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National foreword

This British Standard is the English language version of EN 50295:1999.

The UK participation in its preparation was entrusted by Technical Committee
PEL/17, Switchgear, controlgear, and HV-LV co-ordination, to Subcommittee
PEL/17/2, Low-voltage switchgear and controlgear, which has the responsibility to:

Ð aid enquirers to understand the text;

Ð present to the responsible European committee any enquiries on the
interpretation, or proposals for change, and keep the UK interests informed;

Ð monitor related international and European developments and promulgate
them in the UK.

A list of organizations represented on this subcommittee can be obtained on request
to its secretary.

Attention is drawn to the fact that this standard is subject to certain patent rights.
Details are given in the EN foreword.

Textual error

The textual error set out below was discovered when the English language version
of EN 50295 was adopted as the national standard. It has been reported to CEN in a
proposal to amend the text of the European Standard.

In Figure 27 the supply rails to AS-i slave have their polarity incorrectly indicated.
The note defining V1 and V2 gives the correct voltage polarities. The circuit in Figure
28 shows the correct rail polarities.
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The British Standards which implement international or European publications
referred to in this document may be found in the BSI Standards Catalogue under the
section entitled ªInternational Standards Correspondence Indexº, or by using the
ªFindº facility of the BSI Standards Electronic Catalogue.

A British Standard does not purport to include all the necessary provisions of a
contract. Users of British Standards are responsible for their correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, the EN title page,
pages 2 to 79 and a back cover.

The BSI copyright notice displayed in this document indicates when the document
was last issued.
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����'HILQLWLRQV
7KH�IROORZLQJ�WHUPV�DQG�GHILQLWLRQV�DSSO\�WR�WKLV�VWDQGDUG�

�����
DFWLYH�VODYH
VODYH�FRQQHFWHG�WR�WKH�$6�L�OLQH�DQG�FDSDEOH�RI�FRPPXQLFDWLQJ�DV�VSHFLILHG�LQ�WKLV�VWDQGDUG

�����
DFWXDWRU�6HQVRU�LQWHUIDFH��$6�L�
VHW�RI�LQWHUIDFHV�DQG�VHULDO�FRPPXQLFDWLRQ�PHWKRG�IRU�WKH�FRQQHFWLRQ�RI�ORZ�YROWDJH�VZLWFKJHDU��FRQWUROJHDU�DQG
RWKHU�VLPSOH�GHYLFHV�WR�D�FRQWUROOHU

�����
DGGUHVV
QXPHULFDO�SDUDPHWHU�EHWZHHQ���DQG����ZKLFK�VSHFLILHV�D�QRGH�RI�DQ�$6�L�QHWZRUN

127(��$GGUHVV���LV�UHVHUYHG�IRU�VODYHV�ZKLFK�KDYH�QRW�KDG�DQ�DGGUHVV�DVVLJQHG�

�����
DGGUHVV�DVVLJQPHQW
UHSODFHPHQW�RI�WKH�H[LVWLQJ�DGGUHVV�RI�WKH�$6�L�VODYH�ZLWK�D�QHZ�DGGUHVV

�����
$6�L�F\FOH
VHW�RI�XS�WR����WUDQVDFWLRQV

127(��$�WUDQVDFWLRQ�PD\��LQ�FDVH�RI�D�GHWHFWHG�IDXOW��LQFOXGH�RQH�PDVWHU�UHTXHVW�RU�VODYH�UHVSRQVH�UHWUDQVPLVVLRQ�

�����
$6�L�LQSXW
SK\VLFDO��H[WHUQDO��RU�ORJLFDO��LQWHUQDO��VODYH�LQSXW�SRUW��VHH�)LJXUH���

�����
$6�L�OLQH
WZR�ZLUH�FDEOH�XWLOL]HG�E\�$6�L�VODYHV�DQG�WKH�$6�L�PDVWHU�IRU�WUDQVIHUULQJ�LQIRUPDWLRQ�DQG�SRZHU

�����
$6�L�PDVWHU
XQLW�RQ�WKH�$6�L�OLQH�WKDW�PDQDJHV�WKH�FRPPXQLFDWLRQ�EHWZHHQ�WKH�VODYHV�DQG�WKH�FRQWUROOHU

�����
$6�L�QHWZRUN
QHWZRUN�FRPSRVHG�RI�$6�L�PDVWHU��VODYHV��SRZHU�VXSSO\�DQG�OLQH

������
$6�L�RXWSXW
SK\VLFDO��H[WHUQDO��RU�ORJLFDO��LQWHUQDO��VODYH�RXWSXW�SRUW��VHH�)LJXUH���

������
$6�L�SRZHU�VXSSO\
FRPELQHG�G�F��VXSSO\�DQG�GHFRXSOLQJ�FLUFXLW�QHHGHG�IRU�DQ�$6�L�QHWZRUN

������
$6�L�VODYH
SK\VLFDO�DQG�ORJLFDO�PHDQV�RI�FRQQHFWLQJ�WKH�DSSOLFDWLRQ�GHYLFHV��DFWXDWRU��VHQVRU��RU�RWKHU�FRPSRQHQWV��WR�WKH
$6�L�OLQH

127(��$�VODYH�PD\�EH�D�VWDQG�DORQH�GHYLFH�RU�SDUW�RI�DQRWKHU�GHYLFH�

������
ELW�WLPH��HIIHFWLYH�
GXUDWLRQ�RI�WKH�WUDQVPLVVLRQ�RI�RQH�ELW��7ELW�
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������
GHFRXSOLQJ�FLUFXLW
SDUW�RI�WKH�$6�L�SRZHU�VXSSO\�IRU�GHFRXSOLQJ�WKH�G�F��VRXUFH�DQG�IRU�FRQGLWLRQLQJ�WKH�SK\VLFDO�GDWD�WUDQVPLVVLRQ
ZLWKLQ�WKH�$6�L�QHWZRUN

������
ILHOG�GHYLFHV
LWHPV�FRQQHFWHG�WR�WKH�$6�L�VODYH

127(����([DPSOHV�DUH�DFWXDWRUV��VHQVRUV��SXVK�EXWWRQV��LQGLFDWRU�OLJKWV�

127(����³,QWHOOLJHQW¶¶�ILHOG�GHYLFHV�DOVR�LQFOXGH�LQWHJUDWHG�$6�L�FLUFXLWU\�

������
,�2�FRQILJXUDWLRQ��,�2�FRGH�
VHW�RI�IRXU�ELWV�ZKLFK�GHILQHV�WKH�GLUHFWLRQ�RI�GDWD�IORZ�DW�WKH�IRXU�,�2�SRUWV�RI�D�VODYH

������
LGHQWLILFDWLRQ�FRGH��,'�FRGH�
VHW�RI�IRXU�ELWV�ZKLFK�GHILQHV�WKH�W\SH�RI�VODYH�SURILOH�IRU�D�JLYHQ�,�2�FRQILJXUDWLRQ

������
PDVWHU�SDXVH
WLPH�EHWZHHQ�WKH�ODVW�ELW�RI�D�PDVWHU�UHTXHVW�DQG�WKH�ILUVW�ELW�RI�WKH�VODYH�UHVSRQVH�DW�WKH�PDVWHU

������
PDVWHU�UHTXHVW
GDWD�RU�SDUDPHWHU�RU�IXQFWLRQ�VHQW�IURP�WKH�PDVWHU�WR�D�VLQJOH�VODYH

������
QRQ�YRODWLOH�VWRUHG�GDWD
GDWD�WKDW�UHPDLQV�XQFKDQJHG�IROORZLQJ�SRZHU�LQWHUUXSWLRQ

������
RSHUDWLRQ�DGGUHVV
DGGUHVV�RI�WKH�$6�L�VODYH�RWKHU�WKDQ�WKH�]HUR�DGGUHVV

������
RXWSXW�FXUUHQW�OLPLW�,/LP
RXWSXW�FXUUHQW�RI�WKH�SRZHU�VXSSO\�ZKLFK�FDQQRW�EH�H[FHHGHG�XQGHU�DOO�HQYLURQPHQWDO�DQG�ORDG�FRQGLWLRQV

������
VHQG�SDXVH
SHULRG�DIWHU�UHFHLSW�RI�WKH�VODYH�UHVSRQVH�GXULQJ�ZKLFK�QR�WUDQVPLVVLRQ�RFFXUV

������
VODYH�SDXVH
PLQLPXP�WLPH�EHWZHHQ�WKH�ODVW�ELW�RI�D�VODYH�UHVSRQVH�DQG�WKH�VWDUW�RI�WKH�ILUVW�ELW�RI�WKH�QH[W�PDVWHU�UHTXHVW

������
VODYH�UHVSRQVH
PHVVDJH�IURP�WKH�VODYH�WR�WKH�PDVWHU�DIWHU�D�PDVWHU�UHTXHVW�KDV�EHHQ�UHFHLYHG�DQG�SURFHVVHG�ZLWKRXW�HUURU��7KH
FRQWHQW�RI�WKLV�UHVSRQVH�LV�HLWKHU�GDWD�RU�WKH�UHVXOW�RI�D�FRPPDQG

������
WUDQVDFWLRQ
FRPELQDWLRQ�RI�D�PDVWHU�UHTXHVW��PDVWHU�SDXVH��VODYH�UHVSRQVH�DQG�VHQG�SDXVH��VHH�)LJXUH���

������
YRODWLOH�VWRUHG�GDWD
GDWD�WKDW�PD\�FKDQJH�IROORZLQJ�SRZHU�LQWHUUXSWLRQ
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������
]HUR�DGGUHVV
VSHFLDO�DGGUHVV�UHVHUYHG�IRU�WKH�RQOLQH�DVVLJQPHQW�RI�D�QHZ�DGGUHVV�WR�DQ�$6�L�VODYH

����6\PEROV�DQG�DEEUHYLDWLRQV

$3) $6�L�SRZHU�IDLOXUH

$30 $OWHUQDWH�3XOVH�0RGXODWLRQ

$32 $6�L�3RZHU�21

$6�L $FWXDWRU�6HQVRU�LQWHUIDFH

7ELW ELW�WLPH

76 7UDQVDFWLRQ�6WDWXV

8E SRZHU�VXSSO\�YROWDJH

8VHQG SHDN�YDOXH�RI�WKH�YROWDJH�SXOVHV

X�W� SXOVH�ZDYHIRUP

��&ODVVLILFDWLRQ

����2YHUYLHZ

$6�L�LV�XVXDOO\�DSSOLHG�DW�WKH�ORZHVW�OHYHO�LQ�D�PXOWL�OHYHO�DXWRPDWLRQ�KLHUDUFK\��$6�L�FRQFHQWUDWHV�RQ�WKH�W\SLFDO
UHTXLUHPHQWV�WR�FRQQHFW�ELQDU\�HOHPHQWV�ZLWK�D�FRQWUROOHU�

$6�L�FDQ�EH�XVHG�DV�DQ�LQWHUIDFH�SK\VLFDOO\�LQWHJUDWHG�LQWR�ILHOG�GHYLFHV�H�J��DFWXDWRUV��VHQVRUV��RU�RWKHU�GHYLFHV
DQG�HOHPHQWV�WKHPVHOYHV��DOORZLQJ�GHVLJQ�RI�µµLQWHOOLJHQW¶¶�ELQDU\�DFWXDWRUV��VHQVRUV��RU�RWKHU�GHYLFHV�DQG
HOHPHQWV��$OWHUQDWLYHO\�$6�L�PD\�EH�XVHG�LQ�VHSDUDWH�PRGXOHV��HDFK�SURYLGLQJ�DQ�LQWHUIDFH�IRU�XS�WR�IRXU
FRQYHQWLRQDO�DFWXDWRUV�DQG�RU�VHQVRUV�RU�RWKHU�GHYLFHV�DQG�HOHPHQWV�

7KH�$6�L�VWUXFWXUH�FRQWDLQV�WZR�GLIIHUHQW�W\SHV�RI�LQWHUIDFH��WKUHH�ORJLFDO�DQG�ILYH�SK\VLFDO�DV�VKRZQ�LQ�)LJXUH���

/RJLFDOO\��WKH�$6�L�V\VWHP�LV�D�PDVWHU�VODYH�FRPPXQLFDWLRQ�V\VWHP�FRPSRVHG�RI�D�VLQJOH�PDVWHU�DQG�XS�WR
���VODYHV��7KH�PDVWHU�VHQGV�GDWD�DQG�SDUDPHWHUV�WR�HDFK�VSHFLILF�VODYH��7KH�VODYH�SDVVHV�WKH�GDWD�WR�WKH�RXWSXW
SRUWV�RU�SURFHVVHV�WKH�UHTXHVWHG�SURFHGXUH��H�J��UHVHWBVODYH��DQG�UHWXUQV�WKH�LQSXW�GDWD�RU�WKH�UHVXOW�RI�WKH
VXFFHVVIXOO\�SURFHVVHG�SURFHGXUH�WR�WKH�PDVWHU�
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)LJXUH���²�$6�L�FRPSRQHQWV�DQG�LQWHUIDFHV

7KH�$6�,�FRQFHSW�LV�LQGHSHQGHQW�RI�WKH�VSHFLILF�ILHOG�GHYLFHV��,W�GHILQHV�WKH�PHFKDQLVPV�DQG�DOO�WKH�FRPSRQHQWV
IRU�WKH�FRPPXQLFDWLRQ�ZLWK�D�FRQWUROOLQJ�GHYLFH�DQG�LW�RIIHUV�HOHFWURPHFKDQLFDO�VWUXFWXUHV�IRU�D�VWDQGDUGL]HG
µµLQWHUFRQQHFWLRQ�V\VWHP¶¶�IRU�LQVWDOODWLRQ�RI�DFWXDWRUV��VHQVRUV��RU�RWKHU�GHYLFHV�DQG�HOHPHQWV�

0RUH�WKDQ�RQH�VWDQGDUG�ILHOG�GHYLFH�PD\�EH�FRQQHFWHG�YLD�WKH�SK\VLFDO�LQWHUIDFH�$�WR�WKH�VODYH�

µµ,QWHOOLJHQW�ILHOG�GHYLFHV¶¶�FRQWDLQ�WKH�VODYH�FLUFXLWU\��WKH�SK\VLFDO�LQWHUIDFH�$�DQG�WKH�ILHOG�GHYLFH�LWVHOI�

$QQH[HV�$�DQG�%�GHILQH�SURILOHV�IRU�FRPPRQ�W\SHV�RI�GHYLFHV�WKDW�FDQ�EH�XVHG�LQ�$6�L�V\VWHPV�

����&RPSRQHQWV�DQG�LQWHUIDFHV��VHH�)LJXUH���

������&RPSRQHQWV

��������$6�L�VODYH

7KH�$6�L�VODYH�LQFOXGHV�WKH�FLUFXLWU\�WKDW�GHWHUPLQHV�WKH�ORJLFDO�DQG�IXQFWLRQDO�EHKDYLRXU�RI�WKH�XQLW�DQG�ZKLFK
FDQ�EH�DFFHVVHG�E\�WKH�PDVWHU�YLD�WKH�$6�L�OLQH�IRU�GDWD�H[FKDQJH��SDUDPHWHUL]DWLRQ��DQG�PRQLWRULQJ��,W�UHVSRQGV
WR�D�VSHFLILF�UHTXHVW�IURP�WKH�PDVWHU�DQG�LW�HQVXUHV�WKDW�D�PDOIXQFWLRQ�RI�WKH�DWWDFKHG�DFWXDWRU��VHQVRU�RU�RWKHU
GHYLFH�RU�RI�WKH�VODYH�LWVHOI�GRHV�QRW�GLVWXUE�WKH�FRPPXQLFDWLRQ�EHWZHHQ�WKH�PDVWHU�DQG�WKH�RWKHU�VODYHV�LQ�WKH
QHWZRUN�

��������$6�L�PDVWHU

7KH�$6�L�PDVWHU�LQFOXGHV�WKH�FLUFXLWU\�WKDW�GHWHUPLQHV�WKH�ORJLFDO�DQG�IXQFWLRQDO�EHKDYLRXU�RI�WKH�XQLW�WKDW
RUJDQL]HV�DQG�PRQLWRUV�WKH�QHWZRUN�DQG�VFKHGXOHV�WKH�H[FKDQJH�RI�GDWD��SDUDPHWHUV�DQG�FRPPDQGV�ZLWK�WKH
$6�L�VODYH�YLD�WKH�$6�L�OLQH���7KH�$6�L�PDVWHU�VHQGV�PDVWHU�UHTXHVWV�WR�DQ�$6�L�VODYH�DQG�UHFHLYHV�VODYH
UHVSRQVHV�IURP�LW�
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��������$6�L�SRZHU�VXSSO\

7KH�$6�L�SRZHU�VXSSO\�SURYLGHV�SRZHU�WR�WKH�$6�L�QHWZRUN�DQG�LQFOXGHV�WKH�GHFRXSOLQJ�FLUFXLWU\�

��������$6�L�OLQH

7KH�$6�L�OLQH�SURYLGHV�WKH�VLJQDOOLQJ�DQG�G�F��SRZHU�FRQQHFWLRQV�EHWZHHQ�WKH�$6�L�GHYLFHV�

������/RJLFDO�LQWHUIDFHV

��������,QWHUIDFH��

,QWHUIDFH���LV�WKH�VODYH�LQWHUIDFH�WKDW�FRQQHFWV�WKH�$6�L�VODYH�ZLWK�WKH�DFWXDWRUV��VHQVRUV��RU�RWKHU�GHYLFHV�DQG
HOHPHQWV��,W�LV�FKDUDFWHUL]HG�E\�VHYHUDO�SRUWV��ZKLFK�GHILQH�WKH�LQSXW��RXWSXW�RU�EL�GLUHFWLRQDO�LQSXW�RXWSXW
EHKDYLRXU��WKH�SDUDPHWHUL]DWLRQ�EHKDYLRXU�RI�WKH�$6�L�VODYH�DQG�WKH�WLPLQJ�RI�WKH�VLJQDOV�

��������,QWHUIDFH��

,QWHUIDFH���SURYLGHV�DOO�ORJLFDO�GHILQLWLRQV�UHTXLUHG�IRU�GDWD�H[FKDQJH�EHWZHHQ�WKH�$6�L�PDVWHU�DQG�VODYHV��,W
FRPSULVHV�VLJQDOOLQJ�RI�HQFRGHG�LQIRUPDWLRQ�DQG�WKH�QHWZRUN�PDQDJHPHQW�

��������,QWHUIDFH��

,QWHUIDFH���SURYLGHV�DOO�IXQFWLRQV�XVHG�E\�WKH�FRQWUROOHU��KRVW��WR�DFFHVV�WKH�$6�L�PDVWHU�IRU�VHQGLQJ�DQG
UHFHLYLQJ�GDWD�WR�DQG�IURP�VODYHV��VHQGLQJ�FRPPDQGV�WR�D�VODYH��WR�VHW�RU�WR�JHW�IODJV�DQG�YDOXHV�IRU�VHYHUDO�OLVWV
LQ�WKH�PDVWHU��7KLV�LQWHUIDFH�DOORZV�WKH�FRQWUROOHU�WR�PDQDJH�WKH�$6�L�PDVWHU
V�EHKDYLRXU�DQG�WKXV�WKH�EHKDYLRXU
RI�WKH�$6�L�V\VWHP��7\SLFDO�IXQFWLRQV�LQFOXGH�µµVHW�VRPHWKLQJ¶¶�LQ�WKH�PDVWHU�RU�µµJHW�VRPH�LQIRUPDWLRQ¶¶�IURP
WKH�PDVWHU�

7KLV�LQWHUIDFH�LV�FRQFHSWXDO�LQ�QDWXUH�DQG�LWV�GHILQLWLRQ�LV�RXWVLGH�RI�WKH�VFRSH�RI�WKLV�VWDQGDUG��7KH�FRQFUHWH
UHSUHVHQWDWLRQ�RI�WKH�LQWHUIDFH�GHSHQGV�RQ�WKH�LPSOHPHQWDWLRQ��7R�D�ODUJH�H[WHQW��LW�GHSHQGV�RQ�IHDWXUHV�RI�WKH
VSHFLILF�FRQWUROOHU�V\VWHP�

������3K\VLFDO�LQWHUIDFHV

��������,QWHUIDFH�$

,QWHUIDFH�$�GHILQHV�WKH�SK\VLFDO�FRQQHFWLRQ�EHWZHHQ�WKH�ILHOG�GHYLFH�DQG�WKH�$6�L�VODYH�FLUFXLWU\�LQFOXGLQJ
SK\VLFDO�LQWHUIDFH��VLJQDO�OHYHOV�DQG�SRZHU�UHTXLUHPHQWV�LI�DQ\�

��������,QWHUIDFH�%

,QWHUIDFH�%�GHILQHV�WKH�SK\VLFDO�FRQQHFWLRQ�RI�WKH�$6�L�VODYH�FLUFXLWU\�WR�WKH�$6�L�OLQH�LQFOXGLQJ�SK\VLFDO
LQWHUIDFH��PHFKDQLFDO�DQG�HOHFWULFDO���VLJQDO�FKDUDFWHULVWLFV�DQG�SRZHU�UHTXLUHPHQWV�

��������,QWHUIDFH�&

,QWHUIDFH�&�GHILQHV�WKH�SK\VLFDO�FRQQHFWLRQ�RI�WKH�$6�L�PDVWHU�FLUFXLWU\�WR�WKH�$6�L�OLQH�LQFOXGLQJ�SK\VLFDO
LQWHUIDFH��PHFKDQLFDO�DQG�HOHFWULFDO���VLJQDO�FKDUDFWHULVWLFV�DQG�SRZHU�UHTXLUHPHQWV�

��������,QWHUIDFH�'

7KH�GHILQLWLRQ�RI�WKH�SK\VLFDO�LQWHUIDFH�EHWZHHQ�WKH�$6�L�PDVWHU�DQG�WKH�FRQWUROOHU��LQWHUIDFH�'��LV�RXWVLGH�RI�WKH
VFRSH�RI�WKLV�VWDQGDUG�DQG�VKDOO�EH�SURYLGHG�E\�WKH�PDQXIDFWXUHU�

��������,QWHUIDFH�(

,QWHUIDFH�(�GHILQHV�WKH�SK\VLFDO�FRQQHFWLRQ�RI�WKH�$6�L�SRZHU�VXSSO\�LQFOXGLQJ�WKH�VLJQDO�GHFRXSOLQJ�FLUFXLW��WR
WKH�$6�L�OLQH�
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��������,QWHUIDFH�)

,QWHUIDFH�)�GHILQHV�WKH�SK\VLFDO�LQWHUIDFH�EHWZHHQ�WKH�ILHOG�GHYLFH�DQG�DQ�H[WHUQDO�DX[LOLDU\�SRZHU�VXSSO\�LI�DQ\�

��&KDUDFWHULVWLFV

����$6�L�WUDQVPLVVLRQ�V\VWHP

������*HQHUDO

7KH�$6�L�WUDQVPLVVLRQ�V\VWHP�SURYLGHV�WKH�FRPPXQLFDWLRQ�EHWZHHQ�WKH�$6�L�VODYHV�DQG�WKH�$6�L�PDVWHU��L�H��LW
UHSUHVHQWV�LQWHUIDFH���EHWZHHQ�D�PDVWHU�DQG�WKH�VODYHV��VHH�)LJXUH����

7KH�$6�L�V\VWHP�LV�D�GLJLWDO��VHULDO��PXOWLGURS��GDWD�FRPPXQLFDWLRQ�ZLWK�DFWXDWRUV�DQG�VHQVRUV�LQFOXGLQJ
VLPXOWDQHRXV�SRZHU�VXSSO\��6XEFODXVH�������VSHFLILHV�WKH�WUDQVPLVVLRQ�RI�GDWD�EHWZHHQ�WKH�PDVWHU�DQG�D�VSHFLILF
VODYH�

������6LJQDO�FKDUDFWHULVWLFV

7KH�FKDUDFWHULVWLFV�RI�WKH�WUDQVPLWWHG�VLJQDO�DQG�WKH�PRGXODWLRQ�DUH�GHILQHG�LQ�WKLV�VXEFODXVH�

7KH�ELW�WLPH��7ELW��VKDOO�EH���mV��7KXV��WKH�ELW�UDWH�VKDOO�EH���������NELW�V��7KH�PD[LPXP�GHYLDWLRQ�IURP�WKH
QRPLQDO�ELW�WLPH�VKDOO�QRW�H[FHHG��������

7KH�WUDQVPLVVLRQ�FRGLQJ�DQG�HQFRGLQJ�SULQFLSOH�VKDOO�EH�DV�VKRZQ�LQ�)LJXUH����(DFK�PDVWHU�UHTXHVW�RU�VODYH
UHVSRQVH�VKDOO�LQFOXGH�D�VWDUW�DQG�DQ�HQG�ELW��7KH�LGOH�VWDWH�VKDOO�EH�UHSUHVHQWHG�E\�D�µµ�¶¶��0DVWHU�UHTXHVW�RU
VODYH�UHVSRQVH�VKDOO�EH�HQFRGHG�LQ�0DQFKHVWHU�,,�IRUPDW�ZLWK�DOWHUQDWH�SXOVH�PRGXODWLRQ��$30���7KH�GXUDWLRQ
RI�HDFK�ELW�VKDOO�EH����V�

$�µµ�¶¶�VKDOO�EH�HQFRGHG�E\�D�SHULRG�RI����V�KLJK�OHYHO�IROORZHG�E\�D�SHULRG�RI����V�ORZ�OHYHO��$�µµ�¶¶�VKDOO�EH
HQFRGHG�E\�D�SHULRG�RI����V�ORZ�OHYHO�IROORZHG�E\�D�SHULRG�RI����V�KLJK�OHYHO��7KH�WUDQVPLWWHU�VKDOO�EH
LPSOHPHQWHG�DV�D�FXUUHQW�VLQN��7KH�DPSOLWXGH�RI�WKH�PRGXODWLRQ�FXUUHQW�VKDOO�EH�EHWZHHQ����P$�DQG����P$�
7RJHWKHU�ZLWK�WKH�GHFRXSOLQJ�LQGXFWDQFHV�RI�WKH�GHFRXSOLQJ�FLUFXLW�LQ�WKH�SRZHU�VXSSO\��WKLV�FXUUHQW�ZLOO�OHDG�WR
D�QHJDWLYH�YROWDJH�SXOVH�DW�HDFK�ULVLQJ�HGJH�DQG�D�SRVLWLYH�YROWDJH�SXOVH�DW�HDFK�IDOOLQJ�HGJH��7KH�LGHDO
ZDYHIRUP�RI�WKH�SXOVHV�LV�
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ZKHUH�8VHQG�LV�D�FRQVWDQW�DSSUR[LPDWHO\�HTXDO�WR���9��VHH�)LJXUH����

127(��,Q�D�UHDO�$6�L�V\VWHP��WKH�IDOOLQJ�HGJH�RI�WKH�SXOVHV�LV�IODWWHQHG�GXH�WR�WKH�EHKDYLRXU�RI�WKH�GHFRXSOLQJ�FLUFXLW�DQG�WKH�SK\VLFDO
SURSHUWLHV�RI�WKH�$6�L�OLQH�
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)LJXUH���²�7UDQVPLVVLRQ�FRGLQJ�DQG�HQFRGLQJ�SULQFLSOH

������3RZHU�DQG�GDWD�GLVWULEXWLRQ

7KH�VLPXOWDQHRXV�WUDQVPLVVLRQ�RI�GDWD�DQG�SRZHU�RQ�WKH�$6�L�OLQH�UHTXLUHV�WHFKQLFDO�SURYLVLRQV�IRU�GHFRXSOLQJ
GDWD�DQG�SRZHU�

7KH�$6�L�SRZHU�VXSSO\�SURYLGHV�G�F��SRZHU�WR�GHYLFHV�RQ�WKH�$6�L�OLQH��)XWKHUPRUH��LW�VKDOO�SHUIRUP�WKH�PDLQ
FRQGLWLRQLQJ�RI�SK\VLFDO�GDWD�WUDQVPLVVLRQ�ZLWKLQ�WKH�V\VWHP��7KLV�FRPSULVHV�WKH�WUDQVPLVVLRQ�VLJQDO�IRUPLQJ
DQG�DGDSWDWLRQ�WR�WKH�FDEOH�DV�ZHOO�DV�HQVXULQJ�WKH�V\PPHWU\�RI�WKH�$6�L�OLQH��7KH�DGDSWDWLRQ�LV�SURYLGHG�E\�D
GHFRXSOLQJ�FLUFXLW�

127(����3RZHU�DQG�GDWD�GLVWULEXWLRQ�DUH�QRW�LQWHUGHSHQGHQW�EXW�DUH�FRPELQHG�LQ�WKH�$6�L�OLQH�WR�UHGXFH�FDEOLQJ�UHTXLUHPHQWV�

7KH�JDOYDQLF�LVRODWLRQ�RI�WKH�$6�L�OLQH�IURP�WKH�HTXLSPHQW�JURXQG�VKDOO�EH�DFFRUGLQJ�WR�)LJXUH����([WHUQDOO\
FRQQHFWHG�FRPSRQHQWV�VKDOO�PHHW�WKH�3(/9�UHTXLUHPHQWV�RI�+'����������6��
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)LJXUH���²�$6�L�SRZHU�VXSSO\�LQFRUSRUDWLQJ�WKH�GHFRXSOLQJ�FLUFXLW

����$6�L�WRSRORJ\

7KH�$6�L�V\VWHP�LV�D�PDVWHU�VODYH�FRPPXQLFDWLRQ�V\VWHP�FRPSRVHG�RI�D�VLQJOH�PDVWHU�DQG�XS�WR����VODYHV�
(DFK�VODYH�VKDOO�KDYH�D�XQLTXH�DGGUHVV�LQ�WKH�UDQJH���WR�����7KLV�DGGUHVV�LV�FDOOHG�WKH�RSHUDWLRQ�DGGUHVV��7KH
RSHUDWLRQ�DGGUHVV�VKDOO�EH�QRQ�YRODWLOH�

7KH�]HUR�DGGUHVV�LV�XVHG�GXULQJ�WKH�FKDQJH�RI�D�VODYH�DGGUHVV��1RUPDOO\��WKH�]HUR�DGGUHVV�LV�QRQ�YRODWLOH��IRU
IDFWRU\�QHZ�VODYHV�

$�VLQJOH�WUDQVDFWLRQ�VKDOO�EH�FRPSRVHG�RI�D�PDVWHU�UHTXHVW�DQG�D�VODYH�UHVSRQVH��,I�D�VODYH�UHVSRQGV�WR�D�PDVWHU
UHTXHVW��LW�VKDOO�VWDUW�LWV�UHVSRQVH�ZLWKLQ�D�SHULRG�RI�����WR�����ELW�WLPHV�DIWHU�WKH�HQG�RI�D�PDVWHU�UHTXHVW��7KH
PDVWHU�VKDOO�EH�DEOH�WR�DFFHSW�WKH�VWDUW�RI�D�VODYH�UHVSRQVH�ZLWKLQ�D�SHULRG�RI�����WR����ELW�WLPHV�DIWHU�WKH�HQG�RI
LWV�UHTXHVW��WR�DOORZ�IRU�SURSDJDWLRQ�GHOD\�RQ�WKH�OLQH�DQG�WKH�SRVVLEOH�XVH�RI�UHSHDWHUV�

$�VODYH�VKDOO�QRW�UHVSRQG�LI�LW�GHWHFWV�DQ�HUURQHRXV�PDVWHU�UHTXHVW��7KH�VODYH�VKDOO�QRW�JLYH�DQ\�QHJDWLYH
UHVSRQVH��7KH�PDVWHU�VKDOO�LQWHUSUHW�WKH�DEVHQFH�RI�D�VODYH�UHVSRQVH�DV�D�QHJDWLYH�UHVSRQVH�

����'DWD�WUDQVPLVVLRQ

$�GDWD�H[FKDQJH�VKDOO�EH�UHDOLVHG�E\�WKH�SURFHVVLQJ�RI�WUDQVDFWLRQV��VHH�)LJXUH�����$�WUDQVDFWLRQ�VKDOO�VWDUW�ZLWK
D�PDVWHU�UHTXHVW��LVVXHG�E\�WKH�PDVWHU�WR�WUDQVIHU�GDWD�RU�D�FRPPDQG�WR�WKH�VODYH���7KH�PDVWHU�VKDOO�H[SHFW�D
VODYH�UHVSRQVH��LVVXHG�E\�WKH�VODYH�WR�WUDQVIHU�GDWD�RU�D�FRPPDQG�UHVXOW�WR�WKH�PDVWHU��ZLWKLQ�D�FHUWDLQ�WLPH��,I
WKH�PDVWHU�GRHV�QRW�UHFHLYH�D�YDOLG�UHVSRQVH�IURP�WKH�VODYH�ZLWKLQ�WKLV�WLPH��LW�PD\�UHWUDQVPLW�WKH�PDVWHU�UHTXHVW
RQFH��$IWHU�UHFHLYLQJ�D�YDOLG�UHVSRQVH�DQG�DIWHU�WKH�VHQG�SDXVH�KDV�HODSVHG��WKH�PDVWHU�VKDOO�VWDUW�WKH�QH[W
WUDQVDFWLRQ�

7KH�$6�L�PDVWHU�VKDOO�SURYLGH�PHDQV�IRU�VHQGLQJ�RQH�PDVWHU�UHTXHVW�E\�WKH�PDVWHU�WR�D�VLQJOH��VODYH�DQG
UHFHLYLQJ�D�VODYH�UHVSRQVH�IURP�WKH�VODYH��$W�D�JLYHQ�WLPH��WKH�PDVWHU�VKDOO�SURFHVV�RQH��DQG�RQO\�RQH��PDVWHU
UHTXHVW�RU�VODYH�UHVSRQVH��$IWHU�D�WUDQVDFWLRQ�KDV�EHHQ�ILQLVKHG�WKH�QH[W�WUDQVIHU�FDQ�EH�SURFHVVHG�E\�WKH�PDVWHU�
,Q�FDVH�RI�IDLOXUH��QR�PRUH�WKDQ�RQH�UH�WUDQVPLVVLRQ�VKDOO�EH�SURFHVVHG�LQ�WKH�VDPH�F\FOH�
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)LJXUH���²�7UDQVDFWLRQV

$OO�WLPHV�VSHFLILHG�LQ�WKLV�VXEFODXVH�DUH�UHODWHG�WR�WKH�VLJQDOV�RQ�WKH�$6�L�OLQH�DW�WKH�PDVWHU�WHUPLQDOV�

)LJXUH���²�7UDQVDFWLRQ�F\FOH
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$�WUDQVDFWLRQ�VKDOO�EH�VSOLW�LQWR�WZR�DFWLRQV��PDVWHU�UHTXHVW�DQG�VODYH�UHVSRQVH��DQG�WZR�WLPH�LQWHUYDOV��PDVWHU
SDXVH�DQG�VHQG�SDXVH��DFFRUGLQJ�WR�)LJXUH����7KHVH�DFWLRQV�DQG�LQWHUYDOV�FRQVLVW�RI�WKH�IROORZLQJ�

0DVWHU�UHTXHVW� VHQGLQJ�D�PDVWHU�UHTXHVW�IURP�WKH�PDVWHU�WR�D�VLQJOH�VODYH�DQG�H[SHFWLQJ�D�UHVSRQVH
IURP�WKH�VODYH�

0DVWHU�SDXVH� GXULQJ�WKLV�WLPH�WKH�VODYH�SURFHVVHV�WKH�UHTXHVWHG�IXQFWLRQ�DQG�SURGXFHV�WKH�UHVSRQVH
GDWD�

6ODYH�UHVSRQVH� WUDQVPLVVLRQ�RI�WKH�VODYH�GDWD�RU�WKH�FRPPDQG�UHVXOW�WR�WKH�PDVWHU�

6ODYH�SDXVH� DIWHU�UHFHLSW�RI�WKH�VODYH�UHVSRQVH�WKHUH�VKDOO�EH�D�PLQLPXP�SHULRG�GXULQJ�ZKLFK�QR
VXEVHTXHQW�WUDQVPLVVLRQ�VKDOO�RFFXU��7KLV�VODYH�SDXVH�VKDOO�EH���WR���ELW�WLPHV�

6HQG�SDXVH� DIWHU�UHFHLSW�RI�WKH�VODYH�UHVSRQVH�WKHUH�VKDOO�EH�D�PLQLPXP�SHULRG�GXULQJ�ZKLFK�QR
VXEVHTXHQW�WUDQVPLVVLRQ�VKDOO�RFFXU��'XULQJ�QRUPDO�RSHUDWLRQ�ZLWK�PRUH�WKDQ
���WUDQVDFWLRQV�SHU�$6�L�F\FOH�WKH�WLPH�RI�WKLV�SDXVH�VKDOO�EH�RQH�VODYH�SDXVH��,I�WKHUH
DUH����RU�OHVV�WUDQVDFWLRQV�SHU�$6�L�F\FOH�WKH�VHQG�SDXVH�PD\�EH�SURORQJHG�WR�D
PD[LPXP�RI�����mV��,Q�WKLV�FDVH�WKH�$6�L�F\FOH�WLPH�VKDOO�QRW�EH�ORQJHU�WKDQ���PV�

6ODYH�UHVSRQVH�WLPH�RXW� LI�QR�UHVSRQVH�LV�UHFHLYHG�IURP�WKH�VODYH�ZLWKLQ�D�GHILQHG�WLPH��WKH�VODYH�UHVSRQVH
WLPH�RXW��WKH�PDVWHU�VKDOO�HLWKHU�HQG�WKH�WUDQVDFWLRQ�RU�UHSHDW�WKH�WUDQVPLVVLRQ��7KLV
WLPH�VKDOO�EH�D�PD[LPXP�RI����ELW�WLPHV��7KLV�WLPH�VKDOO�EH�GHWHUPLQHG�E\�WKH�PDVWHU
SDXVH��VLJQDO�SURSDJDWLRQ�RQ�WKH�OLQH�DQG�WKH�UHSHDWHUV��7KH�WLPH�RXW�WLPHU�VKDOO�VWDUW�DW
WKH�HQG�RI�WKH�WUDQVPLVVLRQ�RI�WKH�PDVWHU�UHTXHVW��:LWKLQ�WKH�VODYH�UHVSRQVH�WLPH�RXW
WKH�PDVWHU�H[SHFWV�WKH�EHJLQQLQJ�RI�D�UHVSRQVH�IUDPH�IURP�WKH�VODYH��$IWHU�WKLV�WLPH�
WKH�WUDQVPLVVLRQ�IXQFWLRQ�GHWHUPLQHV�WKH�DEVHQFH�RI�D�VODYH�UHVSRQVH�

'XULQJ�WKH�VHQG�SDXVH��WKH�PDVWHU�VKDOO�QRW�WUDQVPLW�DQ\�VLJQDO��,W�VKDOO�VHQVH�WKH�$6�L�OLQH�WR�DOORZ�WKH�GHWHFWLRQ
RI�DQ�HQG�ELW�HUURU�

6XEVHTXHQW�GDWD�VKDOO�EH�WUDQVPLWWHG�RQO\�LI�WKH�$6�L�OLQH�ZDV�LGOH�IRU�DW�OHDVW�WKH�GXUDWLRQ�RI�D�VODYH�SDXVH��DIWHU
WKH�EHJLQQLQJ�RI�WKH�VHQG�SDXVH��(YHU\�GLVWXUEDQFH�RI�WKLV�LGOH�VWDWH�VKDOO�FDXVH�D�UHVWDUW�RI�WKH�VHQG�SDXVH�

$�WUDQVDFWLRQ�VKDOO�EH�FRQVLGHUHG�VXFFHVVIXOO\�SURFHVVHG�LI�

²� DIWHU�WKH�PLQLPXP�PDVWHU�SDXVH��DQG

²� EHIRUH�WKH�WLPH�RI�VODYH�UHVSRQVH�WLPH�RXW����7ELW�KDV�HODSVHG�

²� D�YDOLG�VODYH�UHVSRQVH�KDV�EHHQ�UHFHLYHG�

$IWHU�0DVWHU�3RZHU�2Q��032��WKH�PDVWHU�VKDOO�SURFHVV�D�VHQG�SDXVH�
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����$6�L�WUDQVDFWLRQV

������$6�L�WUDQVDFWLRQ�W\SHV

)RXU�$6�L�WUDQVDFWLRQ�W\SHV�DUH�GHILQHG�LQ�7DEOH���IRU�GDWD�H[FKDQJH��SDUDPHWHUL]DWLRQ��QHWZRUN�PDQDJHPHQW�
DQG�GLDJQRVWLFV��$OO�PDVWHU�UHTXHVWV�DQG�VODYH�UHVSRQVHV�VKDOO�KDYH�WKH�VDPH�VWUXFWXUH�DQG�WKH�VDPH�OHQJWK�RI
���ELWV��PDVWHU�UHTXHVW��DQG���ELWV��VODYH�UHVSRQVH��

7DEOH���²�$6�L�WUDQVDFWLRQ�W\SHV

7UDQVDFWLRQ�W\SH 'HVFULSWLRQ

'DWDBH[FKDQJH 'HOLYHU\�DQG�RU�UHFHLSW�RI�WKH�ELW�SDWWHUQ�WR�IURP�WKH�GDWD�RXWSXW�LQSXW�SRUWV�RI
WKH�VODYH�

:ULWHBSDUDPHWHU 'HOLYHU\�RI�WKH�ELW�SDWWHUQ�WR�WKH�SDUDPHWHU�SRUWV�RI�WKH�VODYH�
$GGUHVVBDVVLJQPHQW $VVLJQPHQW�RI�D�QRQ�YRODWLOH�DGGUHVV����������WR�D�VODYH�WR�UHSODFH�D�]HUR

DGGUHVV�
&RPPDQGV 0LVFHOODQHRXV�IXQFWLRQV�

UHVHWBVODYH

GHOHWHBDGGUHVV

UHDGB,�2BFRQILJXUDWLRQ

UHDGBLGHQWLILFDWLRQBFRGH

UHDGBVWDWXV

UHDGBUHVHWBVWDWXV

UHVHUYHB5�

7KH�PDVWHU�PD\�EH�DEOH�WR�LVVXH�DOO�RU�RQO\�VRPH�RI�WKH�UHTXHVWV��DFFRUGLQJ�WR�D�VSHFLILF�PDVWHU�SURILOH��
ZKHUHDV�DQ\�VODYH�VKDOO�EH�DEOH�WR�UHVSRQG�WR�DOO�PDVWHU�UHTXHVWV�GHILQHG��H[FHSW�IRU�WKH�DGGUHVVBDVVLJQPHQW
UHTXHVW��ZKLFK�LV�RSWLRQDO�

������6WUXFWXUH�RI�WKH�PDVWHU�UHTXHVW

7KH�PDVWHU�UHTXHVW�VKDOO�EH�FRPSRVHG�DV�IROORZV�

7KH�PHDQLQJ�RI�HDFK�ELW�VKDOO�EH�DV�VKRZQ�LQ�7DEOH���
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7DEOH���²�0DVWHU�UHTXHVW

%LW�VWULQJ 6HPDQWLF &RPPHQWV

67 6WDUW�ELW ,GHQWLILHV�WKH�EHJLQQLQJ�RI�WKH�PDVWHU�UHTXHVW��DOZD\V���

&% &RQWURO�ELW ,GHQWLILHV�WKH�GDWD�SDUDPHWHU�WUDQVPLVVLRQ�LQ�WKH�LQIRUPDWLRQ�FHOO�
�� �GDWD�SDUDPHWHU�WUDQVPLVVLRQ�DGGUHVV�DVVLJQPHQW�
�� �FRPPDQG�WUDQVPLVVLRQ�

$���$� $GGUHVV����ELW� 7R�DGGUHVV�WKH�OLVWHG�VODYHV�
��î���� �]HUR�DGGUHVV�
��î��������î��)� �VODYH���WKURXJK����

,���,� ,QIRUPDWLRQ 7KHVH���ELWV�FRQWDLQ�WKH�LQIRUPDWLRQ�WR�EH�WUDQVIHUUHG�WR�WKH�VODYH�IRU
HYHU\�UHTXHVW�W\SH�

3% 3DULW\�ELW )RU�YHULILFDWLRQ�RI�PDVWHU�UHTXHVWV�E\�WKH�VODYH�
7KH�PDVWHU�UHTXHVW�KDV�HYHQ�SDULW\�
�� �HYHQ�FRXQW�RI���V\PEROV�LQ��&%��$����$���,����,���
�� �RGG�FRXQW�RI�WKH���V\PEROV�LQ��&%��$����$���,����,���

(% (QG�ELW 0DUNV�WKH�HQG�RI�WKH�PDVWHU�UHTXHVW�

������6WUXFWXUH�RI�WKH�VODYH�UHVSRQVH

7KH�VODYH�UHVSRQVH�VKDOO�EH�FRPSRVHG�DV�IROORZV�

7KH�PHDQLQJ�RI�WKH�HDFK�ELW�VKDOO�EH�DV�VKRZQ�LQ�7DEOH���

7DEOH���²�6ODYH�UHVSRQVH
%LW�VWULQJ 6HPDQWLF &RPPHQWV

67 6WDUW�ELW 0DUNV�WKH�VODYH�UHVSRQVH�EHJLQQLQJ�
,����,� ,QIRUPDWLRQ ,QIRUPDWLRQ�RI�WKH�VODYH�UHVSRQVH�

3% 3DULW\�ELW )RU�YHULILFDWLRQ�RI�PDVWHU�UHTXHVWV�E\�WKH�VODYH�
7KH�PDVWHU�UHTXHVW�KDV�HYHQ�SDULW\�
�� �HYHQ�FRXQW�RI���V\PEROV�LQ��,����,���
�� �RGG�FRXQW�RI�WKH���V\PEROV�LQ��,����,���

(% (QG�ELW 0DUNV�RI�WKH�HQG�RI�WKH�VODYH�UHVSRQVH�
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������,QGLYLGXDO�$6�L�WUDQVDFWLRQV

��������*HQHUDO

6XEFODXVH�������VSHFLILHV�UHTXLUHPHQWV�IRU�WKH�GLIIHUHQW�WUDQVDFWLRQV��7KH�GHWDLOHG�IXQFWLRQV�RI�D�VODYH�DIWHU
UHFHLYLQJ�D�PDVWHU�UHTXHVW�DUH�GHILQHG�LQ�����

$OO�RWKHU�FRGHV��ELW�SDWWHUQV�RI�WUDQVDFWLRQV�QRW�GHILQHG�LQ�WKLV�VWDQGDUG��DUH�UHVHUYHG�DQG�VKDOO�QRW�EH�XVHG�E\
DQ\�LPSOHPHQWDWLRQ�

��������'DWDBH[FKDQJH

7KH�GDWDBH[FKDQJH�UHTXHVW�VKDOO�EH�XVHG�E\�WKH�PDVWHU�WR�WUDQVIHU�IRXU�ELWV�RI�GDWD��,����,���WR�WKH�GDWD�RXWSXW
UHJLVWHU�RI�WKH�VODYH�DQG�WR�JHW�IRXU�ELWV�RI�GDWD�IURP�WKH�VODYH�LQSXW�UHJLVWHU�

7KH�GDWDBH[FKDQJH�UHTXHVW�VKDOO�KDYH�WKH�IROORZLQJ�VWUXFWXUH�

67 &% ,� ,� ,� ,� ,� (%

 �  � $� $� $� $� $�  � '� '� '� '� 3%  �

7KH�ELWV�$����$��VKDOO�FRQWDLQ�DQ�RSHUDWLRQ�DGGUHVV����������

7KH�VODYH�UHVSRQVH�VKDOO�KDYH�WKH�IROORZLQJ�VWUXFWXUH�

67 ,� ,� ,� ,� (%

 � '� '� '� '� 3%  �

,I�WKH�VODYH�LV�QRW�DFWLYDWHG��QR�UHVSRQVH�VKDOO�EH�JHQHUDWHG�

,I�WKH�,�2�FRQILJXUDWLRQ�RI�WKH�VODYH�LV���î��)��QR�UHVSRQVH�VKDOO�EH�JHQHUDWHG�

��������:ULWHBSDUDPHWHU

7KH�ZULWHBSDUDPHWHU�UHTXHVW�VKDOO�EH�XVHG�E\�WKH�PDVWHU�WR�WUDQVIHU�WKH�IRXU�SDUDPHWHU�ELWV��,����,���WR�WKH
SDUDPHWHU�RXWSXW�UHJLVWHU�RI�WKH�VODYH�DQG�WR�JHW�IRXU�SDUDPHWHU�ELWV�IURP�WKH�VODYH�SDUDPHWHU�SRUWV�

7KH�ZULWHBSDUDPHWHU�UHTXHVW�VKDOO�KDYH�WKH�IROORZLQJ�VWUXFWXUH�

67 &% ,� ,� ,� ,� ,� (%

 �  � $� $� $� $� $�  � 3� 3� 3� 3� 3%  �

7KH�ELWV�$����$��VKDOO�FRQWDLQ�DQ�RSHUDWLRQ�DGGUHVV����������

7KH�VODYH�UHVSRQVH�VKDOO�KDYH�WKH�IROORZLQJ�VWUXFWXUH�

67 ,� ,� ,� ,� (%

 � 3� 3� 3� 3� 3%  �

7KH�ZULWHBSDUDPHWHU�UHTXHVW�PD\�DIIHFW�WKH�EHKDYLRXU�RI�WKH�VODYH�
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��������$GGUHVVBDVVLJQPHQW

7KH�DGGUHVVBDVVLJQPHQW�UHTXHVW�VKDOO�EH�XVHG�E\�WKH�PDVWHU�WR�IRUFH�WKH�VODYH�WR�VWRUH�WKH�JLYHQ�DGGUHVV��,����,��
LQ�QRQ�YRODWLOH�IRUP�DQG�WR�XVH�WKLV�DGGUHVV�ZKHQ�UHVSRQGLQJ�WR�PDVWHU�UHTXHVWV�

7KH�DGGUHVVBDVVLJQPHQW�UHTXHVW�VKDOO�KDYH�WKH�IROORZLQJ�VWUXFWXUH�

67 &% $� $� $� $� $� ,� ,� ,� ,� ,� (%

 �  �  �  �  �  �  �  $�  $�  $�  $�  $� 3%  �

7KH�ELWV�$����$��VKDOO�FRQWDLQ�WKH�]HUR�DGGUHVV����î�����

7KH�VODYH�UHVSRQVH�VKDOO�KDYH�WKH�IROORZLQJ�VWUXFWXUH�

67 ,� ,� ,� ,� (%

 �  �  �  �  � 3%  �

$IWHU�D�VXFFHVVIXO�DGGUHVVBDVVLJQPHQW��D�VODYH�VKDOO�UHVSRQG�ZLWK�WKH�QHZ�DGGUHVV�

��������5HVHWB$6�LBVODYH

7KH�UHVHWB$6�LBVODYH�UHTXHVW�VKDOO�EH�XVHG�E\�WKH�PDVWHU�WR�UHVHW�D�VSHFLILF�VODYH�

7KLV�FRPPDQG�VKDOO�EH�HQFRGHG�LQ�WKH�LQIRUPDWLRQ�SDUW�RI�WKH�PDVWHU�UHTXHVW�E\���î��&��7KH�UHVHWB$6�LBVODYH
FRPPDQG�VKDOO�KDYH�WKH�IROORZLQJ�VWUXFWXUH�

67 &% ,� ,� ,� ,� ,� (%

 �  � $� $� $� $� $�  �  �  �  �  � 3%  �

7KH�VODYH�UHVSRQVH�VKDOO�KDYH�WKH�IROORZLQJ�VWUXFWXUH�

67 ,� ,� ,� ,� (%

 �  �  �  �  � 3%  �

7KH�UHVHWB$6�LBVODYH�UHTXHVW�DIIHFWV�WKH�VODYH¶V�VWDWH�PDFKLQH�

��������'HOHWHBDGGUHVV��WHPSRUDU\�

7KH�GHOHWHBDGGUHVV�UHTXHVW�VKDOO�EH�XVHG�E\�WKH�PDVWHU�WR�GHOHWH�WKH�RSHUDWLRQ�DGGUHVV�RI�D�VSHFLILF�VODYH�

7KLV�FRPPDQG�VKDOO�EH�HQFRGHG�LQ�WKH�LQIRUPDWLRQ�SDUW�RI�WKH�PDVWHU�UHTXHVW�DV���î�����7KH�GHOHWHBDGGUHVV
FRPPDQG�VKDOO�KDYH�WKH�IROORZLQJ�VWUXFWXUH�

67 &% ,� ,� ,� ,� ,� (%

 �  � $� $� $� $� $�  �  �  �  �  � 3%  �

7KH�VODYH�UHVSRQVH�VKDOO�KDYH�WKH�IROORZLQJ�VWUXFWXUH�

67 ,� ,� ,� ,� (%

 �  �  �  �  � 3%  �
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$IWHU�D�VXFFHVVIXO�GHOHWHBDGGUHVV��D�VODYH�VKDOO�UHVSRQG�ZLWK�WKH�]HUR�DGGUHVV�ZKLFK�LV�VWRUHG�LQ�D�YRODWLOH�IRUP�

7KH�GHOHWHBDGGUHVV�UHTXHVW�GRHV�QRW�DIIHFW�WKH�VODYH¶V�VWDWH�PDFKLQH�

$�GHOHWHBDGGUHVV�UHTXHVW�WR�D�VODYH�ZLWK�D�]HUR�DGGUHVV�VKDOO�JHQHUDWH�D�VODYH�UHVSRQVH��EXW�VKDOO�KDYH�QR�RWKHU
HIIHFW�

$�GHOHWHBDGGUHVV�UHTXHVW�VKDOO�QRW�EH�LVVXHG�E\�WKH�PDVWHU�LI�WKH�VODYH�LV�LQ�WKH�SURFHVV�RI�VWRULQJ�LWV�DGGUHVV�LQWR
WKH�QRQ�YRODWLOH�PHPRU\��SURFHVVLQJ�WKH�DGGUHVVBDVVLJQPHQW�UHTXHVW��

127(��7KLV�LV�WR�SUHYHQW�DQ�XQGHILQHG�UHVXOW�RI�WKH�VWRUDJH�SURFHVV�

��������5HDGB,�2BFRQILJXUDWLRQ

7KH�UHDGB,�2BFRQILJXUDWLRQ�UHTXHVW�VKDOO�EH�XVHG�E\�WKH�PDVWHU�WR�UHDG�WKH�,�2�FRQILJXUDWLRQ�RI�D�VSHFLILF�VODYH�

7KLV�FRPPDQG�VKDOO�EH�HQFRGHG�LQ�WKH�LQIRUPDWLRQ�SDUW�RI�WKH�PDVWHU�UHTXHVW�DV���î�����7KH
UHDGB,�2BFRQILJXUDWLRQ�UHTXHVW�VKDOO�KDYH�WKH�IROORZLQJ�VWUXFWXUH�

67 &% ,� ,� ,� ,� ,� (%

 �  � $� $� $� $� $�  �  �  �  �  � 3%  �

7KH�VODYH�UHVSRQVH�VKDOO�KDYH�WKH�IROORZLQJ�VWUXFWXUH�

67 ,� ,� ,� ,� (%

 � ,� ,� ,� ,� 3%  �

��������5HDGBLGHQWLILFDWLRQBFRGH

7KH�FRPPDQG�UHDGBLGHQWLILFDWLRQBFRGH�UHTXHVW�VKDOO�EH�XVHG�E\�WKH�PDVWHU�WR�UHDG�WKH�LGHQWLILFDWLRQ�FRGH�RI�D
VSHFLILF�VODYH�

7KLV�FRPPDQG�VKDOO�EH�HQFRGHG�LQ�WKH�LQIRUPDWLRQ�SDUW�RI�WKH�PDVWHU�UHTXHVW�DV���î�����7KH
UHDGBLGHQWLILFDWLRQBFRGH�UHTXHVW�VKDOO�KDYH�WKH�IROORZLQJ�VWUXFWXUH�

67 &% ,� ,� ,� ,� ,� (%

 �  � $� $� $� $� $�  �  �  �  �  � 3%  �

7KH�VODYH�UHVSRQVH�VKDOO�KDYH�WKH�IROORZLQJ�VWUXFWXUH�

67 ,� ,� ,� ,� (%

 � ,� ,� ,� ,� 3%  �

��������5HDGBVWDWXV

7KH�UHDGBVWDWXV�UHTXHVW�VKDOO�EH�XVHG�E\�WKH�PDVWHU�WR�UHDG�WKH�VWDWXV�RI�D�VSHFLILF�VODYH�

7KLV�FRPPDQG�VKDOO�EH�HQFRGHG�LQ�WKH�LQIRUPDWLRQ�SDUW�RI�WKH�PDVWHU�UHTXHVW�DV���î��(��7KH�UHDGBVWDWXV�UHTXHVW
VKDOO�KDYH�WKH�IROORZLQJ�VWUXFWXUH�

67 &% ,� ,� ,� ,� ,� (%

 �  � $� $� $� $� $�  �  �  �  �  � 3%  �
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7KH�VODYH�UHVSRQVH�VKDOO�KDYH�WKH�IROORZLQJ�VWUXFWXUH�

67 ,� ,� ,� ,� (%

 � 6� 6� 6� 6� 3%  �

7KH�DFWXDO�YDOXHV�RI�6��WR�6��RI�WKH�VWDWXV�ELWV�VKDOO�QRW�EH�DIIHFWHG�E\�WKH�UHTXHVW�

7KH�VODYH�VKDOO�SURYLGH�IRXU�ELWV�IRU�VWDWXV�YDOXHV��7KHVH�IRXU�ELWV�DUH�LQGHSHQGHQW�RI�HDFK�RWKHU�DQG�VKDOO�KDYH
WKH�IROORZLQJ�VHPDQWLFV�

6�� � -�DGGUHVV��QRQ�YRODWLOH�
� -�DGGUHVV��YRODWLOH�

6�� � -�QR�SDULW\�ELW�HUURU�GHWHFWHG
� -�SDULW\�ELW�HUURU�GHWHFWHG

6�� � -�QR�HQG�ELW�HUURU�GHWHFWHG
� -�HQG�ELW�HUURU�GHWHFWHG

6�� � -�QR�HUURUBUHDGLQJ�QRQ�YRODWLOH�PHPRU\
� -�HUURUBUHDGLQJ�QRQ�YRODWLOH�PHPRU\

7KH�LQIRUPDWLRQ�JLYHQ�LQ�WKH�VWDWXV�UHJLVWHU�PD\�EH�XVHG�IRU�GLDJQRVWLF�SXUSRVHV�RU�IRU�WKH�PDVWHU�WR�GHWHUPLQH
ZKDW�DFWLRQ�FDQ�EH�WDNHQ�WR�UHFRYHU�IURP�D�IDXOW�FRQGLWLRQ�

���������5HDGBUHVHWBVWDWXV

7KH�UHDGBUHVHWBVWDWXV�VKDOO�EH�XVHG�E\�WKH�PDVWHU�WR�UHDG�WKH�VWDWXV�DQG�WR�UHVHW�WKH�VWDWXV�ELWV�RI�D�VSHFLILF�VODYH�

7KLV�FRPPDQG�VKDOO�EH�HQFRGHG�LQ�WKH�LQIRUPDWLRQ�SDUW�RI�WKH�PDVWHU�UHTXHVW�DV���î��)��7KH�UHDGBUHVHWBVWDWXV
FRPPDQG�UHTXHVW�VKDOO�KDYH�WKH�IROORZLQJ�VWUXFWXUH�

67 &% ,� ,� ,� ,� ,� (%

 �  � $� $� $� $� $�  �  �  �  �  � 3%  �

7KH�VODYH�UHVSRQVH�VKDOO�KDYH�WKH�IROORZLQJ�VWUXFWXUH�

67 ,� ,� ,� ,� (%

 � 6� 6� 6� 6� 3%  �

$IWHU�WUDQVPLWWLQJ�WKH�VODYH�UHVSRQVH��WKH�YDOXHV�RI�6��WR�6��RI�WKH�VWDWXV�ELWV�VKDOO�EH���

7KH�VHPDQWLFV�RI�WKH�VWDWXV�ELWV�VKDOO�EH�WKH�VDPH�DV�GHILQHG�IRU�UHDGBVWDWXV�

���������5HVHUYHB5�

127(��7KH�UHVHUYHB5��UHTXHVW�LV�XQGHU�IXUWKHU�FRQVLGHUDWLRQ�

7KLV�FRPPDQG�VKDOO�EH�HQFRGHG�LQ�WKH�LQIRUPDWLRQ�SDUW�RI�WKH�PDVWHU�UHTXHVW�DV���î�����7KH�UHVHUYHB5��UHTXHVW
VKDOO�KDYH�WKH�IROORZLQJ�VWUXFWXUH�

67 &% ,� ,� ,� ,� ,� (%

 �  � $� $� $� $� $�  �  �  �  �  � 3%  �

7KH�VODYH�UHVSRQVH�VKDOO�KDYH�WKH�IROORZLQJ�VWUXFWXUH�

67 ,� ,� ,� ,� (%

 � 3%  �
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����(UURU�GHWHFWLRQ

$Q\�PDVWHU�UHTXHVW�DQG�VODYH�UHVSRQVH�RQ�WKH�$6�L�OLQH�VKDOO�EH�FKHFNHG�E\�WKH�UHFHLYHU�LQ�WKH�VODYH�RU�LQ�WKH
PDVWHU�IRU�SRVVLEOH�WUDQVPLVVLRQ�HUURUV�LQFOXGLQJ�WKH�IROORZLQJ�

6WDUWBELWBHUURU� WKH�LQLWLDO�SXOVH�IROORZLQJ�D�SDXVH�VKDOO�EH�RI�QHJDWLYH�SRODULW\��7KLV�SXOVH�LV�WKH
UHIHUHQFH�IRU�ELW�GHFRGLQJ��7KH�ILUVW�ELW�GHWHFWHG�VKDOO�EH�RI�WKH�YDOXH����9LRODWLRQ�RI
WKLV�UXOH�VKDOO�EH�GHWHFWHG�DV�D�VWDUW�ELW�HUURU�

$OWHUQDWLRQBHUURU� WZR�FRQVHFXWLYH�SXOVHV�VKDOO�EH�RI�GLIIHUHQW�SRODULW\��$�QHJDWLYH�SXOVH�VKDOO�EH
IROORZHG�E\�D�SRVLWLYH�SXOVH�DQG�YLFH�YHUVD��9LRODWLRQ�RI�WKLV�UXOH�VKDOO�EH�GHWHFWHG
DV�DOWHUQDWLRQBHUURU�

1RBLQIRUPDWLRQBHUURU� ZLWKLQ�D�PDVWHU�UHTXHVW�RU�VODYH�UHVSRQVH��SXOVHV��RI�SRVLWLYH�RU�QHJDWLYH�SRODULW\�
VKDOO�EH�GHWHFWHG�ZLWKLQ�D�SHULRG�RI� V���

V����V��
�

î �Q �DIWHU�WKH�LQLWLDO�SXOVH�RI�D

PDVWHU�UHTXHVW�RU�VODYH�UHVSRQVH��ZKHUH�Q� ����IRU�D�PDVWHU�UHTXHVW�DQG�Q� ���IRU�D
VODYH�UHVSRQVH��9LRODWLRQ�RI�WKLV�UXOH�VKDOO�EH�GHWHFWHG�DV�QRBLQIRUPDWLRQBHUURU�

3DULW\BHUURU� WKH�VXP�RI�DOO�LQIRUPDWLRQ�ELWV�RI�WKH�PDVWHU�UHTXHVW�RU�VODYH�UHVSRQVH��H[FOXGLQJ
VWDUW�DQG�HQG�ELWV��LQFOXGLQJ�SDULW\�ELW��VKDOO�EH�HYHQ��9LRODWLRQ�RI�WKLV�UXOH�VKDOO�EH
GHWHFWHG�DV�SDULW\BHUURU�

(QGBELWBHUURU� WKH�SXOVH�WR�EH�GHWHFWHG�Q�î���mV�DIWHU�WKH�VWDUW�SXOVH�VKDOO�EH�RI�SRVLWLYH�SRODULW\�
ZKHUH�Q� ����IRU�D�PDVWHU�UHTXHVW�DQG�Q� ���IRU�D�VODYH�UHVSRQVH��7KLV�VWRS�SXOVH
VKDOO�HQG�WKH�PDVWHU�UHTXHVW�RU�VODYH�UHVSRQVH��9LRODWLRQ�RI�WKLV�UXOH�VKDOO�EH
GHWHFWHG�DV�DQ�HQGBELWBHUURU�

/HQJWKBHUURU� D�OHQJWKBHUURU�VKDOO�EH�GHWHFWHG�LI�D�VLJQDO�RWKHU�WKDQ�D�SDXVH�LV�GHWHFWHG�HLWKHU�

²�GXULQJ�WKH�ILUVW�ELW�WLPH�DIWHU�WKH�HQG�SXOVH�RI�D�PDVWHU�UHTXHVW�IRU�V\QFKURQL]HG
VODYHV��GXULQJ�WKH�ILUVW�WKUHH�ELW�WLPHV�IRU�QRQ�V\QFKURQL]HG�VODYHV���RU

²�GXULQJ�WKH�ILUVW�ELW�WLPH�DIWHU�WKH�HQG�SXOVH�RI�D�VODYH�UHVSRQVH��L�H��GXULQJ�WKH
PLQLPXP�VODYH�SDXVH�

,I�DQ\�RI�WKHVH�HUURUV�RFFXU��WKH�PDVWHU�UHTXHVW�RU�VODYH�UHVSRQVH�VKDOO�EH�WUHDWHG�DV�LQYDOLG�

��3URGXFW�LQIRUPDWLRQ

����1DWXUH�RI�LQIRUPDWLRQ

7KH�IROORZLQJ�LQIRUPDWLRQ�VKDOO�EH�JLYHQ�E\�WKH�PDQXIDFWXUHU�

������,QVWUXFWLRQV�IRU�LQVWDOODWLRQ��RSHUDWLRQ�DQG�PDLQWHQDQFH

7KH�PDQXIDFWXUHU�VKDOO�VSHFLI\�LQ�KLV�GRFXPHQWV�RU�FDWDORJXHV�WKH�FRQGLWLRQV�IRU�LQVWDOODWLRQ��RSHUDWLRQ�DQG
PDLQWHQDQFH�RI�WKH�LQWHUIDFH�FRPSRQHQWV�

������,GHQWLILFDWLRQ

� D���7KH�PDQXIDFWXUHU¶V�QDPH�RU�WUDGH�PDUN�

� E���$�W\SH�GHVLJQDWLRQ�RU�RWKHU�PDUNLQJ�ZKLFK�PDNHV�LW�SRVVLEOH�WR�LGHQWLI\�WKH�SURGXFW�DQG�WR�JHW�WKH
UHOHYDQW�LQIRUPDWLRQ�IURP�WKH�PDQXIDFWXUHU�RU�KLV�FDWDORJXH�

� F���5HIHUHQFH�WR�WKLV�VWDQGDUG�LI�WKH�PDQXIDFWXUHU�FODLPV�FRPSOLDQFH�

%DVLF�UDWHG�YDOXHV�DQG�XWLOL]DWLRQ

� G���&XUUHQW�UDWLQJV�

� H���&RQQHFWLRQ�DQG�ZLULQJ�LGHQWLILFDWLRQ�DV�VSHFLILHG�LQ�7DEOH���
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7DEOH���²�&RQQHFWLRQ�DQG�ZLULQJ�LGHQWLILFDWLRQ
3K\VLFDO
LQWHUIDFH

7\SH )XQFWLRQ :LUH�FRORXU 7HUPLQDO
QXPEHU

%��&��( $6�L�OLQH $6�L���� %URZQ �
$6�L��±� %OXH �

$ ,1387�SRUW��ZLWK�FRQQHFWRUV 3RZHU�VXSSO\���� 
� �
DFFRUGLQJ�WR�DQQH[�' ,QSXW�GDWD�� ���

RI�(1����������� 3RZHU�VXSSO\��±� �
,QSXW�GDWD�� ���

$ ,1387�SRUW�VROLG�VWDWH 3RZHU�VXSSO\�������î� �������
�ZLWK�WHUPLQDOV� ,QSXW�GDWD���î� �������������

3RZHU�VXSSO\��±����î� �������
$ 287387�SRUW�VROLG�VWDWH��ZLWK

FRQQHFWRUV��DFFRUGLQJ�WR
DQQH[�'�RI�(1�����������

3RZHU�VXSSO\������QSQ����î�
3RZHU�VXSSO\��±���SQS����î�
2XWSXW��SDUDPHWHU��HWF����î�

�
�
�

$ 287387�SRUW�UHOD\V &KDQJH�RYHU�FRQWDFW �
1RUPDOO\�FORVHG�FRQWDFW��1&� �
1RUPDOO\�RSHQ�FRQWDFW��12� �

$ 287387�SRUW�VROLG�VWDWH 3RZHU�VXSSO\������QSQ����î� �������
�ZLWK�WHUPLQDOV� 3RZHU�VXSSO\��±���SQS����î� �������

2XWSXW�GDWD�ELW���î� �������
) $X[LOLDU\�SRZHU�SRUW $X[��SRZHU���� %URZQ �

$X[��SRZHU��±� %OXH �
%���) $6�L�OLQH���DX[LOLDU\ $6�L���� %URZQ �

SRZHU�SRUW��� $6�L��±� %OXH �
8DX[ ��� %ODFN �

�±� :KLWH �
3(��� *UHHQ�<HOORZ �


� :LUH�FRORXUV�IRU�SUR[LPLW\�VZLWFKHV�VKDOO�FRQIRUP�WR�7DEOH���RI�(1�����������
�� :KHQ�RQO\�RQH�,1387�SLQ�SHU�FRQQHFWRU�LV�XVHG��WKH�FRQQHFWRU�SLQV���DQG���VKDOO�EH�EULGJHG�LQWHUQDOO\�
�� :KHQ�WKH�VDPH�FRQQHFWRU�RU�FDEOH�LV�XVHG�IRU�ERWK�YROWDJHV��WKH�DX[LOLDU\�SRZHU�VXSSO\�VKDOO�EH�RI�WKH�6(/9�RU�3(/9�W\SH�
��� ,I�XVHG�

����0DUNLQJ

������$6�L�VWDQGDUG�FDEOH

7KH�$6�L�VWDQGDUG�FDEOH�VKDOO�EH�FRORXUHG�\HOORZ�DQG�WKH�µµ�¶¶�DQG�µµ±¶¶�FRQGXFWRUV�VKDOO�EH�FOHDUO\�LGHQWLILHG��,I
FRORXUV�DUH�XVHG�IRU�LGHQWLILFDWLRQ�WKH\�VKDOO�EH��EURZQ� ���DQG�EOXH� �±�

������$6�L�VODYH

7KH�,3�SURWHFWLRQ�UDWLQJ�RI�WKH�VODYH�VKDOO�EH�VWDWHG�LQ�WKH�GDWD�VKHHW�DFFRUGLQJ�WR�(1���������

������$6�L�SRZHU�VXSSO\

7KH�FRQQHFWLRQV�RI�DQ�$6�L�SRZHU�VXSSO\�VKDOO�EH�LGHQWLILHG�DV�VSHFLILHG�LQ�7DEOH���LI�LW�LV�D�VLQJOH�SKDVH�D�F�
SRZHU�VXSSO\��7KLV�PDUNLQJ�LV�PDQGDWRU\�

7DEOH���²�$6�L�SRZHU�VXSSO\�FRQQHFWLRQ�PDUNLQJV
3RZHU�VXSSO\ 0DUNLQJ 6SHFLILFDWLRQ

3ULPDU\��D�F��W\SH� / 3KDVH
1 1HXWUDO
3( 3URWHFWLYH�HDUWK

6HFRQGDU\ $6�L� $6�L�OLQH�SRVLWLYH
�,QWHUIDFH�(� $6�L�± $6�L�OLQH�QHJDWLYH

*1' (TXLSPHQW�HDUWK�DQG�RU�VKLHOG

������$6�L�PDVWHU

7KH�W\SH�RI�LVRODWLRQ�EHWZHHQ�$6�L�SRUWV�DW�WKH�PDVWHU�DQG�WKH�FRQWUROOHU�VKDOO�EH�VWDWHG�E\�WKH�PDQXIDFWXUHU�



3DJH���
(1�����������

��%6,��������

������3URILOHV�DQG�DOO�RWKHU�$6�L�FRPSRQHQWV

0DVWHUV�DQG�VODYHV�VKDOO�EH�PDUNHG�LQ�RUGHU�WR�SHUPLW�WKH�XQDPELJXRXV�LGHQWLILFDWLRQ�RI�PDVWHU�DQG�VODYH
SURILOHV�DV�GHILQHG�LQ�DQQH[HV�$�DQG�%�

0DUNLQJ�VKDOO�EH�LQGHOLEOH�DQG�HDVLO\�UHDGDEOH��DQG�VKDOO�QRW�EH�SODFHG�RQ�SDUWV�QRUPDOO\�UHPRYDEOH�LQ�VHUYLFH�

��1RUPDO�VHUYLFH��PRXQWLQJ�DQG�WUDQVSRUW�FRQGLWLRQV

����1RUPDO�VHUYLFH�FRQGLWLRQV

������*HQHUDO

8QOHVV�RWKHUZLVH�VSHFLILHG�LQ�WKLV�VWDQGDUG��$6�L�FRPSRQHQWV�VKDOO�EH�FDSDEOH�RI�RSHUDWLQJ�XQGHU�WKH�FRQGLWLRQV
VSHFLILHG�LQ�������WR�������

,I�WKH�FRQGLWLRQV�IRU�RSHUDWLRQ�GLIIHU�IURP�WKRVH�JLYHQ�LQ�WKLV�VWDQGDUG��WKH�XVHU�VKDOO�VWDWH�WKH�GHYLDWLRQ�IURP�WKH
IROORZLQJ�FRQGLWLRQV�DQG�FRQVXOW�WKH�PDQXIDFWXUHU�RQ�WKH�VXLWDELOLW\�IRU�XVH�XQGHU�VXFK�FRQGLWLRQV�

������$PELHQW�DLU�WHPSHUDWXUH

$6�L�FRPSRQHQWV�VKDOO�RSHUDWH�EHWZHHQ�WKH�DPELHQW�WHPSHUDWXUHV�RI�����&�WR������&�LI�QRW�RWKHUZLVH�VSHFLILHG�
H�J��LQ�FRQMXQFWLRQ�ZLWK�D�VSHFLILF�DFWXDWRU�RU�VHQVRU�W\SH��7KH�RSHUDWLQJ�FKDUDFWHULVWLFV�VKDOO�EH�PDLQWDLQHG�RYHU
WKH�SHUPLVVLEOH�UDQJH�RI�DPELHQW�WHPSHUDWXUHV�

������$OWLWXGH

6XEFODXVH�������RI�(1���������DSSOLHV�

������&OLPDWLF�FRQGLWLRQV

��������+XPLGLW\

$6�L�FRPSRQHQWV�VKDOO�PDLQWDLQ�WKH�RSHUDWLQJ�FKDUDFWHULVWLFV�VSHFLILHG�LQ�WKLV�VWDQGDUG�DW�D�UHODWLYH
KXPLGLW\��5+��RI�WKH�DLU�RI�XS�WR������DW�����&��+LJKHU�UHODWLYH�KXPLGLWLHV�PD\�RFFXU�DW�ORZHU�WHPSHUDWXUHV�
H�J�������DW������&�

127(��6SHFLDO�PHDVXUHV�PD\�EH�QHFHVVDU\�LI�RFFDVLRQDO�FRQGHQVDWLRQ�LV�OLNHO\�WR�RFFXU�GXH�WR�YDULDWLRQV�LQ�WHPSHUDWXUH�

��������3ROOXWLRQ�GHJUHH

8QOHVV�RWKHUZLVH�VWDWHG�E\�WKH�PDQXIDFWXUHU��DQ�$6�L�FRPSRQHQW�GLUHFWO\�FRQQHFWHG�WR�RU�LQFRUSRUDWHG�LQWR�DQ
DFWXDWRU�RU�VHQVRU�VKDOO�PDLQWDLQ�WKH�RSHUDWLQJ�FKDUDFWHULVWLFV�VSHFLILHG�LQ�WKLV�VWDQGDUG�XQGHU�HQYLURQPHQWDO
FRQGLWLRQV�RI�SROOXWLRQ�GHJUHH���DV�GHILQHG�LQ���������RI�(1���������

127(��2SHUDWLQJ�FDSDELOLW\�DW�RWKHU�SROOXWLRQ�GHJUHHV�FDQ�EH�QHFHVVDU\��GHSHQGLQJ�XSRQ�WKH�PLFUR�HQYLURQPHQW�

����&RQGLWLRQV�GXULQJ�WUDQVSRUW�DQG�VWRUDJH

$�VSHFLDO�DJUHHPHQW�VKDOO�EH�PDGH�EHWZHHQ�WKH�XVHU�DQG�WKH�PDQXIDFWXUHU�LI�WKH�FRQGLWLRQV�GXULQJ�WUDQVSRUW�DQG
VWRUDJH��H�J��WHPSHUDWXUH�DQG�KXPLGLW\�FRQGLWLRQV��GLIIHU�IURP�WKRVH�GHILQHG�LQ�����
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��&RQVWUXFWLRQDO�DQG�SHUIRUPDQFH�UHTXLUHPHQWV

����$6�L�SRZHU�VXSSO\

7KH�$6�L�SRZHU�VXSSO\�VKDOO�PHHW�WKH�UHTXLUHPHQWV�DV�GHILQHG�LQ�7DEOH���

7DEOH���²�3RZHU�VXSSO\�UDWLQJV
2SHUDWLQJ�WHPSHUDWXUH�UDQJH ±���&����������&
3URWHFWLRQ�FODVV ���3(/9�
2XWSXW�YROWDJH�UDQJH�EHWZHHQ�$6�L��DQG�$6�L±
�RYHU�WKH�ZKROH�ORDG�UDQJH�

8$6�L� ������9�G�F�����������9�G�F��DW�,�IURP������,1

5DWHG�RXWSXW�FXUUHQW ,H�������$
$GGLWLRQDO�FXUUHQW�GXULQJ�SRZHU�21 ,67�!�����$�>FDSDFLWLYH�ORDG�RI����P)�����î������)�@
2XWSXW�FXUUHQW ,/� �����,H���,67
&XUUHQW�OLPLW ��,H�!�,/LP�!�,H���,67
$PSOLWXGH�QRLVH�RYHU�WKH�FXUUHQW�UDQJH
�PHDVXUHG�EHWZHHQ�$6�L��DQG�$6�L��

���P9SS�EHWZHHQ����N+]�DQG�����N+]

/RZ�IUHTXHQF\�ULSSOH��H[FHSW�LQ�WKH�RYHUORDG�VLWXDWLRQ� ����P9SS�LQ�WKH�IUHTXHQF\�UDQJH�EHWZHHQ���DQG����N+]
3RZHU�21�GHOD\ ���V

7KH�$6�L�SRZHU�VXSSO\�VKDOO�EH�SURWHFWHG�DJDLQVW�VKRUW�FLUFXLWV�DQG�RYHUORDG��6KRUW�FLUFXLWV�RU�RYHUORDG�VKDOO�QRW
OHDG�WR�SHUPDQHQW�GDPDJH�RI�WKH�$6�L�SRZHU�VXSSO\��5HVHWWLQJ�IROORZLQJ�DQ�RYHUORDG�RU�VKRUW�FLUFXLW�PD\�EH
DXWRPDWLF�

$Q�RYHUORDG�H[LVWV�LI�WKH�ORDG�FXUUHQW�,�UHDFKHV�WKH�FXUUHQW�OLPLW�,/LP��,���,PD[��RU�DIWHU�VWDUW�XS�WLPH�WKH�$6�L
YROWDJH�OHYHO�GRHV�QRW�PHHW�WKH�PLQLPXP�UHTXLUHG�YDOXH��8$6�L���8$6�L�PLQ��

7KH�UDWHG�RXWSXW�FXUUHQW�,H�DQG�WKH�PD[LPXP�FXUUHQW�,/LP�VKDOO�EH�VWDWHG�E\�WKH�PDQXIDFWXUHU�

,I�RYHUORDG�LQGLFDWLRQ�LV�SURYLGHG��LW�VKDOO�FRQVLVW�RI�HLWKHU�D�UHG�RYHUORDG�/('�LQ�VWHDG\�PRGH�RU�WKH�JUHHQ
SRZHU�UHDG\�LQGLFDWRU�/('�LQ�D�IODVKLQJ�PRGH�

:LWKLQ���V�DIWHU�SRZHU�21�WKH�YROWDJH�OHYHO�VKDOO�UHDFK�WKH�YDOXH������9��7KH�WLPH�EHWZHHQ�WKH�PLQLPXP
PDVWHU�VWDUWLQJ�YROWDJH�������9�����9��DQG�WKH�PLQLPXP�$6�L�YROWDJH�OHYHO�������9��VKDOO�EH�OHVV�WKDQ���V
�VHH����������

127(��7KH�VHFRQG�UHTXLUHPHQW�LV�LPSRUWDQW�EHFDXVH�WKH�PDVWHU�EHJLQV�WR�UXQ�ZKHQ�WKH�YROWDJH�H[FHHGV�LWV�VWDUWLQJ�YROWDJH�RI������9�����9�

'XULQJ�VWDUW�XS�WKH�$6�L�SRZHU�VXSSO\�VKDOO�SURYLGH�DQ�LQFUHDVHG�FXUUHQW�XS�WR�,/LP�WR�PHHW�WKH�FKDUJLQJ�SURFHVV
LQ�WKH�V\VWHP��7KLV�LQFUHDVHG�FXUUHQW�VKDOO�EH�����P$��DGGLWLRQDO�ORDG�RI����P)���H�J�������P$�IRU�HYHU\
FRQQHFWHG�$6�L�VODYH�

7KH�VWDUW�XS�VKDOO�SURFHHG�ZLWK�FRQVWDQW�ORDG��FXUUHQW�OLPLW���$V�ORQJ�DV�WKH�$6�L�YROWDJH�GRHV�QRW�H[FHHG�WKH
YDOXH�RI���9�G�F���WKH�VXSSO\�FXUUHQW�PD\�EH�UHGXFHG�WR������,H�

,QSXW�YROWDJH�DQG�ORDG�FXUUHQW�FKDQJHV�ZLWKLQ�WKH�VSHFLILHG�OLPLWV�VKDOO�QRW�DIIHFW�WKH�FRPPXQLFDWLRQ�RQ�WKH
$6�L�OLQH��WKH�$6�L�WUDQVPLVVLRQ�DFWLYLW\�VKDOO�QRW�DIIHFW�WKH�$6�L�SRZHU�VXSSO\�
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7KH�UHFRPPHQGHG�FRQVWUXFWLRQ�RI�WKH�GHFRXSOLQJ�FLUFXLW�LV�VKRZQ�LQ�)LJXUH���

127(��7KH�EDODQFLQJ�FDSDFLWRUV�&
6

�VKDOO�EH�ORFDWHG�DV�FORVH�DV�SRVVLEOH�WR�/
�

�DQG�/
�

���7KHVH�FDSDFLWDQFHV�SURYLGH�DQ�LPSHGDQFH�EDODQFH�RI
$6�L��DQG�$6�L��WR�*1'��(TXDO�YDOXHV�RI�DW�OHDVW�����Q)�DUH�UHFRPPHQGHG�

7KH�WZR�LQGXFWDQFHV�/
�

�DQG�/
�

�VKRXOG�EH�PDQXIDFWXUHG�DV�ELILODU�ZLQGLQJ�RQ�D�FRPPRQ�FRUH�WR�SURYLGH�VXIILFLHQW�FRPPRQ�PRGH�VLJQDO
UHMHFWLRQ�

)LJXUH���²�5HFRPPHQGHG�GHFRXSOLQJ�FLUFXLW

7DEOH���VKRZV�WKH�VSHFLILF�WHFKQLFDO�UHTXLUHPHQWV�IRU�WKH�UHFRPPHQGHG�GHFRXSOLQJ�FLUFXLW�

7DEOH���²�6SHFLILF�WHFKQLFDO�UHTXLUHPHQWV�IRU�GHFRXSOLQJ�FLUFXLW
,QGXFWDQFH�EHWZHHQ�$6��L��$6�L� �����+���������,/�EHWZHHQ���DQG�UDWHG�FXUUHQW�
6LQJOH�LQGXFWDQFH�/ ����+�������

5HVLVWRU�5 ���W������
�������_=

�
_���_=

�
_�������6\PPHWU\�RI�$6�L����ZLWK�UHVSHFW

WR�*1' ZLWKLQ�WKH�IUHTXHQF\�UDQJH�RI����N+]�WR�����N+]�DQG�WKH�ZKROH�ORDG�UDQJH
6RXUFH�LPSHGDQFH _=RXW_������W�LQ�WKH�UDQJH�RI����N+]�WR�����N+]

,PSHGDQFH�RI�&6 _&V_����W�LQ�WKH�UDQJH�DERYH�����N+]

����$6�L�VODYH

������)XQFWLRQV�RI�WKH�VODYH�DIWHU�UHFHLYLQJ�UHTXHVWV

��������*HQHUDO

$�VODYH�ZLWK�DQ�RSHUDWLQJ�DGGUHVV��SURJUDPPHG��VKDOO�EH�DGGUHVVDEOH�E\�WKH�IROORZLQJ�PDVWHU�UHTXHVWV�
GDWDBH[FKDQJH��ZULWHBSDUDPHWHU��DQG�FRPPDQGV�

$�VODYH�ZLWK�]HUR�DGGUHVV�VKDOO�EH�DGGUHVVDEOH�RQO\�E\�FRPPDQGV�DQG�DGGUHVVBDVVLJQPHQW�

7KH�PDVWHU�UHTXHVWV�VWDWHG�LQ���������WR����������UHTXLUH�VODYH�UHVSRQVHV��H[FHSW�IRU�WKH�DGGUHVVBDVVLJQPHQW
ZKLFK�LV�RSWLRQDO�

$�VODYH�VKDOO�SHUIRUP�WKH�IXQFWLRQV�VSHFLILHG�LQ���������WR����������LQ�UHVSRQVH�WR�HDFK�VSHFLILF�PDVWHU�UHTXHVW�
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��������)XQFWLRQ�RI�WKH�GDWDBH[FKDQJH

,Q�SHUIRUPLQJ�WKH�GDWDBH[FKDQJH�UHTXHVW�WKH�VODYH�WUDQVIHUV�WKH�UHFHLYHG�RXWSXW�ELW�SDWWHUQ�,����,��WR�WKH
FRUUHVSRQGLQJ�GDWD�RXWSXW�SRUWV�DQG�VKDOO�VLJQDO�WKH�YDOLGLW\�RI�WKHVH�GDWD�ELWV�DW�WKH�GDWD�VWUREH�RXWSXW
�LI�VXSSRUWHG��E\�D�SXOVH�RI���7ELW�GXUDWLRQ�

,I�WKH�,�2�FRQILJXUDWLRQ�RI�WKH�VODYH�GHILQHV�WKH�GDWD�SRUWV�DV�µµ7ULVWDWH¶¶��QR�DQVZHU�VKDOO�EH�JHQHUDWHG�

127(��:KHQ�WKH�,�2�FRQILJXUDWLRQ�LV�HVWDEOLVKHG��WKH�GDWD�SRUWV�RI�WKH�VODYH�IXQFWLRQ�DV�LQSXWV�RU�RXWSXWV��RU�DV�EL�GLUHFWLRQDO
LQSXWV�RXWSXWV��7KHUHIRUH��WKH�SURJUDPPHG�,�2�FRQILJXUDWLRQ�DQG�WKH�IRXU�GDWD�ELWV�WUDQVIHUUHG�E\�WKH�PDVWHU�UHTXHVW�GHWHUPLQH�WKH�ELW
SDWWHUQ�ZKLFK�LV�PRYHG�WR�WKH�RXWSXW�SRUWV�

$IWHU�WKH�UHFHLYHG�GDWD�KDYH�EHHQ�WUDQVIHUUHG�WR�WKH�GDWD�RXWSXW�SRUWV��WKH�VODYH�VKDOO�ORDG�WKH�ELW�SDWWHUQ�RI�WKH
LQSXW�DQG�RXWSXW�SRUWV�LQWR�WKH�WUDQVPLW�UHJLVWHU�

��������)XQFWLRQ�RI�WKH�ZULWHBSDUDPHWHU

,Q�SHUIRUPLQJ�WKH�ZULWHBSDUDPHWHU��WKH�VODYH�VKDOO�WUDQVIHU�WKH�UHFHLYHG�ELW�SDWWHUQ�,����,��WR�WKH�FRUUHVSRQGLQJ
SDUDPHWHU�RXWSXW�SRUWV�DQG�VKDOO�VLJQDO�WKH�YDOLGLW\�RI�WKHVH�SDUDPHWHUV�DW�WKH�SDUDPHWHU�VWUREH�SRUW
�LI�LPSOHPHQWHG��E\�D�SXOVH�RI���7ELW�GXUDWLRQ�

$IWHU�WKH�UHFHLYHG�SDUDPHWHUV�KDYH�EHHQ�WUDQVIHUUHG�WR�WKH�SDUDPHWHU�SRUWV��WKH�VODYH�VKDOO�ORDG�WKH�ELW�SDWWHUQ�RI
WKH�SDUDPHWHU�SRUWV�LQWR�WKH�WUDQVPLW�UHJLVWHU�DQG�VKDOO�VHW�WKH�GDWDBH[FKDQJHBGLVDEOH�IODJ�WR�81758(�

7KH�ILUVW�SDUDPHWHU�FDOO�DIWHU�SRZHU�21�RU�5(6(7�DFWLYDWHV�WKH�VODYH��8QWLO�WKHQ��DOO�RXWSXWV�RI�WKH�VODYH�VKDOO
EH�LQ�WKH�GHIDXOW�VWDWH�

127(��%\�GLVDEOLQJ�WKH�GDWDBH[FKDQJH�SULRU�WR�WKH�ILUVW�VXFFHVVIXO�ZULWHBSDUDPHWHU�UHTXHVW�DIWHU�HDFK�5(6(7��LW�LV�DVVXUHG�WKDW�D�VODYH�ZLOO
DOZD\V�KDYH�WKH�H[SHFWHG�SDUDPHWHUV��HYHQ�DIWHU�DQ�XQQRWLFHG�5(6(7�GXH�WR�D�EULHI�ORVV�RI�$6�L�SRZHU�

��������)XQFWLRQ�RI�WKH�DGGUHVVBDVVLJQPHQW

7KH�VODYH�UHVSRQVH�VLJQDOV�WR�WKH�PDVWHU�WKDW�WKH�DGGUHVVBDVVLJQPHQW�KDV�EHHQ�SURFHVVHG�ZLWKRXW�HUURU��,Q�WKH
FDVH�RI�SRVLWLYH�DGGUHVVBDVVLJQPHQW��WKH�VODYH�VKDOO�LPPHGLDWHO\�UHVSRQG�ZLWK�D�ELW�SDWWHUQ�µµ����¶¶�LQ�WKH�VODYH
UHVSRQVH�

7KH�DGGUHVV�VKDOO�EH�VWRUHG�LQ�QRQ�YRODWLOH�PHPRU\�

,I�WKH�DGGUHVV�LV�UHSURJUDPPDEOH��WKH�SURFHVV�RI�VWRULQJ�GDWD�LQ�WKH�QRQ�YRODWLOH�PHPRU\�VKDOO�WDNH�OHVV�WKDQ
���PV��'XULQJ�WKLV�SURFHGXUH�WKH�VWDWXV�UHJLVWHU�ELW�6��VKDOO�EH�VHW�WR�+,*+�

127(��7KH�PDVWHU�PD\�SHUIRUP�WKH�UHDGBVWDWXV�UHTXHVW�WR�GHWHUPLQH�ZKHWKHU�WKH�VODYH�KDV�ILQLVKHG�WKH�VWRUDJH�SURFHVV�

,I�WKH�$6�L�PDVWHU�GLG�QRW�UHFHLYH�D�YDOLG�VODYH�UHVSRQVH��LW�VKDOO�GHWHUPLQH�ZKHWKHU�WKH�DGGUHVVBDVVLJQPHQW
SURFHVV�ZDV�VXFFHVVIXO�RU�QRW�E\�XVLQJ�WKH�DSSURSULDWH�PDVWHU�UHTXHVWV�

$IWHU�D�YDOLG�DGGUHVVBDVVLJQPHQW��D�VODYH�VKDOO�UHVSRQG�ZLWK�WKH�QHZ�DGGUHVV�

��������)XQFWLRQ�RI�WKH�UHVHWB$6�LBVODYH

7KLV�FRPPDQG�VKDOO�LQLWLDWH�WKH�URXWLQH�WKDW�LV�DOVR�SHUIRUPHG�GXULQJ�SRZHU�XS�RU�ZKHQ�WKH�H[WHUQDO�UHVHWBLQSXW
LV�DFWLYDWHG�

7KLV�URXWLQH�SHUIRUPV�WKH�IROORZLQJ�SURFHVVHV�

²� ORDG�GDWDBRXWSXW�DQG�SDUDPHWHUBRXWSXW�UHJLVWHUV�ZLWK�GHIDXOW���î�)�

²� UHVHW�WKH�VWDWXV�UHJLVWHU�WR���î���

²� ORDG�DGGUHVV��,�2BFRQILJXUDWLRQ�DQG�,'BFRGH�IURP�WKH�QRQ�YRODWLOH�PHPRU\�LQWR�WKH�DSSURSULDWH
UHJLVWHUV�

²� VHW�GDWDBH[FKDQJHBGLVDEOH�IODJ�
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,W�LV�SRVVLEOH�WKHUHIRUH��ZLWK�WKLV�FRPPDQG�WR�UHDVVLJQ�WKH�SUHYLRXV�RSHUDWLQJ�DGGUHVV�DIWHU�KDYLQJ�LVVXHG�D
GHOHWHBDGGUHVV�UHTXHVW��H�J��IRU�WHVW�SXUSRVHV��

7KH�UHVHWB$6�LBVODYH�SURFHVVLQJ�VKDOO�WDNH�OHVV�WKDQ���PV��'XULQJ�WKLV�WLPH�WKH�VODYH�VKDOO�QRW�UHVSRQG�WR�DQ\
RWKHU�UHTXHVWV�LVVXHG�E\�WKH�PDVWHU�

��������)XQFWLRQ�RI�WKH�GHOHWHBDGGUHVV

'HOHWLRQ�RI�WKH�RSHUDWLRQDO�DGGUHVV�VKDOO�EH�GRQH�E\�RYHUZULWLQJ�WKH�RSHUDWLRQDO�DGGUHVV�VWRUHG�LQ�WKH�LQWHUQDO
DGGUHVV�UHJLVWHU�RI�WKH�VODYH�ZLWK�WKH�]HUR�DGGUHVV��7KH�]HUR�DGGUHVV�VKDOO�QRW�EH�VWRUHG�LQ�WKH�QRQ�YRODWLOH
PHPRU\��7KH�GHOHWLRQ�RI�WKH�RSHUDWLQJ�DGGUHVV�LV��WKHUHIRUH��WHPSRUDU\�RQO\�XQWLO�WKH�QH[W�DGGUHVVBDVVLJQPHQW
UHTXHVW�RU�UHVHWB$6�LBVODYH�UHTXHVW�LV�UHFHLYHG�RU�WKH�VODYHBUHVHW�LQSXW�LV�DFWLYDWHG�RU�D�SRZHU�IDLOXUH�RFFXUV�

$IWHU�D�YDOLG�GHOHWHBDGGUHVV��D�VODYH�VKDOO�UHVSRQG�ZLWK�WKH�]HUR�DGGUHVV�

$IWHU�D�YDOLG�DGGUHVVBDVVLJQPHQW��D�VODYH�VKDOO�UHVSRQG�ZLWK�WKH�QHZ�DGGUHVV�

$�GHOHWHBDGGUHVV�UHTXHVW�WR�D�VODYH�ZLWK�D�]HUR�DGGUHVV�VKDOO�JHQHUDWH�D�VODYH�UHVSRQVH��EXW�VKDOO�KDYH�QR�RWKHU
HIIHFW�

,I�WKH�VODYH�LV�LQ�WKH�SURFHVV�RI�VWRULQJ�LWV�DGGUHVV�LQWR�WKH�QRQ�YRODWLOH�PHPRU\��SURFHVVLQJ�WKH
DGGUHVVBDVVLJQPHQW�UHTXHVW���D�GHOHWHBDGGUHVV�UHTXHVW�VKDOO�QRW�EH�LVVXHG�E\�WKH�PDVWHU�LQ�RUGHU�WR�SUHYHQW
LQFRUUHFW�VWRUDJH�

��������)XQFWLRQ�RI�WKH�UHDGB,�2BFRQILJXUDWLRQ

7KH�DFWXDO�,�2�FRGH�RI�WKH�VODYH�VKDOO�LPPHGLDWHO\�EH�UHDG�IURP�WKH�VODYH�DQG�WUDQVIHUUHG�WR�WKH�PDVWHU�LQ�WKH
VODYH�UHVSRQVH�

7KHUH�DUH�IRXU�W\SHV�RI�FRQILJXUDWLRQ�RI�WKH���ELW�LQSXW�RXWSXW�SRUWV�

²� QR�FRQILJXUDWLRQ�

²� LQSXW�

²� RXWSXW�

²� EL�GLUHFWLRQDO�,�2�

,Q�WKH�UHDGB,�2BFRQILJXUDWLRQ�UHVSRQVH��WKH�VODYH�VKDOO�UHVSRQG�ZLWK�WKH�DFWXDO�,�2�FRQILJXUDWLRQ�RI�WKH
LQSXW�RXWSXW�SRUWV��7KH�,�2�FRQILJXUDWLRQ�LV�UHODWHG�WR�WKH�GDWD�LQSXWV�DQG�RXWSXWV�RI�WKH�VODYH�SRUWV�RQO\�

��������)XQFWLRQ�RI�WKH�UHDGBLGHQWLILFDWLRQBFRGH

7KH�LGHQWLILFDWLRQ�FRGH�RI�WKH�VODYH�VKDOO�EH�UHDG�IURP�WKH�VODYH�DQG�WUDQVIHUUHG�WR�WKH�PDVWHU�LQ�WKH�VODYH
UHVSRQVH�

��������)XQFWLRQ�RI�WKH�UHDGBVWDWXV

7KH�FXUUHQW�VWDWXV�RI�WKH�VODYH�VKDOO�EH�UHDG�IURP�WKH�VODYH�DQG�WUDQVIHUUHG�WR�WKH�PDVWHU�LQ�WKH�VODYH�UHVSRQVH�
7KH�DFWXDO�YDOXHV�6��WR�6��RI�WKH�VWDWXV�ELWV�VKDOO�UHPDLQ�XQFKDQJHG�

7KH�VWDWH�FKDQJH�RI�6���+�!/��VKDOO�EH�YDOLG�QRW�ODWHU�WKDQ���PV�DIWHU�D�UHDGBVWDWXV�UHTXHVW��7KH�XSGDWHG�VWDWXV
RI�6��FDQ�EH�UHDG�ZLWK�D�IXUWKHU�UHDGBVWDWXV�UHTXHVW�
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���������)XQFWLRQ�RI�WKH�UHDGBUHVHWBVWDWXV

7KH�FXUUHQW�VWDWXV�RI�WKH�VODYH�VKDOO�EH�UHDG�IURP�WKH�VODYH�DQG�WUDQVIHUUHG�WR�WKH�$6�L�PDVWHU�LQ�WKH�VODYH
UHVSRQVH�

7KH�YDOXHV�RI�6��WR�6��RI�WKH�VWDWXV�ELWV�VKDOO�EH�UHVHW�WR���

7KH�VWDWH�FKDQJH�RI�6���+�!/��VKDOO�EH�YDOLG�QRW�ODWHU�WKDQ���PV�DIWHU�D�UHDGBUHVHWBVWDWXV�UHTXHVW��7KH�XSGDWHG
VWDWXV�RI�6��FDQ�EH�UHDG�ZLWK�D�IXUWKHU�UHDGBVWDWXV�UHTXHVW�

7KH�PHDQLQJ�RI�WKH�VWDWXV�ELWV�VKDOO�EH�WKH�VDPH�DV�GHILQHG�IRU�UHDGBVWDWXV�UHTXHVW�

������(OHPHQWV�RI�D�VODYH

��������&RQQHFWLRQV�DQG�SRUWV

7KH�VODYH�VKDOO�KDYH�DW�OHDVW�WZR�FRQQHFWLRQV��$6�L��DQG�$6�L���IRU�WKH�$6�L�OLQH��2WKHU�FRQQHFWLRQV�DUH
RSWLRQDO��/RJLFDO�SRUWV�PD\�DOVR�H[LVW��H�J��LQ�DQ�LQWHJUDWHG�FLUFXLW��EXW�WKH\�QHHG�QRW�EH�SK\VLFDOO\�DFFHVVLEOH�
/RJLFDO�SRUWV�LQFOXGH�PDQGDWRU\�DQG�RSWLRQDO�SRUWV�

7KH�FRQQHFWLRQV�DQG�ORJLFDO�SRUWV�DUH�OLVWHG�LQ�7DEOH���

7DEOH���²�&RQQHFWLRQV�DQG�ORJLFDO�SRUWV�RI�DQ�$6�L�VODYH
/DEHO &RQQHFWLRQV /RJLFDO�SRUW 'HVFULSWLRQ

$6�L��$6�L� 0DQGDWRU\ ² &RQQHFWLRQ�WR�WKH�$6�L�QHWZRUN

'����'� 2SWLRQDO 0DQGDWRU\ 'DWD�LQSXW�RXWSXW
3����3� 2SWLRQDO 0DQGDWRU\ 3DUDPHWHU�RXWSXW
5(6(7 2SWLRQDO ² 3RUW�WR�SHUIRUP�D�IRUFHG�UHVHW

'DWD�VWUREH 2SWLRQDO 2SWLRQDO 'DWD�YDOLG�VLJQDOOLQJ
3DUDPHWHU�VWUREH 2SWLRQDO 2SWLRQDO 3DUDPHWHU�YDOLG�VLJQDOOLQJ

3RZHU�VXSSO\ 2SWLRQDO ² 6XSSO\LQJ�WKH�FRQQHFWHG�GHYLFH
2WKHUV 2SWLRQDO 2SWLRQDO

,I�GDWD�LQSXW�RXWSXW�SRUWV�'����'��DUH�LPSOHPHQWHG��WKH�LQSXW�RXWSXW�GDWD�RI�WKH�VODYH�UHVSRQVH��DV�GHVFULEHG
LQ��������VKDOO�FRUUHVSRQG�WR�WKH�YDOXH�RI�WKH�GDWD�LQSXW�RXWSXW�SRUWV��$Q�LQSXW�VLJQDO�ZLWK�D�+,*+�OHYHO�DW�WKH
SRUW�VKDOO�OHDG�WR�D�µµ�¶¶�RI�WKH�FRUUHVSRQGLQJ�GDWD�ELW�'��WR�'��LQ�WKH�LQIRUPDWLRQ�HOHPHQW�RI�WKH�VODYH�UHVSRQVH�
D�/2:�OHYHO�VKDOO�OHDG�WR�D�µµ�¶¶��$�µµ�¶¶�LQ�D�GDWD�ELW�'��WR�'��LQ�WKH�LQIRUPDWLRQ�HOHPHQW�RI�D�PDVWHU�UHTXHVW
VKDOO�OHDG�WR�D�+,*+�OHYHO�DW�WKH�FRUUHVSRQGLQJ�RXWSXW�SRUW��D�µµ�¶¶�VKDOO�OHDG�WR�D�/2:�OHYHO�

,I�GDWD�LQSXW�RXWSXW�SRUWV�DUH�LPSOHPHQWHG�DQG�LI�WKH\�FDQ�EH�XVHG�IRU�EL�GLUHFWLRQDO�WUDQVPLVVLRQ�RI�GDWD��RXWSXW
GDWD�VKDOO�EH�WUDQVPLWWHG�EHIRUH�LQSXW�GDWD�

,I�GDWD�SDUDPHWHU�RXWSXW�SRUWV�3����3��DUH�LPSOHPHQWHG��WKH�SDUDPHWHU�RXWSXW�GDWD�RI�WKH�PDVWHU�UHTXHVW�VKDOO
FRUUHVSRQG�WR�WKH�OHYHO�RI�WKH�SDUDPHWHU�RXWSXW�SRUWV��$�µµ�¶¶�LQ�D�SDUDPHWHU�ELW�3����3��LQ�WKH�LQIRUPDWLRQ
HOHPHQW�RI�WKH�PDVWHU�UHTXHVW�ZULWHBSDUDPHWHU�VKDOO�OHDG�WR�D�+,*+�OHYHO�DW�WKH�FRUUHVSRQGLQJ�SDUDPHWHU�RXWSXW
SRUW��D�µµ�¶¶�VKDOO�OHDG�WR�D�/2:�OHYHO��$�+,*+�OHYHO�DW�D�SRUW�VKDOO�EH�UHIOHFWHG�E\�D�µµ�¶¶�RI�WKH�FRUUHVSRQGLQJ
GDWD�ELW�3����3��LQ�WKH�LQIRUPDWLRQ�HOHPHQW�RI�WKH�VODYH�UHVSRQVH��D�/2:�OHYHO�VKDOO�EH�UHIOHFWHG�E\�D�µµ�¶¶�
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��������,�2�FRQILJXUDWLRQ

7KH�LQSXW�RXWSXW�GDWD�RI�WKH�VODYH�VKDOO�FRUUHVSRQG�WR�WKH�OHYHO�RI�WKH�GDWD�LQSXW�RXWSXW�SRUWV��7KHVH�LQSXW�RXWSXW
SRUWV�DUH�FRQILJXUHG�WR�IXQFWLRQ�DV�DQ�LQSXW��DV�DQ�RXWSXW��DV�EL�GLUHFWLRQDOO\�LQSXW�RXWSXW��RU�LI�XQFRQILJXUHG��DV
7ULVWDWH��7KLV�FRQILJXUDWLRQ�GHSHQGV�RQ�WKH�HQYLURQPHQW�DQG�WKH�UHTXLUHG�IXQFWLRQDOLW\�DQG�LV�WKHUHIRUH�IL[HG�E\
WKH�VODYH�����GLIIHUHQW�,�2�FRQILJXUDWLRQV�DV�VKRZQ�LQ�7DEOH���DUH�DOORZHG��7KH\�DUH�LGHQWLILHG�E\�DQ�,�2�FRGH�
ZKLFK�VKDOO�EH�VWRUHG�LQ�D�QRQ�YRODWLOH�PDQQHU�LQ�WKH�VODYH��7KH�DFWXDO�,�2�FRGH�RI�D�VODYH�VKDOO�KDYH�IRXU�ELWV
DQG�VKDOO�EH�UHDGDEOH�E\�WKH�PDVWHU�

127(��,�2�FRQILJXUDWLRQ�H[DPSOHV�DUH�

²� ��ELW�LQSXW�GDWD�WR�WUDQVPLW�WKH�VZLWFKLQJ�VLJQDOV�RI���ELQDU\�VHQVRUV�

²� ��ELW�RXWSXW�GDWD�WR�DFWLYDWH�IRXU�DFWXDWRUV�

²� ��ELW�RXWSXW�SOXV���ELW�LQSXW�WR�DFWLYDWH�D�GRXEOH�ZRUNLQJ�DFWXDWRU��H�J��EL�GLUHFWLRQDO�SQHXPDWLF�YDOYH��DQG�WR�WUDQVPLW�WKH
VHQVRU�VLJQDOV�LQGLFDWLQJ�WKH�HQG�SRVLWLRQV�

7DEOH���²�3RVVLEOH�,�2�FRQILJXUDWLRQV�RI�D�VODYH
,�2�FRGH ,�2�FRQILJXUDWLRQ�IRU
���%LW� '� '� '� '�

��î�� ,1 ,1 ,1 ,1
��î�� ,1 ,1 ,1 287
��î�� ,1 ,1 ,1 ,�2
��î�� ,1 ,1 287 287
��î�� ,1 ,1 ,�2 ,�2
��î�� ,1 287 287 287
��î�� ,1 ,�2 ,�2 ,�2
��î�� ,�2 ,�2 ,�2 ,�2
��î�� 287 287 287 287
��î�� 287 287 287 ,1
��î�$ 287 287 287 ,�2
��î�% 287 287 ,1 ,1
��î�& 287 287 ,�2 ,�2
��î�' 287 ,1 ,1 ,1
��î�( 287 ,�2 ,�2 ,�2
��î�) 75, 75, 75, 75,
,1  ,QSXW��287� �2XWSXW��75,� �7ULVWDWH�
,�2  ,QSXW�2XWSXW

��������,'�FRGHV

(DFK�VODYH�VKDOO�KDYH�DQ�LGHQWLILFDWLRQ�FRGH��,'�FRGH��IRU�IXUWKHU�GLVWLQFWLRQ�RI�VODYHV�ZLWK�WKH�VDPH�,�2
FRQILJXUDWLRQ��7KH�,'�FRGH�VKDOO�KDYH�IRXU�ELWV�����GLIIHUHQW�SRVVLELOLWLHV��

���GLIIHUHQW�,'�FRGHV����î���WR���î�(��IRU�HDFK�,�2�FRQILJXUDWLRQ��H�J��,1�,1�,1�,1��PD\�EH�DVVLJQHG�E\�WKH
VWDQGDUGL]DWLRQ�ERG\�LQ�FRQMXQFWLRQ�ZLWK�VSHFLILF�SURILOHV��VHH�DQQH[�$���7KH���WK�SRVVLELOLW\�FKDUDFWHUL]HV�D
µµIUHH�SURILOH¶¶��L�H��D�XVDJH�RI�WKH�VODYH�QRW�IL[HG�LQ�D�SDUWLFXODU�SURILOH��$Q\�VODYH�WKDW�GRHV�QRW�XVH�D�VSHFLILF
SURILOH�H[DFWO\��VKDOO�KDYH�WKH�,'�FRGH�,'� ���î�)�

7KH�,'�FRGH�VKDOO�EH�VWRUHG�LQ�D�QRQ�YRODWLOH�PDQQHU��,W�VKDOO�EH�UHDGDEOH�E\�WKH�PDVWHU��,WV�YDOXH�GHSHQGV�RQ�WKH
LPSOHPHQWDWLRQ��WKH�LPSOHPHQWHG�SURILOH���7KHUHIRUH��LW�LV�IL[HG�WR�WKH�VODYH�GXULQJ�WKH�PDQXIDFWXUH�

127(��7KH�GHILQLWLRQ�RI�VWDQGDUG�SURILOHV�KDV�WKH�JRDO�RI�LQFUHDVLQJ�WKH�LQWHUFKDQJHDELOLW\�RI�DFWXDWRUV�DQG�VHQVRUV�RQ�WKH�RQH�KDQG��DQG��
ZLWK�IUHH�SURILOHV���WR�HQVXUH�D�KLJK�GHJUHH�RI�IOH[LELOLW\�RI�WKH�V\VWHP�RQ�WKH�RWKHU�KDQG�
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��������1RQ�YRODWLOH�PHPRU\

$�QRQ�YRODWLOH�PHPRU\�RI�WKH�VODYH�VKDOO�FRQWDLQ�WKH�,�2�FRGH�DQG�WKH�,'�FRGH��%RWK�FRGHV�VKDOO�EH�IDFWRU\
SURJUDPPHG�DQG�VKDOO�RQO\�EH�UHDGDEOH�LQWR�DQG�ORDGDEOH�IURP�WKH�DSSURSULDWH�UHJLVWHUV�

$�QRQ�YRODWLOH�PHPRU\�VKDOO�DOVR�FRQWDLQ�WKH�VODYH�DGGUHVV��,W�PD\�EH�UHDOL]HG�DV�DQ�HOHFWURQLF�PHPRU\��E\
VZLWFKHV��RU�E\�ZLULQJ�

7KH�DGGUHVV�VKDOO�EH�UHDGDEOH�DQG�ORDGDEOH�LQWR�WKH�DGGUHVV�UHJLVWHU��,I�WKH�DGGUHVV�LV�UHSURJUDPPDEOH�ZLWK�WKH
DGGUHVVBDVVLJQPHQW�UHTXHVW��RQO\�WKH�QHZ��WKH�ROG��RU�WKH�]HUR�DGGUHVV�FDQ�EH�DVVLJQHG��7KLV�DVVLJQPHQW�VKDOO�EH
SRVVLEOH�DW�OHDVW����WLPHV�

,Q�FDVH�RI�PDQXDO�RU�IL[HG�DVVLJQPHQW�RI�WKH�VODYH�DGGUHVV��WKH�]HUR�DGGUHVV�VKDOO�QRW�EH�VHOHFWDEOH�

$OO�LQIRUPDWLRQ�ZKLFK�LV�VWRUHG�LQ�D�QRQ�YRODWLOH�PDQQHU�LQ�D�UHSURJUDPPDEOH�HOHFWURQLF�PHPRU\�VKDOO�EH
GXSOLFDWHG�IRU�GDWD�LQWHJULW\�UHDVRQV�

��������5HJLVWHUV�DQG�IODJV

7KH�VODYH�PD\�KDYH�WKH�IROORZLQJ�LQWHUQDO�UHJLVWHUV�DQG�IODJV��7KHVH�DUH�YRODWLOH�PHPRULHV��WKHLU�FRQWHQWV�PD\
EH�ORVW�LI�D�SRZHU�IDLOXUH�RFFXUV�

$GGUHVV�UHJLVWHU����ELWV�� FRQWDLQV�WKH�DGGUHVV�RI�WKH�VODYH�

127(��7KLV�DGGUHVV�UHJLVWHU�ZLOO�EH�ORDGHG�IURP�WKH�QRQ�YRODWLOH�PHPRU\�GXULQJ
SRZHU�XS��,W�FDQ�EH�PRGLILHG�E\�WKH�PDVWHU�UHTXHVW�DGGUHVVBDVVLJQPHQW�

,�2BFRQILJXUDWLRQ�UHJLVWHU����ELWV�� VWRUHV�ZKLFK�RI�WKH�GDWD�SRUWV�LV�FRQILJXUHG�DV�RXWSXW��LQSXW�
EL�GLUHFWLRQDO�,�2�

,'BFRGH�UHJLVWHU����ELWV�� FRQWDLQV�WKH�,'�FRGH�RI�WKH�VODYH�

127(��,�2BFRQILJXUDWLRQ�DQG�,'BFRGH�UHJLVWHUV�ZLOO�EH�ORDGHG�IURP�WKH�QRQ�YRODWLOH
PHPRU\�GXULQJ�SRZHU�XS��7KH\�FDQQRW�EH�DOWHUHG�

'DWDBRXWSXW�UHJLVWHU����ELWV�� FRQWDLQV�WKH�ODWHVW�RXWSXW�LQIRUPDWLRQ�WUDQVPLWWHG�YLD�D
GDWDBH[FKDQJH�UHTXHVW��$IWHU�SRZHU�21�RU�D�UHVHW�WKH�GHIDXOW�ORJLFDO
YDOXHV���VKRXOG�EH�SXW�LQWR�WKH�RXWSXW�UHJLVWHU�

127(��,W�LV�FRPPRQ�WKDW�WKH�VODYH�ORJLFDO�RXWSXW�YDOXH�LV�WKH�LQYHUVH�RI�WKH�SK\VLFDO
GHYLFH�RXWSXW�

'DWDBLQSXW�UHJLVWHU����ELWV�� FRQWDLQV�WKH�ODWHVW�LQSXW�LQIRUPDWLRQ�DYDLODEOH�LQ�LQWHUIDFH���

3DUDPHWHUBRXWSXW�UHJLVWHU����ELWV�� FRQWDLQV�WKH�ODWHVW�RXWSXW�LQIRUPDWLRQ�WUDQVPLWWHG�YLD�D
ZULWHBSDUDPHWHU�UHTXHVW��$IWHU�SRZHU�RQ�RU�D�UHVHW�WKH�GHIDXOW
YDOXHV���VKRXOG�EH�SXW�LQWR�WKH�SDUDPHWHU�RXWSXW�UHJLVWHU�

5HFHLYH�UHJLVWHU� FRQWDLQV�WKH�ODWHVW�UHFHLYHG�PDVWHU�UHTXHVW��VWDUW�DQG�HQG�ELW�RPLWWHG��

7UDQVPLW�UHJLVWHU� FRQWDLQV�VODYH�UHVSRQVH��VWDUW�DQG�HQG�ELWV�RPLWWHG��

6WDWXV�UHJLVWHU� FRQWDLQV�VODYH�VWDWXV�LQIRUPDWLRQ�

6\QF�IODJ� LQGLFDWHV�V\QFKURQL]DWLRQ�WR�PDVWHU�UHTXHVWV�

'DWDBH[FKDQJHBGLVDEOHG�IODJ� LV�VHW�E\�5(6(7�DQG�UHVHW�E\�WKH�ILUVW�UHFHLYHG�ZULWHBSDUDPHWHU
UHTXHVW�

127(��$�ZDWFKGRJ�IXQFWLRQ�PD\�EH�LPSOHPHQWHG�HLWKHU�LQWHUQDOO\�LQ�WKH�VODYH�FLUFXLWU\�EHWZHHQ�WKH�$6�L����SRUWV�RU�H[WHUQDOO\�LQ�WKH
FRQQHFWHG�GHYLFH�
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��������6WDWH�GLDJUDP�RI�D�VODYH

)LJXUH���VKRZV�WKH�PDLQ�VWDWHV�RI�DQ�$6�L�VODYH�

)LJXUH���²�0DLQ�VWDWHV�RI�D�VODYH

$IWHU�SRZHU�21�RU�DIWHU�UHVHWWLQJ�WKH�VODYH�YLD�WKH�5(6(7�SRUW�RU�DIWHU�UHFHLYLQJ�D�UHVHWB$6�LBVODYH�UHTXHVW�WKH
VODYH�VKDOO�EH�VHW�WR�WKH�VWDWH�,1,7�

,Q�WKH�VWDWH�,1,7�WKH�IROORZLQJ�IXQFWLRQV�VKDOO�EH�SHUIRUPHG�

²� ORDG�GDWDBRXWSXW�DQG�SDUDPHWHUBRXWSXW�UHJLVWHUV�ZLWK�GHIDXOW���î�)�

²� UHVHW�WKH�VWDWXV�UHJLVWHU�WR���î���

²� ORDG�DGGUHVV��,�2�FRQILJXUDWLRQ�DQG�,'�FRGH�IURP�WKH�QRQ�YRODWLOH�PHPRU\�LQWR�WKH�DSSURSULDWH
UHJLVWHUV�DQG�FKHFN�IRU�UHDG�HUURUV�

²� VHW�GDWDBH[FKDQJHBGLVDEOH�IODJ�WR�758(�

²� FKDQJH�WR�VWDWH�$6<1&�

,Q�WKH�VWDWH�$6<1&�WKH�IROORZLQJ�IXQFWLRQV�VKDOO�EH�SHUIRUPHG�

²� UHVHW�V\QF�IODJ�

²� SROO�WKH�LQFRPLQJ�GDWD�VWUHDP�XQWLO�D�SDXVH�LV�GHWHFWHG�

²� ZKHQ�D�SDXVH�LV�GHWHFWHG��FKDQJH�VWDWH�WR�5(&(,9,1*�

,Q�WKH�VWDWH�5(&(,9,1*�WKH�IROORZLQJ�IXQFWLRQV�VKDOO�EH�SHUIRUPHG�

²� ZDLW�IRU�VWDUW�ELW�DQG�ORDG�PDVWHU�UHTXHVW�LQWR�UHFHLYH�UHJLVWHU�

²� SHUIRUP�DOO�HUURU�FKHFN�URXWLQHV�

²� FKHFN�PDVWHU�SDXVH�

²� LI�DQ\�HUURU�LV�GHWHFWHG��FKDQJH�VWDWH�WR�$6<1&��HOVH�WR�'(&2',1*�
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,Q�WKH�VWDWH�'(&2',1*�WKH�IROORZLQJ�IXQFWLRQV�VKDOO�EH�SHUIRUPHG�

²� FRPSDUH�UHFHLYHG�DGGUHVV�ZLWK�DGGUHVV�UHJLVWHU��LI�QRW�HTXDO��FKDQJH�VWDWH�WR�:$,7�

²� DQDO\VH�LQIRUPDWLRQ��LI�UHTXHVW�XQNQRZQ��FKDQJH�VWDWH�WR�6<1&�

²� LI�GDWDBH[FKDQJHBGLVDEOH�IODJ�LV�VHW�DQG�PDVWHU�UHTXHVWV�GDWDBH[FKDQJH��FKDQJH�VWDWH�WR�6<1&�

²� SHUIRUP�WKH�UHTXHVWHG�WDVN��DOO�GHILQHG�PDVWHU�UHTXHVWV��DQG�ORDG�DSSURSULDWH�UHVSRQVH�LQWR�WUDQVPLW
UHJLVWHU�

²� FKDQJH�VWDWH�WR�75$160,7�

,Q�WKH�VWDWH�:$,7�WKH�VODYH�VKDOO�SHUIRUP�WKH�IROORZLQJ�IXQFWLRQV�

²� ZDLW�IRU�GHWHFWDEOH�VLJQDO��IURP�DQRWKHU�VODYH�UHVSRQVH��

²� LI�QR�VLJQDO�GHWHFWHG��ZDLW�IRU�HQG�RI�UHVSRQVH�WLPH�

²� LI�VLJQDO�GHWHFWHG��ZDLW�IRU�HQG�RI�VODYH�UHVSRQVH�

²� FKDQJH�VWDWH�WR�6<1&�

,Q�WKH�VWDWH�75$160,7�WKH�VODYH�VKDOO�SHUIRUP�WKH�IROORZLQJ�IXQFWLRQV�

²� ZDLW�IRU�HQG�RI�PDVWHU�SDXVH��PDVWHU�SDXVH�VKDOO�EH�D�PLQLPXP�RI���ELW�WLPHV��LI�V\QF�IODJ�LV�VHW��LW
VKDOO�EH�D�PD[LPXP�RI���ELW�WLPHV��LI�V\QF�IODJ�LV�UHVHW��

²� VHQG�VODYH�UHVSRQVH�

²� LI�UHVHWB$6�LBVODYH�UHTXHVW�ZDV�UHFHLYHG��FKDQJH�VWDWH�WR�,1,7��HOVH�WR�6<1&�

,Q�WKH�VWDWH�6<1&�WKH�VODYH�VKDOO�SHUIRUP�WKH�IROORZLQJ�IXQFWLRQV�

²� VHW�V\QF�IODJ�

²� SROO�WKH�LQFRPLQJ�GDWD�VWUHDP�DQG�GHWHFW�D�SDXVH�

²� LI�SDXVH�GHWHFWHG��FKDQJH�VWDWH�WR�5(&(,9,1*�

������*HQHUDO�UHTXLUHPHQWV

��������9ROWDJHV

7KH�VODYH�DQG�WKH�$6�L�GHYLFH�VKDOO�EH�FDSDEOH�RI�RSHUDWLQJ�DW�DQ\�G�F��YROWDJH�LQ�WKH�UDQJH������9�G�F�
WR������9�G�F��DSSOLHG�DW�WKH�$6�L��DQG�$6�L��FRQQHFWLRQV��7KH�VODYH�VKDOO�FRPPXQLFDWH�ZLWK�WKH�PDVWHU
EHWZHHQ������9�G�F��WR������9�G�F��,I�WKH�$6�L�VXSSO\�YROWDJH��PHDVXUHG�EHWZHHQ�$6�L��DQG�$6�L���RI�WKH�VODYH
GURSV�EHORZ�WKH�OLPLW�RI������9�G�F���LW�LV�SRVVLEOH�WKDW�PDVWHU�UHTXHVWV�ZLOO�QRW�EH�SURFHVVHG��,I�WKH�YROWDJH�GURSV
EHORZ������9�G�F��QR�PDVWHU�UHTXHVW�VKDOO�EH�DQVZHUHG�DQG�D�VHOI�UHVHW�VKDOO�EH�JHQHUDWHG�

1R�UHVHW�VKDOO�EH�LVVXHG�LI�WKH�VXSSO\�LV�LQWHUUXSWHG�IRU�OHVV�WKDQ���PV�

,I�$6�L��DQG�$6�L��FRQQHFWLRQV�WR�WKH�$6�L�QHWZRUN�DUH�UHYHUVHG��H�J��EHFDXVH�RI�IDXOW\�LQVWDOODWLRQ���WKH�VODYH
VKDOO�QRW�EH�GDPDJHG�LQ�DQ\�ZD\�DQG�FRPPXQLFDWLRQ�EHWZHHQ�PDVWHU�DQG�RWKHU�VODYHV�RI�WKH�QHWZRUN�VKDOO�QRW
EH�GLVWXUEHG�
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��������&XUUHQW

7KH�PD[LPXP�YDOXH�RI�WKH�WRWDO�FXUUHQW�FRQVXPSWLRQ��RYHU�WKH�UDQJH���WR������9�G�F���RI�WKH�VODYH�VKDOO�EH
VWDWHG�LQ�WKH�GDWD�VKHHW��,Q�QRUPDO�RSHUDWLQJ�FRQGLWLRQV��WKH�FXUUHQW�VOHZ�UDWH�RI�WKH�VODYH�VKDOO�QRW�JHQHUDWH�D
QRLVH�RQ�WKH�$6�L�OLQH�!���P9�SHDN�WR�SHDN�LQ�WKH�IUHTXHQF\�UDQJH����N+]�WR�����N+]�

7KH�VZLWFKLQJ�RI�DFWXDWRUV�IURP�2))�VWDWH�WR�21�VWDWH�DQG�YLFH�YHUVD�VKDOO�EH�FRQVLGHUHG�DV�D�QRUPDO�RSHUDWLRQ�

2YHUORDG�DQG�VKRUW�FLUFXLW�FRQGLWLRQV�DW�H[WHUQDO�FRQQHFWLRQV�RI�WKH�VODYH�VKDOO�QRW�GLVWXUE�FRPPXQLFDWLRQ
EHWZHHQ�WKH�PDVWHU�DQG�RWKHU�VODYHV�RQ�WKH�QHWZRUN��8QGHU�RYHUORDG�RU�VKRUW�FLUFXLW�FRQGLWLRQV�DW�DQ\�WHUPLQDOV
RI�D�VODYH��WKH�WRWDO�FXUUHQW�FRQVXPSWLRQ�IURP�WKH�$6�L�OLQH�VKDOO�QRW�H[FHHG�WKH�WRWDO�FXUUHQW�FRQVXPSWLRQ�VWDWHG
LQ�WKH�GDWD�VKHHW�E\�PRUH�WKDQ�����P$�

��������7LPH�GHOD\�EHIRUH�DYDLODELOLW\

$IWHU�SRZHU�21�WKH�RSHUDWLQJ�YROWDJH�DW�WKH�SRUWV�$6�L��DQG�$6�L��VKDOO�UHDFK������9�G�F���8PLQ�RI�$6�L�SRZHU
VXSSO\��ZLWKLQ���V��:LWKLQ�WKLV�WLPH�D�VODYH�VKDOO�EHFRPH�DEOH�WR�FRPPXQLFDWH�ZLWK�WKH�PDVWHU��7KLV�YDOXH
�����9�G�F��VKDOO�EH�UHDFKHG�XQGHU�D�FXUUHQW�HTXDO�WR�WKH�PD[LPXP�WRWDO�FXUUHQW�FRQVXPSWLRQ��DV�VWDWHG�LQ�WKH
GDWD�VKHHW�RI�WKH�VODYH��SOXV������P$�

��������,PSHGDQFHV

7KH�LQSXW�LPSHGDQFH�RI�D�VODYH��PHDVXUHG�EHWZHHQ�WKH�$6�L��DQG�WKH�$6�L��FRQQHFWLRQV�XQGHU�QRUPDO�RSHUDWLQJ
FRQGLWLRQV�ZLWK�WKH�VODYH�LQVWDOOHG�RQ�D�JURXQGHG�PHWDO�SODWH��VKDOO�EH�LQ�DFFRUGDQFH�ZLWK�WKH�HTXLYDOHQW�FLUFXLW
OLPLWV�JLYHQ�LQ�7DEOH�����'XULQJ�WHVWLQJ�DOO�PHWDO�SDUWV�VKDOO�EH�JURXQGHG�

7DEOH����²�/LPLWV�IRU�5��/�DQG�&�RI�WKH�HTXLYDOHQW�FLUFXLW�RI�D�VODYH

,QGXFWDQFH�OHYHO 5 / &

+LJK�LQGXFWDQFH !��NW !��P+ �����S)

/RZ�LQGXFWDQFH !��NW ��WR���P+ ����S)����/���P+��î����S)�P+

,Q�WKH�HTXLYDOHQW�FLUFXLW�5��/�DQG�&�DUH�FRQQHFWHG�LQ�SDUDOOHO�EHWZHHQ�$6�L��DQG�$6�L���7R�GHWHUPLQH�WKHLU
YDOXHV��WKH�YDOXHV�RI�WKH�LPSHGDQFH�|=|�VKDOO�EH�PHDVXUHG�

7KH�LPSHGDQFH�|=|�VKDOO�EH�PHDVXUHG�DW�WKH�IROORZLQJ�IUHTXHQFLHV�

²� ���N+]�

²� WKH�UHVRQDQW�IUHTXHQF\��LI�EHWZHHQ����N+]�DQG�����N+]��RU�����N+]�

²� ����N+]�

7KH�YDOXHV�RI�¢=¢�VKDOO�EH�FRQYHUWHG�LQWR�5��/�DQG�&�DV�GHVFULEHG�LQ�������

7KH�LPSHGDQFH��PHDVXUHG�EHWZHHQ�HLWKHU�$6�L��RU�$6�L��WR�*1'�ZKLOH�WKH�VODYH�LV�PRXQWHG�RQ�D�JURXQGHG
PHWDO�SODWH��VKDOO�QRW�EH�OHVV�WKDQ�����N ��'XULQJ�WHVWLQJ�DOO�PHWDO�SDUWV�VKDOO�EH�JURXQGHG�

)RU�KLJK�QRLVH�LPPXQLW\��LW�LV�UHFRPPHQGHG�WR�PLQLPL]H�WKH�GLIIHUHQFH�RI�ERWK�LPSHGDQFHV��$6�L��WR�*1'�DQG
$6�L��WR�*1'��ZLWKLQ�WKH�IUHTXHQF\�UDQJH�LQ�ZKLFK�QRLVH�LV�H[SHFWHG��,Q�WKH�IUHTXHQF\�UDQJH�RI����N+]�WR
����N+]�WKH�TXRWLHQW�¢=�¢/¢=�¢�RI�WKHVH�LPSHGDQFHV��=���=���VKDOO�PHHW�WKH�IROORZLQJ�FULWHULD�

������¢=�¢/¢=�¢�������

,I�WKH�VODYH�FDQ�EH�FRQQHFWHG�WR�H[WHUQDO�FRPSRQHQWV��H�J��VWDQGDUG�LQGXFWLYH�SUR[LPLW\�VZLWFKHV�FRQQHFWHG�WR�D
PRGXOH��DQG�LI�WKHVH�PD\�LQIOXHQFH�WKH�LPSHGDQFH�WR�*1'��OLPLWV�VKDOO�EH�VWDWHG�LQ�WKH�GDWD�VKHHW�RI�WKH�VODYH��,I
QR�OLPLWV�DUH�VWDWHG��WKH�FRQQHFWLRQ�RI�DQ�LPSHGDQFH�RI�����Q)����0 �WR�DQ\�RI�WKH�H[WHUQDO�SRUWV�RI�WKH�VODYH
PRGXOH��H[FHSW�$6�L���$6�L���DQG�*1'�VKDOO�EH�DOORZHG��7KLV�VKDOO�QRW�LQIOXHQFH�WKH�PHDVXUHG�LPSHGDQFH�WR
*1'��DV�VWDWHG�DERYH��LQ�VXFK�D�ZD\�WKDW�WKH�VWDWHG�OLPLWV�DUH�QRW�FRPSOLHG�ZLWK�
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��������,QGLFDWLQJ�PHDQV

$6�L�SURGXFWV�PD\�LQFRUSRUDWH�RQH�RU�PRUH�FRORXUHG�LQGLFDWRUV�

,I�FRORXUHG�LQGLFDWRUV�DUH�XVHG��WKH\�VKDOO�KDYH�PHDQLQJV�DV�GHILQHG�LQ�7DEOH����

7DEOH����²�&RORXUV�RI�LQGLFDWRU�OLJKWV
&RORXU�DQG�PRGH 0HDQLQJ

&RQWLQXRXV�*5((1 3RZHU�21
&RQWLQXRXV�<(//2: ,1387�287387�21
&RQWLQXRXV�5(' )DXOW
$Q\�RWKHU�FRQWLQXRXV�FRORXU�RU�DQ\�FRORXU�IODVKLQJ�PRGH 2WKHU�IXQFWLRQV��H�J��VKRUW�FLUFXLW

��������%HKDYLRXU�XQGHU�IDXOW�FRQGLWLRQV

,I�WKH�VODYH�KDV�RQH�RI�WKH�IROORZLQJ�LQWHUQDO�IDLOXUHV�WKH�FRPPXQLFDWLRQ�EHWZHHQ�WKH�PDVWHU�DQG�RWKHU�VODYHV
VKDOO�QRW�EH�DIIHFWHG�

²� 7KH�VODYH�PD\�EH�GLVFRQQHFWHG�IURP�WKH�$6�L�OLQH�E\��IRU�H[DPSOH��D�IXVH��7KLV�SURFHVV�VKDOO�QRW
EH�UHYHUVLEOH�DW�OHDVW�XQWLO�D�SRZHU�21�UHVHW�

²� ,I��GXH�WR�DQ�LQWHUQDO�IDXOW�RI�WKH�VODYH��WKH�VODYH�WULHV�WR�VHQG�GDWD�IRU�ORQJHU�WKDQ���PV��WKH�VODYH
VKDOO�EH�GLVFRQQHFWHG�IURP�WKH�EXV�OLQH�E\�D�VHOI�LQWHUUXSWLQJ�FDSDELOLW\��-DEEHU�LQKLELW���7KLV�SURFHVV
VKDOO�EH�UHVHW�E\�D�SRZHU�21�UHVHW�RQO\�

²� ,I�WKH�DSSOLFDWLRQ��DFWXDWRU�RU�VHQVRU��FRQQHFWHG�WR�D�UHPRWH�,�2�KDV�DQ�LQWHUQDO�IDLOXUH��WKLV�IDLOXUH
VKDOO�QRW�GLVWXUE�WKH�FRPPXQLFDWLRQ�EHWZHHQ�WKH�PDVWHU�DQG�RWKHU�VODYHV�LQ�WKH�QHWZRUN��VHH��������

²� ,I�WKH�VODYH�UHFHLYHV�PDVWHU�UHTXHVWV��ZKLFK�GR�QRW�SDVV�WKH�HUURU�GHWHFWLRQ�FLUFXLWU\�GXH�WR�D
GHWHFWHG�HUURU�LQ�WKH�WUDQVDFWLRQ��LW�VKDOO�QRW�VHQG�D�VODYH�UHVSRQVH�

127(��7KLV�EHKDYLRXU�LV�PDQGDWRU\�EHFDXVH�WKH�HUURU�PD\�KDYH�RFFXUUHG�LQ�WKH�DGGUHVV�VHFWLRQ�RI�WKH�PDVWHU�UHTXHVW�DQG�WKH
UHFHLYLQJ�VODYH�PD\�QRW�EH�WKH�RQH�EHLQJ�DGGUHVVHG��7KXV��PXOWLSOH�DQVZHUV�WR�RQH�PDVWHU�UHTXHVW�DUH�DYRLGHG�

²� ,I�WKH�VODYH�UHFHLYHV�D�PDVWHU�UHTXHVW�ZKLFK�GRHV�QRW�SDVV�WKH�HUURU�GHWHFWLRQ�FLUFXLWU\�GXH�WR�D
GHWHFWHG�SDULW\�ELW�HUURU��ELW�6��RI�WKH�VWDWXV�UHJLVWHU�VKDOO�EH�VHW�WR�+,*+�

²� ,I�WKH�VODYH�UHFHLYHV�D�PDVWHU�UHTXHVW�ZKLFK�GRHV�QRW�SDVV�WKH�HUURU�GHWHFWLRQ�FLUFXLWU\�GXH�WR�D
GHWHFWHG�HQG�ELW�HUURU��ELW�6��RI�WKH�VWDWXV�UHJLVWHU�VKDOO�EH�VHW�WR�+,*+�

²� ,I��GXULQJ�WKH�UHVHW�SURFHGXUH��VWDWH�,1,7��WKH�VODYH�UHDGV�LWV�DGGUHVV�IURP�QRQ�YRODWLOH�PHPRU\
DQG�GHWHFWV�D�UHDG�HUURU��LW�VKDOO�ORDG�WKH�]HUR�DGGUHVV�LQWR�LWV�DGGUHVV�UHJLVWHU�DQG�VKDOO�VHW�ELW�6��RI�WKH
VWDWXV�UHJLVWHU�WR�+,*+�

127(��'XULQJ�WKH�SURFHVV�RI�ZULWLQJ�LWV�DGGUHVV�LQWR�WKH�QRQ�YRODWLOH�PHPRU\�D�VXSSO\�YROWDJH�EUHDNGRZQ�FDQ�RFFXU��,Q�WKLV�FDVH
WKH�VWRUHG�DGGUHVV�PD\�EH�LQYDOLG��7KH�PDVWHU�PD\�EH�DEOH�WR�UHFRYHU�IURP�WKLV�FRQGLWLRQ�E\�UHSHDWLQJ�WKH�DGGUHVVBDVVLJQPHQW
UHTXHVW�

²� ,I��GXULQJ�WKH�UHVHW�SURFHGXUH��VWDWH�,1,7��WKH�VODYH�UHDGV�LWV�,�2�FRQILJXUDWLRQ�DQG�,'�FRGH�IURP
WKH�QRQ�YRODWLOH�PHPRU\�DQG�GHWHFWV�D�UHDG�HUURU��LW�VKDOO�ORDG���î�)�LQWR�ERWK�DSSURSULDWH�UHJLVWHUV�DQG
VKDOO�VHW�ELW�6��RI�WKH�VWDWXV�UHJLVWHU�WR�+,*+�

��������6ODYHV�ZLWK�DX[LOLDU\�SRZHU�VXSSO\

,I�DQ�$6�L�VODYH�LV�SRZHUHG�ZLWK�DX[LOLDU\�SRZHU��WKH�DX[LOLDU\�YROWDJH�VKDOO�HLWKHU�KDYH�FODVV�,,,�SURWHFWLRQ�RU
KDYH�SURWHFWLYH�LVRODWLRQ�IURP�$6�L�OLQH�LQ�DFFRUGDQFH�ZLWK�(1����������7KH�UDWLQJ�RI�WKH�DX[LOLDU\�SRZHU
VXSSO\�VKDOO�EH�VWDWHG�E\�WKH�PDQXIDFWXUHU�

,I�DQ�0���FRQQHFWRU�DFFRUGLQJ�WR�DQQH[�'�RI�(1�����������LV�XVHG�IRU�WKH�LQWHUFRQQHFWLRQ�RI�WKH�DX[LOLDU\
SRZHU�VXSSO\�LQ�WKH�VODYH��WKH�FRQQHFWRU�VKDOO�EH�RI�PDOH�W\SH�ZLWK�WKH�SLQ�FRQILJXUDWLRQ�DFFRUGLQJ�WR�7DEOH���
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����$6�L�PDVWHU

������2YHUYLHZ

7KH�$6�L�PDVWHU�SURYLGHV�DOO�PHDQV�WR�H[FKDQJH�GDWD�EHWZHHQ�D�FRQWUROOHU�DQG�WKH�VODYHV�LQ�DQ�$6�L�V\VWHP
�VHH�)LJXUH����

$�PDVWHU�VKDOO�SROO�DOO�VODYHV�LQ�D�F\FOLFDO�RUGHU��7KH�PDVWHU�ZRUNV�WUDQVSDUHQWO\�DQG�GRHV�QRW�LQWHUSUHW�WKH�VODYH
GDWD�LQ�DQ\�ZD\��,Q�DGGLWLRQ�WR�WKH�F\FOLF�H[FKDQJH�RI�GDWD�ZLWK�FRQQHFWHG�VODYHV�LW�RUJDQL]HV�DQG�PRQLWRUV�WKH
QHWZRUN�DQG�VXSSRUWV�WKH�FRQWUROOHU�ZLWK�GLDJQRVWLF�GDWD�

7KH�VWUXFWXUH�RI�WKH�PDVWHU�LV�VKRZQ�LQ�)LJXUH���

)LJXUH���²�0RGHO�RI�WKH�PDVWHU

7KH�FRQWUROOHU�LQWHUIDFH�DFWV�DV�WKH�ORJLFDO�LQWHUIDFH�EHWZHHQ�WKH�PDVWHU�DQG�WKH�FRQWUROOHU�

7KH�FRQWUROOHU�XVHV�WKH�IXQFWLRQV�SURYLGHG�E\�WKH�FRQWUROOHU�LQWHUIDFH�WR�FRPPXQLFDWH�ZLWK�WKH�$6�L�V\VWHP��,W�LV
UHVSRQVLEOH�IRU�LQLWLDOL]DWLRQ�RI�WKH�PDVWHU�DQG�WKH�$6�L�V\VWHP��F\FOLF�GDWD�H[FKDQJH��DF\FOLF�FRPPDQGV�DQG
H[HFXWLRQ�FRQWURO�IXQFWLRQV�

127(��7KH�FRQWUROOHU�DQG�WKH�FRQWUROOHU�LQWHUIDFH�DUH�QRW�ZLWKLQ�WKH�VFRSH�RI�WKLV�VWDQGDUG�

7KH�WUDQVPLVVLRQ�FRQWURO�IXQFWLRQ�LV�UHVSRQVLEOH�IRU�WKH�SK\VLFDO�WUDQVPLVVLRQ�RI�GDWD�DQG�DXWRPDWLF
UHWUDQVPLVVLRQ�RI�PDVWHU�UHTXHVWV�LQ�FDVH�RI�IDLOXUH��7KH�$6�L�PDVWHU�VKDOO�VHQG�DQG�UHFHLYH��L�H��UHTXHVW�DQG
UHVSRQVH��DV�GHILQHG�LQ�������

������0DVWHU�VSHFLILF�UHTXLUHPHQWV�IRU�WUDQVPLVVLRQ

7KH�IROORZLQJ�GHILQLWLRQV�FRQWDLQ�WKH�PDVWHU�VSHFLILF�UHTXLUHPHQWV�IRU�WKH�WUDQVPLVVLRQ�V\VWHP�ZKLFK�DUH�QRW
SDUW�RI�WKH�GHILQLWLRQ�RI�WKH�WUDQVPLVVLRQ�V\VWHP�LWVHOI�

������/LQH�LQWHUIDFH

$Q�$6�L�PDVWHU�VKDOO�FRQIRUP�WR�WKH�VSHFLILFDWLRQV�RI�WKH�WUDQVPLVVLRQ�JLYHQ�LQ�����DV�ORQJ�DV�WKHUH�DUH�QR
PDVWHU�VSHFLILF�GHILQLWLRQV�GHVFULEHG�LQ�WKH�IROORZLQJ�
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������*HQHUDO�UHTXLUHPHQWV

��������9ROWDJHV�LQWHUUXSWLRQV

7KH�PDVWHU�VKDOO�FRQWLQXH�WR�RSHUDWH�DV�VSHFLILHG�LQ�WKLV�VWDQGDUG�GXULQJ�VXSSO\�YROWDJH�LQWHUUXSWLRQV�VKRUWHU
WKDQ�RU�HTXDO�WR���PV�

��������&XUUHQW�VOHZ�UDWH

,Q�QRUPDO�RSHUDWLQJ�FRQGLWLRQV��WKH�FXUUHQW�VOHZ�UDWH�RI�WKH�PDVWHU�VKDOO�QRW�JHQHUDWH�D�QRLVH�RQ�WKH�$6�L�OLQH
!���P9�SHDN�WR�SHDN�LQ�D�IUHTXHQF\�UDQJH�RI����N+]�WR�����N+]�

��������7LPH�GHOD\�EHIRUH�DYDLODELOLW\

$IWHU�SRZHU�21�WKH�RSHUDWLQJ�YROWDJH�DW�WKH�FRQQHFWLRQV�$6�L��DQG�$6�L��VKDOO�UHDFK������9�G�F���8PLQ�RI�$6�L
SRZHU�VXSSO\���DQG�WKH�$6�L�PDVWHU�VKDOO�IXQFWLRQ�ZLWKLQ�OHVV�WKDQ���V��7KLV�YDOXH�VKDOO�EH�UHDFKHG�IRU�DQ\
FXUUHQW�ORZHU�WKDQ�WKH�WRWDO�RI�WKH�PD[LPXP�FRQVXPSWLRQ��VWDWHG�LQ�WKH�GDWD�VKHHW��SOXV������P$�

��������,PSHGDQFHV

7KH�LPSHGDQFH�=
�
�EHWZHHQ�WKH�$6�L��DQG�$6�L�WHUPLQDOV�DV�VKRZQ�LQ�)LJXUH���VKDOO�EH�LQ�DFFRUGDQFH�ZLWK�WKH

OLPLWV�RI�WKH�HTXLYDOHQW�FLUFXLW�JLYHQ�LQ�7DEOH����

)LJXUH���²�,PSHGDQFHV

7KH�LPSHGDQFH�WR�*1'��PHDVXUHG�EHWZHHQ�HLWKHU�$6�L���=
�
��RU�$6�L���=

�
��WR�*1'�RU�WR�WKH�FRQWUROOLQJ�GHYLFH¶V

SRZHU�VXSSO\��ZKLOH�WKH�PDVWHU��DQG�FRQWUROOLQJ�GHYLFH��LV�PRXQWHG�RQ�D�JURXQGHG�PHWDO�SODWH��VKDOO�QRW�EH�OHVV
WKDQ�����NW��'XULQJ�WHVWLQJ��DOO�PHWDO�SDUWV�RI�WKH�PDVWHU�DQG�WKH�FRQWUROOHU�GHYLFH�VKDOO�EH�JURXQGHG��7KH
HTXLYDOHQW�FLUFXLW�FRQVLVWV�RI�5��/�DQG�&�FRQQHFWHG�LQ�SDUDOOHO�EHWZHHQ�WKH�PHDVXULQJ�SRLQWV�

7DEOH����²�/LPLWV�IRU�5��/�DQG�&�RI�WKH�HTXLYDOHQW�FLUFXLW�RI�D�PDVWHU

5 / &

!��NW !��P+ �����S)

7R�GHWHUPLQH�WKH�YDOXHV�RI�5��/�DQG�&��WKH�YDOXHV�RI�WKH�LPSHGDQFH�¢=¢�VKDOO�EH�PHDVXUHG�
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7KH�LPSHGDQFH�¢=¢�VKDOO�EH�PHDVXUHG�DW�WKH�IROORZLQJ�IUHTXHQFLHV�

²� ���N+]�

²� WKH�UHVRQDQW�IUHTXHQF\��LI�EHWZHHQ����N+]�DQG�����N+]��

²� ����N+]�

7KH�YDOXHV�RI�¢=¢�VKDOO�EH�FRQYHUWHG�LQWR�5��/�DQG�&�DV�GHVFULEHG�LQ�������

,Q�WKH�IUHTXHQF\�UDQJH�RI����N+]�WR�����N+]�WKH�TXRWLHQW¢=�¢/¢=�¢�RI�WKHVH�LPSHGDQFHV��=���=���VKDOO�PHHW�WKH
IROORZLQJ�FULWHULD�

������¢=�¢/¢=�¢�������

127(��)RU�KLJK�QRLVH�LPPXQLW\��LW�LV�UHFRPPHQGHG�WR�PLQLPL]H�WKH�GLIIHUHQFH�RI�ERWK�LPSHGDQFHV��$6�L��WR�*1'�DQG�$6�L��WR�*1'�
ZLWKLQ�WKH�IUHTXHQF\�UDQJH�LQ�ZKLFK�QRLVH�LV�H[SHFWHG��,Q�RUGHU�WR�LPSURYH�WKH�QRLVH�LPPXQLW\�RI�WKH�V\VWHP��WKH�GLIIHUHQWLDO�LPSHGDQFH
VKRXOG�EH�DV�ORZ�DV�SRVVLEOH�

7KH�VLJQDO�$6�L�SRZHU�21��$32��VKDOO�EH�VHW�DV�ORQJ�DV�WKH�G�F��YROWDJH�RI�WKH�$6�L�OLQH�LV�QRW�EHORZ�WKH
WKUHVKROG�RI������9�����9��,W�VKDOO�EH�UHVHW�LI�WKH�YROWDJH�LV�EHORZ�WKLV�WKUHVKROG�IRU�PRUH�WKDQ�WIDLO�����PV�

��������7UDQVPLWWHU�UHTXLUHPHQWV

7KH�WUDQVPLWWHU�RI�WKH�PDVWHU�VKDOO�FRQIRUP�WR�WKH�VSHFLILFDWLRQ�LQ�D�G�F��YROWDJH�UDQJH�EHWZHHQ������9
DQG������9�RQ�WKH�$6�L�OLQH�

127(����7KLV�YROWDJH�UDQJH�JXDUDQWHHV�WKDW�D�VODYH�ZLOO�UHFHLYH�D�UHVHWBVODYH�UHTXHVW�LQ�FDVHV�ZKHUH�YROWDJH�LV�ORZ�RQ�WKH�$6�L�OLQH�

7KH�PD[LPXP�GHYLDWLRQ�IURP�WKH�QRPLQDO�ELW�WLPH�VKDOO�EH�OHVV�WKDQ�RU�HTXDO�WR�������

127(����7KLV�PRUH�VHYHUH�UHTXLUHPHQW�DSSOLHV�RQO\�WR�WKH�PDVWHU�WUDQVPLWWHU�EHFDXVH�LWV�VLJQDO�PHVVDJH�OHQJWK�LV�ORQJHU�

��������5HFHLYHU�UHTXLUHPHQWV

7KH�PDVWHU�VKDOO�EH�DEOH�WR�UHFHLYH�DQG�GHFRGH�D�VODYH�UHVSRQVH�DV�GHVFULEHG�EHORZ�

7KH�PD[LPXP�SXOVH�DPSOLWXGH�9PD[�RI�D�PDVWHU�UHTXHVW�RU�VODYH�UHVSRQVH�VKDOO�EH�EHWZHHQ�����9�DQG���9��7KH
UDWLR�RI�9PD[�EHWZHHQ�WZR�VODYH�UHVSRQVHV�DW�GLIIHUHQW�ORFDWLRQV�RQ�WKH�QHWZRUN�VKDOO�EH�ZLWKLQ�WKH�UDQJH������
WR�������

7KH�DPSOLWXGH�RI�D�YDOLG�SXOVH�ZLWKLQ�D�PDVWHU�UHTXHVW�RU�VODYH�UHVSRQVH�VKDOO�EH�EHWZHHQ������WR�������RI�WKH
PD[LPXP�DPSOLWXGH�9PD[�

9DOLG�SXOVHV�VKDOO�VWDUW�ZLWKLQ�D�WLPH�ZLQGRZ�IURP��Q�î���V� V���
V���

�
� �LQ�UHODWLRQ�WR�WKH�LQLWLDO�SXOVH�9LQLW�

3XOVHV��QRLVH��ULQJLQJ��RI�XS�WR������RI�9PD[�VKDOO�QRW�GLVWXUE�WKH�PDVWHU�UHTXHVW�RU�VODYH�UHVSRQVH�UHFHSWLRQ�

��������3RZHU�IDLOXUH

'XULQJ�WKH�WUDQVPLVVLRQ�RI�WKH�PDVWHU�UHTXHVW�DQG�GXULQJ�WKH�UHFHSWLRQ�RI�WKH�VODYH�UHVSRQVH��VHH�)LJXUH������WKH
WUDQVPLVVLRQ�FRQWURO�VKDOO�VHQVH�WKH�IODJ�$6�L�SRZHU�21��$32���,I�$32�FKDQJHV�WR�)$/6(�GXULQJ�WKLV�WLPH�WKH
UHVXOW�SDUDPHWHU�RI�WKH�VODYH�UHVSRQVH��76� �$3)���VKDOO�EH�VHW�WR�758(��,I�D�YDOLG�PDVWHU�UHTXHVW�RU�VODYH
UHVSRQVH�LV�UHFHLYHG�DQG�$3)�LV�758(��WKH�VODYH�UHVSRQVH�VKDOO�EH�WUHDWHG�DV�LQYDOLG�

7KH�WUDQVPLVVLRQ�FRQWURO�VKDOO�DFFHSW�DQG�SURFHVV�UHTXHVWV�IURP�WKH�H[HFXWLRQ�FRQWURO�LQ�WKH�FDVH�RI
$3)� �758(�
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VWDWH�LUUHOHYDQW

)LJXUH����²�$6�L�3RZHU�IDLOXUH

����(OHFWURPHFKDQLFDO�UHTXLUHPHQWV

������$6�L�OLQH

7KH�$6�L�WUDQVPLVVLRQ�PHGLXP��VHH�)LJXUH�����PD\�EH�DQ\�FDEOH��SUHIHUDEO\�QRQ�VKLHOGHG��DQG�VKDOO�KDYH�WKH
IROORZLQJ�FKDUDFWHULVWLFV�

DW�D�IUHTXHQF\�RI�����N+]� 5���<����PW�P
&���<����S)�P
=�����W�WR�����W
*��������6�P

7KH�UHFRPPHQGHG�FURVV�VHFWLRQ�LV���î�����PP��

)RU�VKRUW�WUXQN�OLQHV�ZLWKRXW�IXUWKHU�EUDQFKLQJ�FDEOHV�ZLWK�RWKHU�VSHFLILFDWLRQV�DUH�WROHUDEOH��LI�WKH�G�F��YROWDJH
GURS�RQ�WKHVH�OLQHV�GRHV�QRW�DIIHFW�WKH�IXQFWLRQ�RI�WKH�FRQQHFWHG�GHYLFHV�

)LJXUH����²�0RGHO�RI�WKH�$6�L�WUDQVPLVVLRQ�PHGLXP

127(��$Q\�FDEOH�WKDW�PHHWV�WKH�DERYH�PHQWLRQHG�GDWD�PD\�EH�XVHG�DV�WKH�$6�L�OLQH��1HYHUWKHOHVV��VHYHUDO�UHTXLUHPHQWV�DQG�WROHUDQFHV�RI
WKLV�VWDQGDUG�DUH�LQWHQGHG�WR�PHHW�D�WRWDO�YROWDJH�GURS��G�F���DORQJ�WKH�$6�L�WUDQVPLVVLRQ�PHGLXP�RI�QR�PRUH�WKDQ���9��,W�LV�UHFRPPHQGHG
WKDW�D�FURVV�VHFWLRQDO�DUHD�EH�FKRVHQ�VR�WKDW�QR�KLJKHU�YROWDJH�GURS�ZLOO�RFFXU�

������$6�L�VWDQGDUG�FDEOH

7KLV�FDEOH�LV�GHVLJQHG�IRU�LQVWDOODWLRQ�XVLQJ�LQVXODWLRQ�SLHUFLQJ�WHFKQRORJ\�LQ�DFFRUGDQFH�ZLWK�(1�����������

7KH�GLPHQVLRQV�DQG�WROHUDQFHV�RI�WKH�$6�L�VWDQGDUG�FDEOH�VKDOO�FRQIRUP�WR�)LJXUH����
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)LJXUH����²�$6�L�VWDQGDUG�FDEOH

7KH�$6�L�VWDQGDUG�FDEOH�VKDOO�PHHW�WKH�IROORZLQJ�UHTXLUHPHQWV�

FRQGXFWRU�FURVV�VHFWLRQ� ��î�����PP�

FRQGXFWRU�VWUXFWXUH� H[WUD�ILQHO\�VWUDQGHG��FRQGXFWRUV�ORFDWHG�LQ�SDUDOOHO
WKH���DQG���FRQGXFWRUV�VKDOO�EH�FOHDUO\�PDUNHG��,I�FRORXUV�DUH�XVHG�
WKH\�VKDOO�LQGLFDWH�

-�EURZQ� ��

PDUNLQJ�

-�EOXH� �±
FRORXU�RI�FDEOH�VKHDWK� \HOORZ
UDWHG�YROWDJH� ����9
LQVXODWLRQ�WHVW�YROWDJH� ����N9

������&RQQHFWLRQV�RI�WKH�$6�L�OLQH

$Q\�FRQQHFWLRQ�WR�WKH�$6�L�OLQH�VKDOO�PHHW�WKH�IROORZLQJ�UHTXLUHPHQWV�ZKHWKHU�D�FRQYHQWLRQDO�WHFKQRORJ\�RU�DQ
LQVXODWLRQ�SLHUFLQJ�WHFKQRORJ\�LV�XVHG�

FRQQHFWLRQ�F\FOHV� PLQLPXP�ILYH�WLPHV��LI�FRQQHFWLRQV�DUH�GHWDFKDEOH�
FRQWDFW�UHVLVWDQFH� PD[LPXP���PW
PLQLPXP�DOORZDEOH�FXUUHQW� ����,QRP��PLQLPXP���$�IRU�D�JHQHUDO�$6�L�OLQH��SHU�FRQQHFWLRQ
FRQWDFW�YROWDJH�UDQJH� ���9�WR����9�G�F�
VKRFN�DQG�YLEUDWLRQ� DFFRUGLQJ�WR�(1����������
VWUDLQ�UHOLHI� DFFRUGLQJ�WR�DQQH[�(�RI�(1����������

,I�D�FODPS�RU�D�VFUHZ�WHUPLQDO�FRQQHFWRU�LV�XVHG�IRU�FRQQHFWLRQV��LWV�FDSDELOLW\�VKDOO�EH�DW�OHDVW�D���î�����PPð
FDEOH�
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������&RQQHFWLRQV�IRU�H[WHUQDO�,�2�SRUWV�RQ�$6�L�PRGXOHV

,I�SOXJ�FRQQHFWRUV�DUH�XVHG��WKH�W\SH�VSHFLILHG�LQ�'���RI�(1������������LV�UHFRPPHQGHG�

������&RQFHSW�RI�SURILOHV�DQG�HOHFWURPHFKDQLFDO�LQWHUIDFH

:LWKLQ�WKLV�VWDQGDUG�QR�IXUWKHU�UHVWULFWLRQV�IRU�WKH�PHWKRG�RI�LQWHUIDFLQJ�WKH�$6�L�OLQH�ZLWK�GLIIHUHQW�FRPSRQHQWV
DUH�GHILQHG�LQ�DGGLWLRQ�WR�WKH�LQWHUIDFH�VSHFLILHG�LQ�����

3URILOH�VSHFLILFDWLRQV�IRU�VODYHV�DQG�PDVWHUV�DUH�JLYHQ�LQ�WKH�DQQH[HV�$�DQG�%�

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

������*HQHUDO

7KH�RSHUDWLQJ�FKDUDFWHULVWLFV�RI�WKH�$6�L�V\VWHP�VKDOO�EH�PDLQWDLQHG�DW�WKH�UHOHYDQW�OHYHOV�RI�HOHFWURPDJQHWLF
FRPSDWLELOLW\��(0&��

7KH�LPPXQLW\�DQG�HPLVVLRQ�WHVWV�VSHFLILHG�LQ�������DQG�������DUH�W\SH�WHVWV�DQG�VKDOO�EH�FDUULHG�RXW�XQGHU
UHSUHVHQWDWLYH�FRQGLWLRQV��ERWK�RSHUDWLRQDO�DQG�HQYLURQPHQWDO��XVLQJ�WKH�PDQXIDFWXUHU
V�UHFRPPHQGHG�ZLULQJ
SUDFWLFHV�DQG�LQFOXGLQJ�DOO�HTXLSPHQW�QHFHVVDU\�IRU�FRPPXQLFDWLRQ�DQG�GDWD�WUDQVIHU�RQ�WKH�$6�L�OLQH�

7KLV�UHTXLUHPHQW�FDQ�EH�PHW�E\�WKH�XVH�RI�RQH�PDVWHU��RQH�VODYH�DQG�RQH�SRZHU�VXSSO\�

$�����P�OHQJWK�RI�FDEOH�VKDOO�EH�XVHG�IRU�WKH�$6�L�OLQH�XQOHVV�RWKHUZLVH�VWDWHG�LQ�WKH�WHVW�LQVWUXFWLRQV�

������,PPXQLW\

��������3HUIRUPDQFH�FULWHULD

7KH�WHVW�UHVXOWV�DUH�VSHFLILHG�XVLQJ�WKH�IROORZLQJ�SHUIRUPDQFH�FULWHULD�

$��QRUPDO�SHUIRUPDQFH�ZLWKLQ�WKH�VSHFLILFDWLRQ�OLPLWV�DQG�VWDWLVWLFDO�PD[LPXP�RI�RQH�GLVWXUEHG�PDVWHU�UHTXHVW
RU�VODYH�UHVSRQVH�SHU����WUDQVDFWLRQV�

%��GXULQJ�WKH�WHVWV�D�WHPSRUDU\�ORVV�RI�WKH�GDWD�FRPPXQLFDWLRQ�PD\�RFFXU��WKHUHDIWHU��WKH�GHYLFH�VKDOO�FRQWLQXH
WR�RSHUDWH�DV�LQWHQGHG��1R�FKDQJH�RI�DFWXDO�RSHUDWLQJ�VWDWH�RU�VWRUHG�GDWD�VKDOO�RFFXU�

7KH�$6�L�GHYLFH�WR�EH�WHVWHG�VKDOO�KDYH�DOO�WKH�HVVHQWLDO�GHVLJQ�GHWDLOV�RI�WKH�W\SH�ZKLFK�LW�UHSUHVHQWV�DQG�VKDOO�EH
LQ�D�FOHDQ�DQG�QHZ�FRQGLWLRQ�

0DLQWHQDQFH�RU�UHSODFHPHQW�RI�SDUWV�GXULQJ�RU�DIWHU�D�WHVWLQJ�F\FOH�LV�QRW�SHUPLWWHG�

��������(OHFWURVWDWLF�GLVFKDUJH��(6'��LPPXQLW\

7KH�WHVW�VKDOO�EH�SHUIRUPHG�LQ�DFFRUGDQFH�ZLWK�(1�����������

���SRVLWLYH�DQG����QHJDWLYH�SXOVHV�VKDOO�EH�DSSOLHG�WR�HDFK�VHOHFWHG�SRLQW�

7KH�WHVW�YROWDJH�VKDOO�EH�DSSOLHG�E\�WKH�FRQWDFW�GLVFKDUJH�PHWKRG�WR�$6�L�GHYLFHV�ZLWK�PHWDOOLF�HQFORVXUHV�DW�D
PLQLPXP�WHVW�YROWDJH�RI���N9�

7KH�WHVW�YROWDJH�VKDOO�EH�DSSOLHG�E\�WKH�DLU�JDS�GLVFKDUJH�PHWKRG�WR�$6�L�GHYLFHV�ZLWK�QRQ�PHWDOOLF�HQFORVXUHV
DW�D�PLQLPXP�WHVW�YROWDJH�RI���N9�

3HUIRUPDQFH�FULWHULRQ�$�VKDOO�DSSO\�
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��������5DGLDWHG�UDGLR�IUHTXHQF\�HOHFWURPDJQHWLF�ILHOG�LPPXQLW\

7KH�WHVW�VKDOO�EH�SHUIRUPHG�LQ�DFFRUGDQFH�ZLWK�(1�����������

7KH�PLQLPXP�WHVW�ILHOG�VWUHQJWK�VKDOO�EH����9�P�

7KH�IUHTXHQF\�EDQG�VKDOO�EH����0+]�WR�������0+]��DPSOLWXGH�PRGXODWHG�

3HUIRUPDQFH�FULWHULRQ�$�VKDOO�DSSO\�

��������&RQGXFWHG�UDGLR�IUHTXHQF\�GLVWXUEDQFH�LPPXQLW\

7KLV�WHVW�LV�QRW�DSSOLFDEOH��VLQFH�WKH�VLJQDO�LV�FDUULHG�RQ�WKH�SRZHU�ZLUHV�

127(��7KH�RSHUDWLQJ�HQYLURQPHQW�RI�WKHVH�GHYLFHV�XVLQJ�$6�L�SRZHU�VXSSO\�ZLWK�D�GHFRXSOLQJ�QHWZRUN�LV�FRQVLGHUHG�WR�EH�ZHOO�SURWHFWHG
DJDLQVW�FRQGXFWHG�UDGLR�IUHTXHQF\�GLVWXUEDQFHV�

��������(OHFWULFDO�IDVW�WUDQVLHQW�LPPXQLW\

7KH�WHVW�VKDOO�EH�SHUIRUPHG�LQ�DFFRUGDQFH�ZLWK�(1������������DV�IROORZV�

7KH�PLQLPXP�WHVW�YROWDJH�VKDOO�EH���N9�DQG�VKDOO�EH�DSSOLHG�E\�WKH�FDSDFLWLYH�FRXSOLQJ�FODPS��3HUIRUPDQFH
FULWHULRQ�%�VKDOO�DSSO\�

7KH�PLQLPXP�WHVW�YROWDJH�VKDOO�EH���N9�DQG�VKDOO�EH�DSSOLHG�E\�WKH�FDSDFLWLYH�FRXSOLQJ�FODPS��3HUIRUPDQFH
FULWHULRQ�$�VKDOO�DSSO\�

��������6XUJH�LPPXQLW\

$6�L�ILHOG�GHYLFHV�VKDOO�QRW�EH�WHVWHG�IRU�VXUJH�LPPXQLW\�

7KH�$6�L�SRZHU�VXSSO\�VKDOO�EH�LQVWDOOHG�LQ�VXFK�D�ZD\�WKDW�LW�LV�QRW�VXEMHFW�WR�OLQH�VXUJHV�RQ�WKH�RXWSXW�VLGH�

127(��7KH�RSHUDWLQJ�HQYLURQPHQW�RI�WKHVH�GHYLFHV�LV�FRQVLGHUHG�WR�EH�ZHOO�SURWHFWHG�DJDLQVW�VXUJH�YROWDJHV�FDXVHG�E\�OLJKWQLQJ�VWULNHV�

,Q�DGGLWLRQ��GXH�WR�WKH�LPSHGDQFH�OLPLWDWLRQV��LW�LV�LPSRVVLEOH�WR�SURWHFW�$6�L�ILHOG�GHYLFHV�EHWZHHQ�$6�L��DQG�$6�L��ZLWK�VXLWDEOH�VXUJH
VXSUHVVRU�FRPSRQHQWV�EHFDXVH�RI�WKHLU�UHODWLYHO\�KLJK�FDSDFLWDQFH�

��������,PPXQLW\�WR�YROWDJH�GLSV

6HH�����DQG���������

������(PLVVLRQ

��������&RQGLWLRQV�GXULQJ�PHDVXUHPHQW

7KH�PHDVXUHPHQW�VKDOO�EH�PDGH�LQ�WKH�RSHUDWLQJ�PRGH��LQFOXGLQJ�JURXQGLQJ�FRQGLWLRQV��ZKLFK�SURGXFHV��LQ�WKH
UHOHYDQW�IUHTXHQF\�EDQG��WKH�KLJKHVW�HPLVVLRQ�FRQVLVWHQW�ZLWK�QRUPDO�DSSOLFDWLRQV�

(DFK�PHDVXUHPHQW�VKDOO�EH�SHUIRUPHG�LQ�GHILQHG�DQG�UHSURGXFLEOH�FRQGLWLRQV�

'HVFULSWLRQV�RI�WKH�WHVWV��WHVW�PHWKRGV�DQG�VHW�XSV�DUH�JLYHQ�LQ�WKH�VWDQGDUGV�OLVWHG�LQ�7DEOH�����$GGLWLRQDO
LQIRUPDWLRQ�QHHGHG�IRU�WKH�SUDFWLFDO�DSSOLFDWLRQ�RI�WKH�WHVWV�LV�JLYHQ�LQ�WKLV�VWDQGDUG�
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��������(PLVVLRQ�OLPLWV

7KH�HPLVVLRQ�RI�WKH�$6�L�GHYLFH�VKDOO�EH�ZLWKLQ�WKH�OLPLWV�VSHFLILHG�LQ�7DEOH����

7DEOH����²�(PLVVLRQ�OLPLWV�IRU�$6�L�GHYLFHV
3RUW )UHTXHQF\�UDQJH /LPLWV 6WDQGDUG

(QFORVXUH ���WR�����0+] ���G%��9�P��TXDVL�SHDN� (1������
PHDVXUHG�DW����P�GLVWDQFH
���G%��9�P��TXDVL�SHDN�

����WR�������0+] PHDVXUHG�DW����P�GLVWDQFH
D�F��SRZHU �����WR������0+] ���G%���9��TXDVL�SHDN (1������

���G%���9��DYHUDJH
���G%���9��TXDVL�SHDN

�����WR����0+] ���G%���9��DYHUDJH

7KHVH�OLPLWV�DUH�JLYHQ�IRU�$6�L�GHYLFHV�H[FOXVLYHO\�XVHG�LQ�DQ�LQGXVWULDO�HQYLURQPHQW��:KHQ�WKH\�PD\�EH�XVHG
LQ�D�GRPHVWLF�HQYLURQPHQW��WKH�IROORZLQJ�ZDUQLQJ�VKDOO�EH�LQFOXGHG�LQ�WKH�LQVWUXFWLRQV�IRU�XVH�

:DUQLQJ

7KLV�LV�D�FODVV�$�SURGXFW��,Q�D�GRPHVWLF�HQYLURQPHQW�WKLV�SURGXFW�PD\�FDXVH�UDGLR�LQWHUIHUHQFH�LQ�ZKLFK�FDVH
WKH�XVHU�PD\�EH�UHTXLUHG�WR�WDNH�DGHTXDWH�PHDVXUHV�

��7HVWV

����.LQG�RI�WHVWV

������*HQHUDO

6XEFODXVH�����RI�(1���������DSSOLHV�

7KLV�VXEFODXVH�VSHFLILHV�WHVW�UHTXLUHPHQWV�IRU�ORJLFDO��HOHFWULFDO�DQG�PHFKDQLFDO�VSHFLILFDWLRQV��7KHVH�WHVW
UHTXLUHPHQWV�VSHFLI\�WKRVH�UHTXLUHPHQWV�ZKLFK�DUH�QRW�LPSOLFLWO\�GHILQHG�LQ�WKH�SUHYLRXV�VXEFODXVHV�
H�J��GLVWDQFH�EHWZHHQ�$6�L�PDVWHU�DQG�$6�L�VODYH�GXULQJ�D�VSHFLILF�WHVW�

7HVWV�DUH�GLYLGHG�LQWR�WKUHH�SDUWV�

²� ORJLFDO�WHVWLQJ��H�J��EHKDYLRXU�RI�WKH�VODYH�DIWHU�UHFHLYLQJ�D�PHVVDJH��VHH�)LJXUH����

²� HOHFWULFDO�WHVWLQJ��H�J��WHVWLQJ�WKH�VLJQDOV�DQG�WLPH�FRQVWUDLQWV��

²� PHFKDQLFDO�WHVWLQJ��H�J��$6�L�VWDQGDUG�FDEOH��

,I�$6�L�VSHFLILFDWLRQV�DUH�LPSOHPHQWHG�DV�DQ�LQWHJUDO�SDUW�RI�D�SURGXFW��H�J��D�VSHFLILF�DFWXDWRU��WKH�ORJLFDO�WHVW�LV
KLJKO\�GHSHQGHQW�RQ�WKH�EHKDYLRXU�RI�WKH�SURGXFW��7R�YHULI\�WKH�FRQIRUPLW\�RI�WKH�$6�L�SDUW�WR�WKLV�VWDQGDUG��WKH
VSHFLILF�HQYLURQPHQW�LQ�ZKLFK�$6�L�KDV�EHHQ�LQWHJUDWHG�VKDOO�EH�WDNHQ�LQWR�DFFRXQW�

&RQIRUPLW\�RI�DQ�$6�L�GHYLFH�WR�WKLV�VWDQGDUG�GRHV�QRW�QHFHVVDULO\�PHDQ�FRQIRUPLW\�WR�D�VSHFLILF�VWDQGDUG�RI�WKH
ZKROH�SURGXFW�LQ�ZKLFK�$6�L�LV�LQWHJUDWHG��$�WHVW�RI�WKH�$6�L�IXQFWLRQV�LQ�VSHFLILF�DSSOLFDWLRQV�LV�RXWVLGH�WKH
VFRSH�RI�WKLV�VWDQGDUG�

,I�D�PDQXIDFWXUHU�FODLPV�FRQIRUPLW\�RI�DQ�$6�L�VODYH�WR�WKLV�VWDQGDUG��LW�VKDOO�EH�PDUNHG�WKDW�WKH�FRQIRUPLW\
FRPSULVHV�WKH�FRQIRUPLW\�RI�WKH�$6�L�VSHFLILF�SDUWV�RQO\��7KH�FRQIRUPLW\�RI��H�J��D�VHQVRU��LV�LQGHSHQGHQW�RI�WKH
$6�L�FRQIRUPLW\�WHVWLQJ�
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)LJXUH����²�$6�L�LQWHUIDFHV

7KH�WHVW�V\VWHP�VKDOO�RQO\�WHVW�WKH�UHVSRQVH�VHQW�E\�WKH�VODYH��%HFDXVH�LQWHUIDFH����VHH�)LJXUH�����LV�FRQFHSWXDO
LQ�QDWXUH��WKH�SK\VLFDO�UHSUHVHQWDWLRQ�RI�WKH�LQWHUIDFH�GHSHQGV�PDLQO\�RQ�WKH�HQYLURQPHQW�LQ�ZKLFK�LW�LV�XVHG�
7KH�ORJLFDO�WHVWV�VKDOO�EH�UHVWULFWHG�WR�WKH�WHVW�RI�WKH�$6�L�VODYH�WUHDWHG�DV�D�EODFN�ER[�

$OO�PHDVXUHPHQWV�LQ�WKH�HOHFWULFDO�DQG�PHFKDQLFDO�WHVWV�VKDOO�EH�DW�DQ�DFFXUDF\�RI������LI�QRW�RWKHUZLVH�VWDWHG�

������7\SH�WHVWV

7\SH�WHVWV�DUH�LQWHQGHG�WR�YHULI\�FRPSOLDQFH�ZLWK�WKLV�VWDQGDUG�

7KHVH�DUH�

²� WHVW�RI�WKH�$6�L�SRZHU�VXSSO\�������

²� WHVW�RI�DQ�$6�L�VODYH�������

²� WHVW�RI�DQ�$6�L�PDVWHU�������

²� WHVW�RI�HOHFWURPHFKDQLFDO�FRPSRQHQWV�������

����7HVW�RI�WKH�$6�L�SRZHU�VXSSO\

������,PSHGDQFH

��������*HQHUDO

7KLV�WHVW�GHWHUPLQHV�WKH�LPSHGDQFH�RI�DQ�$6�L�GHFRXSOLQJ�QHWZRUN�WKDW�LV�LQ�DQ�RSHUDWLQJ�VWDWH�

7KH�DEVROXWH�LPSHGDQFH�LV�QRW�PHDVXUHG��EXW�WKH�DFFXUDF\�RU�GHYLDWLRQ�IURP�WKH�UHTXLUHG�YDOXHV�LV�GHWHUPLQHG�
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��������7HVW�FLUFXLWV

7KH�WHVW�VKDOO�EH�SHUIRUPHG�ZLWK�WKH�GHFRXSOLQJ�QHWZRUN�FRQQHFWHG�WR�D�WHVW�FLUFXLW�DV�VKRZQ�LQ�)LJXUH����

)LJXUH����²�7HVW�FLUFXLW�IRU�WKH�PHDVXUHPHQW�RI�WKH�LPSHGDQFH

7KH�UHIHUHQFH�LPSHGDQFH�VKDOO�EH������+�__����W������

7KH�FRQVWDQW�FXUUHQW�VLQN��LQGLFDWRU�DQG�GLVSOD\�PRGXOH�VKDOO�KDYH�WKH�VDPH�FKDUDFWHULVWLFV�DV�WKH�FLUFXLWV�VKRZQ
LQ�)LJXUHV��������DQG����

)LJXUH����²�&RQVWDQW�FXUUHQW�VLQN
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)LJXUH����²�,QGLFDWRU

)LJXUH����²�'LVSOD\�PRGXOH

��������7HVW�SURFHGXUH

7KH�IROORZLQJ�VWHSV�VKDOO�EH�FDUULHG�RXW�

� ����%\�PHDQV�RI�WKH�FRQVWDQW�FXUUHQW�VLQN�D�FXUUHQW�RI�����$�RU�,H�VKDOO�EH�VHW��7KH�PRGXODWLRQ�DPSOLWXGH
DQG�IUHTXHQF\�RI�WKH�FXUUHQW�VLQN�VKDOO�EH�VHW�WR����P$�SHDN�WR�SHDN�DQG�D�IUHTXHQF\�RI����N+]�

� ����7KH�DPPHWHU�VKDOO�EH�UHSODFHG�E\�D�VKRUW�FLUFXLW�

� ����7KH�EULGJH�FLUFXLW�VKDOO�EH�EDODQFHG�WR�DQ�DFFXUDF\�ZLWKLQ�������

� ����5HSHDW�VWHSV���WR����EXW�DW�D�PRGXODWLRQ�IUHTXHQF\�RI�����N+]�

��������(YDOXDWLRQ�RI�WHVW�UHVXOWV

,W�VKDOO�EH�SRVVLEOH�WR�EDODQFH�WKH�EULGJH�FLUFXLW�IRU�DOO�IRXU�FRPELQDWLRQV�RI�FXUUHQW�DQG�IUHTXHQF\�VKRZQ�LQ
7DEOH����

7DEOH����²�&XUUHQW�DQG�IUHTXHQF\�IRU�LPSHGDQFH�GHWHUPLQDWLRQ
&XUUHQW��$� ��� ,H ��� ,H
)UHTXHQF\��N+]� �� �� ��� ���
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������6\PPHWU\

��������*HQHUDO

7KLV�WHVW�GHWHUPLQHV�WKH�V\PPHWU\�RI�DQ�$6�L�FRXSOLQJ�QHWZRUN�WKDW�LV�LQ�DQ�RSHUDWLQJ�FRQGLWLRQ�

7KH�DFFXUDF\�RU�GHYLDWLRQ�IURP�WKH�UHTXLUHG�YDOXHV�LV�GHWHUPLQHG�

��������7HVW�FLUFXLWV

7KH�WHVW�VKDOO�EH�SHUIRUPHG�ZLWK�WKH�GHFRXSOLQJ�QHWZRUN�FRQQHFWHG�WR�D�WHVW�FLUFXLW�KDYLQJ�WKH�VDPH
FKDUDFWHULVWLFV�DV�WKRVH�VKRZQ�LQ�)LJXUHV����WR����RI���������

��������7HVW�SURFHGXUH

7KH�IROORZLQJ�VWHSV�VKDOO�EH�FDUULHG�RXW�

� ����%\�PHDQV�RI�WKH�FRQVWDQW�FXUUHQW�VLQN�D�FXUUHQW�RI�����$�RU�,H�VKDOO�EH�VHW��7KH�PRGXODWLRQ�DPSOLWXGH
DQG�IUHTXHQF\�RI�WKH�FXUUHQW�VLQN�VKDOO�EH�VHW�WR����P$�SHDN�WR�SHDN�DW����N+]�

� ����7KH�DPPHWHU�VKDOO�EH�UHSODFHG�E\�D�VKRUW�FLUFXLW�

� ����7KH�EULGJH�FLUFXLW�VKDOO�EH�EDODQFHG�WR�DQ�DFFXUDF\�ZLWKLQ������

� ����6WHSV���WR���VKDOO�EH�UHSHDWHG�EXW�DW�PRGXODWLRQ�IUHTXHQFLHV�RI�����N+]�DQG�����N+]�

��������(YDOXDWLRQ�RI�WHVW�UHVXOWV

,W�VKDOO�EH�SRVVLEOH�WR�EDODQFH�WKH�EULGJH�FLUFXLW�IRU�DOO�VL[�FRPELQDWLRQV�RI�FXUUHQW�DQG�IUHTXHQF\�VKRZQ�LQ
7DEOH����

7DEOH����²�&XUUHQW�DQG�IUHTXHQF\�IRU�V\PPHWU\�GHWHUPLQDWLRQ
&XUUHQW��$� ��� ,H ��� ,H ��� ,H
)UHTXHQF\��N+]� �� �� ��� ��� ��� ���

������1RLVH

7KLV�WHVW�GHWHUPLQHV�WKH�QRLVH�RI�DQ�$6�L�QHWZRUN�WKDW�LV�LQ�VWHDG\�VWDWH�RSHUDWLRQ�

��������7HVW�FLUFXLW

7KH�WHVW�VKDOO�EH�SHUIRUPHG�ZLWK�WKH�$6�L�SRZHU�VXSSO\��GHFRXSOLQJ�QHWZRUN��FRQQHFWHG�WR�D�WHVW�FLUFXLW�DV
VKRZQ�LQ�)LJXUH����

7KH�DFFXUDF\�RI�WKH�PHDVXUHPHQWV�VKDOO�EH�ZLWKLQ������
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)LJXUH����²�7HVW�FLUFXLW

7KH�ILOWHU�$�DQG�ILOWHU�%�DQG�WKH�FRQQHFWHG�RVFLOORVFRSH�VKDOO�KDYH�WKH�VDPH�FKDUDFWHULVWLFV�DV�WKH
FLUFXLWV�RVFLOORVFRSH�VKRZQ�LQ�)LJXUHV����DQG����

�/RZ�SDVV���+]�WR����.+]�

)LJXUH����²�)LOWHU�$

�%DQG�SDVV����.+]�WR�����.+]�

)LJXUH����²�)LOWHU�%

��������7HVW�SURFHGXUH

� ����7KH�FRQVWDQW�FXUUHQW�VKDOO�EH�YDULHG�IURP�����$�WR�,H�IROORZLQJ�D�UDPS�IXQFWLRQ�

� ����7KH�HPLVVLRQV�VKDOO�EH�PRQLWRUHG�LQ�WKH�IUHTXHQF\�UDQJH���+]�WR����N+]�XVLQJ�ILOWHU�$�DQG�LQ�WKH
IUHTXHQF\�UDQJH����N+]�WR�����N+]�XVLQJ�ILOWHU�%�
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7KH�HPLVVLRQV�EHWZHHQ�$6�L��DQG�$6�L�VKDOO�QRW�H[FHHG�WKH�YDOXHV�VKRZQ�LQ�7DEOH����

7DEOH����²�&XUUHQW�DQG�IUHTXHQF\�IRU�HPLVVLRQV
)UHTXHQF\�UDQJH��N+]� ��WR��� ���WR����
0D[LPXP�HPLVVLRQ�OHYHO�SHDN�WR�SHDN��P9� ��� ��

������3RZHU�21�EHKDYLRXU

7KLV�WHVW�GHWHUPLQHV�WKH�SRZHU�21�EHKDYLRXU�RI�DQ�$6�L�SRZHU�VXSSO\�DW�D�PD[LPXP�ORDG�RI�,/�

��������7HVW�FLUFXLW

7KH�WHVW�VKDOO�EH�SHUIRUPHG�ZLWK�WKH�$6�L�SRZHU�VXSSO\��GHFRXSOLQJ�QHWZRUN��FRQQHFWHG�WR�D�WHVW�FLUFXLW�VKRZQ
LQ�)LJXUH����

7KH�DFFXUDF\�RI�WKH�PHDVXUHPHQWV�VKDOO�EH�ZLWKLQ������

)LJXUH����²�7HVW�FLUFXLW

��������7HVW�SURFHGXUH

7KH�ULVH�WLPH�RI�WKH�YROWDJH�IURP�]HUR�WR�WKH�VWHDG\�VWDWH�YDOXH�DIWHU�SRZHU�21�VKDOO�EH�GHWHUPLQHG�

� ����7KH�FXUUHQW�VLQN�VKDOO�EH�VHW�WR�WKH�FRQVWDQW�YDOXH�RI�,/�DFFRUGLQJ�WR�)LJXUH����

� ����7KH�$6�L�YROWDJH�YDOXH�DQG�VORSH�VKDOO�EH�UHFRUGHG�

��������(YDOXDWLRQ�RI�WHVW�UHVXOWV

7KH�YROWDJH�ULVH�WLPH�IRU�WKH�WZR�YROWDJH�UDQJHV�VKDOO�QRW�H[FHHG�WKH�YDOXHV�DV�VKRZQ�LQ�7DEOH����

7DEOH����²�9ROWDJH�ULVH�WLPH�GHWHUPLQDWLRQ
9ROWDJH��9� ����WR����� �����WR�����
0D[LPXP�WLPH��V� � �
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����7HVW�RI�DQ�$6�L�VODYH

������/RJLFDO�WHVW

��������*HQHUDO

7KLV�WHVW�DOORZV�GHWHUPLQDWLRQ�RI�WKH�ORJLFDO�EHKDYLRXU�RI�DQ�$6�L�VODYH�

'XULQJ�WKH�ORJLFDO�WHVW�DOO�PDQGDWRU\�$6�L�PHVVDJHV�VKDOO�EH�H[FKDQJHG�EHWZHHQ�$6�L�PDVWHU�DQG�$6�L�VODYH�
7KH�VODYH�VKDOO�EH�WUHDWHG�DV�D�EODFN�ER[�

127(��,I�DQ�$6�L�VODYH�LV�LPSOHPHQWHG�DV�DQ�LQWHJUDO�SDUW�RI�D�SURGXFW��H�J��D�VSHFLILF�DFWXDWRU��WKH�ORJLFDO�WHVW�LV�KLJKO\�GHSHQGHQW�RQ�WKH
EHKDYLRXU�RI�WKH�SURGXFW�ZKLFK�LQFOXGHV�WKH�$6�L�VODYH��:KHQ�YHULI\LQJ�FRQIRUPLW\�RI�WKH�VODYH��WKH�VSHFLILF�HQYLURQPHQW�LQ�ZKLFK�WKH�VODYH
KDV�EHHQ�LQWHJUDWHG�VKRXOG�EH�WDNHQ�LQWR�DFFRXQW�

��������7HVW�FLUFXLW

7KH�VODYH�VKDOO�EH�FRQQHFWHG�WR�WKH�WHVW�V\VWHP��PDVWHU��DV�VKRZQ�LQ�)LJXUH����

)LJXUH����²�7HVW�FLUFXLW

7KH�YROWDJH�VKDOO�EH�PHDVXUHG�QHDU�WR�WKH�VODYH�

��������7HVW�SURFHGXUH

7KH�PDVWHU�VKDOO�LVVXH�DQ�$6�L�PHVVDJH��7KH�FRUUHFWQHVV�RI�WKH�VODYH�UHVSRQVH�VKDOO�EH�YHULILHG��7KHVH�WHVWV�VKDOO
EH�SHUIRUPHG�IRU�DOO�PDQGDWRU\�PHVVDJHV�DQG�DW�WKH�IROORZLQJ�IRXU�YROWDJHV��VHH�7DEOH�����

²� �����9�

²� �����9�

²� �����9��DQG

²� WKH�PLQLPXP�YROWDJH�VWDWHG�E\�WKH�PDQXIDFWXUHU�DW�ZKLFK�WKH�VODYH�VWLOO�IXQFWLRQV�FRUUHFWO\�
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7KH�ORJLFDO�WHVW�VKDOO�EH�SURFHVVHG�XQGHU�DOO�IRXU�YROWDJHV�IRU�WKH�IROORZLQJ�PHVVDJHV
�P� �PDQGDWRU\��R� �RSWLRQDO���L�H�����PDQGDWRU\�WHVW�FDVHV�VKDOO�EH�SURFHVVHG�

²� GDWDBH[FKDQJH��P��

²� ZULWHBSDUDPHWHU��P��

²� DGGUHVVBDVVLJQPHQW��R��

²� UHVHWB$6�LBVODYH��P��

²� GHOHWHBDGGUHVV��WHPSRUDU\���P��

²� UHDGB,�2BFRQILJXUDWLRQ��P��

²� UHDGBLGHQWLILFDWLRQBFRGH��P��

²� UHDGBVWDWXV��P��

²� UHDGBUHVHWBVWDWXV��P��

'XULQJ�HDFK�WHVW�FDVH�WKH�FRPPXQLFDWLRQ�IXQFWLRQ��FRUUHFW�VODYH�UHVSRQVH�VHQW�E\�WKH�VODYH��VKDOO�EH�WHVWHG��7KH
GHYLFH�IXQFWLRQ��DV�VWDWHG�E\�WKH�PDQXIDFWXUHU��VKDOO�EH�WHVWHG�LI�WKH�PDQXIDFWXUHU�LQGLFDWHV�D�PHWKRG�RI
GHWHUPLQLQJ�LWV�FRUUHFWQHVV�

��������(YDOXDWLRQ�RI�WHVW�UHVXOWV

)RU�HDFK�RI�WKH�PHVVDJHV�OLVWHG�LQ���������WKH�WHVW�UHVXOW�VKDOO�EH�UHFRUGHG�LQ�7DEOH����

7DEOH����²�/RJLFDO�WHVW�GHWHUPLQDWLRQ
9ROWDJH��9� ���� ���� ���� 0LQLPXP�YROWDJH�VWDWHG�E\

WKH�PDQXIDFWXUHU

,V�WKH�WHVWHG�FRPPXQLFDWLRQ�FRUUHFW" <HV�1R <HV�1R <HV�1R <HV�1R
&RPPXQLFDWLRQ�UHTXLUHG" <HV <HV <HV <HV

,V�WKH�WHVWHG�GHYLFH�IXQFWLRQ�FRUUHFW" <HV�1R <HV�1R <HV�1R <HV�1R
&RUUHFW�GHYLFH�IXQFWLRQ�UHTXLUHG" <HV <HV <HV�1R <HV�1R

7KH�WHVW�LV�VXFFHVVIXO�LI�WKH�WHVW�UHVXOWV�PHHW�WKH�UHTXLUHPHQWV��,I�WKH�PLQLPXP�YROWDJH�VWDWHG�E\�WKH
PDQXIDFWXUHU�LV�JUHDWHU�WKDQ������9�WKHQ�WKH�GHYLFH�IXQFWLRQ�LV�QRW�UHTXLUHG�WR�EH�WHVWHG�DW������9��,I�WKH�GHYLFH
IXQFWLRQ�FDQQRW�EH�GHWHUPLQHG�WKLV�UHVXOW�VKRXOG�EH�PDUNHG�DV�µµQRW�WHVWDEOH¶¶�

������&XUUHQW�FRQVXPSWLRQ

7KLV�WHVW�DOORZV�PHDVXUHPHQW�RI�WKH�PD[LPXP�FXUUHQW�FRQVXPSWLRQ�RI�WKH�$6�L�VODYH�
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7KH�VODYH�VKDOO�EH�FRQQHFWHG�WR�WKH�WHVW�V\VWHP��PDVWHU��DV�VKRZQ�LQ�)LJXUH����

)LJXUH����²�7HVW�FLUFXLW

7KH�YROWDJH�VKDOO�EH�PHDVXUHG�QHDU�WR�WKH�VODYH�

��������7HVW�SURFHGXUH

7KH�PDVWHU�VKDOO�LVVXH�DQ�$6�L�PHVVDJH�YDOLG�IRU�WKH�VODYH�XQGHU�WHVW��7KH�FXUUHQW�DW�WKH�$6�L�OLQH�VKDOO�EH
PHDVXUHG��7KHVH�WHVWV�VKDOO�EH�SHUIRUPHG�DW�WKH�IROORZLQJ�IRXU�YROWDJHV��VHH�7DEOH�����

²� �����9�

²� �����9�

²� �����9��DQG

²� WKH�PLQLPXP�YROWDJH�VWDWHG�E\�WKH�PDQXIDFWXUHU�DW�ZKLFK�WKH�VODYH�VWLOO�IXQFWLRQV�FRUUHFWO\�

��������(YDOXDWLRQ�RI�WHVW�UHVXOWV

$W�HDFK�WHVW�YROWDJH��WKH�FXUUHQW�VKDOO�QRW�EH�JUHDWHU�WKDQ�WKH�PD[LPXP�FXUUHQW�VWDWHG�E\�WKH�PDQXIDFWXUHU�

7DEOH����²�/RJLFDO�WHVW�GHWHUPLQDWLRQ
9ROWDJH��9� ���� ���� ���� 0LQLPXP�YROWDJH�VWDWHG�E\�WKH�PDQXIDFWXUHU
&XUUHQW��$� 1RW�JUHDWHU�WKDQ�WKH�FXUUHQW�VWDWHG�E\�WKH�PDQXIDFWXUHU

������1RLVH

7KLV�WHVW�GHWHUPLQHV�WKH�QRLVH�RI�DQ�$6�L�VODYH�RQ�WKH�$6�L�QHWZRUN�LQ�WKH�VWHDG\�VWDWH�RSHUDWLRQ�RI�WKH�VODYH�
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��������7HVW�FLUFXLW

7KH�WHVW�VKDOO�EH�SHUIRUPHG�ZLWK�WKH�$6�L�VODYH�FRQQHFWHG�WR�D�WHVW�FLUFXLW�DV�VKRZQ�LQ�)LJXUH�����7KH�LQSXWV
DQG�RU�RXWSXWV�RI�WKH�$6�L�VODYH�VKDOO�EH�FRQQHFWHG�WR�WKHLU�QRPLQDO�ORDG�

7KH�DFFXUDF\�RI�WKH�PHDVXUHPHQWV�VKDOO�EH�ZLWKLQ������

)LJXUH����²�7HVW�FLUFXLW

7KH�EDQGSDVV�ILOWHU�XVHG�VKDOO�KDYH�WKH�VDPH�FKDUDFWHULVWLFV�DV�WKH�FLUFXLW�VKRZQ�LQ�)LJXUH����

)LJXUH����²�7HVW�FLUFXLW��EDQGSDVV����N+]�WR�����N+]�

��������7HVW�SURFHGXUH

7KH�HPLVVLRQ�VKDOO�EH�GHWHUPLQHG�ZLWK�DQG�ZLWKRXW�WKH�$6�L�VODYH�FRQQHFWHG�

��������(YDOXDWLRQ�RI�WHVW�UHVXOWV

7KH�GLIIHUHQFH�RI�WKH�HPLVVLRQ�EHWZHHQ�$6�L��DQG�$6�L��PHDVXUHG�ZLWKRXW�DQG�PHDVXUHG�ZLWK�WKH�$6�L�VODYH
FRQQHFWHG�WR�WKH�$6�L�OLQH�VKDOO�QRW�H[FHHG����P9�SHDN�WR�SHDN�

������,PSHGDQFH

7KLV�WHVW�GHWHUPLQHV�WKH�LPSHGDQFH�RI�DQ�$6�L�VODYH�WKDW�LV�RSHUDWLQJ�

��������7HVW�FLUFXLW

7KH�WHVW�VKDOO�EH�SHUIRUPHG�ZLWK�WKH�$6�L�VODYH�FRQQHFWHG�WR�D�WHVW�FLUFXLW�KDYLQJ�WKH�VDPH�FKDUDFWHULVWLFV�DV�WKH
FLUFXLW�VKRZQ�LQ�)LJXUH����

$Q�D�F��VLJQDO�ZLWK�DQ�LQWHUQDO�UHVLVWDQFH�5L�����W�VKDOO�EH�VXSHULPSRVHG�RQ�WKH�$6�L�G�F��YROWDJH��7KH
D�F��YROWDJH�DQG�D�F��FXUUHQW�VKDOO�EH�GHWHUPLQHG�
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)LJXUH����²�7HVW�FLUFXLW

6ZLWFK�6��DOORZV�VHOHFWLRQ�RI�WKH�D�F��JURXQG��7KH�GHSLFWHG�SRVLWLRQ�LV�$6�L��WR�*1'��6ZLWFK�6��DOORZV�WKH
PD[LPXP�ORDG�,/�DFFRUGLQJ�WR�WKH�GDWD�VKHHW�RI�WKH�PDQXIDFWXUHU��6ZLWFK�6��DOORZV�WR�SURYLGH�WKH�$6�L�VODYH
ZLWK�WKH�G�F��DW�WLPH�RI�VZLWFKLQJ�

7KH�GLVWDQFH�EHWZHHQ�$6�L�VODYH�DQG�$6�L�PDVWHU�VKDOO�EH����FP��7KH�G�F��UHVLVWDQFH�EHWZHHQ�$6�L���$6�L��DQG
DOO�PHWDOOLF�SDUWV�RI�WKH�VODYH��ZLWK�WKH�H[FHSWLRQ�RI�WKH�RXWHU�FRQQHFWLRQV��VKDOO�EH�������NW�

��������7HVW�SURFHGXUH

7KH�DFFXUDF\�RI�WKH�PHDVXUHPHQWV�VKDOO�EH�ZLWKLQ������

7KH�IROORZLQJ�VWHSV�VKDOO�EH�FDUULHG�RXW�

� ����6ZLWFK�6���SRVLWLRQ�$6�L��WR�*1'�

� ����6ZLWFK�6���SRVLWLRQ�GDWD�WUDQVPLVVLRQ�

� ����6HW�GDWD�DQG�SDUDPHWHU�ELW�FRPELQDWLRQ�DFFRUGLQJ�WR�WKH�PDQXIDFWXUHU¶V�GDWD�VKHHW�WR�WKDW
FRPELQDWLRQ�DW�ZKLFK�WKH�YDOXH�RI�WKH�LPSHGDQFH�LV�WKH�PLQLPXP�DQG�DW�ZKLFK�WKH�V\PPHWU\�LV�WKH
PLQLPXP�

� ����&KDQJH�VZLWFK�6��WR�WKH�SRVLWLRQ�LPSHGDQFH�PHDVXUHPHQW�

� ����&ORVH�VZLWFK�6���RQO\�LQ�WKDW�FDVH�ZKHUH�$6�L�PRGXOHV�DUH�XVHG�ZKLFK�DUH�FRQQHFWHG�WR�WKH
DX[LOLDU\�SRZHU�VXSSO\�RI�WKH�$6�L�V\VWHP�ZLWK�WKH�QRPLQDO�ORDG�RI�,/��

� ����'HWHUPLQDWLRQ�RI�WKH�D�F��FXUUHQW�DW�DQ�D�F��YROWDJH�RI���9�SHDN�WR�SHDN�DW�WKH�IUHTXHQFLHV����N+]�
����N+]�DQG�DW�WKH�UHVRQDQW�IUHTXHQF\�LI�LW�LV�LQ�WKH�UDQJH�EHWZHHQ����N+]�DQG�����N+]�
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7KLV�WHVW�GHWHUPLQHV�WKH�V\PPHWU\�RI�DQ�$6�L�VODYH�WKDW�LV�RSHUDWLQJ�

��������7HVW�FLUFXLW

7KH�WHVW�VKDOO�EH�SHUIRUPHG�ZLWK�WKH�$6�L�VODYH�FRQQHFWHG�WR�D�WHVW�FLUFXLW�KDYLQJ�WKH�VDPH�FKDUDFWHULVWLFV�DV�WKH
WHVW�FLUFXLW�VKRZQ�LQ�)LJXUH����

8
�

��9ROWDJH�EHWZHHQ�0�DQG�$6�L���$6�L�� �*1'�
8

�

��9ROWDJH�EHWZHHQ�0�DQG�$6�L���$6�L��� �*1'�

127(��)RU�$6�L�VODYHV�ZLWK�H[WHUQDO�FRQQHFWLRQV�WKH�PHDVXUHPHQW�SRLQW�0�PD\�EH�WKH�JDOYDQLFDOO\�FRXSOHG�SRZHU�VXSSO\��)RU�$6�L�VODYHV
ZLWK�LQWHJUDWHG�$6�L�$6�L&�WKH�PHDVXUHPHQW�SRLQW�0�PD\�EH�WKHLU�PHWDO�KRXVLQJ��)RU�$6�L�VODYHV�ZLWK�D�SODVWLF�SDFNDJH�WKH�PHDVXUHPHQW
SRLQW�0�PD\�EH�WKH�PHWDOOLF�SDUW�RQ�ZKLFK�WKH�SODVWLF�SDFNDJH�LV�LQVWDOOHG�

)LJXUH����²�7HVW�FLUFXLW

$6�L�

$6�L�

$6�L�
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7HVW�FLUFXLW�GHWDLOV�

� ����JDOYDQLF�FRXSOLQJ�EHWZHHQ�$6�L���$6�L���DQG�WKH�PHDVXUHPHQW�SRLQW�0��G�F��UHVLVWDQFH�������NW��

)LJXUH����²�7HVW�FLUFXLW

� ����HOHFWULFDO�LVRODWLRQ�EHWZHHQ�$6�L���$6�L���DQG�WKH�PHDVXUHPHQW�SRLQW�0��G�F��UHVLVWDQFH�>�����NW��

)LJXUH����²�7HVW�FLUFXLW

��������7HVW�SURFHGXUH

7KH�DFFXUDF\�RI�WKH�PHDVXUHPHQWV�VKDOO�EH�����

� D���)RU�JDOYDQLF�FRXSOLQJ�

� ����&DOLEUDWH�WKH�YDOXH�RI�WKH�PHDVXUHPHQW�YROWDJH�WR�����9UPV�DW�D�IUHTXHQF\�RI�����N+]�

� ����6HW�GDWD�DQG�SDUDPHWHU�ELW�FRPELQDWLRQ�DFFRUGLQJ�WR�GDWD�VKHHW�RI�WKH�PDQXIDFWXUHU�WR�WKDW
FRPELQDWLRQ�DW�ZKLFK�WKH�YDOXH�RI�WKH�LPSHGDQFH�LV�WKH�PLQLPXP�DQG�DW�ZKLFK�WKH
V\PPHWU\�LV�WKH�PLQLPXP�

� ����$6�L��WR�*1'��PHDVXUH�_8�_�DW�WKH�IUHTXHQFLHV�RI����N+]������N+]������N+]������N+]�
����N+]�DQG�����N+]�

� ����$6�L��WR�*1'��PHDVXUH�_8�_�DW�WKH�IUHTXHQFLHV�RI����N+]������N+]������N+]������N+]�
����N+]�DQG�����N+]�
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� ����'HWHUPLQH�WKH�YROWDJH�_8�_�DQG�_8�_�DW�D�IUHTXHQF\�RI�����N+]�ZLWKRXW�&��

� ����,I�HLWKHU�_8�_���_8�_�!����RU�_8�_���_8�_�������DGG�&��EHWZHHQ�WKH�PHDVXUHPHQW�SRLQW�0�DQG
$6�L��RU�$6�L���&DOLEUDWH�WKH�YDOXH�RI�&��VXFK�WKDW�_8�_� �_8�_� �8H���DW�WKH�IUHTXHQF\�RI
����N+]�

� ����'HWHUPLQH�WKH�YROWDJH�_8�_�DQG�_8�_��ZLWKRXW�FKDQJLQJ�&���IRU�HDFK�RWKHU�IUHTXHQF\�����N+]�
����N+]������N+]������N+]�DQG�����N+]�

��������(YDOXDWLRQ�RI�WHVW�UHVXOWV

� ����)RU�JDOYDQLF�FRXSOLQJ��DQG

� ����)RU�HOHFWULFDO�LVRODWLRQ�

7KH�IROORZLQJ�FRQGLWLRQ�VKDOO�EH�PHW��GHSHQGLQJ�RQ�WKH�YDOXH�RI�&��

²� IRU�&�� �� ����<�_8�_���_8�_� �_=�_���_=�_�<����

²� IRU�&�������S) ������_8�_���_8�_�������RU��������_8�_���_8�_�������

²� IRU�&�������S) _8�_���_8�_�������RU��������_8�_���_8�_

������3RZHU�21�EHKDYLRXU

��������7HVW�FLUFXLW

$OO�$6�L�VODYH�LQSXWV�DQG�RU�RXWSXWV�VKDOO�EH�FRQQHFWHG�ZLWK�WKHLU�UDWHG�ORDG�

&XUUHQW�FRQVXPSWLRQ�

7HVW�ZLWK�FRQVWDQW�FXUUHQW�VRXUFH�ZLWK�,� ��,�VWDWHG�E\�WKH�PDQXIDFWXUHU��������P$��

127(��1R�PRQLWRULQJ�RI�WKH�FRPPXQLFDWLRQ�LV�SRVVLEOH��EHFDXVH�WKH�FXUUHQW�VRXUFH�SUHYHQWV�WKH�FRPPXQLFDWLRQ�

7KH�WHVW�VKDOO�EH�SHUIRUPHG�ZLWK�WKH�$6�L�VODYH�FRQQHFWHG�WR�D�WHVW�FLUFXLW�DV�VKRZQ�LQ�)LJXUH����

)LJXUH����²�7HVW�FLUFXLW
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��������7HVW�SURFHGXUH

7KH�DFFXUDF\�RI�WKH�PHDVXUHPHQW�VKDOO�EH�EHWWHU�WKDQ������

&XUUHQW�FRQVXPSWLRQ�

7KH�WLPH�W��IURP�FRQQHFWLQJ�WKH�$6�L�VODYH�WR�WKH�$6�L�OLQH�XS�WR�WKH�WLPH�ZKHUH�WKH�PLQLPXP�YROWDJH�RI������9
KDV�EHHQ�UHDFKHG�VKDOO�EH�GHWHUPLQHG�

��������(YDOXDWLRQ�RI�WHVW�UHVXOWV

7KH�WLPH�W��VKDOO�EH�OHVV�WKDQ�RU�HTXDO�WR���V�

������7HVW�RI�WRWDO�FXUUHQW�FRQVXPSWLRQ�XQGHU�VKRUW�FLUFXLW�FRQGLWLRQV

��������7HVW�FLUFXLW

7KH�WHVW�VKDOO�EH�SHUIRUPHG�ZLWK�WKH�$6�L�VODYH�FRQQHFWHG�WR�D�WHVW�FLUFXLW�DV�VKRZQ�LQ�)LJXUH����

)LJXUH����²�7HVW�FLUFXLW

��������7HVW�SURFHGXUH

1R�VSHFLILF�WHVW�UHTXLUHPHQWV�

��������(YDOXDWLRQ�RI�WHVW�UHVXOWV

8QGHU�RYHUORDG�RU�VKRUW�FLUFXLW�FRQGLWLRQV�DW�DOO�WKH�WHUPLQDOV�RI�D�VODYH��WKH�WRWDO�FXUUHQW�FRQVXPSWLRQ�IURP�WKH
$6�L�OLQH�VKDOO�QRW�H[FHHG�WKH�WRWDO�FXUUHQW�FRQVXPSWLRQ�VWDWHG�E\�WKH�PDQXIDFWXUHU�SOXV�����P$�
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������9HULILFDWLRQ�RI�WKH�HOHFWURPDJQHWLF�FRPSDWLELOLW\

��������7HVW�FRQGLWLRQV

8QOHVV�RWKHUZLVH�VWDWHG�WKH�WHVWV�VKDOO�EH�FDUULHG�RXW�DW�DQ�DPELHQW�DLU�WHPSHUDWXUH�RI�����&������&�

7KH�WHVWV�VKDOO�EH�SHUIRUPHG�XQGHU�WKH�IROORZLQJ�FRQGLWLRQV�

� ����7KH�$6�L�GHYLFH�PRXQWHG�LQ�IUHH�DLU�VKDOO�EH�FRQQHFWHG�WR�WKH�$6�L�OLQH�DQG�VXSSOLHG�ZLWK�LWV�UDWHG
RSHUDWLRQDO�YROWDJH��8H���7HUPLQDOV�DQG�FRQQHFWRUV�LI�DQ\��VKDOO�EH�FRQQHFWHG�WR�WKH�LQWHQGHG�VHQVRUV�RU
DFWXDWRUV�DFFRUGLQJ�WR�WKH�PDQXIDFWXUHU
V�LQVWUXFWLRQV��$Q\�FRQQHFWLQJ�OHDGV�IRU�H[WHUQDO�VHQVRUV�RU
DFWXDWRUV�VKDOO�EHDW�OHDVW���P��)RU�GHYLFHV�QRW�KDYLQJ�LQWHJUDO�FDEOHV�WKH�W\SH�RI�FDEOH�XVHG�VKDOO�EH
VSHFLILHG�E\�WKH�PDQXIDFWXUHU�DQG�UHFRUGHG�LQ�WKH�WHVW�UHSRUW�

� ����7KH�WHVW�VKDOO�EH�SHUIRUPHG�

)RU�VHQVRUV�

� D���ZLWK�WKH�WDUJHW�VHW�DW�D�SRVLWLRQ�VXFK�WKDW�WKH�VZLWFKLQJ�HOHPHQW�LV�LQ�WKH�2))�VWDWH�

� E���ZLWK�WKH�WDUJHW�VHW�DW�D�SRVLWLRQ�VXFK�WKDW�WKH�VZLWFKLQJ�HOHPHQW�LV�LQ�WKH�21�VWDWH�

)RU�DFWXDWRUV�

� D���ZLWK�WKH�DFWXDWRU�LQ�WKH�21�VWDWH�

� E���ZLWK�WKH�DFWXDWRU�LQ�WKH�2))�VWDWH�

)RU�UHPRWH�,�2V�

� D���ZLWK�WKH�,�2V�DFWLYDWHG�

� E���ZLWK�WKH�,�2V�GHDFWLYDWHG�

)RU�PDVWHU�

DFFRUGLQJ�WR�����ZLWKRXW�UHSHWLWLRQ�RI�DQ\�PHVVDJH�LQ�FDVH�RI�D�IDXOW�

127(��7KH�PDVWHU�VKDOO�KDYH�SURYLVLRQV�IRU�GHWHFWLQJ�GLVWXUEHG�PHVVDJHV�

)RU�WKH�WHVW�RI���������WKH�IROORZLQJ�DGGLWLRQDO�PRXQWLQJ�FRQGLWLRQV�DSSO\�

0HWDO�HQFORVXUHV�RI�$6�L�GHYLFHV�LI�DQ\��VKDOO�EH�FRQQHFWHG�WR�WKH�UHIHUHQFH�JURXQG�SODQH�

$6�L�GHYLFHV�ZLWK�QRQ�PHWDOOLF�HQFORVXUHV�VKDOO�EH�PRXQWHG�RQ�D�PHWDO�SODWH�ZKLFK�VKDOO�EH�FRQQHFWHG�WR�WKH
UHIHUHQFH�JURXQG�SODQH�

7KH�PHWKRG�RI�FRQQHFWLRQ�WR�WKH�UHIHUHQFH�JURXQG�SODQH�VKDOO�EH�LQ�DFFRUGDQFH�ZLWK�WKH�PDQXIDFWXUHU
V
LQVWUXFWLRQV��LI�JLYHQ��DQG�VKDOO�EH�UHFRUGHG�LQ�WKH�WHVW�UHSRUW�

��������(OHFWURVWDWLF�GLVFKDUJH�LPPXQLW\

7KH�WHVW�LV�SHUIRUPHG�DFFRUGLQJ�WR�(1�����������DQG���������DQG�VKDOO�EH�UHSHDWHG�WHQ�WLPHV�DW�HDFK�PHDVXULQJ
SRLQW��ZLWK�D�PLQLPXP�WLPH�LQWHUYDO�RI���V�EHWZHHQ�SXOVHV�

��������5DGLDWHG�UDGLR�IUHTXHQF\�HOHFWURPDJQHWLF�ILHOG�LPPXQLW\

7KH�WHVW�LV�SHUIRUPHG�DFFRUGLQJ�WR�(1�����������DQG���������
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��������(OHFWULFDO�IDVW�WUDQVLHQW�LPPXQLW\

7KH�WHVW�VKDOO�EH�SHUIRUPHG�DFFRUGLQJ�WR�(1�����������DQG����������ZLWK�DOO�WKH�FRQQHFWLQJ�OHDGV�SODFHG�LQ�WKH
FDSDFLWLYH�FRXSOLQJ�FODPS��7KH�WHVW�YROWDJH�IRU�WKH�DX[LOLDU\�SRZHU�SRUWV�VKDOO�EH�DSSOLHG�YLD�WKH�FRXSOLQJ
QHWZRUN�

��������(PLVVLRQ�UHTXLUHPHQWV

7KH�WHVW�VKDOO�EH�SHUIRUPHG�DFFRUGLQJ�WR�(1�������JURXS����FODVV�$��DQG�WR�������

��������7HVW�UHVXOWV�DQG�WHVW�UHSRUW

7KH�WHVW�UHVXOWV�VKDOO�EH�GRFXPHQWHG�LQ�D�FRPSUHKHQVLYH�WHVW�UHSRUW��7KH�WHVW�UHSRUW�VKDOO�SUHVHQW�WKH�REMHFWLYH�
WKH�UHVXOWV�DQG�DOO�UHOHYDQW�LQIRUPDWLRQ�RI�WKH�WHVWV��7KH�WHVW�UHSRUW�VKDOO�GHILQH�WKH�$6�L�GHYLFH�XQGHU�WHVW�
LQFOXGLQJ�WKH�FDEOH�OD\RXW��WKH�QHFHVVDU\�DX[LOLDU\�HTXLSPHQW�DQG�WKH�WDUJHW�SRVLWLRQ�LI�DQ\��$Q\�GHYLDWLRQ�IURP
WKH�WHVW�SODQ�VKDOO�EH�PHQWLRQHG�

:KHUH�D�UDQJH�RI�$6�L�GHYLFHV�LV�PDGH�DFFRUGLQJ�WR�WKH�VDPH�SULQFLSOH�DQG�GHVLJQ��DQG�XVLQJ�WKH�VDPH�W\SH�RI
FRPSRQHQWV��WHVWV�PD\�EH�SHUIRUPHG�RQ�UHSUHVHQWDWLYH�VDPSOHV��)XUWKHUPRUH��EDVHG�RQ�ILUVW�UHVXOWV��WKH�WHVWLQJ
ODERUDWRU\�PD\�OLPLW�WKH�WHVWHG�IUHTXHQF\�UDQJH�IRU�UDGLDWLRQ�RU�FRQGXFWLRQ�WHVWV��WKHQ��LW�VKDOO�LQFOXGH�LQ�WKH
UHSRUW�WKH�IUHTXHQF\�UDQJH�XVHG�

����7HVW�RI�D�PDVWHU

������&XUUHQW�FRQVXPSWLRQ

7KLV�WHVW�DOORZV�WKH�GHWHUPLQDWLRQ�RI�WKH�PD[LPXP�FXUUHQW�FRQVXPSWLRQ�RI�DQ�$6�L�PDVWHU�

��������7HVW�FLUFXLW

7KH�WHVW�VKDOO�EH�SHUIRUPHG�ZLWK�WKH�$6�L�PDVWHU�FRQQHFWHG�WR�D�WHVW�FLUFXLW�DV�VKRZQ�LQ�)LJXUH����

)LJXUH����²�7HVW�FLUFXLW

��������7HVW�SURFHGXUH

� ����2SHUDWH�WKH�PDVWHU�XQGHU�QRUPDO�FRQGLWLRQV�

� ����'HWHUPLQH�WKH�PDVWHU�IXQFWLRQ�XVLQJ�D�PDVWHU�PHVVDJH�RQ�WKH�$6�L�OLQH�DW�WKH�IROORZLQJ�YROWDJHV�
�����9�������9�������9�������9�DQG�DJDLQ�DW������9�

� ����'HWHUPLQH�WKH�PD[LPXP�FXUUHQW�FRQVXPSWLRQ�
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��������(YDOXDWLRQ�RI�WHVW�UHVXOWV

:LWK�WKH�H[FHSWLRQ�RI������9��WKH�FRPPXQLFDWLRQ�VKDOO�EH�DFWLYH�DW�YROWDJHV�DFFRUGLQJ�WR�7DEOH�����7KH
PD[LPXP�FXUUHQW�VKDOO�QRW�H[FHHG�WKH�YDOXH�VWDWHG�LQ�WKH�GDWD�VKHHW��,VW��RI�WKH�SURGXFW�E\�PRUH�WKDQ������P$�

7DEOH����²�&XUUHQW�FRQVXPSWLRQ�GHWHUPLQDWLRQ
9ROWDJH��9� ���� ���� ���� ���� ����
&XUUHQW��P$� ��,VW������� ��,VW������� ��,VW������� ��,VW������� ��,VW�������
&RPPXQLFDWLRQ�DFWLYH <HV <HV <HV 1R�FRPPXQLFDWLRQ�DOORZHG <HV

������1RLVH

7KLV�WHVW�GHWHUPLQHV�WKH�QRLVH�RI�DQ�$6�L�PDVWHU�RQ�WKH�$6�L�QHWZRUN�LQ�WKH�SRZHU�IDLO�FRQGLWLRQ�

��������7HVW�FLUFXLW

7KH�WHVW�VKDOO�EH�SHUIRUPHG�ZLWK�WKH�$6�L�PDVWHU�FRQQHFWHG�WR�D�WHVW�FLUFXLW�DV�VKRZQ�LQ�)LJXUH�����7KH�LQSXW
DQG�RU�RXWSXW�RI�WKH�$6�L�PDVWHU�VKDOO�EH�FRQQHFWHG�ZLWK�WKH�QRPLQDO�ORDG�

7KH�DFFXUDF\�RI�WKH�PHDVXUHPHQWV�VKDOO�EH�ZLWKLQ������

)LJXUH����²�7HVW�FLUFXLW

7KH�EDQGSDVV�ILOWHU�XVHG�VKDOO�KDYH�WKH�VDPH�FKDUDFWHULVWLFV�DV�WKH�FLUFXLW�VKRZQ�LQ�)LJXUH����

��������7HVW�SURFHGXUH

� ����7KH�YROWDJH�RI�WKH�$6�L�OLQH�VKDOO�EH�FDOLEUDWHG�WR����9��$6�L�PDVWHU�QRW�FRQQHFWHG��

� ����'HWHUPLQH�WKH�HPLVVLRQ�DW�WKH�$6�L�OLQH�GXULQJ�D�SHULRG�RI����V�

� ����&RQQHFW�WKH�$6�L�PDVWHU�WR�WKH�$6�L�OLQH�

� ����&KHFN�WKH�SRZHU�IDLO�FRQGLWLRQ�RI�WKH�$6�L�PDVWHU�

� ����'HWHUPLQH�WKH�HPLVVLRQ�DW�WKH�$6�L�OLQH�GXULQJ�D�SHULRG�RI����V�

��������(YDOXDWLRQ�RI�WHVW�UHVXOWV

7KH�GLIIHUHQFH�RI�WKH�HPLVVLRQ�EHWZHHQ�$6�L��DQG�$6�L��PHDVXUHG�ZLWKRXW�DQG�PHDVXUHG�ZLWK�WKH�$6�L�PDVWHU
FRQQHFWHG�WR�WKH�$6�L�OLQH�XQGHU�WKH�SRZHU�IDLO�FRQGLWLRQ�VKDOO�QRW�H[FHHG����P9�SHDN�WR�SHDN�

������,PSHGDQFH

7KLV�WHVW�GHWHUPLQHV�WKH�LPSHGDQFH�RI�DQ�$6�L�PDVWHU�ZKLFK�LV�RSHUDWLQJ�

��������7HVW�FLUFXLW

7KH�WHVW�VKDOO�EH�SHUIRUPHG�ZLWK�WKH�$6�L�PDVWHU�FRQQHFWHG�WR�D�WHVW�FLUFXLW�KDYLQJ�WKH�VDPH�FKDUDFWHULVWLFV�DV
WKH�FLUFXLW�VKRZQ�LQ�)LJXUH����
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$Q�D�F��VLJQDO�ZLWK�DQ�LQWHUQDO�UHVLVWDQFH�RI�5L������W�VKDOO�EH�VXSHULPSRVHG�RQ�WKH�$6�L�G�F��YROWDJH��7KH
D�F��YROWDJH�DQG�D�F��FXUUHQW�VKDOO�EH�GHWHUPLQHG�

7KH�G�F��YROWDJH�VKDOO�EH�FDOLEUDWHG�WR����9��$6�L�PDVWHU�VKDOO�EH�RII�OLQH�DW�WKLV�YROWDJH��

)LJXUH����²�7HVW�FLUFXLW

6ZLWFK�6��DOORZV�VHOHFWLRQ�RI�WKH�FRQQHFWLRQ�WR�WKH�JURXQG��7KH�GHSLFWHG�SRVLWLRQ�LV�$6�L��WR�*1'��6ZLWFK�6�
DOORZV�WKH�PD[LPXP�ORDG�,/�DFFRUGLQJ�WR�WKH�PDQXIDFWXUHU¶V�GDWD�VKHHW��6ZLWFK�6��FRQQHFWV�WKH�$6�L�VODYH�WR
WKH�G�F��VXSSO\�

7KH�G�F��UHVLVWDQFH�EHWZHHQ�$6�L���$6�L��DQG�DOO�PHWDOOLF�SDUWV�RI�WKH�PDVWHU��ZLWK�WKH�H[FHSWLRQ�RI�WKH�RXWHU
FRQQHFWLRQV��VKDOO�EH������NW�

��������7HVW�SURFHGXUH

7KH�WHVW�VKDOO�EH�FDUULHG�RXW�DFFRUGLQJ�WR�)LJXUH�����7KH�$6�L�PDVWHU�XQGHU�WHVW�VKDOO�EH�SODFHG�LQ�WKH
DSSURSULDWH�SRVLWLRQ�

7KH�DFFXUDF\�RI�WKH�PHDVXUHPHQWV�VKDOO�EH�ZLWKLQ������

7KH�IROORZLQJ�VWHSV�VKDOO�EH�FDUULHG�RXW�

� ����6ZLWFK�6���SRVLWLRQ�$6�L��WR�*1'�

� ����'HWHUPLQH�WKH�D�F��FXUUHQW�DW�DQ�D�F��YROWDJH�RI���9�SHDN�WR�SHDN�DW�WKH�IUHTXHQFLHV����N+]��WKH
UHVRQDQW�IUHTXHQF\�DQG�����N+]�
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��������(YDOXDWLRQ�RI�WHVW�UHVXOWV

$FFRUGLQJ�WR���������WKH�YDOXHV�RI�5��/�DQG�&�RI�WKH�FRUUHVSRQGLQJ�HTXLYDOHQW�FLUFXLW�VKDOO�EH�GHWHUPLQHG�DV�WKH
VROXWLRQ�RI�WKH�V\VWHP�RI�WKUHH�HTXDWLRQV�IRU�WKH�DEVROXWH�YDOXH�RI�WKH�LPSHGDQFHV�¢=¢DW�WKH�IUHTXHQFLHV�JLYHQ
LQ����������7KH�IRUPXOD�IRU�WKHLU�FDOFXODWLRQ�LV�JLYHQ�LQ���������

������6\PPHWU\

7KLV�WHVW�GHWHUPLQHV�WKH�V\PPHWU\�RI�DQ�$6�L�PDVWHU�ZKLFK�LV�RSHUDWLQJ�

��������7HVW�FLUFXLW

7KH�WHVW�VKDOO�EH�SHUIRUPHG�ZLWK�WKH�$6�L�PDVWHU�FRQQHFWHG�WR�D�WHVW�FLUFXLW�DV�VKRZQ�LQ�)LJXUH����

$Q�DV\PPHWU\�RI������LV�GHWHUPLQHG�DV�IROORZV�

8
�

��9ROWDJH�EHWZHHQ�0�DQG�$6�L���$6�L�� �*1'�
8

�

��9ROWDJH�EHWZHHQ�0�DQG�$6�L���$6�L�� �*1'�

127(���)RU�$6�L�PDVWHUV�WKH�PHDVXUHPHQW�SRLQW�0�PD\�EH�WKH�PHWDO�KRXVLQJ�RU�WKH�PHWDOOLF�SDUW�RQ�ZKLFK�WKH�$6�L�PDVWHU�LV�LQVWDOOHG��,W
VKDOO�EH�FRQQHFWHG�ZLWK�WKH�H[WHUQDO�VXSSO\�OLQH�RI�WKH�$6�L�PDVWHU�RU�WKH�FRQWUROOHU�

)LJXUH����²�7HVW�FLUFXLW
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7HVW�FLUFXLW�GHWDLOV�

)LJXUH����²�7HVW�FLUFXLW�IRU�V\PPHWU\

��������7HVW�SURFHGXUH

7KH�EDQGSDVV�DFFRUGLQJ�WR�)LJXUH����VKDOO�EH�XVHG�

7KH�DFFXUDF\�RI�WKH�PHDVXUHPHQWV�VKDOO�EH�ZLWKLQ������

� ����'HWHUPLQH�WKH�YROWDJHV�_8�_�DQG�_8�_�DW�D�IUHTXHQF\�RI�����N+]�ZLWKRXW�&��

� ����,I�HLWKHU�_8�_���_8�_�!����RU�_8�_���_8�_�������DGG�&��EHWZHHQ�WKH�PHDVXUHPHQW�SRLQW�0�DQG�$6�L��RU
$6�L���&DOLEUDWH�WKH�YDOXH�RI�&��VXFK�WKDW�_8�_� �_8�_� �8H���DW�WKH�IUHTXHQF\�RI�����N+]�

� ����'HWHUPLQH�WKH�YROWDJHV�_8�_�DQG�_8�_��ZLWKRXW�FKDQJLQJ�&���IRU�HDFK�RWKHU�IUHTXHQF\�
���N+]������N+]������N+]������N+]�DQG�����N+]�

��������(YDOXDWLRQ�RI�WHVW�UHVXOWV

7KH�IROORZLQJ�FRQGLWLRQ��GHSHQGLQJ�RQ�WKH�YDOXH�RI�&���VKDOO�EH�PHW�

²� IRU�&�� �� ����<�_8�_���_8�_� �_=�_���_=�_�<����

²� IRU�&�������S) ������_8�_���_8�_�������RU��������_8�_���_8�_�������

²� IRU�&�������S) _8�_���_8�_�������RU��������_8�_���_8�_

������%HKDYLRXU�GXULQJ�SRZHU�21

��������3RZHU�21�FRPPXQLFDWLRQ�EHKDYLRXU

7KH�$6�L�PDVWHU�VKDOO�EH�FRQQHFWHG�WR�D�FRQVWDQW�YROWDJH�VRXUFH�

7KH�WLPH�7��IURP�FRQQHFWLQJ�WKH�$6�L�PDVWHU�WR�WKH�$6�L�OLQH�XS�WR�WKH�WLPH�ZKHUH�WKH�$6�L�PDVWHU�UHTXHVWV�D
PHVVDJH��H�J��UHDGB,�2�FRGH��VKDOO�EH�GHWHUPLQHG�ZLWK�DQ�DFFXUDF\�RI������

��������&XUUHQW�FRQVXPSWLRQ

7KH�WHVW�VKDOO�EH�SHUIRUPHG�ZLWK�WKH�$6�L�PDVWHU�FRQQHFWHG�WR�D�WHVW�FLUFXLW�DV�VKRZQ�LQ�)LJXUH����

7KH�FRQVWDQW�FXUUHQW�VKDOO�EH�,� ��,VW���������P$�
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)LJXUH����²�7HVW�FLUFXLW

7KH�WLPH�7��IURP�FRQQHFWLQJ�WKH�$6�L�PDVWHU�WR�WKH�$6�L�OLQH�WR�WKH�WLPH�ZKHUH�WKH�PLQLPXP�YROWDJH�RI������9
KDV�EHHQ�UHDFKHG�VKDOO�EH�GHWHUPLQHG�ZLWK�DQ�DFFXUDF\�RI������

��������(YDOXDWLRQ�RI�WHVW�UHVXOWV

� D���7KH�WLPH�7��VKDOO�EH�JUHDWHU�WKDQ���V�

� E���7KH�WLPH�7��VKDOO�EH�OHVV�WKDQ���V�

� F���7KH�VXP�RI�WLPHV�7��DQG�7��VKDOO�EH�OHVV�WKDQ���V�

����7HVW�RI�HOHFWURPHFKDQLFDO�FRPSRQHQWV

7KH�GLPHQVLRQV�RI�WKH�$6�L�VWDQGDUG�FDEOH�VKDOO�EH�YHULILHG�DFFRUGLQJ�WR�)LJXUH����
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$QQH[�$��QRUPDWLYH�
6ODYH�SURILOHV

$���,QWURGXFWLRQ

7KLV�DQQH[�VSHFLILHV�UHTXLUHPHQWV�UHODWLQJ�WR�LQGLYLGXDO�SURILOHV�RI�$6�L�VODYHV��,W�DOVR�H[SODLQV�WKH�FRQFHSW�RI
SURILOHV�DQG�KRZ�WKH\�DUH�FRQILJXUHG�

7KH�$6�L�V\VWHP�VXSSRUWV�WKH�FRPPXQLFDWLRQ�RI�IRXU�,�2�GDWD�ELWV�DQG�IRXU�SDUDPHWHU�ELWV�EHWZHHQ�WKH�PDVWHU
DQG�LQGLYLGXDO�VODYHV��)RU�HDFK�VODYH�WKHUH�DUH�VL[WHHQ�GLIIHUHQW�FRQILJXUDWLRQV�IRU�WKH�,�2�GDWD�ELWV��L�H��WKH�ELWV
PD\�EH�GHILQHG�DV�LQSXW��RXWSXW��EL�GLUHFWLRQDO��RU�LI�XQFRQILJXUHG��WULVWDWH��)XUWKHUPRUH��WZR�SDUWLFXODU�VODYHV
ZLWK�WKH�VDPH�,�2�FRQILJXUDWLRQ�PD\�KDYH�GLIIHUHQW�PHDQLQJV�RI�WKH�GDWD�DQG�SDUDPHWHU�ELWV�

7R�IDFLOLWDWH�XVDJH�LQ�DSSOLFDWLRQV�$6�L�GHILQHV�SURILOHV�IRU�WKH�VODYHV��6ODYH�SURILOHV�GHILQH�WKH�XVH�RI�WKH�GDWD
DQG�SDUDPHWHU�YDOXHV�IRU�WKH�PRVW�FRPPRQ�DSSOLFDWLRQV�DQG�DVVLJQ�VSHFLILF�PHDQLQJV�WR�WKHP�

$�VODYH�SURILOH�FRQWDLQV�DOO�WKH�DGGLWLRQDO�GHILQLWLRQV�DQG�UHVWULFWLRQV�QHHGHG�IRU�D�VODYH�LQ�D�VSHFLILHG
DSSOLFDWLRQ�

$�VODYH�SURILOH�FRQWDLQV�WKH�ZHOO�GHILQHG�DQG�IL[HG�GDWD�

²� ,�2�FRQILJXUDWLRQ��,�2�FRGH��ZLWK�PHDQLQJV�IRU�WKH�,�2�GDWD�DQG�SDUDPHWHU�YDOXHV�

²� LGHQWLILFDWLRQ�FRGH��,'�FRGH��

²� GHILQLWLRQ�RI�PHDQLQJV�RI�WKH�OHYHOV��+,*+�RU�/2:��RI�WKH�,�2�GDWD�DQG�SDUDPHWHUV�

²� OLVW�RI�PLQLPXP�UHTXLUHPHQWV�IRU�WKH�SK\VLFDO�LPSOHPHQWDWLRQ�

7KH�LQVWDOODWLRQ�RI�VODYHV�DFFRUGLQJ�WR�VSHFLILF�VODYH�SURILOHV�PD\�EH�VXSSRUWHG�E\�VWDQGDUG�IXQFWLRQ�EORFNV��LI
DYDLODEOH��LQ�WKH�FRQWUROOHU��5HSODFLQJ�D�VODYH�ZLWK�DQRWKHU�KDYLQJ�WKH�VDPH�VODYH�SURILOH�VKDOO�QHHG�QR�FKDQJHV
LQ�WKH�DSSOLFDWLRQ�VRIWZDUH��SURYLGHG�WKH�SK\VLFDO�VSHFLILFDWLRQ�RI�WKH�ROG�DQG�WKH�UHSODFHPHQW�VODYH�DUH�LGHQWLFDO
LQ�WKH�DSSOLFDWLRQ�

7KH�,'�FRGH�RI�WKH�VODYH�LV�XVHG�WR�GLVWLQJXLVK�EHWZHHQ�GLIIHUHQW�VODYH�SURILOHV�ZLWK�WKH�VDPH�,�2�FRGH��,W�LV
VWRUHG�ZLWKLQ�WKH�VODYH�LQ�D�QRQ�YRODWLOH�DQG�LUUHYHUVLEOH�IRUPDW�

$���'HILQLWLRQV

$����
,�2�W\SH
FODVVLILFDWLRQ�RI�HDFK�,�2�GDWD�SRUW�RI�D�VODYH�DFFRUGLQJ�WR�LWV�FRQILJXUDWLRQ�DV�LQSXW��RXWSXW��EL�GLUHFWLRQDO��RU�LI
XQFRQILJXUHG��WULVWDWH�W\SH

$����
FRQWUROOHU�OHYHO
UHSUHVHQWDWLRQ�RI�WKH�ORJLF�OHYHO�������RI�LQSXWV�RU�RXWSXWV�DW�WKH�LQWHUIDFH�EHWZHHQ�WKH�$6�L�PDVWHU�DQG�WKH
FRQWUROOHU

$����
$6�L�OHYHO
ORJLF�OHYHO��/2:�+,*+��ZLWKLQ�WKH�$6�L�V\VWHP

127(��7KH�ORJLF�OHYHO�IRU�WKH�,�2�RXWSXW�ELWV�LV�LQYHUWHG�DW�WKH�LQSXWV�RI�WKH�$6�L�PDVWHU��L�H��IRU�,�2�RXWSXW�ELWV�WKH�$6�L�OHYHO�LV�LQYHUVH�RI
WKH�FRQWUROOHU�OHYHO�

$����
GHIDXOW�OHYHOV
WKH�GHIDXOW�IRU�WKH�$6�L�OHYHOV�RI�WKH�,�2�GDWD�ELWV�DQG�SDUDPHWHU�ELWV�LV�+,*+
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$����
SK\VLFDO�VLJQDO
LQ�VRPH�VODYH�SURILOHV�WKH�µµPHDQLQJ¶¶�XVHV�WKH�WHUPV�µµSK\VLFDO�VLJQDO�GHWHFWHG¶¶�DQG�µµSK\VLFDO�VLJQDO�QRW
GHWHFWHG¶¶��,Q�WKLV�FRQWH[W�WKH�µµSK\VLFDO�VLJQDO�GHWHFWHG¶¶�LV�GHILQHG�IRU�VHYHUDO�GLIIHUHQW�JURXSV�RI�ELQDU\
VHQVRUV�

)RU�SKRWRHOHFWULF�DQG�XOWUDVRQLF�VHQVRUV��OLJKW�RU�VRXQG�LV�GHWHFWHG�RQ�WKH�GHWHFWLQJ�HOHPHQW�ZLWKLQ�WKH�VSHFLILHG
UDQJH�RI�JHRPHWU\��LQWHQVLW\�RU�WLPH�ZLQGRZ�

)RU�LQGXFWLYH�RU�FDSDFLWLYH�VHQVRUV�WKH�IUHTXHQF\�RU�WKH�DPSOLWXGH�RI�WKH�LQWHUQDO�RVFLOODWRU�LV�FKDQJHG�GXH�WR�WKH
SUHVHQFH�RI�DQ�REMHFW�ZLWKLQ�WKH�VSHFLILHG�UDQJH�

)RU�SUHVVXUH�VHQVRUV�WKH�KLJKHU�RQH�RI�WZR�SUHVVXUH�YDOXHV�LV�GHWHFWHG�E\�WKH�VZLWFK�

)RU�IORZ�VHQVRUV�WKH�KLJKHU�RQH�RI�WZR�IORZ�UDWHV�LV�GHWHFWHG�E\�WKH�VZLWFK�

$���2YHUYLHZ�RI�H[LVWLQJ�VODYH�SURILOHV

$Q�RYHUYLHZ�RI�WKH�H[LVWLQJ�VODYH�SURILOHV�DQG�WKHLU�FRPELQDWLRQV�RI�WKH�FRQILJXUDWLRQ��,�2�FRGH��DQG�SURILOH
LGHQWLILFDWLRQ��,'�FRGH��LV�JLYHQ�LQ�7DEOH�$����5HTXLUHPHQWV�UHODWLQJ�WR�WKH�VODYH�SURILOHV�DUH�JLYHQ�LQ�$���

7DEOH�$���²�2YHUYLHZ�RI�H[LVWLQJ�VODYH�SURILOHV
$6�L ,'�FRGH

SURILOHV � � � � � � � � � � $ % & ' ( )

� ,��,��,��, ��� I
� ,��,��,�2 ��� U
� ,��,��,�% H
� ,�,�2�2 H

,� � ,��,��%�%
2 � ,�2�2�2 ;�� S

� ,�%�%�% U
F � %�%�%�% ��� 5HVHUYHG R
R � 2�2�2�2 I
G � 2�2�2�, 5 L
H $ 2�2�2�% ;�� O

% 2�2�,��, 5 %�� H
& 2�2�%�% ;��
' 2��,��,��, 5 '�� ;�)
( 2�%�%�% ;��
) 7�7�7�7 127�86(' 9

&RQILJXUDWLRQ��, LQSXW��2 RXWSXW��% �EL�GLUHFWLRQDO��7 �WULVWDWH
3URILOHV��9� �YLUJLQ��5� �UHVHUYHG

([LVWLQJ�VODYH�SURILOHV�DUH�VWDWHG�LQ�7DEOH�$���

7DEOH�$���²�6KRUW�GHVFULSWLRQ�RI�H[LVWLQJ�VODYH�SURILOHV
,�2�FRGH ,'�FRGH 'HVFULSWLRQ 6ODYH ,�2 ,�'

,�2� �; ,'� �) )UHH�SURILOHV 6 ; )
,�2� �� ,'� �� 7ZR�GXDO�VLJQDO�VHQVRUV 6 � �
,�2� �� ,'� �� 6LQJOH�VHQVRU�ZLWK�H[WHQGHG�FRQWURO 6 � �
,�2� �% ,'� �� 'XDO�DFWXDWRU�ZLWK�IHHGEDFN 6 % �
,�2� �' ,'� �� 6LQJOH�DFWXDWRU�ZLWK�PRQLWRULQJ 6 ' �
,�2� �; ,'� �� 5HPRWH�,�2�SRUWV 6 ; �
,�2� �� ,'� �� 3URILOH�IRU�WKH�WUDQVIHU�RI���WR����ELW�VLJQDOV 6 � �
,�2� �) ,'� �) 9LUJLQ�VODYHV 6 ) )

,I�WKHUH�LV�DQ�HUURU�LQ�WUDQVIHUULQJ�WKH�FRGHV�IURP�WKH�QRQ�YRODWLOH�WR�WKH�YRODWLOH�PHPRU\��WKH�FRGHV�,�2� �)�DQG
,'� �)�VKDOO�EH�VWRUHG�LQ�WKH�YRODWLOH�PHPRU\�RI�D�VODYH�
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$���6ODYH�SURILOHV

$�����)UHH�SURILOHV�6�;�)

$�������'HILQLWLRQ

6ODYHV�ZLWK�IUHH�SURILOHV�DUH�WKRVH�VODYHV�ZKLFK�GR�QRW�KDYH�D�SDUWLFXODU�GHILQHG�SURILOH��7KHVH�PD\�EH�VODYHV
ZLWK�VSHFLDO�FRPPXQLFDWLRQ�IXQFWLRQV��RU�SK\VLFDO�UHDOL]DWLRQV�IRU�D�XQLTXH�DSSOLFDWLRQ�

$�������&RGHV

7KH�,�2�FRGH�PD\�KDYH�DQ\�YDOXH�EHWZHHQ�+H[���DQG�+H[�(�

7KH�,'�FRGH�VKDOO�EH�+H[�)�

$�������0HDQLQJV�RI�,�2�GDWD�DQG�SDUDPHWHUV

0HDQLQJV�IRU�WKH�,�2�GDWD�DQG�SDUDPHWHU�YDOXHV�DUH�QRW�GHILQHG�

$�������$GGLWLRQDO�UHTXLUHPHQWV

7KHUH�DUH�QR�DGGLWLRQDO�UHTXLUHPHQWV�IRU�WKHVH�VODYHV�

$�����5HPRWH�,�2�SRUWV�6�;��

$�������'HILQLWLRQ

7KHVH�SURILOHV�FROOHFW�DOO�WKH�$6�L�VODYHV�ZKLFK�DUH�XVHG�DV�UHPRWH�,�2�SRUWV�ZLWK�QR�SDUWLFXODU�PHDQLQJ�RI�WKH
,�2�GDWD�ELWV��(DFK�,�2�GDWD�ELW�LV�DQ�LQGLYLGXDO�UHPRWH�,�2�ELW�DQG�WKHUH�LV�QR�SDUWLFXODU�UHODWLRQVKLS�EHWZHHQ�WKH
VLQJOH�ELWV��7KH�UHPRWH�,�2�SRUWV�PD\�EH�XVHG�WR�FRQQHFW�H�J��FRQYHQWLRQDO�DFWXDWRUV����RU���ZLUH�VHQVRUV�DQG
RWKHU�GHYLFHV�DQG�HOHPHQWV�WR�DQ�$6�L�QHWZRUN��7KHVH�SURILOHV�DOORZ�IUHH�DFFHVV�WR�WKH�,�2�GDWD�DW�LQWHUIDFH��
EHWZHHQ�WKH�ILHOG�GHYLFH�DQG�WKH�$6�L�VODYH��DV�LW�LV�GHVFULEHG�LQ�)LJXUH����5HPRWH�,�2�GHYLFHV�PD\�DOVR�KDYH
SRUWV�IRU�SRZHU�VXSSO\�IURP�WKH�$6�L�OLQH�

$�������&RGHV

7KH�,�2�FRGH�PD\�KDYH�DQ\�YDOXH�EHWZHHQ�+H[���DQG�+H[�(��H[FHSW�+H[����%�DQG�'�

7KH�,'�FRGH�VKDOO�EH�+H[���

$�������0HDQLQJV�RI�,�2�GDWD

7KH�PHDQLQJV�RI�WKH�,�2�GDWD�ELWV�DUH�VXPPDUL]HG�LQ�7DEOH�$���

7DEOH�$���²�0HDQLQJV�RI�GDWD
%LW 7\SH )XQFWLRQ &RQWUROOHU�OHYHO $6�L�OHYHO 0HDQLQJ

'� ² 5HPRWH�,�2 � ² ²
� ² ²

'� ² 5HPRWH�,�2 � ² ²
� ² ²

'� ² 5HPRWH�,�2 � ² ²
� ² ²

'� ² 5HPRWH�,�2 � ² ²
� ² ²

)RU�'��WR�'��QR�SDUWLFXODU�PHDQLQJ�H[LVWV��(DFK�,�2�GDWD�ELW�LV�DQ�LQGLYLGXDO�UHPRWH�,�2�ELW�DQG�WKHUH�LV�QR
SDUWLFXODU�UHODWLRQVKLS�EHWZHHQ�WKH�VLQJOH�ELWV�
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$�������0HDQLQJV�RI�SDUDPHWHUV

7KH�PHDQLQJV�RI�WKH�SDUDPHWHU�ELWV�DUH�VXPPDUL]HG�LQ�7DEOH�$���

7DEOH�$���²�0HDQLQJV�RI�SDUDPHWHUV
%LW 7\SH )XQFWLRQ &RQWUROOHU�OHYHO $6�L�OHYHO 0HDQLQJ

3� 3DUDPHWHU 7R�EH�GHILQHG � /2: 7R�EH�GHILQHG
� +,*+ 7R�EH�GHILQHG

3� 3DUDPHWHU 7R�EH�GHILQHG � /2: 7R�EH�GHILQHG
� +,*+ 7R�EH�GHILQHG

3� 3DUDPHWHU 7R�EH�GHILQHG � /2: 7R�EH�GHILQHG
� +,*+ 7R�EH�GHILQHG

3� 3DUDPHWHU 7R�EH�GHILQHG � /2: 7R�EH�GHILQHG
� +,*+ 7R�EH�GHILQHG

7KH�PHDQLQJV�RI�3��WR�3��DUH�UHVHUYHG�IRU�IXWXUH�XVH�DQG�VKDOO�QRW�EH�XVHG�LQ�WKLV�SURILOH�

$�PDVWHU�UHTXHVW�RQ�SDUDPHWHU�ELWV�QRW�XVHG�VKDOO�DOZD\V�\LHOG�DQ�$6�L�+,*+�OHYHO�

$�������3RUWV�DQG�FRQQHFWRUV

$���������3RUW�WR�WKH�$6�L�OLQH

7KHUH�VKDOO�EH�WZR�FRQWDFWV�IRU�WKH�FRQQHFWLRQ�RI�WKH�VODYH�WR�WKH�$6�L�OLQH��$6�L��$6�L���

$���������,QSXW�GDWD�SRUW

,I�D����PP�RU���PP�FRQQHFWRU�DFFRUGLQJ�WR�DQQH[�'�RI�(1�����������LV�XVHG�IRU�WKH�FRQQHFWLRQ��WKH�FRQQHFWRU
VKDOO�EH�IHPDOH�ZLWK�WKH�IROORZLQJ�SLQ�LGHQWLILFDWLRQ�

�  ����SRZHU�VXSSO\
�  LQSXW�GDWD�ELW
�  ����SRZHU�VXSSO\
�  LQSXW�GDWD�ELW

3LQV���DQG���RI�VXFK�D����PP�RU���PP�FRQQHFWRU�VKDOO�EH�HOHFWULFDOO\�EULGJHG��7KH�EULGJLQJ�FRQQHFWLRQ�VKDOO�EH
PDGH�LQ�VXFK�D�ZD\�WKDW�LW�FDQQRW�EH�UHPRYHG�ZLWK�VLPSOH�WRROV�

,I�WHUPLQDOV�DUH�XVHG��WKHQ�IRU�WKH�LQSXW�GDWD�ELWV�'��WR�'���WKH�WHUPLQDOV�VKDOO�EH�QXPEHUHG�DV�IROORZV�

���WR���  ����SRZHU�VXSSO\�IRU�VHQVRUV���WR��
���WR���  ����SRZHU�VXSSO\�IRU�VHQVRUV���WR��
������WR������  LQSXW�GDWD�ELWV���WR��

$���������2XWSXW�GDWD�SRUW

,I�D����PP�RU���PP�FRQQHFWRU�DFFRUGLQJ�WR�DQQH[�'�RI�(1�����������LV�XVHG�IRU�WKH�FRQQHFWLRQ��IRU�DQ�DFWLYH
RXWSXW��LQFOXGLQJ�SRZHU�IRU�H�J��DQ�DFWXDWRU��WKH�SOXJ�VKDOO�EH�IHPDOH�ZLWK�WKH�IROORZLQJ�LGHQWLILFDWLRQ�

�  ����SRZHU�VXSSO\�LQ�WKH�FDVH�RI�D�QSQ�ORJLF
�  QRW�FRQQHFWHG
�  ����SRZHU�VXSSO\�LQ�WKH�FDVH�RI�D�SQS�ORJLF
�  RXWSXW��SDUDPHWHU��HWF�

)RU�D�SDVVLYH�RXWSXW��H�J��UHOD\�FRQWDFWV��WKH�FRQQHFWRU�VKDOO�EH�PDOH�ZLWK�WKH�IROORZLQJ�SLQ�LGHQWLILFDWLRQ�

�  FKDQJH�RYHU�FRQWDFW
�  QRUPDOO\�FORVHG��1&��FRQWDFW
�  QRUPDOO\�RSHQ��12��FRQWDFW
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,I�WHUPLQDOV�DUH�XVHG��WKHQ�IRU�WKH�RXWSXW�GDWD�ELWV�'��WR�'��WKH�WHUPLQDOV�VKDOO�EH�QXPEHUHG�DV�IROORZV�

���WR���  ����SRZHU�VXSSO\�IRU�DFWXDWRUV���WR���LQ�WKH�FDVH�RI�QSQ�ORJLF
���WR���  ����SRZHU�VXSSO\�IRU�DFWXDWRUV���WR���LQ�WKH�FDVH�RI�SQS�ORJLF
���WR���  RXWSXW�GDWD�ELWV���WR��

$���������3RZHU�SRUW

,I�D����PP�RU���PP�FRQQHFWRU�DFFRUGLQJ�WR�DQQH[�'�RI�(1�����������LV�XVHG�IRU�WKH�FRQQHFWLRQ�RI�WKH�DX[LOLDU\
SRZHU�RU�WKH�SRZHU�IURP�WKH�$6�L�OLQH��WKH�FRQQHFWRU�VKDOO�EH�PDOH�IRU�SRZHU�LQSXW�DQG�IHPDOH�IRU�SRZHU�RXWSXW
ZLWK�WKH�IROORZLQJ�SLQ�LGHQWLILFDWLRQ�

�  ����SRZHU
�  QRW�XVHG
�  ����SRZHU
�  QRW�XVHG

,I�WHUPLQDOV�DUH�XVHG��WKHQ�WKH\�VKDOO�EH�QXPEHUHG�DV�IROORZV�

�  ����SRZHU
�  ����SRZHU

$�������0DUNLQJ

7KH�UHPRWH�,�2�SRUWV�VKDOO�KDYH�RQ�WKH�HQFORVXUH�D�FOHDU�LGHQWLILFDWLRQ�RI�WKH�DYDLODEOH�SRUWV��VXFK�DV�,�2�GDWD
ELWV�DQG�SRZHU�VXSSO\�IURP�WKH�$6�L�V\VWHP��DV�ZHOO�DV�D�FOHDU�LGHQWLILFDWLRQ�RI�WKH�SQS�RU�QSQ�ORJLF�XVHG�IRU�WKH
SRUWV�

7KH�SRUWV�IRU�WKH�IRXU�,�2�GDWD�ELWV�'��WR�'��VKDOO�EH�PDUNHG�ZLWK�WKH�QXPEHUV���WR����,Q�DGGLWLRQ�WR�WKH
QXPEHUV��WKH�SRUWV�RI�EL�GLUHFWLRQDO�,�2V�VKDOO�EH�PDUNHG�ZLWK�WKH�FDSLWDO�OHWWHU�%��,Q�JHQHUDO��IRU�WKH�XQLTXH
LGHQWLILFDWLRQ�RI�WKH�SRUWV�D�VLQJOH�OHWWHU�PD\�EH�XVHG��VXFK�DV��,�IRU�LQSXW�GDWD��2�IRU�RXWSXW�GDWD��HWF��2QO\
FDSLWDO�OHWWHUV�VKDOO�EH�XVHG��7KH�OHWWHUV�$��%�DQG�3�DUH�UHVHUYHG�IRU�FRPSOHPHQWDU\��DQWL�YDOHQW��,�2V�
EL�GLUHFWLRQDO�,�2V�DQG�SDUDPHWHU�RXWSXWV�UHVSHFWLYHO\�

$�������$GGLWLRQDO�UHTXLUHPHQWV

7KH�YROWDJH�OHYHOV�DQG�FXUUHQWV�DW�WKH�SRUWV�RI�D�UHPRWH�,�2�GHYLFH�VKDOO�EH�LQ�DFFRUGDQFH�ZLWK�(1���������

7KH�YDOXH�RI�WKH�WLPH�GHOD\�IRU�DQ�,�2�VLJQDO�EHWZHHQ�WKH�DUULYDO�DW�WKH�SRUW�RI�D�UHPRWH�,�2�GHYLFH�DQG�WKH
DYDLODELOLW\�RQ�WKH�$6�L�OLQH�VKDOO�EH�OHVV�WKDQ���PV�IRU�LQSXW�GDWD�DQG����PV�IRU�RXWSXW�GDWD��7KH�DFWXDO�YDOXH�RI
WKH�WLPH�GHOD\�VKDOO�EH�VWDWHG�E\�WKH�PDQXIDFWXUHU�

$V�DQ�RSWLRQ��UHPRWH�,�2�RXWSXW�SRUWV�PD\�KDYH�DQ�LQWHJUDWHG�ZDWFKGRJ�IXQFWLRQ�PRQLWRULQJ�WKH�FRQWLQXLW\�RI
WKH�FRPPXQLFDWLRQ��6XFK�D�ZDWFKGRJ�IXQFWLRQ�VKDOO�QRW�KDYH�D�UHVSRQVH�WLPH�OHVV�WKDQ����PV��,Q�WKH�SURGXFW
GRFXPHQWDWLRQ�LW�VKDOO�EH�VWDWHG�ZKHWKHU�RU�QRW�WKH�UHPRWH�,�2�SRUWV�FRQWDLQ�D�ZDWFKGRJ�IXQFWLRQ�

)RU�UHPRWH�,�2�SRUWV�ZLWK�DQ�DX[LOLDU\�SRZHU�VXSSO\��DYDLODELOLW\��RYHUORDG��RU�VKRUW�FLUFXLW�HWF��RI�WKH�DX[LOLDU\
SRZHU�PD\�EH�PRQLWRUHG�E\�HOHFWURQLF�PHDQV��,I�VXFK�D�PRQLWRU�IXQFWLRQ�LV�XVHG�LW�VKDOO�XVH�WKH�ORFDO�UHVHW
IXQFWLRQ�RI�WKH�VODYH�WR�LQKLELW�WKH�FRPPXQLFDWLRQ�WR�WKH�PDVWHU��7KH�XVH�RI�WKLV�PRQLWRU�IXQFWLRQ�LQ�WKH�UHPRWH
,�2�SRUWV�VKDOO�EH�VWDWHG�LQ�WKH�SURGXFW�GRFXPHQWDWLRQ�

$�����7ZR�GXDO�VLJQDO�VHQVRUV�6����

$�������'HILQLWLRQ

7KLV�VODYH�SURILOH�FRPSULVHV�WKH�DSSOLFDWLRQV�RI�RQH�RU�WZR�ELQDU\�VHQVRUV�ZKLFK�KDYH�WZR�GDWD�VLJQDOV�HDFK��7KH
VODYH�SURILOH�RIIHUV�WKH�SRVVLELOLW\�WR�XVH�D�VLQJOH�PRQLWRU�IXQFWLRQ�IRU�HDFK�VHQVRU��VXFK�DV�H�J��D�ZDUQLQJ��D
IDLOXUH�PHVVDJH��D�EUHDNGRZQ�VLJQDO��HWF��7KH�VODYH�SURILOH�LQFOXGHV�DOVR�UHPRWH�,�2�GHYLFHV�IRU�WKH�FRQQHFWLRQ
RI�FRQYHQWLRQDO�DQWL�YDOHQW�RXWSXW�VHQVRUV�WR�WKH�$6�L�OLQH�



3DJH���
(1�����������

��%6,��������

$�������&RGHV

7KH�,�2�FRGH�VKDOO�EH�+H[���

7KH�,'�FRGH�VKDOO�EH�+H[���

$�������0HDQLQJV�RI�,�2�GDWD

7KH�PHDQLQJV�RI�WKH�,�2�GDWD�ELWV�DUH�VXPPDUL]HG�LQ�7DEOH�$���

7DEOH�$���²�0HDQLQJV�RI�GDWD�ZLWK�PRQLWRULQJ�IXQFWLRQ
�%LW �7\SH �)XQFWLRQ �&RQWUROOHU�OHYHO �$6�L�OHYHO �0HDQLQJ

�'� �,QSXW �6HQVRU�� �� �/2: �3K\VLFDO�VLJQDO�QRW�GHWHFWHG
� � � �� �+,*+ �3K\VLFDO�VLJQDO�GHWHFWHG
�'� �,QSXW �0RQLWRU�VLJQDO�� �� �/2: �:DUQLQJ�IDLOXUH
� � � �� �+,*+ �1RUPDO�RSHUDWLRQ
�'� �,QSXW �6HQVRU�� �� �/2: �3K\VLFDO�VLJQDO�QRW�GHWHFWHG
� � � �� �+,*+ �3K\VLFDO�VLJQDO�GHWHFWHG
�'� �,QSXW �0RQLWRU�VLJQDO�� �� �/2: �:DUQLQJ�IDLOXUH
� � � �� �+,*+ �1RUPDO�RSHUDWLRQ

'��DQG�'��VKDOO�RQO\�EH�XVHG�DV�LQSXW�VLJQDOV�IURP�WKH�VZLWFKLQJ�HOHPHQWV�RI�VHQVRUV��DQG���UHVSHFWLYHO\��WKH
WHUP�µµSK\VLFDO�VLJQDO¶¶�LQ�WKH�FROXPQ�µµPHDQLQJ¶¶�EHLQJ�GHILQHG�LQ�$����,I�WKH�VODYH�LV�D�UHPRWH�,�2�SRUW�WR
ZKLFK�WKH�WZR�VHQVRUV�PD\�EH�FRQQHFWHG��WKHQ�WKH�WHUPV�µµSK\VLFDO�VLJQDO�GHWHFWHG¶¶�DQG�µµSK\VLFDO�VLJQDO�QRW
GHWHFWHG¶¶�VKDOO�EH�UHSODFHG�E\�µµVZLWFKLQJ�HOHPHQW�LQ�WKH��H[WHUQDO��VHQVRU�FORVHG¶¶�DQG�µµVZLWFKLQJ�HOHPHQW�LQ
WKH��H[WHUQDO��VHQVRU�RSHQ¶¶�UHVSHFWLYHO\�

'��DQG�'��VKDOO�RQO\�EH�XVHG�DV�PRQLWRU�VLJQDOV�IRU�VHQVRUV���DQG���UHVSHFWLYHO\��7KH�PRQLWRU�VLJQDOV�PD\
LQGLFDWH�H�J��ZKHQ�WKH�FRUUHVSRQGLQJ�VHQVRU�KDV�D�UHGXFHG�IXQFWLRQDOLW\��LV�LQ�D�FULWLFDO�VWDWH�RU�EURNHQ�GRZQ�
JLYHV�D�ZDUQLQJ��QHHGV�DQ�LQVSHFWLRQ��HWF�
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7KH�PRQLWRU�VLJQDOV�'��DQG�'��PD\�DOVR�EH�WKH�LQYHUWHG�VLJQDOV�WR�WKH�VHQVRU�IXQFWLRQ�VLJQDOV�'��DQG�'��
UHVSHFWLYHO\��,I�VR�WKH�PHDQLQJV�RI�WKH�GDWD�ELWV�VKDOO�EH�DV�OLVWHG�LQ�7DEOH�$���

7DEOH�$���²�0HDQLQJV�RI�GDWD�ZLWK�H[FOXVLYH�25�SRUWV
�%LW �7\SH �)XQFWLRQ �&RQWUROOHU�OHYHO �$6�L�OHYHO �0HDQLQJ

�'� �,QSXW �6HQVRU�� �� �/2: �3K\VLFDO�VLJQDO�QRW�GHWHFWHG
� � � �� �+,*+ �3K\VLFDO�VLJQDO�GHWHFWHG
�'� �,QSXW �6HQVRU�� �� �/2: �3K\VLFDO�VLJQDO�GHWHFWHG
� � � �� �+,*+ �3K\VLFDO�VLJQDO�QRW�GHWHFWHG
�'� �,QSXW �6HQVRU�� �� �/2: �3K\VLFDO�VLJQDO�QRW�GHWHFWHG
� � � �� �+,*+ �3K\VLFDO�VLJQDO�GHWHFWHG
�'� �,QSXW �6HQVRU�� �� �/2: �3K\VLFDO�VLJQDO�GHWHFWHG
� � � �� �+,*+ �3K\VLFDO�VLJQDO�QRW�GHWHFWHG

,I�WKH�VODYH�LV�D�UHPRWH�,�2�SRUW�WR�ZKLFK�WKH�WZR�VHQVRUV�PD\�EH�FRQQHFWHG��WKHQ�WKH�WHUPV�µµSK\VLFDO�VLJQDO
GHWHFWHG¶¶�DQG�µµSK\VLFDO�VLJQDO�QRW�GHWHFWHG¶¶�VKDOO�EH�UHSODFHG�E\�µµVZLWFKLQJ�HOHPHQW�LQ�WKH��H[WHUQDO��VHQVRU
FORVHG¶¶�DQG�µµVZLWFKLQJ�HOHPHQW�LQ�WKH��H[WHUQDO��VHQVRU�RSHQ¶¶�UHVSHFWLYHO\�

$�������0HDQLQJV�RI�SDUDPHWHUV

7KH�PHDQLQJV�RI�WKH�SDUDPHWHU�ELWV�DUH�VXPPDUL]HG�LQ�7DEOH�$��

7DEOH�$���²�0HDQLQJV�RI�SDUDPHWHUV
%LW 7\SH )XQFWLRQ &RQWUROOHU�OHYHO $6�L�OHYHO 0HDQLQJ

3� 3DUDPHWHU 7R�EH�GHILQHG � /2: 7R�EH�GHILQHG
� +,*+ 7R�EH�GHILQHG

3� 3DUDPHWHU 7R�EH�GHILQHG � /2: 7R�EH�GHILQHG
� +,*+ 7R�EH�GHILQHG

3� 3DUDPHWHU 7R�EH�GHILQHG � /2: 7R�EH�GHILQHG
� +,*+ 7R�EH�GHILQHG

3� 3DUDPHWHU 7R�EH�GHILQHG � /2: 7R�EH�GHILQHG
� +,*+ 7R�EH�GHILQHG

7KH�PHDQLQJV�RI�3��WR�3��DUH�UHVHUYHG�IRU�IXWXUH�XVH�DQG�VKDOO�QRW�EH�XVHG�IRU�WKLV�SURILOH��$�PDVWHU�UHTXHVW�RQ
SDUDPHWHU�ELWV�QRW�XVHG�VKDOO�DOZD\V�\LHOG�DQ�$6�L�+,*+�OHYHO�

$�������5HTXLUHPHQWV�IRU�SRUWV�RI�UHPRWH�,�2�GHYLFHV

7KH�VODYH�SURILOH�PD\�DOVR�FRPSULVH�UHPRWH�,�2�GHYLFHV�WR�FRQQHFW�FRQYHQWLRQDO�VHQVRUV�ZLWK�DQ�DQWL�YDOHQW
RXWSXW�RU�RWKHU�GXDO�VLJQDO�VHQVRUV�WR�WKH�$6�L�V\VWHP��)RU�WKH�SRUWV�RI�VXFK�UHPRWH�,�2�GHYLFHV��WKH�IROORZLQJ
UHTXLUHPHQWV�DSSO\�

,I�D����PP�RU���PP�FRQQHFWRU�DFFRUGLQJ�WR�DQQH[�'�RI�(1�����������LV�XVHG�WKH�FRQQHFWRU�VKDOO�EH�IHPDOH
ZLWK�WKH�IROORZLQJ�SLQ�LGHQWLILFDWLRQ�

�  ����SRZHU�VXSSO\
�  LQSXW�VLJQDO��QRUPDOO\�FORVHG���RU�PRQLWRU�VLJQDO
�  ����SRZHU�VXSSO\
�  LQSXW�VLJQDO��QRUPDOO\�RSHQ�

,I�WHUPLQDOV�DUH�XVHG�WKH\�VKDOO�EH�QXPEHUHG�DV�IROORZV�

���DQG���  ����SRZHU�VXSSO\�IRU�VHQVRUV���DQG��
���DQG���  LQSXW�GDWD��QRUPDOO\�FORVHG��RI�VHQVRUV���DQG���RU�PRQLWRU�VLJQDO�RI�VHQVRUV���DQG��
���DQG���  ����SRZHU�VXSSO\�IRU�VHQVRUV���DQG��
���DQG���  LQSXW�GDWD��QRUPDOO\�RSHQ��RI�VHQVRUV���DQG��
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7KH�YROWDJH�OHYHOV�DQG�FXUUHQWV�DW�WKH�SRUWV�VKDOO�EH�DFFRUGLQJ�WR�(1���������

7KH�YDOXH�RI�WKH�WLPH�GHOD\�IRU�D�VLJQDO�EHWZHHQ�LWV�DUULYDO�DW�WKH�SRUW�DQG�LWV�DYDLODELOLW\�RQ�WKH�$6�L�OLQH�VKDOO
EH�OHVV�WKDQ���PV��7KH�DFWXDO�YDOXH�RI�WKH�WLPH�GHOD\�VKDOO�EH�VWDWHG�E\�WKH�PDQXIDFWXUHU�

7KH�SRUWV�IRU�VHQVRUV���DQG���VKDOO�EH�FOHDUO\�PDUNHG�DV�µµ���¶¶�DQG�µµ���¶¶�UHVSHFWLYHO\��7KH�VHQVRU�RXWSXW�ORJLF
�QSQ�RU�SQS��IRU�ZKLFK�WKH�SRUWV�PD\�EH�XVHG�VKDOO�DOVR�EH�PDUNHG�RQ�WKH�HQFORVXUH�

$�����6LQJOH�VHQVRU�ZLWK�H[WHQGHG�FRQWURO�6����

$�������'HILQLWLRQ

7KLV�SURILOH�FROOHFWV�WKH�DSSOLFDWLRQV�RI�VLQJOH�ELQDU\�VHQVRUV�ZLWK�DQ�LQFUHDVHG�IXQFWLRQDOLW\��L�H��WKH�SURILOH
RIIHUV�WKH�SRVVLELOLW\�WR�XVH�GLIIHUHQW�VHQVRU�PRQLWRUV�DQG�FRQWURO�IXQFWLRQV�DQG�DOORZV�D�ELQDU\�SDUDPHWHUL]LQJ
RI�WKH�VHQVRU�

$�������&RGHV

7KH�,�2�FRGH�VKDOO�EH�+H[���

7KH�,'�FRGH�VKDOO�EH�+H[���

$�������0HDQLQJV�RI�,�2�GDWD

7KH�PHDQLQJV�RI�WKH�,�2�GDWD�ELWV�DUH�VXPPDUL]HG�LQ�7DEOH�$���

7DEOH�$���²�0HDQLQJV�RI�GDWD
%LW 7\SH )XQFWLRQ &RQWUROOHU�OHYHO $6�L�OHYHO 0HDQLQJ

'� ,QSXW 6HQVRU�IXQFWLRQ � /2: 3K\VLFDO�VLJQDO�QRW�GHWHFWHG
� +,*+ 3K\VLFDO�VLJQDO�GHWHFWHG

'� ,QSXW :DUQLQJ � /2: :DUQLQJ�RQ
� +,*+ :DUQLQJ�RII

'� ,QSXW $YDLODELOLW\ � /2: 1RW�DYDLODEOH
� +,*+ $YDLODEOH

'� 2XWSXW 7HVW � +,*+ 7HVW�IXQFWLRQ�LQDFWLYH
� /2: 7HVW�IXQFWLRQ�DFWLYH

'��VKDOO�RQO\�EH�XVHG�DV�LQSXW�IRU�WKH�VWDWXV�RI�WKH�VZLWFKLQJ�HOHPHQW�LQ�WKH�VHQVRU��WKH�WHUP�µµSK\VLFDO�VLJQDO¶¶
LQ�WKH�FROXPQ�µµPHDQLQJ¶¶�EHLQJ�GHILQHG�LQ�$����,I�WKH�VODYH�LV�D�UHPRWH�,�2�SRUW�WR�ZKLFK�WKH�WZR�VHQVRUV�PD\
EH�FRQQHFWHG��WKHQ�WKH�WHUPV�µµSK\VLFDO�VLJQDO�GHWHFWHG¶¶�DQG�µµSK\VLFDO�VLJQDO�QRW�GHWHFWHG¶¶�VKDOO�EH�UHSODFHG�E\
µµVZLWFKLQJ�HOHPHQW�LQ�WKH��H[WHUQDO��VHQVRU�FORVHG¶¶�DQG�µµVZLWFKLQJ�HOHPHQW�LQ�WKH��H[WHUQDO��VHQVRU�RSHQ¶¶
UHVSHFWLYHO\�

'��VKDOO�RQO\�EH�XVHG�DV�D�ZDUQLQJ�VLJQDO��,W�LQGLFDWHV�WKDW�WKH�VHQVRU�LV�ZRUNLQJ�EXW�KDV�D�UHGXFHG�IXQFWLRQDOLW\
RU�QHHGV�DQ�LQVSHFWLRQ�

'��VKDOO�PRQLWRU�WKH�DYDLODELOLW\�RI�WKH�VHQVRU�RQO\��$�EUHDNGRZQ�RI�WKH�GHYLFH�PD\�EH�VLJQDOOHG�E\�WKLV�ELW�

'��VKDOO�RQO\�LQLWLDWH�D�IXQFWLRQDO�WHVW�RI�WKH�VHQVRU�

$�PDVWHU�UHTXHVW�RQ�GDWD�ELWV�QRW�XVHG�VKDOO�DOZD\V�\LHOG�DQ�$6�L�+,*+�OHYHO�
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$�������0HDQLQJV�RI�SDUDPHWHUV

$���������,QGXFWLYH�SUR[LPLW\�VZLWFKHV

)RU�LQGXFWLYH�SUR[LPLW\�VZLWFKHV�WKH�PHDQLQJ�RI�WKH�SDUDPHWHU�ELWV�DUH�VXPPDUL]HG�LQ�7DEOH�$���

7DEOH�$���²�0HDQLQJV�IRU�LQGXFWLYH�SUR[LPLW\�VZLWFKHV
%LW 7\SH )XQFWLRQ &RQWUROOHU�OHYHO $6�L�OHYHO 0HDQLQJ

3� 3DUDPHWHU 7LPHU � /2: 7LPHU�IXQFWLRQ�21
� +,*+ 7LPHU�IXQFWLRQ�2))

3� 3DUDPHWHU ,QYHUVLRQ�RI�'� � /2: ,QYHUVLRQ�RI�'�
� +,*+ '��DV�VSHFLILHG

3� 3DUDPHWHU 5DQJH � /2: /RZ�UDQJH
� +,*+ +LJK�UDQJH

3� 3DUDPHWHU 6SHFLDO�IXQFWLRQ � /2: 6SHFLDO�IXQFWLRQ
� +,*+ %DVLF�IXQFWLRQ

3��VKDOO�RQO\�EH�XVHG�WR�DFWLYDWH�D�WLPHU�IXQFWLRQ�

3��VKDOO�RQO\�EH�XVHG�WR�LQYHUW�WKH�PHDQLQJ�RI�'��

3��VKDOO�RQO\�EH�XVHG�WR�VHOHFW�EHWZHHQ�WZR�GLIIHUHQW�UDQJHV�RI�WKH�VHQVRU��H�J��EHWZHHQ�VLQJOH�DQG�GRXEOH
GLVWDQFH�UDQJH�

3��VKDOO�RQO\�EH�XVHG�WR�VHW�D�VSHFLDO�IXQFWLRQ�RI�WKH�VHQVRU��6XFK�D�IXQFWLRQ�PD\�EH�H�J��D�VSHFLDO�PRGH��D
WHDFK�LQ��D�UHVHW�RI�WKH�VHQVRU��HWF�

$�PDVWHU�UHTXHVW�RQ�SDUDPHWHU�ELWV�QRW�XVHG�VKDOO�DOZD\V�\LHOG�DQ�$6�L�+,*+�OHYHO�

$���������3KRWRHOHFWULF�SUR[LPLW\�VZLWFKHV

)RU�SKRWRHOHFWULF�SUR[LPLW\�VZLWFKHV�WKH�PHDQLQJV�RI�WKH�SDUDPHWHU�ELWV�DUH�VXPPDUL]HG�LQ�7DEOH�$����

7DEOH�$����²�0HDQLQJV�IRU�SKRWRHOHFWULF�SUR[LPLW\�VZLWFKHV
%LW 7\SH )XQFWLRQ &RQWUROOHU�OHYHO $6�L�OHYHO 0HDQLQJ

3� 3DUDPHWHU 0RGXODWLRQ � /2: /RZ�PRGXODWLRQ�IUHTXHQF\
IUHTXHQF\ � +,*+ +LJK�PRGXODWLRQ�IUHTXHQF\

3� 3DUDPHWHU ,QYHUVLRQ�RI�'� � /2: ,QYHUVLRQ�RI�'�
� +,*+ '��DV�VSHFLILHG

3� 3DUDPHWHU 7LPHU � /2: 7LPHU�IXQFWLRQ�21
� +,*+ 7LPHU�IXQFWLRQ�2))

3� 3DUDPHWHU 6SHFLDO � /2: 6SHFLDO�IXQFWLRQ
IXQFWLRQ � +,*+ %DVLF�IXQFWLRQ

3��VKDOO�RQO\�EH�XVHG�WR�FKDQJH�WKH�PRGXODWLRQ�IUHTXHQF\�RI�WKH�VHQVRU�

3��VKDOO�RQO\�EH�XVHG�WR�LQYHUW�WKH�PHDQLQJ�RI�'��

3��VKDOO�RQO\�EH�XVHG�WR�DFWLYDWH�D�WLPHU�IXQFWLRQ�

3��VKDOO�RQO\�EH�XVHG�WR�VHW�D�VSHFLDO�IXQFWLRQ�RI�WKH�VHQVRU��6XFK�D�IXQFWLRQ�PD\�EH�H�J��D�VSHFLDO�PRGH��D
WHDFK�LQ��D�UHVHW�RI�WKH�VHQVRU��HWF�

$�PDVWHU�UHTXHVW�RQ�SDUDPHWHU�ELWV�QRW�XVHG�VKDOO�DOZD\V�\LHOG�DQ�$6�L�+,*+�OHYHO�
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$���������2WKHU�VHQVRUV

2WKHU�VHQVRUV�VKDOO�QRW�XVH�SDUDPHWHUV�3��WR�3��DQG�D�PDVWHU�UHTXHVW�RQ�SDUDPHWHU�ELWV�VKDOO�DOZD\V�\LHOG�DQ
$6�L�+,*+�OHYHO�

$�������$GGLWLRQDO�UHTXLUHPHQWV

7KH�GHWDLOHG�IXQFWLRQV�RI�WKH�VLQJOH�GDWD�ELWV�DQG�SDUDPHWHU�ELWV�XVHG�IRU�D�SDUWLFXODU�VHQVRU�VKDOO�EH�VWDWHG�LQ�WKH
SURGXFW�GRFXPHQWDWLRQ�RI�WKH�VHQVRU�

$�����'XDO�DFWXDWRU�ZLWK�IHHGEDFN�6�%��

$�������'HILQLWLRQ

7KLV�VODYH�SURILOH�FROOHFWV�WKH�DSSOLFDWLRQV�RI�GXDO�DFWXDWRUV�ZLWK�IHHGEDFN�VLJQDOV��VXFK�DV�H�J��WZR�GLUHFWLRQDO
SQHXPDWLF�RU�K\GUDXOLF�F\OLQGHUV��WZR�GLUHFWLRQDO�PRWRUV��HWF��7KH�DFWXDO�SRVLWLRQ�RU�PRYHPHQW�RI�WKH�DFWXDWRU
LV�LQGLFDWHG�E\�WZR�IHHGEDFN�VLJQDOV�

$�������&RGHV

7KH�,�2�FRGH�VKDOO�EH�+H[�%�

7KH�,'�FRGH�VKDOO�EH�+H[���

$�������0HDQLQJV�RI�,�2�GDWD

7KH�PHDQLQJV�RI�WKH�,�2�GDWD�ELWV�DUH�VXPPDUL]HG�LQ�7DEOH�$����

7DEOH�$����²�0HDQLQJV�RI�GDWD
%LW 7\SH )XQFWLRQ &RQWUROOHU�OHYHO $6�L�OHYHO 0HDQLQJ

'� 2XWSXW &RPPDQG � +,*+ 6HW�DFWXDWRU���GH�HQHUJL]HG
DFWXDWRU�� � /2: 6HW�DFWXDWRU���HQHUJL]HG

'� 2XWSXW &RPPDQG � +,*+ 6HW�DFWXDWRU���GH�HQHUJL]HG
DFWXDWRU�� � /2: 6HW�DFWXDWRU���HQHUJL]HG

'� ,QSXW )HHGEDFN�IURP�� � /2: $FWXDWRU���LV�GH�HQHUJL]HG
� +,*+ $FWXDWRU���LV�HQHUJL]HG

'� ,QSXW )HHGEDFN�IURP�� � /2: $FWXDWRU���LV�GH�HQHUJL]HG
� +,*+ $FWXDWRU���LV�HQHUJL]HG

'��DQG�'��VKDOO�RQO\�EH�XVHG�DV�FRPPDQG�RXWSXWV�IRU�WKH�DFWXDWRUV���DQG���UHVSHFWLYHO\�

'��DQG�'��VKDOO�RQO\�EH�XVHG�IRU�WKH�IHHGEDFN�VLJQDOV�RI�DFWXDWRUV���DQG���UHVSHFWLYHO\�

$�������0HDQLQJV�RI�SDUDPHWHUV

7KH�PHDQLQJV�RI�WKH�SDUDPHWHU�ELWV�DUH�VXPPDUL]HG�LQ�7DEOH�$����

7DEOH�$����²�0HDQLQJV�RI�SDUDPHWHUV
%LW 7\SH )XQFWLRQ &RQWUROOHU�OHYHO $6�L�OHYHO 0HDQLQJ

3� 3DUDPHWHU :DWFKGRJ�IXQFWLRQ � /2: :DWFKGRJ�HQDEOHG
� +,*+ :DWFKGRJ�GLVDEOHG

3� 3DUDPHWHU ,QWHUORFN���DQG�� � /2: ��DQG���LQWHUORFNHG
� +,*+ 1R�LQWHUORFN

3� 3DUDPHWHU 5HPRWH�UHVHW � /2: 6WDUW�UHPRWH�UHVHW
� +,*+ 1RUPDO�RSHUDWLRQ

3� 3DUDPHWHU 6SHFLDO�IXQFWLRQ � /2: 6SHFLDO�IXQFWLRQ
� +,*+ %DVLF�IXQFWLRQ
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3��VKDOO�RQO\�EH�XVHG�WR�HQDEOH�D�ZDWFKGRJ�IXQFWLRQ�PRQLWRULQJ�WKH�FRQWLQXLW\�RI�WKH�FRPPXQLFDWLRQ�DFWLYLW\�RI
WKH�VODYH��7KH�ZDWFKGRJ�IXQFWLRQ�VKDOO�KDYH�D�UHVSRQVH�WLPH�JUHDWHU�WKDQ����PV�DQG�VKDOO�GH�HQHUJL]H�WKH
DFWXDWRUV�IROORZLQJ�D�FRPPXQLFDWLRQ�IDLOXUH�

3��VKDOO�RQO\�EH�XVHG�WR�DFWLYDWH�DQ�LQWHUORFN�RI�WKH�DFWXDWRUV���DQG����,I�3��LV�LQ�RSHUDWLRQ�DQG�VHW�WR�LWV�$6�L
/2:�OHYHO�LW�VKDOO�QRW�EH�SRVVLEOH�WR�VHW�ERWK�DFWXDWRUV�DFWLYH�DW�WKH�VDPH�WLPH��$Q�DWWHPSW�WR�HQHUJL]H�ERWK
DFWXDWRUV�VLPXOWDQHRXVO\�VKDOO�UHVXOW�LQ�GH�HQHUJL]LQJ�ERWK�DFWXDWRUV�

3��VKDOO�RQO\�EH�XVHG�DV�UHPRWH�UHVHW��$�UHPRWH�UHVHW�PD\�EH�XVHG��IRU�H[DPSOH��WR�UHVWDUW�WKH�DFWXDWRU�RXW�RI�D
IDXOW�VWDWH��RU�WR�VHW�WKH�DFWXDWRU�WR�D�GHILQHG�LQLWLDO�VWDWH�SRVLWLRQ�

3��VKDOO�RQO\�EH�XVHG�WR�DFWLYDWH�VSHFLDO�IXQFWLRQV��VXFK�DV�WLPHU��VSHHG�XS�DQG�WHVW�

$�PDVWHU�UHTXHVW�RQ�SDUDPHWHU�ELWV�VKDOO�DOZD\V�\LHOG�DQ�$6�L�+,*+�OHYHO�

$�������$GGLWLRQDO�UHTXLUHPHQWV

7KH�GHWDLOHG�IXQFWLRQV�RI�WKH�VLQJOH�GDWD�ELWV�DQG�SDUDPHWHU�ELWV�XVHG�VKDOO�EH�VWDWHG�LQ�WKH�SURGXFW
GRFXPHQWDWLRQ�

$�����6LQJOH�DFWXDWRU�ZLWK�PRQLWRULQJ�6�'��

$�������'HILQLWLRQ

7KLV�VODYH�SURILOH�FROOHFWV�WKH�DSSOLFDWLRQV�RI�VLQJOH�DFWXDWRUV�ZLWK�H[WHQGHG�PRQLWRU�IXQFWLRQV��VXFK�DV�IRU
PRWRU�IHHGHUV��7KH�VWDWH�RI�WKH�DFWXDWRU�PD\�EH�PRQLWRUHG�E\�XS�WR�WKUHH�ELWV�RI�LQIRUPDWLRQ�

$�������&RGHV

7KH�,�2�FRGH�VKDOO�EH�+H[�'�

7KH�,'�FRGH�VKDOO�EH�+H[���

$�������0HDQLQJV�RI�,�2�GDWD

7KH�PHDQLQJV�RI�WKH�,�2�GDWD�ELWV�DUH�VXPPDUL]HG�LQ�7DEOH�$����

7DEOH�$����²�0HDQLQJV�RI�GDWD
%LW 7\SH )XQFWLRQ &RQWUROOHU�OHYHO $6�L�OHYHO 0HDQLQJ

'� 2XWSXW &RPPDQG � +,*+ 6HW�DFWXDWRU�GH�HQHUJL]HG
� /2: 6HW�DFWXDWRU�HQHUJL]HG

'� ,QSXW )HHGEDFN � /2: $FWXDWRU�LQ�GH�HQHUJL]HG�SRVLWLRQ
� +,*+ $FWXDWRU�LQ�HQHUJL]HG�SRVLWLRQ

'� ,QSXW )DXOW � /2: )DXOW
� +,*+ 1R�IDXOW

'� ,QSXW $YDLODELOLW\ � /2: 1RW�DYDLODEOH
� +,*+ $YDLODEOH

'��VKDOO�RQO\�EH�XVHG�DV�FRPPDQG�RXWSXW�IRU�WKH�DFWXDWRU�

'��VKDOO�RQO\�EH�XVHG�IRU�WKH�IHHGEDFN�VLJQDOV�RI�WKH�DFWXDWRU�

'��VKDOO�RQO\�EH�XVHG�WR�LQGLFDWH�D�IDXOW�FRQGLWLRQ��7KH�IDXOW�PHVVDJHV�DUH�WKH�UHDFWLRQ�RI�D�SURWHFWLRQ�GHYLFH�DQG
PD\�LQGLFDWH�IDXOWV�VXFK�DV�RYHUORDG��RYHU�WHPSHUDWXUH��RYHUFXUUHQW�DQG�WULSSLQJ�RI�D�PRWRU�

'��VKDOO�RQO\�EH�XVHG�WR�PRQLWRU�WKH�DYDLODELOLW\�RI�WKH�DFWXDWRU�
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$�������0HDQLQJV�RI�SDUDPHWHUV

7KH�PHDQLQJV�RI�WKH�SDUDPHWHU�ELWV�DUH�VXPPDUL]HG�LQ�7DEOH�$����

7DEOH�$����²�0HDQLQJV�RI�SDUDPHWHUV
%LW 7\SH )XQFWLRQ &RQWUROOHU�OHYHO $6�L�OHYHO 0HDQLQJ

3� 3DUDPHWHU :DWFKGRJ�IXQFWLRQ � /2: :DWFKGRJ�HQDEOHG
� +,*+ :DWFKGRJ�GLVDEOHG

3� 3DUDPHWHU 7LPHU � /2: 7LPHU�HQDEOHG
� +,*+ 7LPHU�GLVDEOHG

3� 3DUDPHWHU 5HPRWH�UHVHW � /2: 6WDUW�UHPRWH�UHVHW
� +,*+ 1RUPDO�RSHUDWLRQ

3� 3DUDPHWHU 6SHFLDO�IXQFWLRQ � /2: 6SHFLDO�IXQFWLRQ
� +,*+ %DVLF�IXQFWLRQ

3��VKDOO�RQO\�EH�XVHG�WR�HQDEOH�D�ZDWFKGRJ�IXQFWLRQ��LI�VXFK�D�IXQFWLRQ�LV�LPSOHPHQWHG��ZKLFK�PRQLWRUV�WKH
FRQWLQXLW\�RI�WKH�FRPPXQLFDWLRQ�DFWLYLW\�RI�WKH�VODYH��7KH�ZDWFKGRJ�IXQFWLRQ�VKDOO�KDYH�D�UHVSRQVH�WLPH�JUHDWHU
WKDQ����PV�DQG�VKDOO�GH�HQHUJL]H�WKH�DFWXDWRUV�IROORZLQJ�D�FRPPXQLFDWLRQ�IDXOW�

3��VKDOO�RQO\�EH�XVHG�WR�DFWLYDWH�D�WLPHU�IXQFWLRQ�LQ�WKH�DFWXDWRU�

3��VKDOO�RQO\�EH�XVHG�DV�UHPRWH�UHVHW��$�UHPRWH�UHVHW�PD\�EH�XVHG��IRU�H[DPSOH�WR�UHVWDUW�WKH�DFWXDWRU�RXW�RI�D
IDXOW�VWDWH��RU�WR�VHW�WKH�DFWXDWRU�WR�D�GHILQHG�LQLWLDO�VWDWH�SRVLWLRQ�

3��VKDOO�RQO\�EH�XVHG�WR�DFWLYDWH�VSHFLDO�IXQFWLRQV��VXFK�DV�VSHHG�XS�DQG�WHVW�

$�PDVWHU�UHTXHVW�RQ�SDUDPHWHU�ELWV�ZKLFK�DUH�QRW�XVHG�VKDOO�DOZD\V�\LHOG�DQ�$6�L�+,*+�OHYHO�

$�������$GGLWLRQDO�UHTXLUHPHQWV

7KH�GHWDLOHG�IXQFWLRQ�RI�WKH�VLQJOH�GDWD�ELWV�DQG�SDUDPHWHU�ELWV�XVHG�VKDOO�EH�VWDWHG�LQ�WKH�SURGXFW
GRFXPHQWDWLRQ�

$QQH[�%��QRUPDWLYH�
0DVWHU�SURILOHV

%���,QWURGXFWLRQ

7KH�$6�L�PDVWHU�VSHFLILFDWLRQ�RI�WKLV�VWDQGDUG�JLYHV�D�OLVW�RI�IXQFWLRQV�WR�HQVXUH�WKH�H[SHFWHG�EHKDYLRXU�DW�WKH
$6�L�OLQH�

$6�L�PDWHUV�QHHG�QRW�SURYLGH�DOO�WKHVH�IXQFWLRQV��EXW�WKRVH�IXQFWLRQV�ZKLFK�DUH�SURYLGHG�VKDOO�FRQIRUP�WR�WKLV
VWDQGDUG�

7KLV�DQQH[�VSHFLILHV�SURILOHV�IRU�WKH�$6�L�PDVWHU��WR�SUHYHQW�FRQIXVLRQ�EHWZHHQ�GLIIHUHQW�$6�L�PDVWHUV�IURP
GLIIHUHQW�PDQXIDFWXUHUV�DQG�WR�HQVXUH�WKH�LQWHU�RSHUDELOLW\�EHWZHHQ�PDVWHU�DQG�VODYHV�

%���7\SH�RI�SURILOHV

$Q�$6�L�PDVWHU�VKDOO�KDYH�RQH�RI�WKH�IROORZLQJ�SURILOHV�

7DEOH�%���²�0DVWHU�SURILOHV
3URILOH�LGHQWLILHU 1DPH 5HPDUN

0� 0LQLPXP�PDVWHU 2QO\�IRU�GDWD�,�2
0� )XOO�PDVWHU )XOO�GDWD�,�2��SDUDPHWHU�DQG�DOO�RWKHU�IXQFWLRQV
0� 5HGXFHG�PDVWHU )XOO�GDWD�,�2�DQG�PLQLPXP�SDUDPHWHU�IXQFWLRQV

$OO�SURILOHV�GHILQH�WKH�IXQFWLRQDOLW\�RI�WKH�$6�L�PDVWHU�DW�WKH�LQWHUIDFH�WR�WKH�XVHU�
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7KH�LPSOHPHQWDWLRQ�RI�WKH�IXQFWLRQ�DW�WKH�XVHU�LQWHUIDFH�IRU�HDFK�VSHFLILF�SURILOH�GHSHQGV�RQ�WKH�W\SH�RI�$6�L
PDVWHU�

%���%HKDYLRXU�RI�WKH�PDVWHU�DFFRUGLQJ�WR�WKH�SURILOHV

$�PDVWHU�VKDOO�KDYH�D�ZHOO�GHILQHG�EHKDYLRXU�IRU�VWDUW�XS��UXQQLQJ�DQG�VKXWGRZQ�DV�GHVFULEHG�LQ�WKLV�VWDQGDUG�

7KH�UHTXLUHG�EHKDYLRXU��WKH�VWDUW�XS�DQG�VKXWGRZQ�DUH�GHILQHG�LQ�����DQG�VKDOO�EH�LPSOHPHQWHG�DFFRUGLQJ�WR�WKLV
GHILQLWLRQ�

(UURU�UHSRUWLQJ�E\�$6�L�PDVWHUV�VKDOO�EH�WKH�VDPH�IRU�DOO�PDVWHUV��$V�D�PLQLPXP��WKH�IODJ�FRQILJB2.�VKDOO�EH
DYDLODEOH��7KLV�IODJ�PD\�EH�FRPELQHG�ZLWK�RWKHU�VWDWXV�RU�HUURU�LQIRUPDWLRQ��7KH�IODJ�FRQILJB2.�QHHG�QRW�EH
HYDOXDWHG�LQ�FRQILJXUDWLRQ�PRGH�LI�LW�LV�FRPELQHG�ZLWK�RWKHU�IODJV�

,I�WKHUH�DUH�VHYHUDO�FRQWUROOHU�LQWHUIDFHV��H�J��IURQW�SDQHO�ZLWK�VZLWFKHV�DQG�OLJKWV�FRPELQHG�ZLWK�VRIWZDUH�FDOOV
LQWHUIDFH��WKH�HUURU�IODJ�VKDOO�EH�DFFHVVLEOH�RQ�DOO�FRQWUROOHU�LQWHUIDFHV�RI�WKH�$6�L�PDVWHU�

%���/LVW�RI�IXQFWLRQV�DQG�SURILOH�DVVLJQPHQW

7DEOH�%���VKRZV�WKH�QDPHV��WKH�UHVXOWV�DQG�IXQFWLRQDOLW\�RI�WKH�IXQFWLRQV�LQ�DEEUHYLDWHG�IRUP��7KH\�DUH
GHVFULEHG�LQ�WKH�PDQQHU�RI�VRIWZDUH�FDOOV�

$�3URWRFRO�,PSOHPHQWDWLRQ�&RQIRUPDQFH�6WDWHPHQW��3,&6��DFFRUGLQJ�WR�WKH�SURILOH�DVVLJQPHQW�VKDOO�EH
LQFOXGHG�LQ�WKH�SURGXFW�GRFXPHQWDWLRQ��7KH�3,&6�GHVFULEHV�WKH�PDSSLQJ�EHWZHHQ�WKH�IXQFWLRQV�GHILQHG�LQ�WKH
$6�L�PDVWHU�VSHFLILFDWLRQ�DQG�WKH�IXQFWLRQV�DYDLODEOH�DW�WKH�FRQWUROOHU�RU�XVHU�LQWHUIDFH�

7KH�3,&6�VKDOO�LQFOXGH�D�GHFODUDWLRQ�RI�WKH�$6�L�F\FOH�WLPH��7KLV�VKDOO�DOORZ�WKH�FDOFXODWLRQ�RI�WKH�F\FOH�WLPH
GHSHQGLQJ�RQ�WKH�QXPEHU�RI�DFWLYDWHG�VODYHV��EDVHG�RQ�WKH�IROORZLQJ�DVVXPSWLRQV�

PDVWHU�UHTXHVW� ����7ELW�
PDVWHU�SDXVH� ���7ELW�
VODYH�UHVSRQVH� ���7ELW�
VODYH�SDXVH� ���7ELW�
RQH�>LQFOXVLRQ�SKDVH@�SHU�$6�L�F\FOH�

(;$03/(

$6�L�F\FOH�WLPH� XS�WR����DFWLYDWHG�VODYHV� ��PV
���WR����DFWLYDWHG�VODYHV� �����QXPEHU�RI�DFWLYDWHG�VODYHV��î������V�
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7DEOH�%���²3URILOH�DVVLJQPHQW�OLVW
1R� )XQFWLRQ�RU�FDOO�DW�FRQWUROOHU�LQWHUIDFH 'DWD�WUDQVIHU��IXQFWLRQ 0� 0� 0�

��� ,PDJH��6WDWXV� 5HDGB,',��� ,',�� ��&RQWUROOHU 0 0 0
��� 6WDWXV� :ULWHB2'��,PDJH� &RQWUROOHU�� ��2' 0 0 0
��� 6WDWXV� 6HWBSHUPDQHQWBSDUDPHWHU��$GGU��3DUDP� &RQWUROOHU�� ��33>[@ 2 0 2
��� 3DUDP��6WDWXV� *HWBSHUPDQHQWBSDUDPHWHU��$GGU� 33>[@� ��&RQWUROOHU 2 0 2
��� 6WDWXV��53DUDP� :ULWHBSDUDPHWHU��$GGU��3DUDP� &RQWUROOHU�� ��6ODYH>[@ 2 0 0
��� 6WDWXV��3DUDP� 5HDGBSDUDPHWHU��$GGU� 3D>[@� ��&RQWUROOHU 2 0 2
��� 6WDWXV� 6WRUHBDFWXDOBSDUDPHWHUV��� 3D�� ��3S 2 0 0
��� 6WDWXV� 6HWBSHUPDQHQWBFRQILJXUDWLRQ��$GGU��&RQILJ� &RQWUROOHU�� ��3&'>[@ 2 0 2
��� 6WDWXV��&RQILJ� *HWBSHUPDQHQWBFRQILJXUDWLRQ��$GGU� 3&'>[@� ��&RQWUROOHU 2 0 2
�� 6WDWXV� 6WRUHBDFWXDOBFRQILJXUDWLRQ��� &',�� ��3&' 0 0 0
�� 6WDWXV��&RQILJ� 5HDGBDFWXDOBFRQILJXUDWLRQ��$GGU� &',>[@� ��&RQWUROOHU 2 0 2
�� 6WDWXV� 6HWB/36��/LVW��� &RQWUROOHU�� ��/36 2 0 2
�� 6WDWXV��/LVW��� *HWB/36��� /36�� ��&RQWUROOHU 2 0 2
�� 6WDWXV��/LVW��� *HWB/$6��� /$6�� ��&RQWUROOHU 2 0 2
�� 6WDWXV��/LVW��� *HWB/'6��� /'6�� ��&RQWUROOHU 2 0 2
���� 6WDWXV��)ODJV� *HWBIODJV��� )ODJV�� ��&RQWUROOHU 2 0 2
���� 6WDWXV��)ODJ� *HWBIODJBFRQILJB2.��� )ODJ�� ��&RQWUROOHU 0 0 0
���� 6WDWXV��)ODJ� *HWBIODJB/'6����� )ODJ�� ��&RQWUROOHU 2 0 2
���� 6WDWXV��)ODJ� *HWBIODJBDXWRBDGGUHVVBDVVLJQ��� )ODJ�� ��&RQWUROOHU 2 0 2
���� 6WDWXV��)ODJ� *HWBIODJBDXWRBSURJBDYDLODEOH��� )ODJ�� ��&RQWUROOHU 2 0 2
���� 6WDWXV��)ODJ� *HWBIODJBFRQILJXUDWLRQBDFWLYH��� )ODJ�� ��&RQWUROOHU 2 0 2
���� 6WDWXV��)ODJ� *HWBIODJBQRUPDOBRSHUDWLRQBDFWLYH��� )ODJ�� ��&RQWUROOHU 2 0 2
���� 6WDWXV��)ODJ� *HWBIODJB$3)��� )ODJ�� ��&RQWUROOHU 2 0 2
���� 6WDWXV��)ODJ� *HWBIODJBRIIOLQHBUHDG\��� )ODJ�� ��&RQWUROOHU 2 0 2
�� 6WDWXV� 6HWBRSHUDWLRQBPRGH��0RGH� &RQWUROOHU�� ��20�)ODJ 0 0 0
�� 6WDWXV� 6HWBRIIOLQHBPRGH��0RGH� &RQWUROOHU�� ��2IIOLQH�)ODJ 2 0 2
�� 6WDWXV� $FWLYDWHBGDWDBH[FKDQJH��0RGH� &RQWUROOHU�� ��'(�)ODJ 2 2 2
�� 6WDWXV� &KDQJHBVODYHBDGGUHVV��$GGU���$GGU�� &RQWUROOHU�� ��6ODYH 2 0 2
���� 6WDWXV� 6HWBDXWRBDGUHVVBHQDEOH��0RGH� &RQWUROOHU�� ��$(�%LW 2 2 2
���� 0RGH� *HWBDXWRBDGUHVVBHQDEOH��� &RQWUROOHU� �$(�%LW 2 2 2
���� 6WDWXV��5HVS� &PGBUHVHWB$6�LBVODYH��$GGU��5(6(7� &RQWUROOHU�� ��6ODYH 2 2 2
���� 6WDWXV��5HVS� &PGBUHDGB,2BFRQILJXUDWLRQ��$GGU��&21)� &RQWUROOHU�� ��6ODYH 2 2 2
���� 6WDWXV��5HVS� &PGBUHDGBLGHQWLILFDWLRQBFRGH��$GGU�,'&2'� &RQWUROOHU�� ��6ODYH 2 2 2
���� 6WDWXV��5HVS� &PGBUHDGBVWDWXV��$GGU��67$7� &RQWUROOHU�� ��6ODYH 2 2 2
���� 6WDWXV��5HVS� &PGBUHDGBUHVHWBVWDWXV��$GGU��7$75(6� &RQWUROOHU�� ��6ODYH 2 2 2
���� 6WDWXV��5HVS� &PGB5���$GGU��5�&2'(� &RQWUROOHU�� ��6ODYH 2 2 2
127(���7KH�IXQFWLRQV������WR������LQFOXVLYH�PDNH�XVH�RI�WKH�H[HFXWLRQ�FRQWURO�IXQFWLRQ�H[HFXWHBFRPPDQG��DGGU��LQIR��

.H\�WR�WKH�V\PEROV� 6LJQ 0HDQLQJ
0 0DQGDWRU\
2 2SWLRQDO
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$6�L�3URWRFRO�,PSOHPHQWDWLRQ�&RQIRUPDQFH�6WDWHPHQW��3,&6��

0DQXIDFWXUHU�
3URGXFW�QDPH�

2UGHU�1R��
5HOHDVH�

'DWH�

7DEOH�%���²�/LVW�RI�LPSOHPHQWHG�IXQFWLRQV
1R� )XQFWLRQ�RU�FDOO�DW�FRQWUROOHU�LQWHUIDFH � 5HPDUN��

LPSOHPHQWHG�E\
��� ,PDJH��6WDWXV� 5HDGB,',���
��� 6WDWXV� :ULWHB2'��,PDJH�
��� 6WDWXV� 6HWBSHUPDQHQWBSDUDPHWHU��$GGU��3DUDP�
��� 3DUDP��6WDWXV� *HWBSHUPDQHQWBSDUDPHWHU��$GGU�
��� 6WDWXV��53DUDP� :ULWHBSDUDPHWHU��$GGU��3DUDP�
��� 6WDWXV��3DUDP� 5HDGBSDUDPHWHU��$GGU�
��� 6WDWXV� 6WRUHBDFWXDOBSDUDPHWHUV���
��� 6WDWXV� 6HWBSHUPDQHQWBFRQILJXUDWLRQ��$GGU��&RQILJ�
��� 6WDWXV��&RQILJ� *HWBSHUPDQHQWBFRQILJXUDWLRQ��$GGU�
�� 6WDWXV� 6WRUHBDFWXDOBFRQILJXUDWLRQ���
�� 6WDWXV��&RQILJ� 5HDGBDFWXDOBFRQILJXUDWLRQ��$GGU�
�� 6WDWXV� 6HWB/36��/LVW���
�� 6WDWXV��/LVW��� *HWB/36���
�� 6WDWXV��/LVW��� *HWB/$6���
�� 6WDWXV��/LVW��� *HWB/'6���
���� 6WDWXV��)ODJV� *HWB)ODJV���
���� 6WDWXV��)ODJ� *HWBIODJBFRQILJB2.���
���� 6WDWXV��)ODJ� *HWBIODJB/'6�����
���� 6WDWXV��)ODJ� *HWBIODJBDXWRBDGGUHVVBDVVLJQ���
���� 6WDWXV��)ODJ� *HWBIODJBDXWRBSURJBDYDLODEOH���
���� 6WDWXV��)ODJ� *HWBIODJBFRQILJXUDWLRQBDFWLYH���
���� 6WDWXV��)ODJ� *HWBIODJBQRUPDOBRSHUDWLRQBDFWLYH���
���� 6WDWXV��)ODJ� *HWBIODJB$3)���
���� 6WDWXV��)ODJ� *HWBIODJBRIIOLQHBUHDG\���
�� 6WDWXV� 6HWBRSHUDWLRQBPRGH��0RGH�
�� 6WDWXV� 6HWBRIIOLQHBPRGH��0RGH�
�� 6WDWXV� $FWLYDWHBGDWDBH[FKDQJH��0RGH�
�� 6WDWXV� &KDQJHBVODYHBDGGUHVV��$GGU���$GGU��
���� 6WDWXV� 6HWBDXWRBDGGUHVVBHQDEOH��0RGH�
���� 0RGH� *HWBDXWRBDGGUHVVBHQDEOH���
���� 6WDWXV��5HVS� &PGBUHVHWBDV�LBVODYH��$GGU��5(6(7�
���� 6WDWXV��5HVS� &PGBUHDGB,2BFRQILJXUDWLRQ��$GGU��&21)�
���� 6WDWXV��5HVS� &PGBUHDGBLGHQWLILFDWLRQBFRGH��$GGU��,'&2'�
���� 6WDWXV��5HVS� &PGBUHDGBVWDWXV��$GGU��67$7�
���� 6WDWXV��5HVS� &PGBUHDGBUHVHWBVWDWXV��$GGU��67$75(6�
���� 6WDWXV��5HVS� &PGB5���$GGU��5�&2'(�

.H\�WR�WKH�V\PEROV�IRU�FROXPQ��� 6LJQ 0HDQLQJ

; ,PSOHPHQWHG

1RW�DYDLODEOH

)LJXUH�%���²�3,&6�PRGHO
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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.


