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This British Standard is the English language version of EN 50295:1999.
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PEL/17, Switchgear, controlgear, and HV-LV co-ordination, to Subcommittee
PEL/17/2, Low-voltage switchgear and controlgear, which has the responsibility to:
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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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'HVFULSWRUV��ORZ�YROWDJH�VZLWFKJHDU��FRQWURO�HTXLSPHQW��DXWRPDWLF�V\VWHPV��LQWHUIDFHV�VHQVRU�DFWXDWRU�
GHILQLWLRQ��FODVVLILFDWLRQ��PDUNLQJ��SHUIRUPDQFH�HYDOXDWLRQ��HTXLSPHQW�VSHFLILFDWLRQ��WHVWV

(QJOLVK�YHUVLRQ

/RZ�YROWDJH�VZLWFKJHDU�DQG�FRQWUROJHDU�²
&RQWUROOHU�DQG�GHYLFH�LQWHUIDFH�V\VWHPV�²

$FWXDWRU�6HQVRU�LQWHUIDFH��$6�L�

$SSDUHLOODJH�j�EDVVH�WHQVLRQ�²
6\VWqPHV�G¶LQWHUIDFH�DSSDUHLO�GH�FRPPDQGH���DSSDUHLOV�²
,QWHUIDFH�FDSWHXU�DFWLRQQHXU��$6�L�

1LHGHUVSDQQXQJVVFKDOWJHUlWH�6WHXHUXQJV���XQG
*HUlWH�,QWHUIDFH�6\VWHPH�²
$NWXDWRU�6HQVRU�,QWHUIDFH��$6�L�

7KLV�(XURSHDQ�6WDQGDUG�ZDV�DSSURYHG�E\�&(1(/(&�RQ������������

&(1(/(&�PHPEHUV�DUH�ERXQG�WR�FRPSO\�ZLWK�WKH�&(1�&(1(/(&�,QWHUQDO�5HJXODWLRQV�ZKLFK�VWLSXODWH�WKH
FRQGLWLRQV�IRU�JLYLQJ�WKLV�(XURSHDQ�6WDQGDUG�WKH�VWDWXV�RI�D�QDWLRQDO�VWDQGDUG�ZLWKRXW�DQ\�DOWHUDWLRQ�

8S�WR�GDWH�OLVWV�DQG�ELEOLRJUDSKLFDO�UHIHUHQFHV�FRQFHUQLQJ�VXFK�QDWLRQDO�VWDQGDUGV�PD\�EH�REWDLQHG�RQ
DSSOLFDWLRQ�WR�WKH�&HQWUDO�6HFUHWDULDW�RU�WR�DQ\�&(1(/(&�PHPEHU�

7KLV�(XURSHDQ�6WDQGDUG�H[LVWV�LQ�WKUHH�RIILFLDO�YHUVLRQV��(QJOLVK��)UHQFK��*HUPDQ���$�YHUVLRQ�LQ�DQ\�RWKHU
ODQJXDJH�PDGH�E\�WUDQVODWLRQ�XQGHU�WKH�UHVSRQVLELOLW\�RI�D�&(1(/(&�PHPEHU�LQWR�LWV�RZQ�ODQJXDJH�DQG
QRWLILHG�WR�WKH�&HQWUDO�6HFUHWDULDW�KDV�WKH�VDPH�VWDWXV�DV�WKH�RIILFLDO�YHUVLRQV�

&(1(/(&�PHPEHUV�DUH�WKH�QDWLRQDO�VWDQGDUGV�ERGLHV�RI�$XVWULD��%HOJLXP��&]HFK�5HSXEOLF��'HQPDUN��)LQODQG�
)UDQFH��*HUPDQ\��*UHHFH��,FHODQG��,UHODQG��,WDO\��/X[HPERXUJ��1HWKHUODQGV��1RUZD\��3RUWXJDO��6SDLQ��6ZHGHQ�
6ZLW]HUODQG�DQG�8QLWHG�.LQJGRP�

&(1(/(&

(XURSHDQ�&RPPLWWHH�IRU�(OHFWURWHFKQLFDO�6WDQGDUGL]DWLRQ
&RPLWp�(XURSpHQ�GH�1RUPDOLVDWLRQ�(OHFWURWHFKQLTXH
(XURSlLVFKHV�.RPLWHH�I�U�(OHNWURWHFKQLVFKH�1RUPXQJ

&HQWUDO�6HFUHWDULDW���UXH�GH�6WDVVDUW�����%������%UXVVHOV

�������&(1(/(&�²�$OO�ULJKWV�RI�H[SORLWDWLRQ�LQ�DQ\�IRUP�DQG�E\�DQ\�PHDQV�UHVHUYHG�ZRUOGZLGH�IRU
&(1(/(&�PHPEHUV�

5HI��1R��(1������������(

Full document details: BS EN 50295:1999

http://www.avadocuments.com/doc/bs-en-50295-1999
http://www.avadocuments.com/doc/bs-en-50295-1999


3DJH��
(1�����������

��%6,��������

)RUHZRUG

7KLV�(XURSHDQ�6WDQGDUG�ZDV�SUHSDUHG�E\�7HFKQLFDO�&RPPLWWHH�&(1(/(&�7&���%��/RZ�YROWDJH�VZLWFKJHDU
DQG�FRQWUROJHDU�LQFOXGLQJ�GLPHQVLRQDO�VWDQGDUGL]DWLRQ�

7KH�WH[W�RI�WKH�GUDIW�ZDV�VXEPLWWHG�WR�WKH�8QLTXH�$FFHSWDQFH�3URFHGXUH�DQG�ZDV�DSSURYHG�E\�&(1(/(&�DV
(1�������RQ������������

7KHUH�DUH�SDWHQW�ULJKWV�OLQNHG�WR�(1�������������7KH�SDWHQW�KROGHU��6,(0(16�$NWLHQJHVHOO�VFKDIW�KDV�GHFODUHG
WR�JUDQW�OLFHQFHV�WR�WKHVH�SDWHQWV�DQG�FRUUHVSRQGLQJ�SDWHQW�DSSOLFDWLRQV�XQGHU�IDLU�DQG�UHDVRQDEOH�WHUPV�LQ
DFFRUGDQFH�ZLWK�&(1�&(1(/(&�0HPRUDQGXP���

7KH�IROORZLQJ�GDWHV�ZHUH�IL[HG�

²� ODWHVW�GDWH�E\�ZKLFK�WKH�(1�KDV�WR�EH�LPSOHPHQWHG�DW�QDWLRQDO�OHYHO�E\
SXEOLFDWLRQ�RI�DQ�LGHQWLFDO�QDWLRQDO�VWDQGDUG�RU�E\�HQGRUVHPHQW �GRS� ����������

²�ODWHVW�GDWH�E\�ZKLFK�WKH�QDWLRQDO�VWDQGDUGV�FRQIOLFWLQJ�ZLWK�WKH�(1�KDYH
WR�EH�ZLWKGUDZQ �GRZ� ����������

$QQH[HV�GHVLJQDWHG�µµQRUPDWLYH¶¶�DUH�SDUW�RI�WKH�ERG\�RI�WKH�VWDQGDUG�

,Q�WKLV�VWDQGDUG��ERWK�DQQH[HV�$�DQG�%�DUH�QRUPDWLYH�

&RQWHQWV
3DJH

��6FRSH �
��1RUPDWLYH�UHIHUHQFHV �
��'HILQLWLRQV��V\PEROV�DQG�DEEUHYLDWLRQV �
����'HILQLWLRQV �
����6\PEROV�DQG�DEEUHYLDWLRQV �
��&ODVVLILFDWLRQ �
����2YHUYLHZ �
����&RPSRQHQWV�DQG�LQWHUIDFHV �
��&KDUDFWHULVWLFV ��
����$6�L�WUDQVPLVVLRQ�V\VWHP ��
����$6�L�WRSRORJ\ ��
����'DWD�WUDQVPLVVLRQ ��
����$6�L�WUDQVDFWLRQV ��
����(UURU�GHWHFWLRQ ��
��3URGXFW�LQIRUPDWLRQ ��
����1DWXUH�RI�LQIRUPDWLRQ ��
����0DUNLQJ ��
��1RUPDO�VHUYLFH��PRXQWLQJ�DQG�WUDQVSRUW�FRQGLWLRQV ��
����1RUPDO�VHUYLFH�FRQGLWLRQV ��
����&RQGLWLRQV�GXULQJ�WUDQVSRUW�DQG�VWRUDJH ��
��&RQVWUXFWLRQDO�DQG�SHUIRUPDQFH�UHTXLUHPHQWV ��
����$6�L�SRZHU�VXSSO\ ��
����$6�L�VODYH ��
����$6�L�PDVWHU ��
����(OHFWURPHFKDQLFDO�UHTXLUHPHQWV ��
����(OHFWURPDJQHWLF�FRPSDWLELOLW\��(0&� ��
��7HVWV ��
����.LQG�RI�WHVWV ��
����7HVW�RI�WKH�$6�L�SRZHU�VXSSO\ ��
����7HVW�RI�DQ�$6�L�VODYH ��
����7HVW�RI�D�PDVWHU ��
����7HVW�RI�HOHFWURPHFKDQLFDO�FRPSRQHQWV ��
$QQH[�$��QRUPDWLYH��6ODYH�SURILOHV ��
$QQH[�%��QRUPDWLYH��0DVWHU�SURILOHV ��
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7KLV�VWDQGDUG�VSHFLILHV�UHTXLUHPHQWV�IRU�D�ELW�RULHQWHG�LQWHUIDFH�V\VWHP�EHWZHHQ�D�VLQJOH�FRQWUROOLQJ�GHYLFH�DQG
FRQWURO�FLUFXLW�GHYLFHV�RU�VZLWFKLQJ�HOHPHQWV�DV�GHILQHG�LQ�(1����������FRQQHFWHG�E\�DQ�XQVKLHOGHG��XQWZLVWHG
WZR�ZLUH�FDEOH�FDUU\LQJ�GDWD�DQG�SRZHU��,W�DOVR�HQDEOHV�WKH�LQWHUFKDQJHDELOLW\�RI�FRPSRQHQWV�ZKLFK�KDYH�VXFK
LQWHUIDFHV�

7KLV�VWDQGDUG�VSHFLILHV�

²� UHTXLUHPHQWV�IRU�LQWHUIDFHV�DQG�IRU�HOHFWURPHFKDQLFDO�VWUXFWXUHV�IRU�VODYHV�DQG�PDVWHUV�

²� SHUIRUPDQFH�RI�VODYHV��HOHFWURPHFKDQLFDO�VWUXFWXUHV�DQG�PDVWHUV�XQGHU�QRUPDO�VHUYLFH�FRQGLWLRQV�

²� FRQVWUXFWLRQDO�DQG�SHUIRUPDQFH�UHTXLUHPHQWV�

²� WHVWV�WR�YHULI\�FRQIRUPDQFH�WR�WKH�UHTXLUHPHQWV�

6SHFLILF�UHTXLUHPHQWV�IRU�WKH�YDULRXV�SURILOHV�IRU�VODYHV�DQG�PDVWHUV�DUH�JLYHQ�LQ�DQQH[HV�$�DQG�%�

127(����7KH�VWDQGDUGL]HG�ORZ�YROWDJH�VZLWFKJHDU�DQG�FRQWUROJHDU�SURGXFWV�FRYHUHG�E\�WKH�(1�������VHULHV�DUH�

²� (1����������*HQHUDO�UXOHV�

²� (1����������&LUFXLW�EUHDNHUV�

²� (1����������6ZLWFKHV��GLVFRQQHFWRUV��VZLWFK�GLVFRQQHFWRUV�DQG�IXVH�FRPELQDWLRQ�XQLWV�

²� (1����������&RQWDFWRUV�DQG�PRWRU�VWDUWHUV�

²� (1����������&RQWURO�FLUFXLW�GHYLFHV�DQG�VZLWFKLQJ�HOHPHQWV�

²� (1����������0XOWLSOH�IXQFWLRQ�HTXLSPHQW�

²� (1����������$QFLOODU\�HTXLSPHQW�

127(����:KHUH�LQSXWV�DQG�RXWSXWV��,�2��DUH�GHVFULEHG�LQ�WKLV�VWDQGDUG��WKHLU�PHDQLQJ�LV�UHODWLYH�WR�WKH�PDVWHU��7KH�PHDQLQJ�UHODWLYH�WR�WKH
DSSOLFDWLRQ�LV�WKH�RSSRVLWH�

��1RUPDWLYH�UHIHUHQFHV

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

(1�������������,QGXVWULDO��VFLHQWLILF�DQG�PHGLFDO��,60��UDGLR�IUHTXHQF\�HTXLSPHQW�²�5DGLR�GLVWXUEDQFH
FKDUDFWHULVWLFV�²�/LPLWV�DQG�PHWKRGV�RI�PHDVXUHPHQW�
(1���������������/RZ�YROWDJH�VZLWFKJHDU�DQG�FRQWUROJHDU�²�3DUW����*HQHUDO�UXOHV�
(1�����������������/RZ�YROWDJH�VZLWFKJHDU�DQG�FRQWUROJHDU�²�3DUW������&RQWURO�FLUFXLW�GHYLFHV�DQG
VZLWFKLQJ�HOHPHQWV�²�(OHFWURPHFKDQLFDO�FRQWURO�FLUFXLW�GHYLFHV�
(1�����������������/RZ�YROWDJH�VZLWFKJHDU�DQG�FRQWUROJHDU�²�3DUW����&RQWURO�FLUFXLW�GHYLFHV�DQG�VZLWFKLQJ
HOHPHQWV�²�6HFWLRQ����3UR[LPLW\�VZLWFKHV�
(1�����������������&RQQHFWLQJ�GHYLFHV�IRU�ORZ�YROWDJH�FLUFXLWV�IRU�KRXVHKROG�DQG�VLPLODU�SXUSRVHV�²
3DUW������3DUWLFXODU�UHTXLUHPHQWV�IRU�FRQQHFWLQJ�GHYLFHV�DV�VHSDUDWH�HQWLWLHV�ZLWK�LQVXODWLRQ�SLHUFLQJ�FODPSLQJ
XQLWV�
(1�����������������(OHFWURPDJQHWLF�FRPSDWLELOLW\��(0&��²�3DUW����7HVWLQJ�DQG�PHDVXUHPHQW�WHFKQLTXHV�²
6HFWLRQ����(OHFWURVWDWLF�GLVFKDUJH�LPPXQLW\�WHVW�
(1�����������������(OHFWURPDJQHWLF�FRPSDWLELOLW\��(0&��²�3DUW����7HVWLQJ�DQG�PHDVXUHPHQW�WHFKQLTXHV�²
6HFWLRQ����5DGLDWHG��UDGLR�IUHTXHQF\��HOHFWURPDJQHWLF�ILHOG�LPPXQLW\�WHVW�
(1�����������������(OHFWURPDJQHWLF�FRPSDWLELOLW\��(0&��²�3DUW����7HVWLQJ�DQG�PHDVXUHPHQW�WHFKQLTXHV�²
6HFWLRQ����(OHFWULFDO�IDVW�WUDQVLHQW�EXUVW�LPPXQLW\�WHVW�
(1���������������3URJUDPPDEOH�FRQWUROOHUV�²�3DUW����(TXLSPHQW�UHTXLUHPHQWV�DQG�WHVWV�
+'����������6��������(OHFWULFDO�LQVWDOODWLRQ�RI�EXLOGLQJV�²�3DUW����3URWHFWLRQ�IRU�VDIHW\�²
&KDSWHU�����3URWHFWLRQ�DJDLQVW�HOHFWULF�VKRFN�
�,(&������������������PRG�
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��'HILQLWLRQV��V\PEROV�DQG�DEEUHYLDWLRQV

$OSKDEHWLFDO�LQGH[�RI�GHILQLWLRQV 5HIHUHQFHV

$
DFWLYH�VODYH����������������������������������������������������������������������������������������������������������������������������������������������� �����
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$6�L�F\FOH ������������������������������������������������������������������������������������������������������������������������������������������������ �����
$6�L�LQSXW������������������������������������������������������������������������������������������������������������������������������������������������� �����
$6�L�OLQH��������������������������������������������������������������������������������������������������������������������������������������������������� �����
$6�L�PDVWHU ���������������������������������������������������������������������������������������������������������������������������������������������� �����
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%
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)
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PDVWHU�SDXVH��������������������������������������������������������������������������������������������������������������������������������������������� ������
PDVWHU�UHTXHVW ������������������������������������������������������������������������������������������������������������������������������������������ ������

1
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2
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6
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7
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9
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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�

Full document details: BS EN 50295:1999

http://www.avadocuments.com/doc/bs-en-50295-1999
http://www.avadocuments.com/doc/bs-en-50295-1999


3DJH��
(1�����������

��%6,��������

������
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�

ÜÜ
Ý

Û
ÌÌ
Í

Ë
��  W�

��

��
���8���X

V
VLQ ��W� VHQG

p

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

Full document details: BS EN 50295:1999

http://www.avadocuments.com/doc/bs-en-50295-1999
http://www.avadocuments.com/doc/bs-en-50295-1999


3DJH���
(1�����������

��%6,��������

$�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�
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������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
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������$PELHQW�DLU�WHPSHUDWXUH

$6�L�FRPSRQHQWV�VKDOO�RSHUDWH�EHWZHHQ�WKH�DPELHQW�WHPSHUDWXUHV�RI�����&�WR������&�LI�QRW�RWKHUZLVH�VSHFLILHG�
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������$OWLWXGH

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

������&OLPDWLF�FRQGLWLRQV

��������+XPLGLW\
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��������3ROOXWLRQ�GHJUHH
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127(��2SHUDWLQJ�FDSDELOLW\�DW�RWKHU�SROOXWLRQ�GHJUHHV�FDQ�EH�QHFHVVDU\��GHSHQGLQJ�XSRQ�WKH�PLFUR�HQYLURQPHQW�

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