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National foreword

This British Standard is the English language version of EN 61881:1999. It is
identical with IEC 61881:1999.

The UK participation in its preparation was entrusted by Technical Committee
GEL/9, Railway electrotechnical applications, to Subcommittee GEL/9/2, Rolling
stock, which has the responsibility to:

Ð aid enquirers to understand the text;

Ð present to the responsible international/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.

From 1 January 1997, all IEC publications have the number 60000 added to the old
number. For instance, IEC 27-1 has been renumbered as IEC 60027-1. For a period
of time during the change over from one numbering system to the other,
publications may contain identifiers from both systems.

Cross-references

Attention is drawn to the fact that CEN and CENELEC Standards normally include
an annex which lists normative references to international publications with their
corresponding European publications. The British Standards which implement these
international or European publications 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 44, an inside back cover and a back cover.

The BSI copyright notice displayed in this document indicates when the document
was last issued.
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Page 2

EN 61881:1999

Foreword
The text of document 9/522/FDIS, future edition 1 of
IEC 61881, prepared by IEC TC 9, Electric railway
equipment, was submitted to the IEC-CENELEC
parallel vote and was approved by CENELEC as
EN 61881 on 1999-10-01.

The following dates were fixed:

± latest date by which the
EN has to be implemented
at national level by
publication of an identical
national standard or by
endorsement (dop) 2000-07-01

± latest date by which the
national standards
conflicting with the EN
have to be withdrawn (dow) 2002-10-01

Annexes designated ªnormativeº are part of the body
of the standard. Annexes designated ªinformativeº are
given for information only. In this standard, annexes B,
C and ZA are normative and annexes A and D are
informative. Annex ZA has been added by CENELEC.

Endorsement notice

The text of the International Standard IEC 61881:1999
was approved by CENELEC as a European Standard
without any modification.

In the official version, for annex D, Bibliography, the
following notes have to be added for the standards
indicated:

IEC 60146-1-1 NOTE Harmonized as EN 60146-1-1:1993
(not modified).

IEC 61071 NOTE Harmonized in the EN 61071 series
(modified).
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�� *HQHUDO

���� 6FRSH�DQG�REMHFW

7KLV� ,QWHUQDWLRQDO� 6WDQGDUG� DSSOLHV� WR� FDSDFLWRUV� IRU� SRZHU� HOHFWURQLFV� LQWHQGHG� WR� EH� XVHG
RQ�UROOLQJ�VWRFN�

7KH�UDWHG�YROWDJH�RI�FDSDFLWRUV�FRYHUHG�E\�WKLV�SDUW�LV�OLPLWHG�WR��������9�

7KH�RSHUDWLQJ� IUHTXHQF\�RI� WKH�V\VWHPV� LQ�ZKLFK� WKHVH�FDSDFLWRUV�DUH�XVHG� LV�XVXDOO\�EHORZ
������+]��ZKLOH� WKH� SXOVH� IUHTXHQFLHV�PD\�JR� XS� WR� VHYHUDO� WKRXVDQG�KHUW]�� LQ� VRPH� FDVHV
EH\RQG��������+]�

,W�GLVWLQJXLVKHV�EHWZHHQ�D�F��DQG�G�F��FDSDFLWRUV�

7KH\�DUH�FRQVLGHUHG�DV�FRPSRQHQWV�PRXQWHG�LQ�HQFORVXUHV�

127(� ±� 7KLV� VWDQGDUG� FRYHUV� DQ� H[WUHPHO\� ZLGH� UDQJH� RI� FDSDFLWRU� WHFKQRORJLHV� IRU� QXPHURXV� DSSOLFDWLRQV�
RYHUYROWDJH�SURWHFWLRQ��G�F��DQG�D�F��ILOWHULQJ��VZLWFKLQJ�FLUFXLWV��G�F��HQHUJ\�VWRUDJH��DX[LOLDU\�LQYHUWHUV��HWF�

7KH�IROORZLQJ�DUH�H[FOXGHG�IURP�WKLV�VWDQGDUG�

± FDSDFLWRUV� IRU� LQGXFWLRQ� KHDW�JHQHUDWLQJ� SODQWV� RSHUDWLQJ� DW� IUHTXHQFLHV� EHWZHHQ� ���+]
DQG��������+]��VHH�,(&��������

± FDSDFLWRUV�IRU�PRWRU�DSSOLFDWLRQV�DQG�WKH�OLNH��VHH�,(&��������

± FDSDFLWRUV� WR� EH� XVHG� LQ� FLUFXLWV� IRU� EORFNLQJ� RQH� RU� PRUH� KDUPRQLFV� LQ� SRZHU� VXSSO\
QHWZRUNV�

± VPDOO� D�F�� FDSDFLWRUV� DV� XVHG� IRU� IOXRUHVFHQW� DQG� GLVFKDUJH� ODPSV� �VHH� ,(&� ������ DQG
,(&��������

± FDSDFLWRUV�IRU�VXSSUHVVLRQ�RI�UDGLR�LQWHUIHUHQFH��VHH�,(&�����������

± VKXQW� FDSDFLWRUV� IRU� D�F�� SRZHU� V\VWHPV� KDYLQJ� D� UDWHG� YROWDJH� DERYH� �� ���� 9� �VHH
,(&���������DQG�,(&����������

± VKXQW�SRZHU�FDSDFLWRUV�RI�WKH�VHOI�KHDOLQJ�W\SH�IRU�D�F��V\VWHPV�KDYLQJ�D�UDWHG�YROWDJH�XS
WR�DQG�LQFOXGLQJ�������9��VHH�,(&���������DQG�,(&����������

± VKXQW�SRZHU�FDSDFLWRU�RI�WKH�QRQ�VHOI�KHDOLQJ�W\SH�IRU�D�F��V\VWHPV�KDYLQJ�D�UDWHG�YROWDJH
XS�WR�DQG�LQFOXGLQJ�������9��VHH�,(&���������DQG�,(&����������

± HOHFWURQLF�FDSDFLWRUV�QRW�XVHG�LQ�SRZHU�FLUFXLWV��VHH�,(&�������DQG�,(&��������

± VHULHV�FDSDFLWRUV�IRU�SRZHU�V\VWHPV��VHH�,(&��������

± FRXSOLQJ�FDSDFLWRUV�DQG�FDSDFLWRUV�GLYLGHUV��VHH�,(&��������

± FDSDFLWRUV� IRU� DSSOLFDWLRQV� UHTXLULQJ� HQHUJ\� VWRUDJH�KLJK� FXUUHQW� GLVFKDUJH� VXFK� DV
SKRWRFRSLHV�DQG�ODVHUV�

± FDSDFLWRUV�IRU�PLFURZDYH�RYHQV�

([DPSOHV�DUH�JLYHQ�LQ�FODXVH���
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���� 1RUPDWLYH�UHIHUHQFHV

7KH� IROORZLQJ�QRUPDWLYH�GRFXPHQWV� FRQWDLQ� SURYLVLRQV�ZKLFK�� WKURXJK� UHIHUHQFH� LQ� WKLV� WH[W�
FRQVWLWXWH� SURYLVLRQV� RI� WKLV� ,QWHUQDWLRQDO� 6WDQGDUG�� )RU� GDWHG� UHIHUHQFHV�� VXEVHTXHQW
DPHQGPHQWV� WR�� RU� UHYLVLRQV�RI�� DQ\�RI� WKHVH�SXEOLFDWLRQV�GR�QRW� DSSO\��+RZHYHU�� SDUWLHV� WR
DJUHHPHQWV�EDVHG�RQ�WKLV�,QWHUQDWLRQDO�6WDQGDUG�DUH�HQFRXUDJHG�WR�LQYHVWLJDWH�WKH�SRVVLELOLW\
RI� DSSO\LQJ� WKH� PRVW� UHFHQW� HGLWLRQV� RI� WKH� QRUPDWLYH� GRFXPHQWV� LQGLFDWHG� EHORZ�� )RU
XQGDWHG� UHIHUHQFHV�� WKH� ODWHVW� HGLWLRQ� RI� WKH� QRUPDWLYH� GRFXPHQW� UHIHUUHG� WR� DSSOLHV�
0HPEHUV�RI�,(&�DQG�,62�PDLQWDLQ�UHJLVWHUV�RI�FXUUHQWO\�YDOLG�,QWHUQDWLRQDO�6WDQGDUGV�

,(&������������(QYLURQPHQWDO�WHVWLQJ�±�3DUW����7HVWV��7HVW�&D��'DPS�KHDW��VWHDG\�VWDWH

,(&�������������(QYLURQPHQWDO�WHVWLQJ�±�3DUW����7HVWV��7HVW�1��&KDQJH�RI�WHPSHUDWXUH

,(&�������������(QYLURQPHQWDO�WHVWLQJ�±�3DUW����7HVWV��7HVW�7��6ROGHULQJ

,(&� ������������(QYLURQPHQWDO� WHVWLQJ� ±� 3DUW� ��� 7HVWV�� 7HVW�8��5REXVWQHVV� RI� WHUPLQDWLRQV
DQG�LQWHJUDO�PRXQWLQJ�GHYLFHV

,(&����������5DLOZD\�DSSOLFDWLRQV� ±�(OHFWURWHFKQLFDO� FRPSRQHQWV� ±�3DUW� ���*HQHUDO� VHUYLFH
FRQGLWLRQV���

,(&����������/RZ�YROWDJH�IXVHV�±�3DUW����*HQHUDO�UHTXLUHPHQWV

,(&������������&ODVVLILFDWLRQ�RI�HQYLURQPHQWDO�FRQGLWLRQV�±�3DUW����&ODVVLILFDWLRQ�RI�JURXSV�RI
HQYLURQPHQWDO�SDUDPHWHUV�DQG�WKHLU�VHYHULWLHV�±�*URXQG�YHKLFOH�LQVWDOODWLRQV

,(&��������5DLOZD\�DSSOLFDWLRQV�±�5ROOLQJ�VWRFN�HTXLSPHQW�±�6KRFN�DQG�YLEUDWLRQ�WHVWV

���� 'HILQLWLRQV

)RU�WKH�SXUSRVH�RI�WKLV�,QWHUQDWLRQDO�6WDQGDUG��WKH�IROORZLQJ�GHILQLWLRQV�DSSO\�

�����
FDSDFLWRU�HOHPHQW��RU�HOHPHQW�
LQGLYLVLEOH�SDUW�RI�D�FDSDFLWRU�FRQVLVWLQJ�RI�WZR�HOHFWURGHV�VHSDUDWHG�E\�D�GLHOHFWULF

�����
FDSDFLWRU�XQLW��RU�XQLW�
DVVHPEO\�RI�RQH�RU�PRUH�FDSDFLWRU�HOHPHQWV�LQ�WKH�VDPH�FRQWDLQHU�ZLWK�WHUPLQDOV�EURXJKW�RXW

�����
FDSDFLWRU�EDQN
DVVHPEO\�RI�WZR�RU�PRUH�FDSDFLWRU�XQLWV��HOHFWULFDOO\�FRQQHFWHG�WR�HDFK�RWKHU

�����
FDSDFLWRU
JHQHUDO�WHUP�XVHG�ZKHQ�LW�LV�QRW�QHFHVVDU\�WR�VWDWH�ZKHWKHU�UHIHUHQFH�LV�PDGH�WR�DQ�HOHPHQW�
D�XQLW�RU�D�FDSDFLWRU�EDQN

BBBBBBBBBBB
���7R�EH�SXEOLVKHG�
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�����
FDSDFLWRU�HTXLSPHQW
DVVHPEO\�RI�FDSDFLWRU�XQLWV�DQG�WKHLU�DFFHVVRULHV�LQWHQGHG�IRU�FRQQHFWLRQ�WR�D�QHWZRUN

�����
FDSDFLWRU�IRU�SRZHU�HOHFWURQLFV
SRZHU�FDSDFLWRU�LQWHQGHG�WR�EH�XVHG�LQ�SRZHU�HOHFWURQLF�HTXLSPHQW�DQG�FDSDEOH�RI�RSHUDWLQJ
FRQWLQXRXVO\�XQGHU�VLQXVRLGDO�DQG�QRQ�VLQXVRLGDO�FXUUHQW�DQG�YROWDJH

�����
PHWDO�IRLO�FDSDFLWRU��QRQ�VHOI�KHDOLQJ�
FDSDFLWRU� LQ� ZKLFK� WKH� HOHFWURGHV� XVXDOO\� FRQVLVW� RI�PHWDO� IRLOV� VHSDUDWHG� E\� D� GLHOHFWULF�� LQ
WKH�HYHQW�RI�D�EUHDNGRZQ�RI�WKH�GLHOHFWULF��WKH�FDSDFLWRU�GRHV�QRW�UHVWRUH�LWVHOI

�����
VHOI�KHDOLQJ�PHWDOOL]HG�GLHOHFWULF�FDSDFLWRU
FDSDFLWRU�� WKH� HOHFWURGHV� RI� ZKLFK� DUH� PHWDOOL]HG� �XVXDOO\� E\� HYDSRUDWLRQ��� LQ� WKH� HYHQW� RI
GLHOHFWULF�EUHDNGRZQ��WKH�FDSDFLWRU�UHVWRUHV�LWVHOI

�����
D�F��FDSDFLWRU
FDSDFLWRU�HVVHQWLDOO\�GHVLJQHG�IRU�RSHUDWLRQ�ZLWK�DOWHUQDWLQJ�YROWDJH

127(�±�$&�FDSDFLWRUV�PD\�EH�XVHG�ZLWK�G�F��YROWDJH�XS�WR�WKH�UDWHG�YROWDJH�RQO\�ZKHQ�DXWKRUL]HG�E\�WKH�FDSDFLWRU
PDQXIDFWXUHU�

������
G�F��FDSDFLWRU
FDSDFLWRU�HVVHQWLDOO\�GHVLJQHG�IRU�RSHUDWLRQ�ZLWK�GLUHFW�YROWDJH

127(� ±� '&� FDSDFLWRUV� PD\� EH� XVHG� ZLWK� D� VSHFLILHG� D�F�� YROWDJH� RQO\� ZKHUH� DXWKRUL]HG� E\� WKH� FDSDFLWRU
PDQXIDFWXUHU�

������
PRGHO�FDSDFLWRU
VPDOOHU�XQLW�ZKLFK�VLPXODWHV�D�FRPSOHWH�XQLW�RU�HOHPHQW�LQ�DQ�HOHFWULFDO�WHVW��ZLWKRXW�UHGXFLQJ
WKH�VHYHULW\�RI�WKH�HOHFWULFDO��WKHUPDO�RU�PHFKDQLFDO�FRQGLWLRQV

127(� ±� 7KH� FRPELQHG� VXP� RI� VWUHVVHV� VKRXOG� DOZD\V� EH� FRQVLGHUHG�� IRU� LQVWDQFH� WKH� VXP� RI� WHPSHUDWXUH�
PHFKDQLFDO�FRQGLWLRQV�DQG�HOHFWULFDO�VWUHVVHV�

������
LQWHUQDO��HOHPHQW��IXVH
GHYLFH�LQFRUSRUDWHG�LQ�WKH�FDSDFLWRU�ZKLFK�GLVFRQQHFWV�DQ�HOHPHQW�RU�D�JURXS�RI�HOHPHQWV� LQ
WKH�HYHQW�RI�EUHDNGRZQ

������
RYHUSUHVVXUH�GHYLFHV

��������
RYHUSUHVVXUH�GLVFRQQHFWRU
GLVFRQQHFWLQJ� GHYLFH� LQVLGH� D� FDSDFLWRU�� GHVLJQHG� WR� LQWHUUXSW� WKH� FXUUHQW� SDWK� LQ� FDVH� RI
FDSDFLWRU�IDLOXUH
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��������
RYHUSUHVVXUH�GHWHFWRU
GHYLFH� GHVLJQHG� WR� GHWHFW� DEQRUPDO� LQFUHDVH� RI� WKH� LQWHUQDO� SUHVVXUH� E\� DQ� HOHFWULFDO
VZLWFK�VLJQDO�DQG�LQGLUHFWO\�LQWHUUXSW�WKH�FXUUHQW�SDWK

������
LQWHUQDO�GLVFKDUJH�GHYLFH
GHYLFH� LQFRUSRUDWHG� LQ� WKH�FDSDFLWRU�FRQQHFWHG�EHWZHHQ� WKH� WHUPLQDOV�RI� WKH�XQLW��FDSDEOH�RI
UHGXFLQJ� WKH� UHVLGXDO� YROWDJH� HIIHFWLYHO\� WR� ]HUR� DIWHU� WKH� FDSDFLWRU� KDV� EHHQ� GLVFRQQHFWHG
IURP�WKH�VXSSO\

������
UDWHG�D�F��YROWDJH��81�
PD[LPXP�RSHUDWLQJ�SHDN�UHFXUUHQW�YROWDJH�RI�HLWKHU�SRODULW\�RI�D�UHYHUVLQJ�W\SH�ZDYHIRUP�IRU
ZKLFK�WKH�FDSDFLWRU�KDV�EHHQ�GHVLJQHG

127(���±�7KH�ZDYHIRUP�FDQ�KDYH�PDQ\�VKDSHV��([DPSOHV�DUH�JLYHQ�LQ�DQQH[�$�

127(���±�7KH�PHDQ�YDOXH�RI�WKH�ZDYHIRUP�PD\�EH�SRVLWLYH�RU�QHJDWLYH�

127(���±�,W�LV�LPSRUWDQW�WR�QRWH�WKDW�WKH�UDWHG�D�F��YROWDJH�LV�QRW�DQ�U�P�V��YDOXH�

127(���±�'HILQLWLRQV�XVHG�LQ�WKLV�VWDQGDUG�FDQ�EH�GLIIHUHQW�IURP�WKRVH�RI�,(&���������

������
UDWHG�G�F��YROWDJH��81'&�
PD[LPXP�RSHUDWLQJ�SHDN�YROWDJH�RI�HLWKHU�SRODULW\�EXW�RI�D�QRQ�UHYHUVLQJ� W\SH�ZDYHIRUP�� IRU
ZKLFK�WKH�FDSDFLWRU�KDV�EHHQ�GHVLJQHG��IRU�FRQWLQXRXV�RSHUDWLRQ

'DPSLQJ�FDSDFLWRUV��IRU�JDWH�WXUQ�RII�WK\ULVWRU��*72��FDQ�EH�UHJDUGHG�DV�G�F��FDSDFLWRUV�ZLWK
D�ULSSOH�YROWDJH�HTXDO�WR�WKH�UDWHG�G�F��YROWDJH�81'&� �8U�

,Q� WKH� FDVH� RI� UHYHUVDO� YROWDJH�� WKH� XVH� VKRXOG� EH� DJUHHG� EHWZHHQ� SXUFKDVHU� DQG
PDQXIDFWXUHU�

127(� ±� ,I� WKH� UHYHUVDO� YROWDJH� LV� VPDOO� �OHVV� WKDQ� ��� ���� WKH� YROWDJH� ZDYHIRUP� FDQ� EH� FRQVLGHUHG� WR� EH� QRW
UHYHUVLQJ��)RU�WHVW�SXUSRVHV��81'&�DQG�8U�VKRXOG�EH�LQFUHDVHG�E\�8��WKH�UHYHUVDO�YROWDJH�

������
ULSSOH�YROWDJH��8U�
SHDN�WR�SHDN�DOWHUQDWLQJ�FRPSRQHQW�RI�WKH�XQLGLUHFWLRQDO�YROWDJH

������
QRQ�UHFXUUHQW�VXUJH�YROWDJH��8V�
SHDN�YROWDJH�LQGXFHG�E\�D�VZLWFKLQJ�RU�DQ\�RWKHU�GLVWXUEDQFH�RI�WKH�V\VWHP�ZKLFK�LV�DOORZHG
IRU�D�OLPLWHG�QXPEHU�RI�WLPHV�DQG�IRU�GXUDWLRQV�VKRUWHU�WKDQ�WKH�EDVLF�SHULRG

������
LQVXODWLRQ�YROWDJH��8L�
U�P�V�� YDOXH� RI� WKH� VLQH� ZDYH� YROWDJH� GHVLJQHG� IRU� WKH� LQVXODWLRQ� EHWZHHQ� WHUPLQDOV� RI
FDSDFLWRUV�WR�FDVH�RU�HDUWK��,I�QRW�VSHFLILHG��WKH�U�P�V��YDOXH�RI� WKH�LQVXODWLQJ�YROWDJH�LV�HTXL�

YDOHQW�WR�WKH�UDWHG�YROWDJH�GLYLGHG�E\� �

������
PD[LPXP�SHDN�FXUUHQW��Ì�
PD[LPXP�SHDN�FXUUHQW�WKDW�FDQ�RFFXU�GXULQJ�FRQWLQXRXV�RSHUDWLRQ
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������
PD[LPXP�FXUUHQW��,PD[�
PD[LPXP�U�P�V��FXUUHQW�IRU�FRQWLQXRXV�RSHUDWLRQ

������
PD[LPXP�VXUJH�FXUUHQW��,V�
DGPLVVLEOH�SHDN�FXUUHQW�LQGXFHG�E\�VZLWFKLQJ�RU�DQ\�RWKHU�GLVWXUEDQFH�RI�WKH�V\VWHP�ZKLFK�LV
DOORZHG�IRU�D�OLPLWHG�QXPEHU�RI�WLPHV

������
SXOVH�IUHTXHQF\��IS�
UHSHWLWLRQ�UDWH�RI�SHULRGLF�FXUUHQW�SXOVHV

������
FXUUHQW�SXOVH�ZLGWK��t�
WLPH�RI�FXUUHQW� IORZ�GXULQJ�FKDUJLQJ�RU�GLVFKDUJLQJ� IURP�RQH�YROWDJH�YDOXH� WR�DQRWKHU��RI� WKH
FDSDFLWRU

127(�±�3XOVH�FXUUHQW�ZDYHIRUP�H[DPSOHV�DUH�VKRZQ�LQ�DQQH[�$�

������
UHVRQDQFH�IUHTXHQF\��IU�
ORZHVW�IUHTXHQF\�DW�ZKLFK�WKH�LPSHGDQFH�RI�WKH�FDSDFLWRU�EHFRPHV�PLQLPXP

������
GXW\�F\FOH

��������
FRQWLQXRXV�GXW\
RSHUDWLRQ�WLPH�VXFK�WKDW�D�FDSDFLWRU�LV�DW�WKHUPDO�HTXLOLEULXP�IRU�PRVW�RI�WKH�WLPH

��������
,QWHUPLWWHQW�GXW\

GLVFRQWLQXRXV�ZRUNLQJ�RU�RSHUDWLRQ�ZLWK�YDULDEOH�ORDGV�ZKLFK�VKRXOG�EH�GHVFULEHG�LQ�WHUPV�RI
21�2))�RU�+,*+�/2:�SHULRGV�ZLWK�WKHLU�GXUDWLRQV

������
RSHUDWLQJ�WHPSHUDWXUH
WHPSHUDWXUH�RI�WKH�KRWWHVW�SRLQW�RQ�WKH�FDVH�RI�WKH�FDSDFLWRU�ZKHQ�LQ�WKHUPDO�HTXLOLEULXP

������
ORZHVW�RSHUDWLQJ�WHPSHUDWXUH��qPLQ�
ORZHVW�WHPSHUDWXUH�DW�ZKLFK�WKH�FDSDFLWRU�PD\�EH�HQHUJL]HG

������
FRQWDLQHU�WHPSHUDWXUH�ULVH��DqFDVH�
GLIIHUHQFH�EHWZHHQ�WKH�WHPSHUDWXUH�RI� WKH�KRWWHVW�SRLQW�RI� WKH�FRQWDLQHU�DQG�WKH�WHPSHUDWXUH
RI�WKH�FRROLQJ�DLU

������
FRROLQJ�DLU�WHPSHUDWXUH��qDPE�
WHPSHUDWXUH� RI� WKH� FRROLQJ� DLU� PHDVXUHG� DW� WKH� KRWWHVW� SRVLWLRQ� RI� WKH� FDSDFLWRU�� XQGHU
VWHDG\�VWDWH�FRQGLWLRQV��PLGZD\�EHWZHHQ�WZR�XQLWV

,I� RQO\� RQH� XQLW� LV� LQYROYHG�� LW� LV� WKH� WHPSHUDWXUH� PHDVXUHG� DW� D� SRLQW� DSSUR[LPDWHO\� ���� P
DZD\�IURP�WKH�FDSDFLWRU�FRQWDLQHU�DQG�DW�WZR�WKLUGV�RI�WKH�KHLJKW�IURP�LWV�EDVH�
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������
PD[LPXP�RSHUDWLQJ�WHPSHUDWXUH��qPD[�
KLJKHVW�WHPSHUDWXUH�RI�WKH�FDVH�DW�ZKLFK�WKH�FDSDFLWRU�PD\�EH�RSHUDWHG

������
VWHDG\�VWDWH�FRQGLWLRQV
WKHUPDO� HTXLOLEULXP� DWWDLQHG� E\� WKH� FDSDFLWRU� DW� FRQVWDQW� RXWSXW� DQG� DW� FRQVWDQW� FRROLQJ�DLU
WHPSHUDWXUH

������
FDSDFLWRU�ORVVHV
DFWLYH�SRZHU�FRQVXPHG�E\�D�FDSDFLWRU

127(� ±� 8QOHVV� RWKHUZLVH� VWDWHG�� WKH� FDSDFLWRU� ORVVHV� DUH� XQGHUVWRRG� WR� LQFOXGH� ORVVHV� LQ� IXVHV� DQG� GLVFKDUJH
UHVLVWRUV�IRUPLQJ�DQ�LQWHJUDO�SDUW�RI�WKH�FDSDFLWRU�

$W�KLJK�IUHTXHQF\��WKH�FDSDFLWRU�ORVVHV�DUH�SUHGRPLQDQWO\�GXH�WR�ORVVHV�LQ�FRQQHFWLRQV��FRQWDFWV�DQG�HOHFWURGHV�

������
WDQJHQW�RI�WKH�ORVV�DQJOH��WDQ�d��RI�D�FDSDFLWRU
UDWLR�EHWZHHQ�WKH�HTXLYDOHQW�VHULHV�UHVLVWDQFH�DQG�WKH�FDSDFLWLYH�UHDFWDQFH�RI�D�FDSDFLWRU�DW
D�VSHFLILHG�VLQXVRLGDO�DOWHUQDWLQJ�YROWDJH�DQG�IUHTXHQF\

������
HTXLYDOHQW�VHULHV�UHVLVWDQFH�RI�D�FDSDFLWRU
HIIHFWLYH�UHVLVWDQFH�ZKLFK��LI�FRQQHFWHG�LQ�VHULHV�ZLWK�DQ�LGHDO�FDSDFLWRU�RI�FDSDFLWDQFH�YDOXH
HTXDO� WR� WKDW� RI� WKH� FDSDFLWRU� LQ� TXHVWLRQ�� ZRXOG� KDYH� D� SRZHU� ORVV� HTXDO� WR� DFWLYH� SRZHU
GLVVLSDWHG�LQ�WKDW�FDSDFLWRU�XQGHU�VSHFLILHG�RSHUDWLQJ�FRQGLWLRQV

������
PD[LPXP�SRZHU�ORVV��3PD[�
PD[LPXP� SRZHU� ORVV� ZLWK� ZKLFK� WKH� FDSDFLWRU� PD\� EH� ORDGHG� DW� WKH� PD[LPXP� FDVH
WHPSHUDWXUH

������
PD[LPXP�IUHTXHQF\�IRU�PD[LPXP�SRZHU�ORVV�DQG�PD[LPXP�FXUUHQW��I��
IUHTXHQF\�DW�ZKLFK� WKH�PD[LPXP�FXUUHQW� �,PD[��SURGXFHV� WKH�PD[LPXP�SRZHU� ORVV� �3PD[�� LQ
WKH�FDSDFLWRU

���� 6HUYLFH�FRQGLWLRQV

127(�±�6HH�,(&���������

������ 1RUPDO�VHUYLFH�FRQGLWLRQV

7KLV�VWDQGDUG�JLYHV�UHTXLUHPHQWV�IRU�FDSDFLWRUV�LQWHQGHG�IRU�XVH�LQ�WKH�IROORZLQJ�FRQGLWLRQV�

�������� $OWLWXGH

1RW�H[FHHGLQJ�������P�

127(�±�7KH�HIIHFW�RI�DOWLWXGH�RQ�FRQYHFWLRQ�FRROLQJ�DQG�H[WHUQDO� LQVXODWLRQ�VKRXOG�EH� WDNHQ� LQWR�FRQVLGHUDWLRQ�� LI
WKH�DOWLWXGH�H[FHHGV�������P�

�������� 7HPSHUDWXUH

7KH� FOLPDWLF� DPELHQW� WHPSHUDWXUHV� DUH� GHULYHG� IURP� ,(&� ���������� FODVV� �N�� ZKLFK� KDV� D
UDQJH�IURP�±����&�WR������&�
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:KHUH�DPELHQW� WHPSHUDWXUH� OLHV�RXWVLGH� WKLV� UDQJH�� LW�VKDOO�EH�DJUHHG�EHWZHHQ� WKH�XVHU�DQG
WKH�PDQXIDFWXUHU�

7KH� XSSHU� OLPLW� RI� FDVH� WHPSHUDWXUH�qPD[� DW�ZKLFK� WKH� FDSDFLWRU�PD\� EH� RSHUDWHG�� VKDOO� EH
FKRVHQ�DPRQJ�WKH�YDOXHV�����&������&�DQG�����&�

�������� 2SHUDWLQJ�WHPSHUDWXUH�ZLWK�IRUFHG�YHQWLODWLRQ

,I� FDSDFLWRUV� DUH� LQWHQGHG� IRU� IRUFHG� FRROLQJ�ZLWK� D� IOXLG�PHGLXP�� WKH� RSHUDWLQJ� WHPSHUDWXUH
FRQGLWLRQV�VSHFLILHG�LQ���������VKDOO�EH�REVHUYHG�

7KH�IROORZLQJ�WDEOH���RI�SUHIHUUHG�WHPSHUDWXUHV�RI�FRROLQJ�IOXLG�VKDOO�EH�DSSOLHG�

7DEOH���±�0D[LPXP�WHPSHUDWXUH�RI�FRROLQJ�PHGLXP�IRU�XQOLPLWHG�WLPH

,QOHW�WHPSHUDWXUH

�&

2XWOHW�WHPSHUDWXUH

�&

�� ��

�� ��

�� ��

7KH�ORZHVW�LQOHW�WHPSHUDWXUH�IRU�WKH�FRROLQJ�IOXLG�PD\�EH�±����&�

7KHUH�DUH�WZR�PHWKRGV�RI�VSHFLI\LQJ�WKH�XSSHU�WHPSHUDWXUH�OLPLW�RI�WKH�FRROLQJ�PHGLXP�XVLQJ
HLWKHU�WKH�LQOHW�WHPSHUDWXUH�RU�WKH�RXWOHW�WHPSHUDWXUH�

8QOHVV�RWKHUZLVH�DJUHHG��WKH�FKRLFH�RI�PHWKRG�VKDOO�EH�OHIW�WR�WKH�FDSDFLWRU�PDQXIDFWXUHU�

)RU�WKH�LQOHW�PHWKRG��WKH�IORZ�RI�FRROLQJ�PHGLXP�VKDOO�EH�VSHFLILHG�

������ 8QXVXDO�VHUYLFH�FRQGLWLRQV

7KLV� VWDQGDUG� GRHV� QRW� DSSO\� WR� FDSDFLWRUV�� ZKRVH� VHUYLFH� FRQGLWLRQV� DUH� VXFK� DV� WR� EH� LQ
JHQHUDO� LQFRPSDWLEOH� ZLWK� LWV� UHTXLUHPHQWV�� XQOHVV� RWKHUZLVH� DJUHHG� EHWZHHQ� WKH
PDQXIDFWXUHU�DQG�WKH�SXUFKDVHU�

8QXVXDO� VHUYLFH� FRQGLWLRQV� UHTXLUH� DGGLWLRQDO� PHDVXUHPHQWV�� ZKLFK� HQVXUH� WKDW� WKH
FRQGLWLRQV�RI�WKLV�VWDQGDUG�DUH�FRPSOLHG�ZLWK�HYHQ�XQGHU�WKHVH�XQXVXDO�VHUYLFH�FRQGLWLRQV�
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�� 4XDOLW\�UHTXLUHPHQWV�DQG�WHVWV

���� 7HVW�UHTXLUHPHQWV

������ *HQHUDO

7KLV�VXEFODXVH�JLYHV�WKH�WHVW�UHTXLUHPHQWV�IRU�FDSDFLWRU�XQLWV�

������ 7HVW�FRQGLWLRQV

8QOHVV� RWKHUZLVH� VSHFLILHG� IRU� D� SDUWLFXODU� WHVW� RU� PHDVXUHPHQW�� WKH� WHPSHUDWXUH� RI� WKH
FDSDFLWRU�GLHOHFWULF�VKDOO�EH�LQ�WKH�����&�WR������&�UDQJH�

,I� FRUUHFWLRQV� DUH� QHFHVVDU\�� WKH� UHIHUHQFH� WHPSHUDWXUH� VKDOO� EH� ���� �&�� XQOHVV� RWKHUZLVH
DJUHHG�EHWZHHQ�WKH�PDQXIDFWXUHU�DQG�WKH�SXUFKDVHU�

127(�±� ,W�PD\�EH�DVVXPHG� WKDW� WKH�GLHOHFWULF� WHPSHUDWXUH� LV� WKH�VDPH�DV� WKH�DPELHQW� WHPSHUDWXUH��SURYLGHG� WKDW
WKH�FDSDFLWRU�KDV�EHHQ� OHIW� LQ�DQ�XQHQHUJL]HG�VWDWH�� LQ�D�FRQVWDQW�DPELHQW� WHPSHUDWXUH�� IRU�DQ�DGHTXDWH�SHULRG�RI
WLPH�LQ�RUGHU�WR�UHDFK�WKHUPDO�HTXLOLEULXP�

7KH�D�F�� WHVWV� DQG�PHDVXUHPHQWV� VKDOO� EH� FDUULHG� RXW�ZLWK� D� VLQXVRLGDO� YROWDJH� RI� ���+]� RU
���+]��XQOHVV�RWKHUZLVH�VSHFLILHG�

���� &ODVVLILFDWLRQ�RI�WHVWV

7KH�WHVW�DUH�FODVVLILHG�DV�IROORZV�

������ 5RXWLQH�WHVWV

5RXWLQH�WHVWV�DUH�WKH�IROORZLQJ�

D� H[WHUQDO�LQVSHFWLRQ����������

E� YROWDJH�WHVW�EHWZHHQ�WHUPLQDOV���������

F� YROWDJH�WHVW�EHWZHHQ�WHUPLQDOV�DQG�FDVH���������

G� FDSDFLWDQFH�DQG�WDQ�d�PHDVXUHPHQWV�������

H� WHVW�RI�LQWHUQDO�GLVFKDUJH�GHYLFH�������

I� VHDOLQJ�WHVW�������

5RXWLQH�WHVWV�VKDOO�EH�FDUULHG�RXW�E\�WKH�PDQXIDFWXUHU�RQ�HYHU\�FDSDFLWRU�EHIRUH�GHOLYHU\�

$W�KLV�UHTXHVW�� WKH�SXUFKDVHU�VKDOO�EH�VXSSOLHG�ZLWK�D�FHUWLILFDWH�GHWDLOLQJ� WKH�UHVXOWV�RI�VXFK
WHVWV�

7KH�VHTXHQFH�RI�WKH�WHVWV�LV�DV�LQGLFDWHG�

������ 7\SH�WHVWV

8QOHVV�RWKHUZLVH�VSHFLILHG��HYHU\� FDSDFLWRU� VDPSOH� WR�ZKLFK� LW� LV� LQWHQGHG� WR� DSSO\� WKH� W\SH
WHVW�VKDOO� ILUVW�KDYH�ZLWKVWRRG�VDWLVIDFWRULO\� WKH�DSSOLFDWLRQ�RI�DOO� WKH� URXWLQH� WHVWV��7\SH� WHVWV
DUH�WKH�IROORZLQJ�

D� PHFKDQLFDO�WHVWV��������

E� YROWDJH�WHVW�EHWZHHQ�WHUPLQDOV���������

F� YROWDJH�WHVW�EHWZHHQ�WHUPLQDOV�DQG�FDVH���������

G� VXUJH�GLVFKDUJH�WHVW�������
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H� VHOI�KHDOLQJ�WHVW��������

I� HQYLURQPHQWDO�WHVWLQJ���������PHFKDQLFDO�WHVWLQJ��������

J� FDSDFLWRU�WDQJHQW�RI�WKH�ORVV�DQJOH��WDQ�d��PHDVXUHPHQW�������

K� WKHUPDO�VWDELOLW\�WHVW��������

L� WHVW�RI�LQWHUQDO�GLVFKDUJH�GHYLFH�������

M� UHVRQDQFH�IUHTXHQF\�PHDVXUHPHQW��������

N� HQGXUDQFH�WHVW�EHWZHHQ�WHUPLQDOV��������

O� GLVFRQQHFWLRQ�WHVW�RQ�IXVHV��������

P� GHVWUXFWLRQ�WHVW��������

7\SH� WHVWV� DUH� LQWHQGHG� WR� SURYH� WKH� VRXQGQHVV� RI� WKH� GHVLJQ� RI� WKH� FDSDFLWRU� DQG� LWV
VXLWDELOLW\�IRU�RSHUDWLRQ�XQGHU�WKH�FRQVLGHUDWLRQV�GHWDLOHG�LQ�WKLV�VWDQGDUG�

7KH�W\SH�WHVWV�VKDOO�EH�FDUULHG�RXW�E\�WKH�PDQXIDFWXUHU��DQG�WKH�SXUFKDVHU�VKDOO��RQ�UHTXHVW�
EH�VXSSOLHG�ZLWK�D�FHUWLILFDWH��GHWDLOLQJ�WKH�UHVXOWV�RI�VXFK�WHVWV�

7KHVH� WHVWV� VKDOO� EH� PDGH� XSRQ� D� FDSDFLWRU� RI� D� GHVLJQ� LGHQWLFDO� WR� WKDW� RI� WKH� FDSDFLWRU
XQGHU� FRQWUDFW�� RU� RQ� D� FDSDFLWRU� RI� D� GHVLJQ� WKDW� JLYHV� GXULQJ� WKH� WHVW� WKH� VDPH� RU� PRUH
VHYHUH�WHVW�FRQGLWLRQV�

,W�LV�QRW�HVVHQWLDO�WKDW�DOO�W\SH�WHVWV�EH�FDUULHG�RXW�RQ�WKH�VDPH�FDSDFLWRU�VDPSOH�

������ $FFHSWDQFH�WHVWV

7KH� URXWLQH� DQG�RU� W\SH� WHVW�� RU� VRPH� RI� WKHP��PD\� EH� FDUULHG� RXW� E\� WKH�PDQXIDFWXUHU�� RQ
DJUHHPHQW�ZLWK�WKH�SXUFKDVHU�

7KH�QXPEHU�RI�VDPSOHV� WKDW�PD\�EH�VXEMHFWHG� WR�VXFK� UHSHDW� WHVWV�� WKH�DFFHSWDQFH�FULWHULD�
DV�ZHOO�DV�SHUPLVVLRQ�WR�GHOLYHU�DQ\�RI�WKHVH�XQLWV�VKDOO�EH�VXEMHFW�WR�DJUHHPHQW�EHWZHHQ�WKH
PDQXIDFWXUHU�DQG�WKH�SXUFKDVHU��DQG�VKDOO�EH�VWDWHG�LQ�WKH�FRQWUDFW�

���� &DSDFLWDQFH�DQG�WDQ�d�PHDVXUHPHQWV��URXWLQH�WHVW�

������ 0HDVXULQJ�SURFHGXUH

7KH�FDSDFLWDQFH�DQG�WDQ�d�VKDOO�EH�PHDVXUHG�DW�D�YROWDJH�DQG�DW�D� IUHTXHQF\�FKRVHQ�E\�WKH
PDQXIDFWXUHU�

7KH�PHWKRG�XVHG�VKDOO�QRW� LQFOXGH�HUURUV�GXH� WR�KDUPRQLFV�RU� WR�DFFHVVRULHV�H[WHUQDO� WR� WKH
FDSDFLWRU�WR�EH�PHDVXUHG��VXFK�DV�UHDFWRUV�DQG�EORFNLQJ�FLUFXLWV�LQ�WKH�PHDVXULQJ�FLUFXLW�

7KH� DFFXUDF\� RI� WKH� PHDVXULQJ� PHWKRG� VKDOO� EH� JLYHQ� DQG� VKDOO� EH� EHWWHU� WKDQ� ������ IRU
FDSDFLWDQFH�DQG������IRU�WDQ�d�EXW�QRW�QHFHVVDULO\�EHWWHU�WKDQ�������±��LI�WKH�PHDVXUHPHQW�LV
PDGH�DW�������+]�

7KH� FDSDFLWDQFH�PHDVXUHPHQW� VKDOO� EH� FDUULHG� RXW� DIWHU� WKH� YROWDJH� WHVW� EHWZHHQ� WHUPLQDOV
�VHH������

)RU� FDSDFLWRUV�ZLWK� LQWHUQDO� IXVHV�� FDSDFLWDQFH�PHDVXUHPHQW� VKDOO� DOVR� EH�PDGH�EHIRUH� WKH
YROWDJH�WHVWV�
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