
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

BRITISH STANDARD BS EN
50121-5:2000

The European Standard EN 50121-5:2000 has the status of a
British Standard

ICS 29.280; 33.100.01; 45.020

NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW

Railway applications Ð
Electromagnetic
compatibility Ð

Part 5: Emission and immunity of fixed
power supply installations and apparatus

Full document details: BS EN 50121-5:2000

http://www.avadocuments.com/doc/bs-en-50121-5-2000
http://www.avadocuments.com/doc/bs-en-50121-5-2000


This British Standard, having
been prepared under the
direction of the Electrotechnical
Sector Committee, was published
under the authority of the
Standards Committee and comes
into effect on 15 December 2000

 BSI 12-2000

ISBN 0 580 36757 6

BS EN 50121-5:2000

Amendments issued since publication

Amd. No. Date Comments

National foreword

This British Standard is the official English language version of EN 50121-5:2000.
It supersedes DD ENV 50121-5:1996 which is withdrawn.

The UK participation in its preparation was entrusted to Technical Committee
GEL/9, Railway electrotechnical applications, 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 committee can be obtained on request to
its secretary.

Cross-references

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 25 and a back cover.

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

Full document details: BS EN 50121-5:2000

http://dx.doi.org/10.3403/00781762
http://www.avadocuments.com/doc/bs-en-50121-5-2000
http://www.avadocuments.com/doc/bs-en-50121-5-2000
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1250(�(8523e(11(

(8523b,6&+(�1250 6HSWHPEHU�����

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

5HI��1R��(1��������������(

,&6�����������������������

(QJOLVK�YHUVLRQ

5DLOZD\�DSSOLFDWLRQV���(OHFWURPDJQHWLF�FRPSDWLELOLW\��
3DUW����(PLVVLRQ�DQG�LPPXQLW\�RI�IL[HG�SRZHU�VXSSO\�LQVWDOODWLRQV

DQG�DSSDUDWXV

$SSOLFDWLRQV�IHUURYLDLUHV��
&RPSDWLELOLWp�pOHFWURPDJQpWLTXH
3DUWLH����(PLVVLRQ�HW�LPPXQLWp�GHV
LQVWDOODWLRQV�IL[HV�G
DOLPHQWDWLRQ�GH
SXLVVDQFH�HW�GHV�pTXLSHPHQWV�DVVRFLpV

%DKQDQZHQGXQJHQ��
(OHNWURPDJQHWLVFKH�9HUWUlJOLFKNHLW
7HLO����6W|UDXVVHQGXQJHQ�XQG
6W|UIHVWLJNHLW�YRQ�RUWVIHVWHQ�$QODJHQ�XQG
(LQULFKWXQJHQ�GHU�%DKQHQHUJLHYHUVRUJXQJ

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� HOHFWURWHFKQLFDO� FRPPLWWHHV� 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�
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)RUHZRUG

7KLV� (XURSHDQ� 6WDQGDUG� ZDV� SUHSDUHG� E\� 6&��;&�� (OHFWULF� VXSSO\� DQG� HDUWKLQJ� V\VWHPV� IRU� SXEOLF
WUDQVSRUW�HTXLSPHQW�DQG�DQFLOODU\�DSSDUDWXV��IL[HG�LQVWDOODWLRQV��RI�WKH�7HFKQLFDO�&RPPLWWHH�&(1(/(&
7&��;�� (OHFWULFDO� DQG� HOHFWURQLF� DSSOLFDWLRQV� IRU� UDLOZD\V�� LQ� DFFRUGDQFH� ZLWK� WKH� GHFLVLRQV� WDNHQ
E\�7&��;�

7KH�WH[W�RI�WKH�GUDIW�ZDV�VXEPLWWHG�WR�WKH�IRUPDO�YRWH�DQG�ZDV�DSSURYHG�E\�&(1(/(&�DV�(1��������
RQ������������

7KH�IROORZLQJ�GDWHV�ZHUH�IL[HG�

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

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

7KLV�(XURSHDQ�6WDQGDUG�LV�WR�EH�UHDG�LQ�FRQMXQFWLRQ�ZLWK�(1��������������

7KLV� VWDQGDUG� IRUPV� 3DUW� �� RI� WKH� (XURSHDQ� 6WDQGDUG� VHULHV� (1� ������� SXEOLVKHG� XQGHU� WKH
JHQHUDO�WLWOH�5DLOZD\�DSSOLFDWLRQV���(OHFWURPDJQHWLF�FRPSDWLELOLW\��7KH�VHULHV�FRQVLVWV�RI�

�� 3DUW��� *HQHUDO�
�� 3DUW��� (PLVVLRQ�RI�WKH�ZKROH�UDLOZD\�V\VWHP�WR�WKH�RXWVLGH�ZRUOG�
�� 3DUW����� 5ROOLQJ�VWRFN���7UDLQ�DQG�FRPSOHWH�YHKLFOH�
�� 3DUW����� 5ROOLQJ�VWRFN���$SSDUDWXV�
�� 3DUW��� (PLVVLRQ�DQG�LPPXQLW\�RI�WKH�VLJQDOOLQJ�DQG�WHOHFRPPXQLFDWLRQV�DSSDUDWXV�
�� 3DUW��� (PLVVLRQ�DQG�LPPXQLW\�RI�IL[HG�SRZHU�VXSSO\�LQVWDOODWLRQV�DQG�DSSDUDWXV�

$QQH[HV�GHVLJQDWHG�³QRUPDWLYH´�DUH�SDUW�RI�WKH�ERG\�RI�WKH�VWDQGDUG�

$QQH[HV�GHVLJQDWHG�³LQIRUPDWLYH´�DUH�JLYHQ�RQO\�IRU�LQIRUPDWLRQ�

,Q�WKLV�VWDQGDUG��DQQH[HV�$��%�DQG�&�DUH�LQIRUPDWLYH�
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&RQWHQWV

,QWURGXFWLRQ ���������������������������������������������������������������������������������������������������������������������������������������������� �

� 6FRSH��������������������������������������������������������������������������������������������������������������������������������������������� �

� 1RUPDWLYH�UHIHUHQFHV ���������������������������������������������������������������������������������������������������������� ���������� �

� 'HILQLWLRQV�������������������������������������������������������������������������������������������������������������������������������������� �

� 3HUIRUPDQFH�FULWHULD ���������������������������������������������������������������������������������������������������������� ������������ �

� (PLVVLRQ�WHVWV�DQG�OLPLWV ����������������������������������������������������������������������������������������������������� ���������� �

��� (PLVVLRQ�IURP�WKH�VXEVWDWLRQ�WR�WKH�RXWVLGH�ZRUOG�������������������������������������������������������������� �

��� (PLVVLRQ�WHVW�IRU�DSSDUDWXV�RSHUDWLQJ�DW�OHVV�WKDQ�������9�U�P�V��D�F� ������������������������������ �

��� (PLVVLRQ�YDOXHV�ZLWKLQ�WKH�ERXQGDU\�RI�WKH�VXEVWDWLRQ ������������������������������������������������������ �

� ,PPXQLW\�WHVWV�DQG�OLPLWV ��������������������������������������������������������������������������������������������������������������� �

� )L[HG�SRZHU�VXSSOLHV�RQ�UDLOZD\�SURSHUW\�ZKLFK�DUH�QRW�XVHG�IRU�UDLOZD\�WUDFWLRQ�SXUSRVHV ������� �

��� 9DULRXV�RWKHU�SRZHU�VXSSOLHV���������������������������������������������������������������������������������������������� �

��� $SSDUDWXV�VXSSOLHG�IURP�VRXUFHV�OLQNHG�WR�WKH�UDLOZD\�WUDFWLRQ�V\VWHP�YROWDJH����������������� �

$QQH[�$��LQIRUPDWLYH����(PLVVLRQ�ZLWKLQ�WKH�ERXQGDU\�RI�WKH�VXEVWDWLRQ�IRU�QRUPDO�RSHUDWLRQ
DQG�GXULQJ�WKH�RSHUDWLRQ�RI�VZLWFKHV������������������������������������������������������������������������������������������� ��

$QQH[�%��LQIRUPDWLYH����5HIHUHQFHV ������������������������������������������������������������������������������������������������������ ��

$QQH[�&��LQIRUPDWLYH����7UDFWLRQ�IUHTXHQF\�WHVW��OLQH�WR�JURXQG� ���������������������������������������������������������� ��
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,QWURGXFWLRQ

7KH� UHTXLUHPHQWV� RI� WKLV� VWDQGDUG� KDYH� EHHQ� VSHFLILHG� VR� DV� WR� HQVXUH� D� OHYHO� RI� HOHFWURPDJQHWLF
HPLVVLRQ�ZKLFK�ZLOO�FDXVH�PLQLPDO�GLVWXUEDQFH�WR�RWKHU�HTXLSPHQW��7KH�OHYHOV��KRZHYHU��GR�QRW�FRYHU�WKH
IROORZLQJ�FDVHV�

D� ZKHUH�WKH�SUREDELOLW\�RI�DQ�RFFXUUHQFH�OLNHO\�WR�SURGXFH�HPLVVLRQV�LQ�H[FHVV�RI�WKRVH�ZKLFK�ZRXOG
QRUPDOO\�EH�H[SHULHQFHG�LV�H[WUHPHO\�ORZ�

E� ZKHUH�KLJKO\�VXVFHSWLEOH�DSSDUDWXV�ZLOO�EH�XVHG� LQ�FORVH�SUR[LPLW\�RI� WKH�HTXLSPHQW�FRYHUHG�E\
WKLV�VWDQGDUG��LQ�ZKLFK�FDVH�IXUWKHU�PHDVXUHV�PD\�KDYH�WR�EH�WDNHQ�

7KH�HPLVVLRQ�OLPLWV�JLYHQ�DUH�RQ�WKH�EDVLV�WKDW�WKH�HTXLSPHQW�RI�WKH�SURGXFW�IDPLO\�UDQJH�LV�LQVWDOOHG�LQ
UDLOZD\�VXEVWDWLRQ�DUHDV�

� 6FRSH

7KLV�(XURSHDQ�6WDQGDUG�DSSOLHV�WR�HPLVVLRQ�DQG�LPPXQLW\�DVSHFWV�RI�(0&�IRU�HOHFWULFDO�DQG�HOHFWURQLF
DSSDUDWXV�DQG�V\VWHPV�LQWHQGHG�IRU�XVH�LQ�UDLOZD\�IL[HG�LQVWDOODWLRQV�DVVRFLDWHG�ZLWK�SRZHU�VXSSO\��7KLV
LQFOXGHV�WKH�SRZHU�IHHG�WR�WKH�DSSDUDWXV��WKH�DSSDUDWXV�LWVHOI�ZLWK�LWV�SURWHFWLYH�FRQWURO�FLUFXLWV��WUDFNVLGH
LWHPV� VXFK� DV� VZLWFKLQJ� VWDWLRQV�� SRZHU� DXWRWUDQVIRUPHUV�� ERRVWHU� WUDQVIRUPHUV�� VXEVWDWLRQ� SRZHU
VZLWFKJHDU�DQG�SRZHU�VZLWFKJHDU�WR�RWKHU�ORQJLWXGLQDO�DQG�ORFDO�VXSSOLHV�

)LOWHUV� RSHUDWLQJ� DW� UDLOZD\� V\VWHP� YROWDJH� �IRU� H[DPSOH� IRU� KDUPRQLF� VXSSUHVVLRQ� RU� SRZHU� IDFWRU
FRUUHFWLRQ�� DUH� QRW� LQFOXGHG� LQ� WKLV� VWDQGDUG� VLQFH� HDFK� VLWH� KDV� VSHFLDO� UHTXLUHPHQWV�� )LOWHUV� ZRXOG
QRUPDOO\�KDYH�VHSDUDWH�HQFORVXUHV�ZLWK�VHSDUDWH�UXOHV�IRU�DFFHVV��,I�HOHFWURPDJQHWLF�OLPLWV�DUH�UHTXLUHG�
WKHVH�ZLOO�DSSHDU�LQ�WKH�VSHFLILFDWLRQ�IRU�WKH�HTXLSPHQW�

7KH�OLPLWV�LQ�WKLV�VWDQGDUG�GR�QRW�DSSO\�WR�LQWHQWLRQDO�FRPPXQLFDWLRQ�VLJQDOV�

7KH�IUHTXHQF\�UDQJH�FRYHUHG�LV�IURP�G�F��WR�����*+]��$W�SUHVHQW�WHVWLQJ�LV�GHILQHG�RQO\�XS�WR���*+]�

/LPLWV�DUH�JLYHQ�IRU�WKH�(0&�EHWZHHQ�LWHPV�RI�DSSDUDWXV�ZKLFK�DUH�VLWXDWHG�

D� ZLWKLQ�WKH�ERXQGDU\�RI�D�VXEVWDWLRQ�ZKLFK�GHOLYHUV�HOHFWULF�SRZHU�WR�D�UDLOZD\�

E� EHVLGH� WKH� WUDFN� IRU� WKH�SXUSRVH�RI� FRQWUROOLQJ�RU� UHJXODWLQJ� WKH� UDLOZD\�SRZHU�VXSSO\�� LQFOXGLQJ
SRZHU�IDFWRU�FRUUHFWLRQ�DQG�ILOWHULQJ�

F� DORQJ�WKH�WUDFN�IRU�WKH�SXUSRVH�RI�VXSSO\LQJ�HOHFWULFDO�SRZHU�WR�WKH�UDLOZD\�RWKHU�WKDQ�E\�PHDQV�RI
WKH�FRQGXFWRUV�XVHG�IRU�FRQWDFW�FXUUHQW�FROOHFWLRQ��DQG�DVVRFLDWHG�UHWXUQ�FRQGXFWRUV��,QFOXGHG�DUH
KLJK�YROWDJH�IHHGHU�V\VWHPV�ZLWKLQ�WKH�ERXQGDU\�RI�WKH�UDLOZD\�ZKLFK�VXSSO\�VXEVWDWLRQV�DW�ZKLFK
WKH�YROWDJH�LV�UHGXFHG�WR�WKH�UDLOZD\�V\VWHP�YROWDJH�

127(������([DPSOHV�DUH�RQH�FRQGXFWRU�RI�D���������N9����+]�V\VWHP�DQG�WKH�����N9������+]�VXSSO\�V\VWHPV�

127(������6LPLODU�FRQGXFWRUV�ZKLFK�DUH�RXWVLGH�WKH�UDLOZD\�ERXQGDU\�DUH�WUHDWHG�DV�LQ�WKH�SXEOLF�DUHD�DQG�DUH�FRQVLGHUHG�WR�EH
JHQHUDO�RYHUKHDG�SRZHU�OLQHV�DOWKRXJK�WKH\�IHHG�RQO\�WKH�UDLOZD\�

G�� EHVLGH�WKH�WUDFN�IRU�FRQWUROOLQJ�RU�UHJXODWLQJ�HOHFWULF�SRZHU�VXSSOLHV�WR�DQFLOODU\�UDLOZD\�XVHV��7KLV
FDWHJRU\�LQFOXGHV�SRZHU�VXSSOLHV�WR�PDUVKDOOLQJ�\DUGV��PDLQWHQDQFH�GHSRWV�DQG�VWDWLRQV�

H�� YDULRXV� RWKHU� QRQ�WUDFWLRQ� SRZHU� VXSSOLHV� IURP� UDLOZD\� VRXUFHV� ZKLFK� DUH� VKDUHG� ZLWK� UDLOZD\
WUDFWLRQ�

$SSDUDWXV�DQG�V\VWHPV�ZKLFK�DUH�LQ�DQ�HQYLURQPHQW�ZKLFK�FDQ�EH�GHVFULEHG�DV�UHVLGHQWLDO��FRPPHUFLDO
RU�OLJKW�LQGXVWU\��HYHQ�ZKHQ�SODFHG�ZLWKLQ�WKH�SK\VLFDO�ERXQGDU\�RI�WKH�UDLOZD\�VXEVWDWLRQ�VKDOO�FRPSO\
ZLWK�WKH�UHOHYDQW�JHQHULF�(XURSHDQ�(0&�VWDQGDUG�
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([FOXGHG�IURP�WKH�LPPXQLW\�UHTXLUHPHQWV�RI�WKLV�VWDQGDUG�LV�SRZHU�VXSSO\�DSSDUDWXV�ZKLFK�LV�LQWULQVLFDOO\
LPPXQH�WR�WKH�WHVWV�GHILQHG�LQ�7DEOHV���WR���RI�WKLV�VWDQGDUG�

127(������$Q�H[DPSOH�LV�DQ����09$�����N9�WR����N9�SRZHU�VXSSO\�WUDQVIRUPHU�

� 1RUPDWLYH�UHIHUHQFHV

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

(1�������� ���� (OHFWURPDJQHWLF�&RPSDWLELOLW\��(0&����*HQHULF�HPLVVLRQ�6WDQGDUG��
3DUW����,QGXVWULDO�HQYLURQPHQW�

(1�������� 5DLOZD\�DSSOLFDWLRQV���(OHFWURPDJQHWLF�FRPSDWLELOLW\��
3DUW����*HQHUDO�

(1�������� 3DUW����(PLVVLRQ�RI�WKH�ZKROH�UDLOZD\�V\VWHP�WR�WKH�RXWVLGH�ZRUOG�

(19������ 5DGLDWHG�HOHFWURPDJQHWLF�ILHOG�IURP�GLJLWDO�UDGLR�WHOHSKRQHV��
,PPXQLW\�WHVW�

(1������ ,QIRUPDWLRQ�WHFKQRORJ\�HTXLSPHQW���5DGLR�GLVWXUEDQFH
FKDUDFWHULVWLFV���/LPLWV�DQG�PHWKRGV�RI�PHDVXUHPHQW
�&,635�����PRGLILHG��

(1���������� (OHFWURPDJQHWLF�&RPSDWLELOLW\��(0&���
3DUW������/LPLWV���/LPLWV�IRU�KDUPRQLF�FXUUHQW�HPLVVLRQV��HTXLSPHQW
LQSXW�FXUUHQW�XS�WR�DQG�LQFOXGLQJ����$�SHU�SKDVH���,(&�������������

(1���������� 3DUW������/LPLWV���/LPLWDWLRQ�RI�YROWDJH�IOXFWXDWLRQV�DQG�IOLFNHU�LQ
ORZ�YROWDJH�VXSSO\�V\VWHPV�IRU�HTXLSPHQW�ZLWK�UDWHG�FXUUHQW�XS�WR
DQG�LQFOXGLQJ����$��,(&������������

(1���������� 3DUW������7HVWLQJ�DQG�PHDVXUHPHQW�WHFKQLTXHV���(OHFWURVWDWLF
GLVFKDUJH�LPPXQLW\�WHVW��,(&������������

(1���������� 3DUW������7HVWLQJ�DQG�PHDVXUHPHQW�WHFKQLTXHV���5DGLDWHG�
UDGLR�IUHTXHQF\��HOHFWURPDJQHWLF�ILHOG�LPPXQLW\�WHVW
�,(&������������PRGLILHG��

(1���������� 3DUW������7HVWLQJ�DQG�PHDVXUHPHQW�WHFKQLTXHV���(OHFWULFDO�IDVW
WUDQVLHQW�EXUVW�LPPXQLW\�WHVW��,(&������������

(1���������� 3DUW������7HVWLQJ�DQG�PHDVXUHPHQW�WHFKQLTXHV���6XUJH�LPPXQLW\
WHVW��,(&������������

(1���������� 3DUW������7HVWLQJ�DQG�PHDVXUHPHQW�WHFKQLTXHV���,PPXQLW\�WR
FRQGXFWHG�GLVWXUEDQFHV��LQGXFHG�E\�UDGLR�IUHTXHQF\�ILHOGV
�,(&������������

(1���������� 3DUW������7HVWLQJ�DQG�PHDVXUHPHQW�WHFKQLTXHV���3RZHU�IUHTXHQF\
PDJQHWLF�ILHOG�LPPXQLW\�WHVW��,(&������������

(1����������� 3DUW�������7HVWLQJ�DQG�PHDVXUHPHQW�WHFKQLTXHV���2VFLOODWRU\
ZDYHV�LPPXQLW\�WHVW��,(&�������������
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(1�������������
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(1����������� 3DUW�������7HVWLQJ�DQG�PHDVXUHPHQW�WHFKQLTXHV���7HVW�IRU�LPPXQLW\
WR�FRQGXFWHG��FRPPRQ�PRGH�GLVWXUEDQFHV�LQ�WKH�IUHTXHQF\�UDQJH
��+]�WR�����N+]��,(&�������������

(1���������� ���� 3DUW������*HQHULF�6WDQGDUGV���,PPXQLW\�IRU�LQGXVWULDO�HQYLURQPHQWV
�,(&������������

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

� 'HILQLWLRQV

)RU�WKH�SXUSRVH�RI�WKLV�3DUW���RI�WKH�(XURSHDQ�6WDQGDUG�WKH�IROORZLQJ�GHILQLWLRQV�DSSO\�

���
DSSDUDWXV
HOHFWULF�RU�HOHFWURQLF�SURGXFW�ZLWK�DQ� LQWULQVLF� IXQFWLRQ� LQWHQGHG� IRU� LPSOHPHQWDWLRQ� LQWR�D� IL[HG� UDLOZD\
LQVWDOODWLRQ��ZKLFK�FDQ�EH�SODFHG�RQ�WKH�PDUNHW�DV�D�VLQJOH�XQLW

���
HQYLURQPHQW
VXUURXQGLQJ�REMHFWV�RU�UHJLRQ�ZKLFK�PD\�LQIOXHQFH�WKH�EHKDYLRXU�RI�WKH�V\VWHP�DQG�RU�PD\�EH�LQIOXHQFHG
E\�WKH�V\VWHP

���
H[WHUQDO�LQWHUIDFH
ERXQGDU\�ZKHUH�D�V\VWHP�LQWHUDFWV�ZLWK�DQ\�RWKHU�RU�ZKHUH�D�V\VWHP�LQWHUDFWV�ZLWK�LWV�HQYLURQPHQW

���
UDLOZD\�VXEVWDWLRQ
LQVWDOODWLRQ�WKH�PDLQ�IXQFWLRQ�RI�ZKLFK�LV�WR�VXSSO\�D�FRQWDFW�OLQH�V\VWHP�DW�ZKLFK�WKH�YROWDJH�RI�D�SULPDU\
VXSSO\� V\VWHP��DQG� LQ� VRPH�FDVHV� WKH� IUHTXHQF\�� LV� WUDQVIRUPHG� WR� WKH� YROWDJH�DQG� IUHTXHQF\�RI� WKH
FRQWDFW�OLQH

���
UDLOZD\�VXSSO\�OLQHV
FRQGXFWRUV�UXQQLQJ�ZLWKLQ�WKH�ERXQGDU\�RI�WKH�UDLOZD\�ZKLFK�VXSSO\�SRZHU�WR�RQO\�WKH�UDLOZD\�EXW�DUH�QRW
HQHUJL]HG�DW�UDLOZD\�V\VWHP�YROWDJH

� 3HUIRUPDQFH�FULWHULD

7KH�YDULHW\�DQG�GLYHUVLW\�RI�WKH�DSSDUDWXV�ZLWKLQ�WKH�VFRSH�RI�WKLV�GRFXPHQW�PDNHV�LW�GLIILFXOW� WR�GHILQH
SUHFLVH�FULWHULD�IRU�WKH�HYDOXDWLRQ�RI�WKH�LPPXQLW\�WHVW�UHVXOWV��7KUHH�JHQHUDO� OHYHOV�RI�SHUIRUPDQFH�DUH
WKHUHIRUH�XVHG��DV�GHILQHG�LQ�(1���������

� (PLVVLRQ�WHVWV�DQG�OLPLWV

��� (PLVVLRQ�IURP�WKH�VXEVWDWLRQ�WR�WKH�RXWVLGH�ZRUOG

/LPLW�YDOXHV�IRU�WKLV�HPLVVLRQ��RYHU�WKH�IUHTXHQF\�UDQJH���N+]�WR���*+]�DUH�JLYHQ�LQ�(1���������

127(������*XLGDQFH�YDOXHV�DUH�JLYHQ�LQ�(1���������IRU�HPLVVLRQ�RI�G�F��DQG�SRZHU�IUHTXHQF\�PDJQHWLF�ILHOGV�
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&RQGXFWRUV��RYHUKHDG�RU�XQGHUJURXQG��EHWZHHQ�WKH�VXEVWDWLRQ�DQG�WKH�UDLOZD\��DUH�SDUW�RI�WKH�UDLOZD\
LQVWDOODWLRQ�EXW�EHFDXVH�RI�WKHLU�ZLGH�YDULHW\�RI�SRVLWLRQV�DQG�DPSHUH�ORDGLQJV��OLPLW�YDOXHV�FDQQRW�EH�VHW
IRU�WKH�PDJQHWLF�ILHOGV�ZKLFK�WKH\�SURGXFH�

)RU� DSSDUDWXV� ZKLFK� LV� XQGHU� JURXQG�� PHDVXUHPHQWV� VKDOO� EH� PDGH� LQ� WKH� IUHTXHQF\� UDQJH
��N+]�WR�����N+]�DW�WKH�VXUIDFH�RI�WKH�JURXQG�DERYH�WKH�DSSDUDWXV�

127(������1R� OLPLWV� DUH� VHW� IRU� HPLVVLRQV� LQWR� WKH� DFWLYH� VSDFH� RI� WKH� XQGHUJURXQG� UDLOZD\� GXH� WR� WKH� FRPSOH[LWLHV� RI� REWDLQLQJ
PHDVXUHPHQWV�LQ�WKH�FRQILQHG�VSDFH�DQG�WKH�ODFN�RI�D�SUHFLVH�PHWKRG�RI�UHODWLQJ�WKH�PHDVXUHG�YDOXHV�WR�WKH�GHJUHH�RI�GLVWXUEDQFH
ZKLFK�RWKHU�DSSDUDWXV�ZRXOG�VXIIHU�

��� (PLVVLRQ�WHVW�IRU�DSSDUDWXV�RSHUDWLQJ�DW�OHVV�WKDQ�������9�U�P�V��D�F�

7KH�HPLVVLRQ�OLPLWV�IRU�DSSDUDWXV�FRYHUHG�E\�WKLV�VWDQGDUG�ZKLFK�LV�VXSSOLHG�ZLWK�HOHFWULFDO�SRZHU�DW�D
YROWDJH�EHORZ�������9�U�P�V��DUH�JLYHQ�RQ�D�SRUW�E\�SRUW�EDVLV�LQ�(1����������7DEOH���

��� (PLVVLRQ�YDOXHV�ZLWKLQ�WKH�ERXQGDU\�RI�WKH�VXEVWDWLRQ

%HFDXVH�WKHUH�LV�VXFK�D�ZLGH�YDULHW\�RI�RSWLRQV�IRU�WKH�FRQVWUXFWLRQ�RI�WKH�VXEVWDWLRQ��OLPLWV�DUH�QRW�JLYHQ
IRU� HPLVVLRQ�ZLWKLQ� WKH� JHQHUDO� VSDFH� LQVLGH� WKH� ERXQGDU\� RI� WKH� VXEVWDWLRQ��3UDFWLFDO�PHDVXUHPHQWV
KDYH�EHHQ�PDGH�DQG�JXLGDQFH�YDOXHV�DUH�JLYHQ�LQ�DQQH[�$��7KHVH�DUH�IRU�LQIRUPDWLRQ�RQO\�DQG�DUH�QRW
SDUW�RI�WKH�QRUPDWLYH�FRQWHQW�RI�WKLV�VWDQGDUG�

� ,PPXQLW\�WHVWV�DQG�OLPLWV

7KH�LPPXQLW\�WHVW�UHTXLUHPHQWV�IRU�DSSDUDWXV�FRYHUHG�E\�WKLV�VWDQGDUG�DUH�JLYHQ�RQ�D�SRUW�E\�SRUW�EDVLV
LQ�7DEOHV���WR���

7HVWV�VKDOO�EH�FRQGXFWHG� LQ�D�ZHOO�GHILQHG�DQG�UHSURGXFLEOH�PDQQHU��7KH�WHVWV�VKDOO�EH�FDUULHG�RXW�DV
VLQJOH�WHVWV�LQ�VHTXHQFH��7KH�VHTXHQFH�RI�WHVWLQJ�LV�RSWLRQDO�

7KH�GHVFULSWLRQ�RI� WKH� WHVWV�� WKH� WHVW�JHQHUDWRU�� WKH� WHVW�PHWKRGV��DQG� WKH� WHVW�VHW�XS�DUH�JLYHQ� LQ� WKH
%DVLF�6WDQGDUGV�ZKLFK�DUH� UHIHUUHG� WR� LQ�7DEOHV��� WR����7KH�FRQWHQWV�RI� WKH�%DVLF�6WDQGDUGV�DUH�QRW
UHSHDWHG�KHUH��KRZHYHU�PRGLILFDWLRQV�RU�DGGLWLRQDO�LQIRUPDWLRQ�QHHGHG�IRU�WKH�SUDFWLFDO�DSSOLFDWLRQ�RI�WKH
WHVWV�DUH�JLYHQ�LQ�WKLV�VWDQGDUG�

:KHUH�SRVVLEOH��WKH�WHVWV�VKDOO�EH�PDGH�ZLWK�D�W\SLFDO�RSHUDWLQJ�PRGH�FKRVHQ�WR�SURGXFH�WKH�PD[LPXP
VXVFHSWLELOLW\�WR�QRLVH�LQ�WKH�IUHTXHQF\�EDQG�EHLQJ�LQYHVWLJDWHG��FRQVLVWHQW�ZLWK�QRUPDO�DSSOLFDWLRQV��7KH
PDQXIDFWXUHU�VKDOO�GHILQH�WKH�FRQGLWLRQV�RI�WKH�WHVW�LQ�WKH�WHVW�SODQ�

127(����,I� WKH�DSSDUDWXV� LV�SDUW�RI�D�V\VWHP�RU�FDQ�EH�FRQQHFWHG�WR�DX[LOLDU\�DSSDUDWXV�� WKHQ�WKH�DSSDUDWXV�VKRXOG�SUHIHUDEO\�EH
WHVWHG�ZKLOH�FRQQHFWHG�WR�WKH�PLQLPXP�FRQILJXUDWLRQ�RI�DX[LOLDU\�DSSDUDWXV�QHFHVVDU\�WR�H[HUFLVH�WKH�WHVW�SRLQW�LQ�DFFRUGDQFH�ZLWK
WKH�JHQHUDO�PHWKRGV�RI�(1�������DQG�(1���������[�

7KH�FRQILJXUDWLRQ�DQG�PRGH�RI�RSHUDWLRQ�GXULQJ�WKH�WHVWV�VKDOO�EH�SUHFLVHO\�QRWHG�LQ�WKH�WHVW�UHSRUW��,W�LV
QRW� DOZD\V� SRVVLEOH� WR� WHVW� HYHU\� IXQFWLRQ� RI� WKH� DSSDUDWXV�� LQ� VXFK� FDVHV� WKH�PRVW� FULWLFDO� PRGH� RI
RSHUDWLRQ�VKRXOG�EH�VHOHFWHG�

7KH� WHVWV� VKDOO� EH� FDUULHG� RXW�ZLWKLQ� WKH� VSHFLILHG� RSHUDWLQJ� UDQJH� IRU� WKH� DSSDUDWXV� DQG� DW� LWV� UDWHG
VXSSO\�YROWDJH�

6RPH�RI�WKH�LPPXQLW\�OHYHOV�DUH�KLJKHU�WKDQ�WKRVH�RI�WKH�KHDY\�LQGXVWULDO�*HQHULF�6WDQGDUG�EHFDXVH�WKLV
KDV�EHHQ�IRXQG�QHFHVVDU\�LQ�SUDFWLFH�

� )L[HG�SRZHU�VXSSOLHV�RQ�UDLOZD\�SURSHUW\�ZKLFK�DUH�QRW�XVHG�IRU�UDLOZD\�WUDFWLRQ�SXUSRVHV

��� 9DULRXV�RWKHU�SRZHU�VXSSOLHV

7KHVH� DUH� XVHG� IRU� H[DPSOH� IRU� VLJQDOOLQJ� V\VWHPV�� VWDWLRQ� VHUYLFHV�� RIILFH� EXLOGLQJ� VHUYLFHV�� IUHLJKW
FUDQHV�DQG�\DUG�OLJKWLQJ�
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