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7KLV�%ULWLVK�6WDQGDUG��KDYLQJ�
EHHQ�SUHSDUHG�XQGHU�WKH
GLUHFWLRQ�RI�WKH�)LUH�6WDQGDUGV�
&RPPLWWHH��ZDV�SXEOLVKHG
XQGHU�WKH�DXWKRULW\�RI�WKH
%RDUG�RI�%6,�DQG�FRPHV�
LQWR�HIIHFW�RQ��� 0DUFK �����

��%6,��������

7KH�IROORZLQJ�%6,�UHIHUHQFHV�
UHODWH�WR�WKH�ZRUN�RQ�WKLV�
VWDQGDUG�
&RPPLWWHH�UHIHUHQFH�)60����
'UDIW�IRU�FRPPHQW����������'&

,6%1��������������

&RPPLWWHHV�UHVSRQVLEOH�IRU�WKLV�
%ULWLVK�6WDQGDUG

7KH�SUHSDUDWLRQ�RI�WKLV�%ULWLVK�6WDQGDUG�ZDV�HQWUXVWHG�E\�WKH�)LUH�6WDQGDUGV�
&RPPLWWHH��)60����WR�7HFKQLFDO�&RPPLWWHH�)60�����XSRQ�ZKLFK�WKH�IROORZLQJ�
ERGLHV�ZHUH�UHSUHVHQWHG�

%ULWLVK�)LUH�3URWHFWLRQ�6\VWHPV�$VVRFLDWLRQ�/WG�
%ULWLVK�)LUH�6HUYLFHV�$VVRFLDWLRQ
%ULWLVK�7HOHFRP
&KDUWHUHG�,QVWLWXWLRQ�RI�%XLOGLQJ�6HUYLFHV�(QJLQHHUV
&KLHI�DQG�$VVLVWDQW�&KLHI�)LUH�2IILFHUVª�$VVRFLDWLRQ
'HSDUWPHQW�RI�+HDOWK�DQG�6RFLDO�6HFXULW\
'HSDUWPHQW�RI�WKH�(QYLURQPHQW��%XLOGLQJ�5HVHDUFK�(VWDEOLVKPHQW��
)LUH�5HVHDUFK�6WDWLRQ�

'HSDUWPHQW�RI�WKH�(QYLURQPHQW��3URSHUW\�6HUYLFHV�$JHQF\�
'HSDUWPHQW�RI�7UDQVSRUW�¦�0DULQH�'LUHFWRUDWH
(OHFWULFDO�&RQWUDFWRUVª�$VVRFLDWLRQ
(OHFWULFDO�,QVWDOODWLRQ�(TXLSPHQW�0DQXIDFWXUHUVª�$VVRFLDWLRQ��%($0$�/WG��
)LUH�,QVXUHUVª�5HVHDUFK�DQG�7HVWLQJ�2UJDQL]DWLRQ��),572�
)LUH�2IILFHV�&RPPLWWHH
)LUH�3URWHFWLRQ�$VVRFLDWLRQ
+RPH�2IILFH
,QVWLWXWLRQ�RI�(OHFWULFDO�(QJLQHHUV
,QVWLWXWLRQ�RI�)LUH�(QJLQHHUV
0LQLVWU\�RI�'HIHQFH
1DWLRQDO�,QVSHFWLRQ�&RXQFLO�IRU�(OHFWULFDO�,QVWDOODWLRQ�&RQWUDFWLQJ
5R\DO�,QVWLWXWH�RI�%ULWLVK�$UFKLWHFWV
6RFLHW\�RI�)LUH�3URWHFWLRQ�(QJLQHHUV
7UDGHV�8QLRQ�&RQJUHVV

7KH�IROORZLQJ�ERG\�ZDV�DOVR�UHSUHVHQWHG�LQ�WKH�GUDIWLQJ�RI�WKH�VWDQGDUG��
WKURXJK�VXEFRPPLWWHHV�DQG�SDQHOV�

(OHFWULFLW\�6XSSO\�,QGXVWU\�LQ�(QJODQG�DQG�:DOHV

$PHQGPHQWV�LVVXHG�VLQFH�SXEOLFDWLRQ

$PG��1R� 'DWH�RI�LVVXH &RPPHQWV
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&RQWHQWV

3DJH
&RPPLWWHHV�UHVSRQVLEOH ,QVLGH�IURQW�FRYHU
)RUHZRUG LL

6HFWLRQ����*HQHUDO
� 6FRSH �
� 'HILQLWLRQV �

6HFWLRQ����5HTXLUHPHQWV
� 5HTXLUHPHQWV �
� 0DUNLQJ�DQG�GDWD �

6HFWLRQ����7HVWV
� 7HVWLQJ �
� 5HSURGXFLELOLW\ �
� 7KHUPDO�WXUEXOHQFH �
� 5HSHDWDELOLW\ �
� 5DSLG�FKDQJH�LQ�REVFXUDWLRQ �
�� 6ORZ�FKDQJHV�LQ�REVFXUDWLRQ �
�� 9DULDWLRQ�RI�VXSSO\�YROWDJH �
�� 2SWLFDO�SDWK�OHQJWK�GHSHQGHQFH �
�� 7ROHUDQFH�WR�EHDP�PLVDOLJQPHQW �
�� 'U\�KHDW �
�� &ROG �
�� 9LEUDWLRQ �
�� 6KRFN �
�� 'DPS�KHDW��VWHDG\�VWDWH��DQG�LQVXODWLRQ�UHVLVWDQFH ��
�� (OHFWURPDJQHWLF�ILHOGV ��
�� (OHFWURVWDWLF�GLVFKDUJH ��
�� (OHFWULFDO�WUDQVLHQWV ��
�� 6WUD\�OLJKW ��
�� ,PSDFW ��
�� 62��FRUURVLRQ ��
�� )LUH�VHQVLWLYLW\ ��

$SSHQGL[�$�'HWHUPLQDWLRQ�RI�WKH�UHVSRQVH�WKUHVKROG�YDOXH ��

)LJXUH���¦�6KRFN�WHVW�DSSDUDWXV ��
)LJXUH���¦�6WUD\�OLJKW�WHVW�DSSDUDWXV ��
)LJXUH���¦�)LUH�VHQVLWLYLW\�WHVW�URRP�SODQ ��

7DEOH���¦�7HVW�VFKHGXOH �
7DEOH���¦�9ROWDJH�FRQGLWLRQV�IRU�VSHFLPHQV�ZLWK�LQWHUQDO�SRZHU�VXSSOLHV �
7DEOH���¦�9ROWDJH�FRQGLWLRQV�IRU�VSHFLPHQV�ZLWK�H[WHUQDO�SRZHU�VXSSOLHV �
7DEOH���¦�5HVSRQVH�WKUHVKROG�YDOXHV�DQG�GLVWDQFHV�EHWZHHQ�RSSRVHG�
FRPSRQHQWV�IRU�ILUH�VHQVLWLYLW\�WHVWLQJ ��
7DEOH���¦�0LQLPXP�UHVROXWLRQV�IRU�RSWLFDO�GHQVLW\�ILOWHUV ��

3XEOLFDWLRQV�UHIHUUHG�WR ,QVLGH�EDFN�FRYHU
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7KLV�SDUW�RI�%6 �����KDV�EHHQ�SUHSDUHG�XQGHU�WKH�GLUHFWLRQ�RI�WKH�)LUH�6WDQGDUGV�
&RPPLWWHH��DQG�LV�EDVHG�RQ�D�GUDIW�SUHSDUHG�E\�WKH�%ULWLVK�)LUH�3URWHFWLRQ�
6\VWHPV�$VVRFLDWLRQ�
2SWLFDO�EHDP�VPRNH�GHWHFWRUV�GHWHFW�WKH�REVFXUDWLRQ�RI�DQ�RSWLFDO�EHDP�
WUDQVPLWWHG�EHWZHHQ�WKH�WZR�SDUWV�RI�WKH�GHWHFWRU��HLWKHU�D�WUDQVPLWWHU�DQG�D�
UHFHLYHU��RU�D�FRPELQHG�WUDQVPLWWHU�UHFHLYHU�DQG�D�UHIOHFWRU��%HDP�GHWHFWRUV�DUH�
FRPPRQO\�XVHG�IRU�WKH�SURWHFWLRQ�RI�ODUJH�DUHDV��RU�DUHDV�ZLWK�KLJK�FHLOLQJV��
ZKHUH�WKH�JUHDWHVW�ULVN�LV�IURP�PDWHULDOV�ZKLFK�VPRXOGHU�RU�EXUQ�VORZO\��
SURGXFLQJ�YLVLEOH�VPRNH�
%HDP�GHWHFWRUV�PD\�LQFOXGH�WKHUPDO�WXUEXOHQFH�GHWHFWLRQ�HOHPHQWV�IRU�WKH�
GHWHFWLRQ�RI�ILUHV�WKDW�GR�QRW�SURGXFH�VPRNH�SDUWLFOHV��+RZHYHU��UHTXLUHPHQWV�IRU�
WKH�WKHUPDO�WXUEXOHQFH�GHWHFWLRQ�HOHPHQW�DUH�QRW�LQFOXGHG�LQ�WKLV�VWDQGDUG�
%HDP�GHWHFWRUV�DUH�VXEMHFWHG�WR�EDVLF�WHVWV�DQG�ILUH�VHQVLWLYLW\�WHVWV��,Q�WKH�EDVLF�
WHVWV��GHWHFWRUV�DUH�WHVWHG�LQ�YDULRXV�ZD\V�WR�GHWHUPLQH�ZKHWKHU�WKH\�DUH�FDSDEOH�
RI�ZLWKVWDQGLQJ�FHUWDLQ�DPELHQW�FRQGLWLRQV�ZKLFK�PD\�RFFXU�LQ�SUDFWLFH��7KH�WHVWV�
DUH�XQGHUWDNHQ�WR�GHWHUPLQH�ZKHWKHU�WKH�EHDP�GHWHFWRU�ZRXOG�UHPDLQ�IXQFWLRQDO�
IRU�D�VXIILFLHQWO\�ORQJ�SHULRG�RI�SUDFWLFDO�XVH��RU�DW�OHDVW�IRU�WKH�SHULRG�EHWZHHQ�WZR�
VHUYLFHV�RU�LQVSHFWLRQV�RI�WKH�LQVWDOOHG�ILUH�GHWHFWLRQ�V\VWHP��)XUWKHUPRUH��WKH�
EDVLF�WHVWV�YHULI\�WKH�FRQVWDQF\�RI�WKH�UHVSRQVH�WKUHVKROG�RI�EHDP�GHWHFWRUV�
UHODWLYH�WR�RQH�DQRWKHU�
,Q�WKH�ILUH�VHQVLWLYLW\�WHVW��GHWHFWRUV�DUH�VXEMHFWHG�WR�YDULRXV�WHVW�ILUHV�LQ�D�ILUH�WHVW�
URRP��,Q�WKLV�ZD\�WKH�UHVSRQVH�EHKDYLRXU�RI�GHWHFWRUV�WR�UHDO�ILUHV�FDQ�EH�YHULILHG�
DQG�WKH�VHQVLWLYLW\�RI�GHWHFWRUV�WR�YDULRXV�GHILQHG�ILUHV�FDQ�EH�GHWHUPLQHG�
7KH�WHVWV�DUH�W\SH�WHVWV�DQG�DUH�QRW�LQWHQGHG�DV�PDQXIDFWXUHUVª�WHVWV�WR�PDLQWDLQ�
XQLIRUPLW\�RI�TXDOLW\�LQ�SURGXFWLRQ��ZKLFK�LV�GHDOW�ZLWK�LQ�%6�������:KLOH�WKH�
WHVWV�DUH�LQWHQGHG�WR�DVVHVV�WKH�PRVW�LPSRUWDQW�IHDWXUHV�RI�WKH�GHVLJQ�DQG�
FRQVWUXFWLRQ�RI�WKH�HTXLSPHQW��WKH\�FDQQRW�UHPRYH�WKH�QHFHVVLW\�IRU�UHJXODU�
LQVSHFWLRQ�DQG�PDLQWHQDQFH��ZKLFK�LV�HVVHQWLDO�IRU�UHOLDEOH�RSHUDWLRQ��
3URGXFW�FHUWLILFDWLRQ��8VHUV�RI�WKLV�SDUW�RI�%6 �����DUH�DGYLVHG�WR�FRQVLGHU�WKH�
GHVLUDELOLW\�RI�WKLUG�SDUW\�FHUWLILFDWLRQ�RI�SURGXFW�FRQIRUPLW\�ZLWK�WKLV�%ULWLVK�
6WDQGDUG�EDVHG�RQ�WHVWLQJ�DQG�FRQWLQXLQJ�VXUYHLOODQFH��ZKLFK�PD\�EH�FRXSOHG�
ZLWK�DVVHVVPHQW�RI�D�VXSSOLHUªV�TXDOLW\�V\VWHPV�DJDLQVW�WKH�DSSURSULDWH�SDUW�RI�
%6 �����
(QTXLULHV�DV�WR�WKH�DYDLODELOLW\�RI�WKLUG�SDUW\�FHUWLILFDWLRQ�VFKHPHV�ZLOO�EH�
IRUZDUGHG�E\�%6,�WR�WKH�$VVRFLDWLRQ�RI�&HUWLILFDWLRQ�%RGLHV��,I�D�WKLUG�SDUW\�
FHUWLILFDWLRQ�VFKHPH�GRHV�QRW�DOUHDG\�H[LVW��XVHUV�VKRXOG�FRQVLGHU�DSSURDFKLQJ�DQ�
DSSURSULDWH�ERG\�IURP�WKH�OLVW�RI�$VVRFLDWLRQ�PHPEHUV�
:$51,1*��$Q�HYDOXDWLRQ�VKRXOG�EH�PDGH�RI�WKH�SRVVLEOH�KD]DUGV�WR�SHUVRQQHO�
IURP�RSWLFDO�UDGLDWLRQ�DULVLQJ�IURP�DQG�DVVRFLDWHG�ZLWK�D�SDUWLFXODU�EHDP�
GHWHFWRU��7KLV�HYDOXDWLRQ�VKRXOG�WDNH�LQWR�DFFRXQW�WKH�QDWXUH�RI�WKH�EHDP�
VRXUFH�V���L�H��ZKHWKHU�FRQWLQXRXV�RU�SXOVHG��DQG�LWV�RXWSXW�SRZHU��WKH�EHDP�
GLDPHWHU�DQG�LWV�ZDYHOHQJWK�V���DQG�WKH�GXUDWLRQ�WR�ZKLFK�SHUVRQQHO�ZRXOG�EH�
H[SRVHG�WR�WKH�EHDP��*XLGDQFH�RQ�WKH�HYDOXDWLRQ�RI�KD]DUGV�WR�SHUVRQQHO�DULVLQJ�
IURP�VHPLFRQGXFWRU�HPLWWHUV�LV�LQ�SUHSDUDWLRQ�

$�%ULWLVK�6WDQGDUG�GRHV�QRW�SXUSRUW�WR�LQFOXGH�DOO�WKH�QHFHVVDU\�SURYLVLRQV�RI�D�
FRQWUDFW��8VHUV�RI�%ULWLVK�6WDQGDUGV�DUH�UHVSRQVLEOH�IRU�WKHLU�FRUUHFW�DSSOLFDWLRQ�
&RPSOLDQFH�ZLWK�D�%ULWLVK�6WDQGDUG�GRHV�QRW�RI�LWVHOI�FRQIHU�LPPXQLW\�
IURP�OHJDO�REOLJDWLRQV�

6XPPDU\�RI�SDJHV�
7KLV�GRFXPHQW�FRPSULVHV�D�IURQW�FRYHU��DQ�LQVLGH�IURQW�FRYHU��SDJHV�L�DQG�LL��
SDJHV ��WR�����DQ LQVLGH�EDFN�FRYHU�DQG�D�EDFN�FRYHU�
7KH�FRS\ULJKW�QRWLFH�GLVSOD\HG�LQ�WKH�GRFXPHQW�LQGLFDWHV�ZKHQ�WKH�GRFXPHQW�ZDV�
ODVW�LVVXHG�
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6HFWLRQ����*HQHUDO

��6FRSH
7KLV�SDUW�RI�%6 �����VSHFLILHV�UHTXLUHPHQWV��WHVW�
PHWKRGV�DQG�SHUIRUPDQFH�FULWHULD�IRU�ILUH�GHWHFWRUV�
XWLOL]LQJ�DWWHQXDWLRQ�RI�DQ�RSWLFDO�EHDP�IRU�WKH�
GHWHFWLRQ�RI�VPRNH�DHURVROV�
127(�� 7KH�WHUP�§RSWLFDO¨�LV�XVHG�WR�GHVFULEH�WKDW�SDUW�RI�WKH�
HOHFWURPDJQHWLF�VSHFWUXP�SURGXFHG�E\�WKH�WUDQVPLWWHU�WR�ZKLFK�
WKH�UHFHLYHU�LV�UHVSRQVLYH��WKLV�LV�QRW�UHVWULFWHG�WR�YLVLEOH�
ZDYHOHQJWKV�

$Q�RSWLFDO�EHDP�GHWHFWRU�PD\�RU�PD\�QRW�LQFOXGH�DQ�
H[WHUQDO�UHIOHFWRU�EXW�LV�GLVWLQFW�IURP�D�SRLQW�
GHWHFWRU�LQ�WKDW�WKHUH�LV�QR�LQWHJUDO�PHFKDQLFDO�
FRQQHFWLRQ�WR�GHILQH�RU�DGMXVW�WKH�RSWLFDO�SDWK�
OHQJWK��7KLV�VSHFLILFDWLRQ�FRYHUV�EHDP�GHWHFWRUV�
ZLWK�VHSDUDWLRQV�EHWZHHQ�WKH�RSSRVHG�FRPSRQHQWV�
RI�� P�WR���� P�DQG�PLQLPXP�VHSDUDWLRQV�QRW�
H[FHHGLQJ��� P�
%HDP�GHWHFWRUV�ZLWK�D�PLQLPXP�VHSDUDWLRQ�
EHWZHHQ�WKH�FRPSRQHQWV�GHILQLQJ�WKH�RSWLFDO�SDWK�LQ�
H[FHVV�RI��� P�DUH�QRW�FRYHUHG�E\�WKLV�VWDQGDUG�
EHFDXVH�WKH�GLPHQVLRQV�RI�WKH�ILUH�WHVW�URRP�
GHVFULEHG�LQ�%6 �������SUHFOXGH�VXEMHFWLQJ�VXFK�
GHWHFWRUV�WR�WKH�ILUH�VHQVLWLYLW\�WHVW�
127(�� ,W�ZLOO�QRW�EH�SRVVLEOH�WR�WHVW�EHDP�GHWHFWRUV�ZLWK�D�
PLQLPXP�VHSDUDWLRQ�H[FHHGLQJ�� P�LQ�ILUH�WHVW�URRPV�RI�WKH�
PLQLPXP�OHQJWK�VSHFLILHG�LQ�%6 �������

'HWHFWRUV�WKDW�GHWHFW�WKHUPDO�WXUEXOHQFH�ZLWKLQ�WKH�
RSWLFDO�EHDP�DV�DQ�DGMXQFW�WR�WKH�GHWHFWLRQ�RI�
DWWHQXDWLRQ�RI�DQ�RSWLFDO�EHDP�DUH�FRYHUHG�DOWKRXJK�
WKH�WKHUPDO�WXUEXOHQFH�GHWHFWLRQ�LV�QRW�WHVWHG�
EH\RQG�HQVXULQJ�WKDW�SHUIRUPDQFH�DV�DQ�RSWLFDO�
EHDP�GHWHFWRU�LV�QRW�LPSDLUHG�
127(�� 7KH�WLWOHV�RI�WKH�SXEOLFDWLRQV�UHIHUUHG�WR�LQ�WKLV�SDUW�RI�
%6 �����DUH�OLVWHG�RQ�WKH�LQVLGH�EDFN�FRYHU�

��'HILQLWLRQV
)RU�WKH�SXUSRVHV�RI�WKLV�SDUW�RI�%6 �����WKH�
GHILQLWLRQV�JLYHQ�LQ�%6 �������DSSO\�WRJHWKHU�ZLWK�
WKH�IROORZLQJ�

����
EHDP�GHWHFWRU

WKH�FRPSRQHQWV��LQFOXGLQJ�DQ\�UHIOHFWRUV��QHFHVVDU\�
IRU�WKH�GHWHFWLRQ�RI�VPRNH�E\�WKH�DWWHQXDWLRQ�RI�DQ�
RSWLFDO�EHDP

����
RSSRVHG�FRPSRQHQWV

WKRVH�FRPSRQHQWV�RI�WKH�EHDP�GHWHFWRU�ZKRVH�
SRVLWLRQV�GHWHUPLQH�WKH�RSWLFDO�SDWK

����
RSWLFDO�SDWK�OHQJWK

WKH�WRWDO�GLVWDQFH�WUDYHUVHG�E\�WKH�ZDYHIURQW�
EHWZHHQ�WKH�WUDQVPLWWHU�DQG�UHFHLYHU

����
UHFHLYHU

WKH�FRPSRQHQWV�UHFHLYLQJ�WKH�RSWLFDO�EHDP

����
VHSDUDWLRQ

WKH�SK\VLFDO�GLVWDQFH�EHWZHHQ�WKH�RSSRVHG�
FRPSRQHQWV

����
WUDQVPLWWHU

WKH�FRPSRQHQWV�IURP�ZKLFK�WKH�RSWLFDO�EHDP�
HPDQDWHV
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6HFWLRQ����5HTXLUHPHQWV

��5HTXLUHPHQWV
����,QGLFDWLRQ�RI�RSHUDWLRQ

(DFK�GHWHFWRU�VKDOO�EH�VR�GHVLJQHG�WKDW��ZKHQ�XVHG�
LQ�DFFRUGDQFH�ZLWK�WKH�PDQXIDFWXUHUªV�LQVWUXFWLRQV�
�VHH�FODXVH ����WKH�GHWHFWRU�WKDW�LV�UDLVLQJ�RU�KDV�
UDLVHG�DQ�DODUP�FDQ�EH�LQGLYLGXDOO\�LGHQWLILHG�

����,QGLFDWLRQ�RI�UHVSRQVH�WKUHVKROG

'HWHFWRUV�KDYLQJ�DGMXVWDEOH�UHVSRQVH�WKUHVKROGV�
VKDOO�SURYLGH�D�VLPSOH�HDVLO\�DFFHVVLEOH�PHDQV�RI�
LQGLFDWLQJ�WKH�DFWXDO�YDOXH�WR�ZKLFK�WKH�UHVSRQVH�
WKUHVKROG�LV�VHW�

����&DEOH�PRQLWRULQJ

)DFLOLWLHV�VKDOO�EH�SURYLGHG�IRU�PRQLWRULQJ�
FRQQHFWLRQV�WR��RU�LQWHUFRQQHFWLRQV�EHWZHHQ��
FRPSRQHQWV�RI�WKH�GHWHFWRU�VXFK�WKDW�D�IDXOW�
LQGLFDWLRQ�FDQ�EH�JLYHQ�DW�WKH�FRQWURO�DQG�LQGLFDWLQJ�
HTXLSPHQW�LQ�WKH�HYHQW�RI�DQ\�FDEOH�IDXOW�ZKLFK�
FRXOG�SUHYHQW�WKH�JLYLQJ�RI�DQ�DODUP�

����5HSURGXFLELOLW\

:KHQ�WHVWHG�LQ�DFFRUGDQFH�ZLWK�FODXVH ���WKH�
UHVSRQVH�WKUHVKROG�YDOXH�RI�HDFK�RI�WKH�HLJKW�WHVW�
VSHFLPHQV�VKDOO�EH�QRW�OHVV�WKDQ���� G%��DQG�WKH�
UDWLR�EHWZHHQ�WKH�ODUJHVW�DQG�VPDOOHVW�UHVSRQVH�
WKUHVKROG�YDOXHV�UHFRUGHG�VKDOO�QRW�H[FHHG�����

����7KHUPDO�WXUEXOHQFH

7KH�GHWHFWRU�VKDOO�HLWKHU�EH�LQVHQVLWLYH�WR�WKHUPDO�
WXUEXOHQFH�RU�PHDQV�VKDOO�EH�SURYLGHG�WR�HQDEOH�WKH�
GHWHFWRU�WR�EH�LQVHQVLWLYH�WR�WKHUPDO�WXUEXOHQFH��WKH�
GHWHFWRU�VKDOO�EH�GHHPHG�WR�VDWLVI\�WKLV�UHTXLUHPHQW�
LI��ZKHQ�VXEMHFWHG�WR�WKH�WHVW�GHVFULEHG�LQ�FODXVH ���
LW�VDWLVILHV�WKH�FULWHULRQ�IRU�FRPSOLDQFH�VSHFLILHG�LQ�
WKDW�FODXVH�
'HWHFWRUV�LQFRUSRUDWLQJ�WKHUPDO�WXUEXOHQFH�
GHWHFWLRQ�VKDOO�SURYLGH�PHDQV�RI�GLVWLQJXLVKLQJ�
EHWZHHQ�DODUPV�JHQHUDWHG�DV�D�UHVXOW�RI�EHDP�
REVFXUDWLRQ�DQG�DV�D�UHVXOW�RI�WKHUPDO�WXUEXOHQFH�

����5HSHDWDELOLW\

7KH�UHVSRQVH�WKUHVKROG�RI�WKH�GHWHFWRU�VKDOO�QRW�YDU\�
XQGXO\�RYHU�WLPH��WKH�GHWHFWRU�VKDOO�EH�GHHPHG�WR�
VDWLVI\�WKLV�UHTXLUHPHQW�LI��ZKHQ�VXEMHFWHG�WR�WKH�
WHVW�GHVFULEHG�LQ�FODXVH ���LW�VDWLVILHV�WKH�FULWHULD�IRU�
FRPSOLDQFH�VSHFLILHG�LQ�WKDW�FODXVH�

����5DSLG�FKDQJHV�LQ�REVFXUDWLRQ

7KH�GHWHFWRU�VKDOO�GHWHFW�ILUHV�WKDW�SURGXFH�D�SOXPH�
RI�WKLFN�VPRNH�VXIILFLHQW�WR�REVFXUH�WKH�RSWLFDO�SDWK�
LQ�D�YHU\�VKRUW�SHULRG�RI�WLPH��WKH�GHWHFWRU�VKDOO�EH�
GHHPHG�WR�VDWLVI\�WKLV�UHTXLUHPHQW�LI��ZKHQ�
VXEMHFWHG�WR�WKH�WHVW�GHVFULEHG�LQ�FODXVH ���LW�
VDWLVILHV�WKH�FULWHULRQ�IRU�FRPSOLDQFH�VSHFLILHG�LQ�
WKDW�FODXVH�

����6ORZ�FKDQJHV�LQ�REVFXUDWLRQ

7KH�GHWHFWRU�VKDOO�GHWHFW�D�VORZO\�GHYHORSLQJ�ILUH��
GHVSLWH�WKH�SURYLVLRQ�RI�DQ\�FLUFXLWV�IRU�
FRPSHQVDWLRQ�IRU�WKH�HIIHFWV�RI�FRQWDPLQDWLRQ�RI�
RSWLFDO�FRPSRQHQWV��WKH�GHWHFWRU�VKDOO�EH�GHHPHG�WR�
VDWLVI\�WKLV�UHTXLUHPHQW�LI��ZKHQ�VXEMHFWHG�WR�WKH�
WHVW�GHVFULEHG�LQ�FODXVH ����LW�VDWLVILHV�WKH�FULWHULRQ�
IRU�FRPSOLDQFH�VSHFLILHG�LQ �������
'HWHFWRUV�SURYLGHG�ZLWK�FRPSHQVDWLRQ�IRU�WKH�
HIIHFWV�RI�FRQWDPLQDWLRQ�RI�RSWLFDO�FRPSRQHQWV�VKDOO�
HPLW�D�VLJQDO��WKDW�VKDOO�QRW�EH�DQ�DODUP�VLJQDO��
LQGLFDWLQJ�WKDW�WKH�OLPLW�RI�FRPSHQVDWLRQ�KDV�EHHQ�
UHDFKHG�DQG�WKDW�WKH�GHWHFWRU�ZLOO�FRQWLQXH�WR�
IXQFWLRQ�DV�D�QRQ�FRPSHQVDWLQJ�GHWHFWRU��7KH�
GHWHFWRU�VKDOO�EH�GHHPHG�WR�VDWLVI\�WKLV�UHTXLUHPHQW�
LI��ZKHQ�VXEMHFWHG�WR�WKH�WHVW�GHVFULEHG�LQ�FODXVH ����
LW�VDWLVILHV�WKH�FULWHULD�IRU�FRPSOLDQFH�VSHFLILHG�
LQ �������DQG��������

����9DULDWLRQ�RI�VXSSO\�YROWDJH

7KH�UHVSRQVH�WKUHVKROG�RI�WKH�GHWHFWRU�VKDOO�QRW�YDU\�
XQGXO\�ZKHQ�VXEMHFWHG�WR�VSHFLILHG�YDULDWLRQV�LQ�WKH�
VXSSO\�YROWDJH��WKH�GHWHFWRU�VKDOO�EH�GHHPHG�WR�
FRPSO\�ZLWK�WKLV�UHTXLUHPHQW�LI��ZKHQ�VXEMHFWHG�WR�
WKH�WHVW�GHVFULEHG�LQ�FODXVH ����LW�VDWLVILHV�WKH�
FULWHULD�IRU�FRPSOLDQFH�VSHFLILHG�LQ�WKDW�FODXVH�

�����2SWLFDO�SDWK�OHQJWK�GHSHQGHQFH

7KH�UHVSRQVH�WKUHVKROG�RI�WKH�GHWHFWRU�VKDOO�QRW�YDU\�
XQGXO\�RYHU�WKH�UDQJH�RI�RSWLFDO�SDWK�OHQJWKV�
VSHFLILHG�E\�WKH�PDQXIDFWXUHU��WKH�GHWHFWRU�VKDOO�EH�
GHHPHG�WR�FRPSO\�ZLWK�WKLV�UHTXLUHPHQW�LI��ZKHQ�
VXEMHFWHG�WR�WKH�WHVW�GHVFULEHG�LQ�FODXVH ����LW�
VDWLVILHV�WKH�FULWHULD�IRU�FRPSOLDQFH�VSHFLILHG�LQ�WKDW�
FODXVH�

�����7ROHUDQFH�WR�EHDP�PLVDOLJQPHQW

6PDOO�LQDFFXUDFLHV�LQ�DOLJQPHQW�VKDOO�QRW�DIIHFW�WKH�
RSHUDWLRQ�RI�WKH�GHWHFWRU��WKH�GHWHFWRU�VKDOO�EH�
GHHPHG�WR�VDWLVI\�WKLV�UHTXLUHPHQW�LI��ZKHQ�
VXEMHFWHG�WR�WKH�WHVW�GHVFULEHG�LQ�FODXVH ����LW�
VDWLVILHV�WKH�FULWHULRQ�IRU�FRPSOLDQFH�VSHFLILHG�LQ�
WKDW�FODXVH�

�����(QYLURQPHQWDO�FRQGLWLRQV

7KH�GHWHFWRU�VKDOO�EH�FDSDEOH�RI�SHUIRUPLQJ�DOO�LWV�
IXQFWLRQV�LQ�WKH�HQYLURQPHQWDO�FRQGLWLRQV�H[SHFWHG�
LQ�EXLOGLQJV��WKH�GHWHFWRU�VKDOO�EH�GHHPHG�WR�VDWLVI\�
WKLV�UHTXLUHPHQW�LI��ZKHQ�VXEMHFWHG�WR�WKH�WHVWV�
GHVFULEHG�LQ�FODXVHV ���������������������������
DQG ����LW�VDWLVILHV�WKH�FULWHULD�IRU�FRPSOLDQFH�
VSHFLILHG�LQ�WKRVH�FODXVHV�

Full document details: BS 5839-5:1988

http://www.avadocuments.com/doc/bs-5839-5-1988
http://www.avadocuments.com/doc/bs-5839-5-1988


%6������������

��%6,�������� �

6HFWLRQ��

�����(OHFWUR�GHULYHG�LQWHUIHUHQFH

'HWHFWRUV�VKDOO�EH�SURWHFWHG�DJDLQVW�HOHFWURVWDWLF�
DQG�HOHFWURPDJQHWLF�LQWHUIHUHQFH�DQG�PDLQV�DQG�
OLQH�ERUQH�WUDQVLHQWV��WKH�GHWHFWRU�VKDOO�EH�GHHPHG�
WR�VDWLVI\�WKLV�UHTXLUHPHQW�LI��ZKHQ�VXEMHFWHG�WR�WKH�
WHVWV�GHVFULEHG�LQ�FODXVHV �������DQG�����LW�VDWLVILHV�
WKH�FULWHULD�IRU�FRPSOLDQFH�VSHFLILHG�LQ�WKRVH�
FODXVHV�

�����)LUH�VHQVLWLYLW\

7KH�GHWHFWRU�VKDOO�EH�FDSDEOH�RI�GHWHFWLQJ�D�EURDG�
UDQJH�RI�W\SHV�RI�ILUH��WKH�GHWHFWRU�VKDOO�EH�GHHPHG�
WR�FRPSO\�ZLWK�WKLV�UHTXLUHPHQW�LI��ZKHQ�WHVWHG�LQ�
DFFRUGDQFH�ZLWK�FODXVH ����LW�VDWLVILHV�WKH�FULWHULRQ�
IRU�FRPSOLDQFH�VSHFLILHG�LQ�WKDW�FODXVH�

��0DUNLQJ�DQG�GDWD
����(DFK�SDUW�RI�WKH�EHDP�GHWHFWRU�VKDOO�EH�PDUNHG�
ZLWK�WKH�IROORZLQJ�LQIRUPDWLRQ�
D��WKH�QXPEHU�DQG�GDWH�RI�WKLV�%ULWLVK�6WDQGDUG��
L�H��%6 ��������������
E��WKH�QDPH�RU�WUDGHPDUN�RI�WKH�PDQXIDFWXUHU�RU�
VXSSOLHU�
F��WKH�GHVLJQDWLRQ�RU�W\SH�QXPEHU�RI�WKH�EHDP�
GHWHFWRU�

����(DFK�EHDP�GHWHFWRU�VKDOO�EH�PDUNHG�RU�VXSSOLHG�
ZLWK�WKH�IROORZLQJ�GDWD�
D��IRU�GHWHFWRUV�ZLWK�DQ�LQWHUQDO�SRZHU�VXSSO\��WKH�
PD[LPXP�DQG�PLQLPXP��DQG�RU�QRPLQDO��
RSHUDWLQJ�YROWDJHV��DQG�WKH�PD[LPXP�DQG�
PLQLPXP�YROWDJHV�VXSSOLHG�E\�DQ\�VWDQGE\�
EDWWHU\�
IRU�GHWHFWRUV�ZLWK�DQ�H[WHUQDO�SRZHU�VXSSO\��WKH�
PD[LPXP�DQG�PLQLPXP�RSHUDWLQJ�YROWDJHV�

E��WKH�PD[LPXP�DQG�PLQLPXP�VHSDUDWLRQ�DQG�
PD[LPXP�DQG�PLQLPXP�RSWLFDO�SDWK�OHQJWK�
F��WKH�UHVSRQVH�WKUHVKROG�YDOXH�RI�WKH�GHWHFWRU�LQ�
GHFLEHOV��,I�WKH�UHVSRQVH�WKUHVKROG�YDOXH�LV�
YDULDEOH��WKH�YDOXH�VKDOO�EH�VWDWHG�LQ�GHFLEHOV�IRU�
WKH�H[WUHPHV�RI�WKH�DGMXVWPHQW�
G��WKH�PD[LPXP�DQJXODU�PLVDOLJQPHQW�

����:KHUH�WKH�SHUIRUPDQFH�RI�WKH�GHWHFWRU�LV�
LQIOXHQFHG�E\�WKH�FRQWURO�DQG�LQGLFDWLQJ�HTXLSPHQW��
IXOO�GHWDLOV�RI�WKLV�GHSHQGHQFH�VKDOO�EH�PDUNHG�RQ�RU�
VXSSOLHG�ZLWK�WKH�GHWHFWRU��VHH �����
����)XOO�DOLJQPHQW��FDOLEUDWLRQ��RSHUDWLQJ�DQG�WHVW�
LQVWUXFWLRQV�VKDOO�EH�PDUNHG�RQ�RU�VXSSOLHG�ZLWK�
HDFK�EHDP�GHWHFWRU��7KLV�LQIRUPDWLRQ�VKDOO�LQFOXGH�
RSHUDWLQJ�FXUUHQW��WHPSHUDWXUH�UDQJH��PLQLPXP�
VWDELOL]DWLRQ�WLPH�DIWHU�VZLWFK�RQ��VSHFWUDO�UDQJH�RI�
WKH�UHFHLYHU��DQG�RWKHU�LQIRUPDWLRQ�QHFHVVDU\�IRU�
WKH�VXFFHVVIXO�RSHUDWLRQ�RI�WKH�EHDP�GHWHFWRU�
����%HDP�GHWHFWRUV�LQWHQGHG�IRU�LQVWDOODWLRQ�LQ�
XQVSHFLILHG�V\VWHPV�VKDOO�EH�VXSSOLHG�ZLWK�
VXIILFLHQW�RSHUDWLRQDO�GDWD�WR�HQVXUH�FRPSOLDQFH�
ZLWK�FODXVH ��

���0DUNLQJ�%6 ������������RQ�RU�LQ�UHODWLRQ�WR�D�SURGXFW�UHSUHVHQWV�D�PDQXIDFWXUHUªV�GHFODUDWLRQ�RI�FRQIRUPLW\��L�H��D�FODLP�E\�RU�
RQ�EHKDOI�RI�WKH�PDQXIDFWXUHU�WKDW�WKH�SURGXFW�PHHWV�WKH�UHTXLUHPHQWV�RI�WKH�VWDQGDUG��7KH�DFFXUDF\�RI�WKH�FODLP�LV�WKHUHIRUH�
VROHO\�WKH�UHVSRQVLELOLW\�RI�WKH�SHUVRQ�PDNLQJ�WKH�FODLP��6XFK�D�GHFODUDWLRQ�LV�QRW�WR�EH�FRQIXVHG�ZLWK�WKLUG�SDUW\�FHUWLILFDWLRQ�RI�
FRQIRUPLW\��ZKLFK�PD\�DOVR�EH�GHVLUDEOH�
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6HFWLRQ��

6HFWLRQ����7HVWV

��7HVWLQJ
127( 7KHVH�WHVWV�DUH�W\SH�WHVWV��DQG�WKH�H[LVWHQFH�RI�D�
VDWLVIDFWRU\�WHVW�FHUWLILFDWH�FDQQRW�RI�LWVHOI�EH�WDNHQ�DV�DQ�
LQGLFDWLRQ�RI�FRPSOLDQFH�ZLWK�WKLV�SDUW�RI�%6 �����RI�SURGXFWV�
VXEVHTXHQWO\�SURGXFHG��DV�WKLV�ZLOO�GHSHQG�RQ�WKH�
PDQXIDFWXUHUªV�TXDOLW\�V\VWHPV��,W�PD\�EH�QHFHVVDU\�IRU�VRPH�RU�
DOO�RI�WKH�WHVWV�WR�EH�UHSHDWHG�ZKHQHYHU�PDWHULDOV�RU�WKH�
PDQXIDFWXULQJ�SURFHVV�DUH�PRGLILHG��GHSHQGHQW�RQ�DQ�HYDOXDWLRQ�
RI�WKH�HIIHFW�RI�WKH�DOWHUDWLRQV�RQ�WKH�YDOLGLW\�RI�WKH�RULJLQDO�WHVW�
FHUWLILFDWH��7KLV�HYDOXDWLRQ�VKRXOG�EH�FDUULHG�RXW�HLWKHU�E\�WKH�
LVVXHU�RI�WKH�WHVW�FHUWLILFDWH�RU�E\�DQRWKHU�HTXDOO\�FRPSHWHQW�
ERG\�

����7HVW�VSHFLPHQV

(LJKW�VSHFLPHQV�VKDOO�EH�SURYLGHG�IRU�XVH�LQ�WKH�
WHVWV�GHVFULEHG�LQ�FODXVHV ��WR�����(DFK�VSHFLPHQ�
VKDOO�FRQVLVW�RI�DOO�FRPSRQHQWV�RI�WKH�EHDP�GHWHFWRU�
LQFOXGLQJ�DQ\�VHSDUDWH�UHIOHFWRU�XWLOL]HG�ZLWKLQ�WKH�
RSWLFDO�SDWK��7KH�WHVW�VSHFLPHQV�VKDOO�EH�
UHSUHVHQWDWLYH�RI�WKH�SURGXFW�EHLQJ�WHVWHG�

����7HVW�VFKHGXOH

7KH�WHVWV�RQ�HDFK�VSHFLPHQ�LQGLFDWHG�LQ 7DEOH���
VKDOO�EH�FDUULHG�RXW�LQ�WKH�RUGHU�LQ�ZKLFK�WKH\�DUH�
OLVWHG�

����$VVRFLDWHG�HTXLSPHQW

'XULQJ�WKH�WHVWV�WKH�VSHFLPHQV�VKDOO�EH�FRQQHFWHG�WR�
PRQLWRULQJ�HTXLSPHQW�FDSDEOH�RI�PRQLWRULQJ�DOO�WKH�
IXQFWLRQV�RI�WKH�EHDP�GHWHFWRU��DQG�WR�VXSSO\�
HTXLSPHQW�FDSDEOH�RI�VXSSO\LQJ�YROWDJHV�FRPSO\LQJ�
ZLWK ����
,I�WKH�PRQLWRULQJ�HTXLSPHQW�XVHG�LV�FRQWURO�DQG�
LQGLFDWLQJ�HTXLSPHQW�ZKLFK�DIIHFWV�WKH�UHVSRQVH�
EHKDYLRXU�RI�WKH�EHDP�GHWHFWRU��IRU�H[DPSOH�E\�
LQWURGXFLQJ�D�WLPH�GHOD\�RU�E\�UHPRWHO\�VHWWLQJ�WKH�
UHVSRQVH�WKUHVKROG��WKHQ�IXOO�GHWDLOV�RI�WKH�HIIHFWV�
VKDOO�EH�PDUNHG�RQ�RU�VXSSOLHG�ZLWK�WKH�GHWHFWRU�
�VHH �����

����7HVW�YROWDJHV

9ROWDJHV�DSSOLHG�WR�D�VSHFLPHQ�VKDOO��H[FHSW�ZKHUH�D�
SDUWLFXODU�YDOXH�LV�VSHFLILHG�LQ�D�PHWKRG�RI�WHVW��EH�
DW�WKH�QRPLQDO�YROWDJH�VSHFLILHG�E\�WKH�
PDQXIDFWXUHU�>VHH ����D�@�RU��LI�D�QRPLQDO�YROWDJH�LV�
QRW�VSHFLILHG��DW�WKH�DULWKPHWLF�PHDQ�RI�WKH�
PD[LPXP�DQG�PLQLPXP�YROWDJHV�VSHFLILHG�E\�WKH�
PDQXIDFWXUHU�

7DEOH���¦�7HVW�VFKHGXOH

7HVW &ODXVH 6SHFLPHQ�QXPEHUD

� � � � � � � �

5HSURGXFLELOLW\ � Õ Õ Õ Õ Õ Õ Õ Õ

7KHUPDO�WXUEXOHQFH � Õ

5HSHDWDELOLW\ � Õ

5DSLG�FKDQJH�LQ�REVFXUDWLRQ � Õ

6ORZ�FKDQJHV�LQ�REVFXUDWLRQ �� Õ

9DULDWLRQ�RI�VXSSO\�YROWDJH �� Õ

2SWLFDO�SDWK�OHQJWK�GHSHQGHQFH �� Õ Õ

7ROHUDQFH�WR�EHDP�PLVDOLJQPHQW �� Õ

'U\�KHDW �� Õ

&ROG �� Õ

9LEUDWLRQ �� Õ

6KRFN �� Õ

'DPS�KHDW��VWHDG\�VWDWH�
DQG�LQVXODWLRQ�UHVLVWDQFH ��

Õ

(OHFWURPDJQHWLF�ILHOGV �� Õ

(OHFWURVWDWLF�GLVFKDUJH �� Õ

(OHFWULFDO�WUDQVLHQWV �� Õ

6WUD\�OLJKW �� Õ

,PSDFW �� Õ

62��FRUURVLRQ �� Õ

)LUH�VHQVLWLYLW\ �� Õ Õ
D�6SHFLPHQ�QXPEHUV�DUH�DOORFDWHG�DV�SDUW�RI�WKH�UHSURGXFLELOLW\�WHVW��VHH�FODXVH ���
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