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&RPPLWWHH�UHIHUHQFH�0&(���
'UDIW�IRU�FRPPHQW�����������'&
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&RPPLWWHHV� UHVSRQVLEOH� IRU� WKLV� %ULWLVK
6WDQGDUG

7KH�SUHSDUDWLRQ�RI�WKLV�%ULWLVK�6WDQGDUG�ZDV�HQWUXVWHG�WR�7HFKQLFDO�
&RPPLWWHH�0&(�����)OXLG�SRZHU�V\VWHPV�DQG�FRPSRQHQWV��XSRQ�ZKLFK�WKH�
IROORZLQJ�ERGLHV�ZHUH�UHSUHVHQWHG�

$VVRFLDWLRQ�RI�%ULWLVK�0LQLQJ�(TXLSPHQW�&RPSDQLHV
%ULWLVK�&RPSUHVVHG�$LU�6RFLHW\
%ULWLVK�)OXLG�3RZHU�$VVRFLDWLRQ
%ULWLVK�+\GURPHFKDQLFV�5HVHDUFK�$VVRFLDWLRQ
%ULWLVK�6WHHO�,QGXVWU\
'HSDUWPHQW�RI�7UDGH�DQG�,QGXVWU\��1DWLRQDO�(QJLQHHULQJ�/DERUDWRU\�
0LQLVWU\�RI�'HIHQFH
8QLYHUVLW\�RI�%DWK

7KH�IROORZLQJ�ERGLHV�ZHUH�DOVR�UHSUHVHQWHG�LQ�WKH�GUDIWLQJ�RI�WKH�VWDQGDUG�
WKURXJK�VXEFRPPLWWHHV�DQG�SDQHOV�

%ULWLVK�,URQ�DQG�6WHHO�3URGXFHUVª�$VVRFLDWLRQ
(QJLQHHULQJ�(TXLSPHQW�DQG�0DWHULDOV�8VHUVª�$VVRFLDWLRQ

$PHQGPHQWV�LVVXHG�VLQFH�SXEOLFDWLRQ

$PG��1R� 'DWH &RPPHQWV

����� 1RYHPEHU�
����

,PSOHPHQWDWLRQ�RI�WKH�(XURSHDQ�6WDQGDUG
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LL ��%6,��������

1DWLRQDO�IRUHZRUG

7KLV�%ULWLVK�6WDQGDUG�LV�WKH�RIILFLDO�(QJOLVK�ODQJXDJH�YHUVLRQ�RI�
(1�,62��������������,W�LV�LGHQWLFDO�ZLWK�,62�������������

7KLV�%ULWLVK�6WDQGDUG�LV�SXEOLVKHG�XQGHU�WKH�GLUHFWLRQ�RI�WKH�(QJLQHHULQJ�6HFWRU�
%RDUG�ZKRVH�7HFKQLFDO�&RPPLWWHH�0&(����KDV�WKH�UHVSRQVLELOLW\�WR�

¦�DLG�HQTXLUHUV�WR�XQGHUVWDQG�WKH�WH[W�
¦�SUHVHQW�WR�WKH�UHVSRQVLEOH�LQWHUQDWLRQDO�FRPPLWWHH�DQ\�HQTXLULHV�RQ�
LQWHUSUHWDWLRQ��RU�SURSRVDOV�IRU�FKDQJH��DQG�NHHS�8.�LQWHUHVWV�LQIRUPHG�
¦�PRQLWRU�UHODWHG�LQWHUQDWLRQDO�DQG�(XURSHDQ�GHYHORSPHQWV�DQG�SURPXOJDWH�
WKHP�LQ�WKH�8.�

127( ,QWHUQDWLRQDO�DQG�(XURSHDQ�6WDQGDUGV��DV�ZHOO�DV�RYHUVHDV�VWDQGDUGV��DUH�DYDLODEOH�IURP�
&XVWRPHU�6HUYLFHV��%6,������&KLVZLFN�+LJK�5RDG��/RQGRQ�:���$/�

&KDQJH�RI�LGHQWLILHU
:KHQHYHU�%6�,62�������������DSSHDUV�LQ�WKLV�VWDQGDUG�LW�VKRXOG�EH�UHDG�DV�
%6�(1�,62�������������
&URVV�UHIHUHQFHV
7KH�%ULWLVK�6WDQGDUGV�ZKLFK�LPSOHPHQW�LQWHUQDWLRQDO�RU�(XURSHDQ�SXEOLFDWLRQV�
UHIHUUHG�WR�LQ�WKLV�GRFXPHQW�PD\�EH�IRXQG�LQ�WKH�%6,�6WDQGDUGV�&DWDORJXH�XQGHU�
WKH�6HFWLRQ�HQWLWOHG�§,QWHUQDWLRQDO�6WDQGDUGV�&RUUHVSRQGHQFH�,QGH[¨��RU�E\�XVLQJ�
WKH�§)LQG¨�IDFLOLW\�RI�WKH�%6,�6WDQGDUGV�(OHFWURQLF�&DWDORJXH�
$�%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��
WKH (1�,62�WLWOH�SDJH��SDJHV���WR����DQG�D EDFN FRYHU�

7KH�%6,�FRS\ULJKW�QRWLFH�GLVSOD\HG�LQ�WKLV�GRFXPHQW�LQGLFDWHV�ZKHQ�WKH�
GRFXPHQW�ZDV�ODVW�LVVXHG�
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(QJOLVK�YHUVLRQ

0HWDOOLF�WXEH�FRQQHFWLRQV�IRU�IOXLG�SRZHU�DQG�JHQHUDO�XVH�¦�
3DUW��������FRQH�FRQQHFWRUV�ZLWK�2�ULQJ�ZHOG�RQ�QLSSOHV�

�,62�������������

5DFFRUGV�GH�WXEHV�PpWDOOLTXHV�SRXU�WUDQVPLVVLRQV�
K\GUDXOLTXHV�HW�SQHXPDWLTXHV�HW�DSSOLFDWLRQV�
JpQpUDOHV�¦
3DUWLH����5DFFRUGV�j�F{QH�j������j�HPERXW�j�VRXGHU�j�
MRLQW�WRULTXH
�,62�������������

0HWDOOLVFKH�5RKUYHUVFKUDXEXQJHQ�I�U�)OXLGWHFKQLN�
XQG�DOOJHPHLQH�$QZHQGXQJ�¦
7HLO����6FKZHL�QLSSHO�PLW�'LFKWNHJHO�XQG�2�5LQJ�
I�U������.RQXVDQVFKOX�
�,62�������������

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

&(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�6WDQGDUGL]DWLRQ

&RPLWp�(XURSpHQ�GH�1RUPDOLVDWLRQ
(XURSlLVFKHV�.RPLWHH�I�U�1RUPXQJ

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

�������&(1�$OO�ULJKWV�RI�H[SORLWDWLRQ�LQ�DQ\�IRUP�DQG�E\�DQ\�PHDQV�UHVHUYHG�ZRUOGZLGH�IRU�&(1�QDWLRQDO�
0HPEHUV�

5HI��1R��(1�,62�������������(
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� ��%6,��������

)RUHZRUG
7KH�WH[W�RI�WKH�,QWHUQDWLRQDO�6WDQGDUG�IURP�
7HFKQLFDO�&RPPLWWHH�,62�7&����)HUURXV�PHWDO�
SLSHV�DQG�PHWDOOLF�ILWWLQJV��DQG�,62�7&������)OXLG�
SRZHU�V\VWHPV��RI�WKH�,QWHUQDWLRQDO�2UJDQL]DWLRQ�
IRU�6WDQGDUGL]DWLRQ��,62��KDV�EHHQ�WDNHQ�RYHU�DV�D�
(XURSHDQ�6WDQGDUG�E\�7HFKQLFDO�&RPPLWWHH�
(&,66�7&�����6WHHO�WXEHV�DQG�ILWWLQJV�IRU�VWHHO�
WXEHV��WKH�6HFUHDWDULDW�RI�ZKLFK�LV�KHOG�E\�81,�

7KLV�(XURSHDQ�6WDQGDUG�VKDOO�EH�JLYHQ�WKH�VWDWXV�RI�
D�QDWLRQDO�VWDQGDUG��HLWKHU�E\�SXEOLFDWLRQ�RI�DQ�
LGHQWLFDO�WH[W�RU�E\�HQGRUVHPHQW��DW�WKH�ODWHVW�E\�
1RYHPEHU�������DQG�FRQIOLFWLQJ�QDWLRQDO�VWDQGDUGV�
VKDOO�EH�ZLWKGUDZQ�DW�WKH�ODWHVW�E\�1RYHPEHU������

$FFRUGLQJ�WR�WKH�&(1�&(1(/(&�,QWHUQDO�
5HJXODWLRQV��WKH�QDWLRQDO�VWDQGDUGV�RUJDQL]DWLRQV�
RI�WKH�IROORZLQJ�FRXQWULHV�DUH�ERXQG�WR�LPSOHPHQW�
WKLV�(XURSHDQ�6WDQGDUG��$XVWULD��%HOJLXP��&]HFK�
5HSXEOLF��'HQPDUN��)LQODQG��)UDQFH��*HUPDQ\��
*UHHFH��,FHODQG��,UHODQG��,WDO\��/X[HPERXUJ��
1HWKHUODQGV��1RUZD\��3RUWXJDO��6SDLQ��6ZHGHQ��
6ZLW]HUODQG�DQG�WKH�8QLWHG�.LQJGRP�

&RQWHQWV
3DJH

)RUHZRUG �
,QWURGXFWLRQ �
� 6FRSH �
� 1RUPDWLYH�UHIHUHQFHV �
� 'HILQLWLRQV �
� 5HTXLUHPHQWV�IRU�PDWHULDOV �
� 3UHVVXUH�WHPSHUDWXUH�UHTXLUHPHQWV �
� 'HVLJQDWLRQ�RI�ILWWLQJV �
� 5HTXLUHPHQWV�IRU�WXEHV �
� $FURVV�IODWV�GLPHQVLRQV �
� 'HVLJQ �
�� 6FUHZ�WKUHDGV �
�� 0DQXIDFWXUH �
�� $VVHPEO\�LQVWUXFWLRQ �
�� 3URFXUHPHQW�LQIRUPDWLRQ �
�� 0DUNLQJ RI�FRPSRQHQWV �
�� ,GHQWLILFDWLRQ�VWDWHPHQW��5HIHUHQFH�WR�WKLV�
SDUW�RI�,62������ �
$QQH[�$��QRUPDWLYH��3RUW�DQG�VWXG�HQG�ZRUNLQJ�
SUHVVXUHV�DQG�FRPELQDWLRQV�RI�WXEH�RXWVLGH�
GLDPHWHUV�DQG�SRUW�DQG�VWXG�HQG�WKUHDG�VL]HV ��
$QQH[�=$��QRUPDWLYH��1RUPDWLYH�UHIHUHQFHV�WR�
,QWHUQDWLRQDO�SXEOLFDWLRQV�ZLWK�WKHLU�UHOHYDQW�
(XURSHDQ�SXEOLFDWLRQV ��
)LJXUH���¦�&URVV�VHFWLRQ�RI�W\SLFDO�����FRQH�
FRQQHFWRU�ZLWK�2�ULQJ�ZHOG�RQ�QLSSOH �
)LJXUH���¦�6WUDLJKW�ILWWLQJ �
)LJXUH���¦�6WUDLJKW�VWXG�ILWWLQJ �
)LJXUH���¦�7HH �

)LJXUH���¦�(OERZ �
)LJXUH���¦�5HGXFLQJ�VZLYHO�DGDSWRU �
)LJXUH���¦�5HGXFLQJ�VWXG�ILWWLQJ �
)LJXUH���¦�&RPSUHVVLRQ�HQG�DQG�ZHOG�RQ�
QLSSOH�GHWDLOV ��
)LJXUH���¦�2�ULQJ ��
)LJXUH����¦�6�DQG�/�VHULHV�VZLYHO�VWXG�VWUDLJKW�
DGDSWRU��6:6'6��ZLWK�VWXG�HQG�SHU�
,62��������RU�,62������� ��
)LJXUH����¦�6ZLYHO�VWXG�VWUDLJKW�DGDSWRU�
�6:6'6��ZLWK�VWXG�HQG�SHU�,62���������6�VHULHV��
RU�,62���������/�VHULHV� ��
)LJXUH����¦��6ZLYHO�HOERZ��6:(���VZLYHO�EUDQFK�
WHH��6:%7��DQG�VZLYHO�UXQ�WHH��6:57� ��
)LJXUH����¦�5HGXFLQJ�VZLYHO�VWUDLJKW�DGDSWRU�
�5(6:6� ��
)LJXUH����¦�:HOG�RQ�UHGXFLQJ�QLSSOH��:'5(� ��
)LJXUH����¦�&RPSRQHQWV�IRU�XVH�ZLWK�ZHOG�RQ�
QLSSOHV�DQG�VZLYHO�QXW�ILWWLQJV��VHH�,62��������
IRU�GLPHQVLRQV� ��
)LJXUH����¦�&RPSRQHQWV�IRU�XVH�ZLWK�ZHOG�RQ�
QLSSOHV�DQG�VZLYHO�QXW�ILWWLQJV��VHH�,62��������
IRU�GLPHQVLRQV� ��
)LJXUH����¦�&RPSRQHQWV�IRU�XVH�ZLWK�ZHOG�RQ�
QLSSOHV�DQG�VZLYHO�QXW�ILWWLQJV��VHH�,62��������
IRU�GLPHQVLRQV� ��
7DEOH���¦�:RUNLQJ�SUHVVXUHV�IRU�FDUERQ�DQG�
VWDLQOHVV�VWHHO�����FRQH�FRQQHFWRUV�ZLWK�2�ULQJ�
ZHOG�RQ�QLSSOHV �
7DEOH���¦�:RUNLQJ�SUHVVXUH�IRU�FDUERQ�DQG�
VWDLQOHVV�VWHHO�ZHOG�RQ�QLSSOHV�ZLWK�YDULRXV�WXEH�
ZDOO�WKLFNQHVVHV �
7DEOH���¦�3UHVVXUH�GHUDWLQJV�IRU�ILWWLQJV�PDGH
IURP�VWDLQOHVV�VWHHO�DQG�XVHG�DW�WHPSHUDWXUHV�
RXWVLGH�WKH�UDQJHV�JLYHQ�LQ�����DQG���� �
7DEOH���¦�'LPHQVLRQV�RI�ZHOG�RQ�QLSSOHV ��
7DEOH���¦�'LPHQVLRQV�RI�2�ULQJV ��
7DEOH���¦�'LPHQVLRQV�RI�6�DQG�/�VHULHV�VZLYHO�
VWXG�VWUDLJKW�DGDSWRUV�ZLWK�VWXG�HQGV�SHU�
,62������RU�,62������� ��
7DEOH���¦�'LPHQVLRQV�RI�VZLYHO�VWXG�VWUDLJKW�
DGDSWRUV�ZLWK�VWXG�HQGV�SHU�,62��������
�6�VHULHV��RU�,62���������/�VHULHV� ��
7DEOH���¦�'LPHQVLRQV�RI�VZLYHO�HOERZV��VZLYHO�
EUDQFK�WHHV�DQG�VZLYHO�UXQ�WHHV ��
7DEOH���¦�'LPHQVLRQV�RI�/�DQG�6�VHULHV�UHGXFLQJ�
VZLYHO�VWUDLJKW�DGDSWRUV ��
7DEOH����¦�'LPHQVLRQV�RI�/�DQG�6�VHULHV�ZHOG�RQ�
UHGXFLQJ�QLSSOHV ��
7DEOH�$���¦�9DOXHV�IRU IOXLG�SRZHU�DQG�JHQHUDO�
XVH ��
7DEOH�$���¦�9DOXHV�IRU�JHQHUDO�XVH�RQO\ ��

Full document details: BS EN ISO 8434-4:2000

http://www.avadocuments.com/doc/bs-en-iso-8434-4-2000
http://www.avadocuments.com/doc/bs-en-iso-8434-4-2000


(1�,62������������

��%6,�������� �

,QWURGXFWLRQ
,Q�IOXLG�SRZHU�V\VWHPV��SRZHU�LV�WUDQVPLWWHG�DQG�
FRQWUROOHG�WKURXJK�D�IOXLG��OLTXLG�RU�JDV��XQGHU�
SUHVVXUH�ZLWKLQ�DQ�HQFORVHG�FLUFXLW��,Q�JHQHUDO�
DSSOLFDWLRQV��D�IOXLG�PD\�EH�FRQYH\HG�XQGHU�
SUHVVXUH��&RPSRQHQWV�PD\�EH�FRQQHFWHG�WKURXJK�
WKHLU�SRUWV�E\�FRQQHFWLRQV��ILWWLQJV��DQG�FRQGXFWRUV��
7XEHV�DUH�ULJLG�FRQGXFWRUV��KRVHV�DUH�IOH[LEOH�
FRQGXFWRUV�

��6FRSH
7KLV�SDUW�RI�,62������VSHFLILHV�JHQHUDO�DQG�
GLPHQVLRQDO�UHTXLUHPHQWV�IRU�WKH�GHVLJQ�DQG�
SHUIRUPDQFH�RI�����FRQH�FRQQHFWRUV�ZLWK�2�ULQJ�
ZHOG�RQ�QLSSOHV�WKDW�DUH�VXLWDEOH�IRU�XVH�ZLWK�VWHHO�
DQG�VWDLQOHVV�VWHHO�WXEHV�ZLWK�RXWVLGH�GLDPHWHUV�
IURP���PP�WR����PP��LQFOXVLYH��7KHVH�ILWWLQJV�DUH�
IRU�XVH�LQ�IOXLG�SRZHU�DQG�JHQHUDO�DSSOLFDWLRQV�
ZKHUH�HODVWRPHULF�VHDOV�FDQ�EH�XVHG�ZLWKLQ�WKH�
OLPLWV�RI�SUHVVXUH�DQG�WHPSHUDWXUH�VSHFLILHG�LQ�WKLV�
SDUW�RI�,62�������6�VHULHV�ILWWLQJV�LQ�DFFRUGDQFH�ZLWK�
WKLV�SDUW�RI�,62������PD\�EH�XVHG�DW�ZRUNLQJ�
SUHVVXUHV�XS�WR����03D������EDU�����/�VHULHV�ILWWLQJV�
LQ�DFFRUGDQFH�ZLWK�WKLV�SDUW�RI�,62������PD\�EH�
XVHG�DW�ZRUNLQJ�SUHVVXUHV�XS�WR����03D������EDU��
�VHH�7DEOH����

7KH\�DUH�LQWHQGHG�IRU�WKH�FRQQHFWLRQ�RI�WXEHV�DQG�
KRVH�ILWWLQJV�WR�SRUWV�LQ�DFFRUGDQFH�ZLWK�,62 ��������
,62 �������DQG�,62 �������
127(�� )RU�QHZ�GHVLJQV�LQ�K\GUDXOLF�IOXLG�SRZHU�DSSOLFDWLRQV��
VHH�WKH�UHTXLUHPHQWV�JLYHQ�LQ ����

127(�� )RU�XVH�XQGHU�FRQGLWLRQV�RXWVLGH�WKH�SUHVVXUH�DQG�RU�
WHPSHUDWXUH�OLPLWV�VSHFLILHG��VHH ����

��1RUPDWLYH�UHIHUHQFHV
7KH�IROORZLQJ�VWDQGDUGV�FRQWDLQ�SURYLVLRQV�ZKLFK��
WKURXJK�UHIHUHQFH�LQ�WKLV�WH[W��FRQVWLWXWH�SURYLVLRQV�
RI�WKLV�SDUW�RI�,62 ������$W�WKH�WLPH�RI�SXEOLFDWLRQ��
WKH�HGLWLRQV�LQGLFDWHG�ZHUH�YDOLG��$OO�VWDQGDUGV�DUH�
VXEMHFW�WR�UHYLVLRQ��DQG�SDUWLHV�WR�DJUHHPHQWV�EDVHG�
RQ�WKLV�SDUW�RI�,62 �����DUH�HQFRXUDJHG�WR�
LQYHVWLJDWH�WKH�SRVVLELOLW\�RI�DSSO\LQJ�WKH�PRVW�
UHFHQW�HGLWLRQV�RI�WKH�VWDQGDUGV�LQGLFDWHG�EHORZ��
0HPEHUV�RI�,(&�DQG�,62�PDLQWDLQ�UHJLVWHUV�RI�
FXUUHQWO\�YDOLG�,QWHUQDWLRQDO�6WDQGDUGV�

,62����������5XEEHU��YXOFDQL]HG�RU�WKHUPRSODVWLF�¦�
'HWHUPLQDWLRQ�RI�KDUGQHVV��KDUGQHVV�EHWZHHQ�
���,5+'�DQG�����,5+'��

,62�������������3LSH�WKUHDGV�ZKHUH�SUHVVXUH�WLJKW�
MRLQWV�DUH�QRW�PDGH�RQ�WKH�WKUHDGV�¦�
3DUW �� 'LPHQVLRQV��WROHUDQFHV�DQG�GHVLJQDWLRQ�

,62�����¦�����,62�JHQHUDO�SXUSRVH�PHWULF�VFUHZ�
WKUHDGV�¦�*HQHUDO�SODQ�

,62������������6WDLQOHVV�VWHHO�WXEHV�¦�'LPHQVLRQV��
WROHUDQFHV�DQG�FRQYHQWLRQDO�PDVVHV�SHU�XQLW�OHQJWK�

,62��������¦����&RQQHFWLRQV�IRU�JHQHUDO�XVH�DQG�
IOXLG�SRZHU�¦�3RUWV�DQG�VWXG�HQGV�ZLWK�,62 ������
WKUHDGV�ZLWK�HODVWRPHULF�RU�PHWDO�WR�PHWDO�
VHDOLQJ ¦�3DUW����7KUHDGHG�SRUWV�

,62��������¦����&RQQHFWLRQV�IRU�JHQHUDO�XVH�DQG�
IOXLG�SRZHU�¦�3RUWV�DQG�VWXG�HQGV�ZLWK�,62 ������
WKUHDGV�ZLWK�HODVWRPHULF�RU�PHWDO�WR�PHWDO�
VHDOLQJ ¦�3DUW����+HDY\�GXW\��6�VHULHV��DQG
OLJKW�GXW\��/�VHULHV��VWXG�HQGV�ZLWK�HODVWRPHULF�
VHDOLQJ��W\SH�(��

,62������������3ODLQ�HQG�VHDPOHVV�SUHFLVLRQ�VWHHO�
WXEHV�¦�7HFKQLFDO�FRQGLWLRQV�IRU�GHOLYHU\�

,62������������3ODLQ�HQG�ZHOGHG�SUHFLVLRQ�VWHHO�
WXEHV�¦�7HFKQLFDO�FRQGLWLRQV�IRU�GHOLYHU\�

,62��������������)OXLG�V\VWHPV�¦�6HDOLQJ�
GHYLFHV ¦�2�ULQJV�¦�3DUW����4XDOLW\�DFFHSWDQFH�
FULWHULD�

,62������������)OXLG�SRZHU�V\VWHPV�DQG�
FRPSRQHQWV�¦�&RQQHFWRUV�DQG�DVVRFLDWHG�
FRPSRQHQWV�¦�1RPLQDO�RXWVLGH�GLDPHWHUV�RI�WXEHV�
DQG�QRPLQDO�LQVLGH�GLDPHWHUV�RI�KRVHV�

,62��������������7ROHUDQFHV�IRU�IDVWHQHUV�¦�
3DUW �� %ROWV��VFUHZV�DQG�QXWV�ZLWK�WKUHDG�GLDPHWHUV�
EHWZHHQ������LQFOXVLYH��DQG���� PP��LQFOXVLYH��DQG�
SURGXFW�JUDGHV�$��%�DQG�&�

,62������������)OXLG�SRZHU�V\VWHPV�DQG�
FRPSRQHQWV�¦�9RFDEXODU\�

,62��������������&RQQHFWLRQV�IRU�IOXLG�SRZHU�DQG�
JHQHUDO�XVH�¦�3RUWV�DQG�VWXG�HQGV�ZLWK�,62 ����
WKUHDGV�DQG�2�ULQJ�VHDWLQJ�¦�3DUW����3RUWV�ZLWK�
2�ULQJ VHDO�LQ�WUXQFDWHG�KRXVLQJ�

,62��������������&RQQHFWLRQV�IRU�IOXLG�SRZHU�DQG�
JHQHUDO�XVH�¦�3RUWV�DQG�VWXG�HQGV�ZLWK�,62 ����
WKUHDGV�DQG�2�ULQJ�VHDOLQJ�¦�3DUW����+HDY\�GXW\�
�6 VHULHV��VWXG�HQGV�¦�'LPHQVLRQV��GHVLJQ��WHVW�
PHWKRGV�DQG�UHTXLUHPHQWV�

,62��������������&RQQHFWLRQV�IRU�IOXLG�SRZHU�DQG�
JHQHUDO�XVH�¦�3RUWV�DQG�VWXG�HQGV�ZLWK�,62 ����
WKUHDGV�DQG�2�ULQJ�VHDOLQJ�¦�3DUW����/LJKW�GXW\�
�/ VHULHV��VWXG�HQGV�¦�'LPHQVLRQV��GHVLJQ��WHVW�
PHWKRGV�DQG�UHTXLUHPHQWV�

,62��������������0HWDOOLF�WXEH�FRQQHFWLRQV�IRU�IOXLG�
SRZHU�DQG�JHQHUDO�XVH�¦�3DUW�������GHJUHH�
FRPSUHVVLRQ�ILWWLQJV�

�� ��EDU� �����03D� �����3D����03D� ���1�PP��

�� 7R�EH�SXEOLVKHG���5HYLVLRQ�RI�,62����������
�� 7R�EH�SXEOLVKHG�
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(1 ,62������������

� ��%6,��������

,62������������&RUURVLRQ�WHVWV�LQ�DUWLILFLDO�
DWPRVSKHUHV�¦�6DOW�VSUD\�WHVWV�

,62��������¦����&RQQHFWLRQV�IRU�JHQHUDO�XVH�DQG�
IOXLG�SRZHU�¦�3RUWV�DQG�VWXG�HQGV�ZLWK�,62 ����
WKUHDGV�ZLWK�HODVWRPHULF�RU�PHWDO�WR�PHWDO�
VHDWLQJ ¦�3DUW����7KUHDGHG�SRUWV�

,62��������¦����&RQQHFWLRQV�IRU�JHQHUDO�XVH�DQG�
IOXLG�SRZHU�¦�3RUWV�DQG�VWXG�HQGV�ZLWK�,62 ����
WKUHDGV�ZLWK�HODVWRPHULF�RU�PHWDO�WR�PHWDO�
VHDOLQJ ¦�3DUW����6WXG�HQGV�ZLWK�HODVWRPHULF�VHDOLQJ�
�W\SH�(��

��'HILQLWLRQV
)RU�WKH�SXUSRVHV�RI�WKLV�SDUW�RI�,62 ������WKH�
GHILQLWLRQV�JLYHQ�LQ�,62 �����DQG�WKH�IROORZLQJ�
GHILQLWLRQV�DSSO\�

�����
IOXLG�SRZHU
PHDQV�ZKHUHE\�HQHUJ\�LV�WUDQVPLWWHG��FRQWUROOHG�
DQG�GLVWULEXWHG�XVLQJ�D�SUHVVXUL]HG�IOXLG�DV�WKH�
PHGLXP
>,62�����@

�����
FRQQHFWLRQ��ILWWLQJ
OHDNSURRI�GHYLFH�WR�FRQQHFW�SLSHOLQHV��FRQGXFWRUV��WR�
RQH�DQRWKHU��RU�WR�HTXLSPHQW
>,62�����@

�����
IDVWHQLQJ�WKUHDG
WHUPLQDO�WKUHDG�RI�D�FRPSOHWH�ILWWLQJ

�����
UXQ
WZR�SULQFLSDO��D[LDOO\�DOLJQHG�RXWOHWV�RI�D�WHH�RU�FURVV

�����
EUDQFK
VLGH�RXWOHW�V��RI�D�WHH�RU�FURVV

�����
FKDPIHU
UHPRYDO�RI�D�FRQLFDO�SRUWLRQ�DW�WKH�HQWUDQFH�RI�D�
WKUHDG�WR�DVVLVW�DVVHPEO\�DQG�SUHYHQW�GDPDJH�WR�
WKH�VWDUW�RI�WKH�WKUHDG

�����
DVVHPEO\�WRUTXH
WKH�WRUTXH�WR�EH�DSSOLHG�LQ�RUGHU�WR�DFKLHYH�D�
VDWLVIDFWRU\�ILQDO�DVVHPEO\

�����
ZRUNLQJ�SUHVVXUH
SUHVVXUH�DW�ZKLFK�WKH�DSSDUDWXV�LV�EHLQJ�RSHUDWHG�
LQ�D�JLYHQ�DSSOLFDWLRQ
>,62�����@

��5HTXLUHPHQWV�IRU�PDWHULDOV
)LJXUH���VKRZV�WKH�FURVV�VHFWLRQ�DQG�FRPSRQHQW�
SDUWV�RI�D�W\SLFDO���� FRQH�FRQQHFWRU�ZLWK�2�ULQJ�
ZHOG�RQ�QLSSOH�

����)LWWLQJ�ERGLHV

%RGLHV�VKDOO�EH�PDQXIDFWXUHG�IURP�FDUERQ�VWHHO�RU�
VWDLQOHVV�VWHHO�WKDW�ZLOO�SURYLGH�WKH�PLQLPXP�
SUHVVXUH�WHPSHUDWXUH�UHTXLUHPHQWV�VSHFLILHG�LQ�
FODXVH ���7KH\�VKDOO�KDYH�FKDUDFWHULVWLFV�WKDW�PDNH�
WKHP�VXLWDEOH�IRU�XVH�ZLWK�WKH�IOXLG�WR�EH�FRQYH\HG�
DQG�WKDW�ZLOO�SURYLGH�DQ�HIIHFWLYH�MRLQW��:HOG�RQ�
QLSSOHV�VKDOO�EH�PDGH�RI�PDWHULDOV�FODVVLILHG�DV�
VXLWDEOH�IRU�ZHOGLQJ�

����1XWV

1XWV�WR�EH�XVHG�ZLWK�FDUERQ�VWHHO�ERGLHV�VKDOO�EH�
PDGH�RI�FDUERQ�VWHHO�DQG�WKRVH�IRU�XVH�ZLWK�VWDLQOHVV�
VWHHO�ERGLHV�VKDOO�EH�PDGH�RI�VWDLQOHVV�VWHHO�XQOHVV�
RWKHUZLVH�VSHFLILHG�

����2�ULQJV

8QOHVV�RWKHUZLVH�VSHFLILHG��IRU�XVH�DW�WKH�SUHVVXUH�
DQG�WHPSHUDWXUH�UHTXLUHPHQWV�JLYHQ�LQ�FODXVH ��
DQG 7DEOH����2�ULQJV�IRU�XVH�ZLWK�ILWWLQJV�LQ�
DFFRUGDQFH�ZLWK�WKLV�SDUW�RI�,62 �����VKDOO�EH�PDGH�
RI�1%5��QLWULOH��ZLWK�D�KDUGQHVV�RI���� � ���,5+'��
PHDVXUHG�LQ�DFFRUGDQFH�ZLWK�,62 ����DQG�VKDOO�
FRQIRUP�WR�WKH�GLPHQVLRQV�JLYHQ�LQ 7DEOH���DQG�
VKDOO�PHHW�RU�H[FHHG�WKH�2�ULQJ�TXDOLW\�DFFHSWDQFH�
FULWHULD�IRU�JUDGH�1�RI�,62 �������

��3UHVVXUH�WHPSHUDWXUH�UHTXLUHPHQWV

����)LWWLQJV�FRPSO\LQJ�ZLWK�WKLV�SDUW�RI�,62 �����
PDGH�RI�FDUERQ�VWHHO�DQG�VWDLQOHVV�VWHHO�VKDOO�PHHW�
RU�H[FHHG�ZLWKRXW�OHDNDJH�WKH�UHTXLUHPHQWV�RI�D�
YDFXXP�RI�����N3D������� EDU��DEVROXWH�SUHVVXUH�XS�
WR�WKH�ZRUNLQJ�SUHVVXUHV�JLYHQ�LQ 7DEOH���ZKHQ�XVHG�
DW�WHPSHUDWXUHV�EHWZHHQ�¥�� �&�DQG����� �&�

�� 7R�EH�SXEOLVKHG�

)LJXUH���¦��&URVV�VHFWLRQ�RI�W\SLFDO�����FRQH�
FRQQHFWRU�ZLWK�2�ULQJ�ZHOG�RQ�QLSSOH
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(1�,62������������

��%6,�������� �

����:HOG�RQ�QLSSOHV�LQ�FDUERQ�DQG�VWDLQOHVV�VWHHO�
ZLWK�GLIIHUHQW�ZDOO�WKLFNQHVVHV�VKDOO�EH�VXLWDEOH�IRU�
XVH�XS�WR�WKH�ZRUNLQJ�SUHVVXUHV�JLYHQ�LQ 7DEOH���
ZKHQ�XVHG�DW�WHPSHUDWXUHV�EHWZHHQ�¥�� �&�
DQG ���� �&�

����)LWWLQJV�LQ�VWDLQOHVV�VWHHO�VKDOO�EH�VXLWDEOH�IRU�
XVH�DW�WKH�ZRUNLQJ�SUHVVXUHV�JLYHQ�LQ 7DEOH���
DQG 7DEOH����)RU�SUHVVXUH�GHUDWLQJ�IRU�ILWWLQJV�PDGH�
RI�VWDLQOHVV�VWHHO�WKDW�DUH�WR�EH�XVHG�DW�WHPSHUDWXUHV�
RXWVLGH�WKH�UDQJHV�JLYHQ�LQ ����DQG �����VHH 7DEOH���

����)RU�DSSOLFDWLRQV�XQGHU�FRQGLWLRQV�RXWVLGH�WKH�
SUHVVXUH�DQG�RU�WHPSHUDWXUH�OLPLWV�JLYHQ�LQ 7DEOH���
DQG�LQ ����WR �����WKH�PDQXIDFWXUHU�VKDOO�EH�
FRQVXOWHG�

����$FFRUGLQJ�WR�GLIIHUHQW�DSSOLFDWLRQV�DQG�GLIIHUHQW�
SUHVVXUH�UDWLQJV��WKHUH�DUH�WZR�VHULHV�RI�ILWWLQJV��7KH�
VHULHV�DUH�UHIHUUHG�WR�DV�

/��OLJKW�GXW\
6��KHDY\�GXW\

5DQJHV�RI�WKH�WXEH�RXWVLGH�GLDPHWHUV�DQG�SUHVVXUH�
UHTXLUHPHQWV�DUH�VKRZQ�LQ 7DEOH���

����7KH�ILWWLQJ�DVVHPEO\�VKDOO�QRW�OHDN�RU�IDLO�ZKHQ�
K\GURVWDWLFDOO\�WHVWHG�DW�IRXU�WLPHV�WKH�DSSOLFDEOH�
UHFRPPHQGHG�ZRUNLQJ�SUHVVXUH�VSHFLILHG�LQ
7DEOH����7HVWLQJ�VKDOO�EH�FRQGXFWHG�DW�URRP�
WHPSHUDWXUH�

����7KH�SUHVVXUH�WHPSHUDWXUH�UHTXLUHPHQWV�JLYHQ�
LQ 7DEOH���WR 7DEOH���DQG�LQ ����WR ����DUH�IRU�
ZHOG�RQ�QLSSOHV�DQG�ILWWLQJ�ERGLHV�RQO\��)RU�SRUW�DQG�
VWXG�HQG�SUHVVXUH�WHPSHUDWXUH�UHTXLUHPHQWV��WKH�
YDOXHV�VSHFLILHG�LQ�WKH�UHVSHFWLYH�SRUW�DQG�VWXG�HQG�
VWDQGDUGV�DQG�LQ�DQQH[�$�RI�WKLV�SDUW�RI�,62 �����
VKDOO�DSSO\�

7DEOH���¦�:RUNLQJ�SUHVVXUHV�IRU�FDUERQ�DQG�
VWDLQOHVV�VWHHO�����FRQH�FRQQHFWRUV�ZLWK�

2�ULQJ�ZHOG�RQ�QLSSOHV

��'HVLJQDWLRQ�RI�ILWWLQJV

����)LWWLQJV�VKDOO�EH�GHVLJQDWHG�E\�DQ�DOSKDQXPHULF�
FRGH�WR�IDFLOLWDWH�RUGHULQJ��7KH\�VKDOO�EH�GHVLJQDWHG�
E\�,62 ��������IROORZHG�E\�D�VSDFHG�K\SKHQ��WKHQ�
WKH�ILWWLQJ�VW\OH�OHWWHU�V\PEROV��VHH ������IROORZHG�E\�
D�VSDFHG�K\SKHQ��WKHQ�WKH�VHULHV�OHWWHU��VHH �����
LPPHGLDWHO\�IROORZHG�E\�WKH�RXWVLGH�GLDPHWHU�RI�WKH�
WXEH�ZLWK�ZKLFK�WKH\�DUH�WR�EH�FRQQHFWHG��IROORZHG�
E\�D�PXOWLSOLFDWLRQ�VLJQ��¼��WKHQ�WKH�ZDOO�WKLFNQHVV��
)RU�VWXG�HQGV��FRQQHFWRU�HQGV���DQRWKHU�VSDFHG�
K\SKHQ�IROORZHG�E\�WKH�WKUHDG�GHVLJQDWLRQ�RI�WKH�
VWXG�HQG�DQG�WKH�VHDOLQJ�W\SH�VKDOO�EH�DGGHG�

([DPSOH

$�VWUDLJKW�VWXG�ILWWLQJ��6'6��IRU�XVH�ZLWK�WXELQJ�
RI �� PP�2'�DQG�� PP�ZDOO�WKLFNQHVV��ZLWK�
DQ 0�� ¼ ����VWXG�HQG�LQ�DFFRUGDQFH�ZLWK�
,62 ��������6�VHULHV���LV�GHVLJQDWHG�DV�IROORZV�

,62��������¥�6'6�¥�6���¼ � ¥�0��

����7KH�OHWWHU�V\PERO�GHVLJQDWLRQ�RI�WKH�ILWWLQJ�VW\OH�
VKDOO�KDYH�WZR�SDUWV��WKH�FRQQHFWLRQ�HQG�W\SH��
LPPHGLDWHO\�IROORZHG�E\�WKH�VKDSH�RI�WKH�ILWWLQJ�

����7XEH�HQGV�DUH�DVVXPHG�WR�EH�PDOH�DQG�WKXV�GR�
QRW�QHHG�WR�EH�LQFOXGHG�LQ�WKH�FRGH��+RZHYHU��LI�
DQRWKHU�W\SH�RI�HQG�LV�LQYROYHG��LW�VKDOO�EH�
GHVLJQDWHG�

����5HGXFLQJ�ILWWLQJV�DQG�UHGXFLQJ�HOERZV�VKDOO�EH�
GHVLJQDWHG�E\�VSHFLI\LQJ�WKH�ODUJHU�WXEH�HQG�ILUVW�

����6WXG�ILWWLQJV�VKDOO�EH�GHVLJQDWHG�E\�VSHFLI\LQJ�
WKH�WXEH�HQG�ILUVW��WKHQ�WKH�WKUHDG�VL]H�IRU�WKH�VWXG�
HQG�

����)RU�WHH�ILWWLQJV��WKH�RUGHU�RI�GHVLJQDWLRQ�RI�WKH�
FRQQHFWLRQ�HQGV�VKDOO�EH�IURP�ODUJHU�WR�VPDOOHU�RQ�
WKH�UXQ��IROORZHG�E\�WKH�EUDQFK�HQG�

����)RU�FURVV�ILWWLQJV��WKH�RUGHU�RI�GHVLJQDWLRQ�RI�WKH�
FRQQHFWLRQ�HQGV�VKDOO�EH�IURP�OHIW�WR�ULJKW��IROORZHG�
E\�WRS�WR�ERWWRP��ZLWK�WKH�ODUJHU�HQGV�RQ�WKH�OHIW�DQG�
DW�WKH�WRS�

����,I�WKH�ILWWLQJ�KDV�D�WXEH�XQLRQ�FRQQHFWLRQ��LW�VKDOO�
EH�GHVLJQDWHG�ILUVW��WKHQ�WKH�GHVLJQDWLRQ�VKDOO�
SURFHHG�FORFNZLVH�

����7KH�IROORZLQJ�OHWWHU�V\PEROV�VKDOO�EH�XVHG�

6HULHV 7XEH�RXWVLGH�
GLDPHWHUD

:RUNLQJ�SUHVVXUH

PP 03D �EDU�

�� �� �����

/ ���WR����LQFO� �� �����

���WR����LQFO� �� �����

��WR����LQFO� �� �����

6 ���WR����LQFO� �� �����

���WR����LQFO� �� �����
127( )RU�KLJKHU�SUHVVXUH�UDWLQJV�DQG�IRU�G\QDPLF�
FRQGLWLRQV��WKH�PDQXIDFWXUHU�VKDOO�EH�FRQVXOWHG�

D 7XEH�RXWVLGH�GLDPHWHUV�SHU�,62 �����

&RQQHFWLRQ�HQG�W\SH /HWWHU
%XONKHDG %+
6ZLYHO 6:
:HOG�RQ :'
:HOG�LQ :,
3RUW 3
6WXG 6'
5HGXFLQJ 5(
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