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(QJOLVK�YHUVLRQ

2IIVKRUH�FRQWDLQHUV�²�'HVLJQ��FRQVWUXFWLRQ��WHVWLQJ��LQVSHFWLRQ�DQG�PDUNLQJ

&RQWHQHXUV�SRXU�XWLOLVDWLRQ�HQ�PHU�²�&RQFHSWLRQ�
FRQVWUXFWLRQ�HVVDLV��LQVSHFWLRQ�HW�PDUTXDJH

2IIVKRUH�&RQWDLQHU�²�%HPHVVXQJ��.RQVWUXNWLRQ�
3U�IXQJ��hEHUZDFKXQJ�XQG�.HQQ]HLFKQXQJ

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

&(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������������(
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&RQWHQWV�
3DJH

)RUHZRUG ��������������������������������������������������
��6FRSH �
��1RUPDWLYH�UHIHUHQFHV �
��'HILQLWLRQV �
��6\PEROV �
��'HVLJQ �
��0DWHULDOV ��
��7\SH�WHVWLQJ ��
��3URGXFWLRQ ��
��0DUNLQJ ��
���3ODWLQJ�RI�FRQWDLQHUV ��
���&HUWLILFDWH�RI�FRQIRUPLW\ ��
���3HULRGLF�H[DPLQDWLRQ��WHVWV�DQG�UHSDLUV ��
$QQH[�$��LQIRUPDWLYH��5HFRPPHQGHG�NQRZOHGJH�DQG�H[SHULHQFH�RI�VWDII�UHVSRQVLEOH
IRU�LQVSHFWLRQ�RI�RIIVKRUH�FRQWDLQHUV ��
$QQH[�%��LQIRUPDWLYH��*XLGDQFH�RQ�SUH�WULS�LQVSHFWLRQV ��
$QQH[�&��LQIRUPDWLYH��%LEOLRJUDSK\ ��
7DEOH���²�&KDUS\�LPSDFW�WHVW�WHPSHUDWXUH��VWUXFWXUDO�VWHHO�IRU�SULPDU\�VWUXFWXUDO�PHPEHUV ��
7DEOH���²�&KHPLFDO�FRPSRVLWLRQ��ODGOH�DQDO\VLV��� ��
7DEOH���²�0HFKDQLFDO�SURSHUWLHV ��
7DEOH���²�$OXPLQLXP�DOOR\V�DQG�WHPSHUV�IRU�UROOHG�SURGXFWV ��
7DEOH���²�$OXPLQLXP�DOOR\V�DQG�WHPSHUV�IRU�H[WUXGHG�SURGXFWV ��
7DEOH���²�'RFXPHQWDWLRQ�RI�PDWHULDOV ��
7DEOH���²�1RQ�GHVWUXFWLYH�H[DPLQDWLRQ��1'(��RI�VWUXFWXUDO�ZHOGV ��
7DEOH���²�1XPEHU�RI�FRQWDLQHUV�UHTXLUHG�IRU�OLIWLQJ�WHVW ��
7DEOH���²�6FKHGXOH�RI�H[DPLQDWLRQ�DQG�WHVWV ��

)RUHZRUG

7KLV�(XURSHDQ�6WDQGDUG�KDV�EHHQ�SUHSDUHG�E\�7HFKQLFDO�&RPPLWWHH�&(1�7&������2IIVKRUH�FRQWDLQHUV��WKH
6HFUHWDULDW�RI�ZKLFK�LV�KHOG�E\�%6,�

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\�6HSWHPEHU�������DQG�FRQIOLFWLQJ�QDWLRQDO�VWDQGDUGV�VKDOO�EH�ZLWKGUDZQ�DW�WKH
ODWHVW�E\�6HSWHPEHU������

$FFRUGLQJ�WR�WKH�&(1�&(1(/(&�,QWHUQDO�5HJXODWLRQV��WKH�QDWLRQDO�VWDQGDUGV�RUJDQL]DWLRQV�RI�WKH�IROORZLQJ
FRXQWULHV�DUH�ERXQG�WR�LPSOHPHQW�WKLV�(XURSHDQ�6WDQGDUG��$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�
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��6FRSH

7KLV�VWDQGDUG�VSHFLILHV�WUDQVSRUW�UHODWHG�UHTXLUHPHQWV�IRU�WKH�GHVLJQ��FRQVWUXFWLRQ�DQG�PDUNLQJ�RI�RIIVKRUH
IUHLJKW�DQG�VHUYLFH�FRQWDLQHUV�ZLWK�PD[LPXP�JURVV�PDVV�QRW�H[FHHGLQJ��������NJ��LQWHQGHG�IRU�UHSHDWHG�XVH�WR�
IURP��DQG�EHWZHHQ�RIIVKRUH�LQVWDOODWLRQV�DQG�VKLSV��,W�HVWDEOLVKHV�D�V\VWHP�IRU�SODWLQJ�RI�RIIVKRUH�FRQWDLQHUV�
OLQNHG�WR�D�GHILQHG�VFKHPH�IRU�SHULRGLF�H[DPLQDWLRQ�DQG�WHVW��DQG�LQWURGXFHV�D�UHTXLUHPHQW�IRU�SUH�WULS
LQVSHFWLRQ�RI�RIIVKRUH�FRQWDLQHUV�

*XLGDQFH�DV�WR�WKH�NQRZOHGJH�DQG�H[SHULHQFH�UHTXLUHG�E\�WKRVH�UHVSRQVLEOH�IRU�FDUU\LQJ�RXW�LQVSHFWLRQV�LQ
UHODWLRQ�WR�WKH�V\VWHP�RI�SHULRGLF�LQVSHFWLRQV�VSHFLILHG�LQ�WKLV�VWDQGDUG�LV�JLYHQ�LQ�DQQH[�$�

5HTXLUHPHQWV�IRU�WKH�OLIWLQJ�VHW�DQG�IRU�QRQ�WUDQVSRUW�UHODWHG�UHTXLUHPHQWV��UHODWLQJ�WR�RIIVKRUH�VHUYLFH
FRQWDLQHUV��H�J��UHTXLUHPHQWV�IRU�LQVWDOODWLRQ�DQG�XVH��DUH�RXWVLGH�WKH�VFRSH�RI�WKH�VWDQGDUG�

��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��������$SSURYDO�WHVWLQJ�RI�ZHOGHUV�²�)XVLRQ�ZHOGLQJ�²�3DUW����6WHHOV�
(1��������$SSURYDO�WHVWLQJ�RI�ZHOGHUV�²�)XVLRQ�ZHOGLQJ�²�3DUW����$OXPLQLXP�DQG�DOXPLQLXP�DOOR\V�
(1��������6SHFLILFDWLRQ�DQG�TXDOLILFDWLRQ�RI�ZHOGLQJ�SURFHGXUHV�IRU�PHWDOOLF�PDWHULDOV�²�3DUW����*HQHUDO�UXOHV
IRU�IXVLRQ�ZHOGLQJ�
(1��������6SHFLILFDWLRQ�DQG�DSSURYDO�RI�ZHOGLQJ�SURFHGXUHV�IRU�PHWDOOLF�PDWHULDOV�²�3DUW����:HOGLQJ
SURFHGXUH�VSHFLILFDWLRQ�IRU�DUF�ZHOGLQJ�
(1��������6SHFLILFDWLRQ�DQG�DSSURYDO�RI�ZHOGLQJ�SURFHGXUHV�IRU�PHWDOOLF�PDWHULDOV�²�3DUW����:HOGLQJ
SURFHGXUH�WHVWV�IRU�WKH�DUF�ZHOGLQJ�RI�VWHHOV�
(1��������6SHFLILFDWLRQ�DQG�DSSURYDO�RI�ZHOGLQJ�SURFHGXUHV�IRU�PHWDOOLF�PDWHULDOV�²�3DUW����:HOGLQJ
SURFHGXUH�WHVWV�IRU�WKH�DUF�ZHOGLQJ�RI�DOXPLQLXP�DQG�LWV�DOOR\V�
(1������1RQ�GHVWUXFWLYH�H[DPLQDWLRQ�RI�IXVLRQ�ZHOGV�²�9LVXDO�H[DPLQDWLRQ�
(1���������:HOGLQJ�²�5HFRPPHQGDWLRQV�IRU�ZHOGLQJ�RI�PHWDOOLF�PDWHULDOV�²�3DUW����*HQHUDO�JXLGDQFH�IRU
DUF�ZHOGLQJ�
SU(1���������5HFRPPHQGDWLRQV�IRU�ZHOGLQJ�RI��PHWDOOLF�PDWHULDOV�²�3DUW����*XLGDQFH�IRU�IHUULWLF�VWHHOV�
(1����������0HWDOOLF�PDWHULDOV�²�7HQVLOH�WHVWLQJ�²�3DUW����0HWKRG�RI�WHVW��DW�DPELHQW�WHPSHUDWXUH��
(1��������+RW�UROOHG�SURGXFWV�RI�QRQ�DOOR\�VWUXFWXUDO�VWHHOV�²�7HFKQLFDO�GHOLYHU\�FRQGLWLRQV�
SU(1����������2SHQ�GLH�VWHHO�IRUJLQJV�IRU�JHQHUDO�HQJLQHHULQJ�SXUSRVHV�²�3DUW����1RQ�DOOR\�TXDOLW\�DQG�VSHFLDO
VWHHOV�
SU(1����������2SHQ�GLH�VWHHO�IRUJLQJV�IRU�JHQHUDO�HQJLQHHULQJ�SXUSRVHV�²�3DUW����/RZ�DOOR\�VSHFLDO�VWHHOV�
(1����������+RW�UROOHG�SURGXFWV�LQ�ZHOGDEOH�ILQH�JUDLQ�VWUXFWXUDO�VWHHOV�²�3DUW����*HQHUDO�GHOLYHU\
FRQGLWLRQV�
(1����������+RW�UROOHG�SURGXFWV�LQ�ZHOGDEOH�ILQH�JUDLQ�VWUXFWXUDO�VWHHOV�²�3DUW����'HOLYHU\�FRQGLWLRQV�IRU
QRUPDOL]HG�QRUPDOL]HG�UROOHG�VWHHOV�
(1����������+RW�UROOHG�SURGXFWV�LQ�ZHOGDEOH�ILQH�JUDLQ�VWUXFWXUDO�VWHHOV�²�3DUW����'HOLYHU\�FRQGLWLRQV�IRU
WKHUPRPHFKDQLFDO�UROOHG�VWHHOV�
(1��������0HWDOOLF�SURGXFWV�²�7\SHV�RI�LQVSHFWLRQ�GRFXPHQWV�
(1����������0HWDOOLF�PDWHULDOV�²�&KDUS\�LPSDFW�WHVW�²�3DUW����7HVW�PHWKRG�
(1�,62�������4XDOLW\�V\VWHPV�²�0RGHO�IRU�TXDOLW\�DVVXUDQFH�LQ�SURGXFWLRQ��LQVWDOODWLRQ�DQG�VHUYLFLQJ
�,62������������
(1��������*HQHUDO�FULWHULD�IRU�WKH�RSHUDWLRQ�RI�YDULRXV�W\SHV�RI�ERGLHV�SHUIRUPLQJ�LQVSHFWLRQV�
,62��������:URXJKW�DOXPLQLXP�DQG�DOXPLQLXP�DOOR\V�²�&KHPLFDO�FRPSRVLWLRQ�DQG�IRUPV�RI�SURGXFWV�²
3DUW����&KHPLFDO�FRPSRVLWLRQ�
,62�������6HULHV���IUHLJKW�FRQWDLQHUV�²�&RUQHU�ILWWLQJV�²�6SHFLILFDWLRQ�
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,62���������6HULHV���IUHLJKW�FRQWDLQHUV�²�6SHFLILFDWLRQ�DQG�WHVWLQJ�²�3DUW����*HQHUDO�FDUJR�FRQWDLQHUV�IRU
JHQHUDO�SXUSRVHV�
,62���������6HULHV���IUHLJKW�FRQWDLQHUV�²�6SHFLILFDWLRQ�DQG�WHVWLQJ�²�3DUW����7DQN�FRQWDLQHUV�IRU�OLTXLGV�
JDVHV�DQG�SUHVVXUL]HG�GU\�EXON�
,62���������6HULHV���IUHLJKW�FRQWDLQHUV�²�6SHFLILFDWLRQ�DQG�WHVWLQJ�²�3DUW����1RQ�SUHVVXUL]HG�FRQWDLQHUV�IRU
GU\�EXON�

��'HILQLWLRQV

)RU�WKH�SXUSRVHV�RI�WKLV�VWDQGDUG��WKH�IROORZLQJ�GHILQLWLRQV�DSSO\�

���
RIIVKRUH�FRQWDLQHU
SRUWDEOH�XQLW�IRU�UHSHDWHG�XVH�LQ�WKH�WUDQVSRUW�RI�JRRGV�RU�HTXLSPHQW��KDQGOHG�LQ�RSHQ�VHDV��WR��IURP��DQG
EHWZHHQ�IL[HG�DQG�RU�IORDWLQJ�LQVWDOODWLRQV�DQG�VKLSV

127(��7KH�XQLW�LQFRUSRUDWHV�SHUPDQHQWO\�LQVWDOOHG�HTXLSPHQW�IRU�OLIWLQJ�DQG�KDQGOLQJ�DQG�PD\�LQFOXGH�HTXLSPHQW�IRU�ILOOLQJ��HPSW\LQJ�
FRROLQJ��KHDWLQJ��HWF�

���
SHUPDQHQW�HTXLSPHQW
HTXLSPHQW�WKDW�LV�DWWDFKHG�WR�WKH�FRQWDLQHU�DQG�ZKLFK�LV�QRW�FDUJR

127(��7KLV�PD\�LQFOXGH��H�J���OLIWLQJ�VHWV��UHIULJHUDWLRQ�XQLWV��VKHOYHV��VHFXULQJ�SRLQWV��JDUEDJH�FRPSDFWRUV�

���
SULPDU\�VWUXFWXUH
ORDG�FDUU\LQJ�DQG�VXSSRUWLQJ�IUDPHV�DQG�ORDG�FDUU\LQJ�SDQHOV���3ULPDU\�VWUXFWXUH�LV�GLYLGHG�LQWR�WZR��VXEJURXSV�

�����
HVVHQWLDO�DQG�QRQ�UHGXQGDQW�SULPDU\�VWUXFWXUH
PDLQ�VWUXFWXUDO�HOHPHQWV�ZKLFK�WUDQVIHU�WKH�FDUJR�ORDG�WR�WKH�FUDQH�KRRN��L�H��IRUPLQJ�WKH�³ORDG�SDWK´�IURP�WKH
SD\ORDG�WR�WKH�OLIWLQJ�VOLQJ��DQG�ZLOO�LQFOXGH��DW�OHDVW�

²� WRS�DQG�ERWWRP�VLGH�UDLOV�

²� WRS�DQG�ERWWRP�HQG�UDLOV�

²� FRUQHU�SRVWV�

²� SDG�H\HV

DOWKRXJK�RWKHU�SULPDU\�VWUXFWXUH�PD\�DOVR�EH�FRQVLGHUHG�DV�HVVHQWLDO�QRQ�UHGXQGDQW

�����
QRQ�HVVHQWLDO�SULPDU\�VWUXFWXUH
RWKHU�VWUXFWXUDO�HOHPHQWV�IRU�ZKLFK�WKH�PDLQ�IXQFWLRQ�LV�RWKHU�WKDQ�WKDW�GHVFULEHG�LQ��������H�J��IORRU�SODWHV�DQG
SURWHFWLYH�IUDPH�PHPEHUV��6LGH�DQG�URRI�SDQHOV��LQFOXGLQJ�FRUUXJDWHG�SDQHOV��DUH�QRW�FRQVLGHUHG�WR�EH�SDUW�RI
WKH�SULPDU\�VWUXFWXUH
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���
VHFRQGDU\�VWUXFWXUH
SDUWV�ZKLFK�DUH�QRW�FRQVLGHUHG�DV�ORDG�FDUU\LQJ�IRU�WKH�SXUSRVHV�RI�WKH�GHVLJQ�FDOFXODWLRQV��LQFOXGLQJ�WKH
IROORZLQJ�FRPSRQHQWV�

²� GRRUV��ZDOO�DQG�URRI�SDQHOV�

²� SDQHO�VWLIIHQHUV�DQG�FRUUXJDWLRQV�

²� VWUXFWXUDO�FRPSRQHQWV�XVHG�IRU�WDQN�SURWHFWLRQ�RQO\�

²� LQWHUQDO�VHFXULQJ�SRLQWV

127(��1RW�DOO�FRQWDLQHU�ZDOOV�DUH�FRUUXJDWHG�

���
RIIVKRUH�IUHLJKW�FRQWDLQHU
RIIVKRUH�FRQWDLQHU�EXLOW�IRU�WKH�WUDQVSRUW�RI�JRRGV

127(��([DPSOHV�RI�RIIVKRUH�IUHLJKW�FRQWDLQHUV�DUH�

²� JHQHUDO�FDUJR�FRQWDLQHU��D�FORVHG�FRQWDLQHU�ZLWK�GRRUV�

²� FDUJR�EDVNHW��DQ�RSHQ�WRS�FRQWDLQHU�IRU�JHQHUDO�RU�VSHFLDO�FDUJR�

²� WDQN�FRQWDLQHU��D�FRQWDLQHU�IRU�WKH�WUDQVSRUW�RI�GDQJHURXV�RU�QRQ�GDQJHURXV�IOXLGV�

²� EXON�FRQWDLQHU��D�FRQWDLQHU�IRU�WKH�WUDQVSRUW�RI�VROLGV�LQ�EXON�

²� VSHFLDO�FRQWDLQHU��D�FRQWDLQHU�IRU�WKH�WUDQVSRUW�RI�VSHFLDO�FDUJR��H�J��JDUEDJH�FRQWDLQHUV��HTXLSPHQW�ER[HV��JDV
F\OLQGHU�UDFNV�

���
RIIVKRUH�VHUYLFH�FRQWDLQHU
RIIVKRUH�FRQWDLQHU�EXLOW�DQG�HTXLSSHG�IRU�D�VSHFLDO�VHUYLFH�WDVN��XVXDOO\�DV�D�WHPSRUDU\�LQVWDOODWLRQ��H�J�
ODERUDWRULHV��ZRUNVKRSV��VWRUHV��SRZHU�SODQWV��FRQWURO�VWDWLRQV

���
ZDVWH�VNLS
RSHQ�RU�FORVHG�RIIVKRUH�FRQWDLQHU�XVHG�IRU�WKH�VWRUDJH�DQG�UHPRYDO�RI�ZDVWH

127(��1RUPDOO\�FRQVWUXFWHG�IURP�IODW�VWHHO�SODWH�IRUPLQJ�WKH�ORDG�EHDULQJ�VHFWLRQV�RI�WKH�FRQWDLQHU��ZLWK�EUDFLQJ�LQ�WKH�IRUP�RI�VWHHO
SURILOHV��H�J��FKDQQHO�RU�KROORZ�VHFWLRQ��EHLQJ�ILWWHG�KRUL]RQWDOO\�DQG�RU�YHUWLFDOO\�DURXQG�VLGHV�DQG�HQGV��,Q�DGGLWLRQ�WR�WKH�SDG�H\HV�IRU�WKH
OLIWLQJ�VHW��WKHVH�FRQWDLQHUV�PD\�KDYH�VLGH�PRXQWHG�OXJV�VXLWDEOH�IRU�XVH�ZLWK�WKH�OLIWLQJ�HTXLSPHQW�PRXQWHG�RQ�D�VNLS�OLIW�YHKLFOH�

���
SURWRW\SH
HTXLSPHQW�LWHP��XVHG�IRU�W\SH�WHVWLQJ��FRQVLGHUHG�WR�EH�UHSUHVHQWDWLYH�RI�WKH�SURGXFW�IRU�ZKLFK�FRQIRUPLW\�LV
EHLQJ�FODLPHG��,W�PD\�HLWKHU�EH�IDEULFDWHG�HVSHFLDOO\�IRU�W\SH�WHVWLQJ�RU�VHOHFWHG�DW�UDQGRP�IURP�D�SURGXFWLRQ
VHULHV

���
RZQHU
OHJDO�RZQHU�RI�WKH�RIIVKRUH�FRQWDLQHU�RU�KLV�GHOHJDWHG�QRPLQHH

����
OLIWLQJ�VHW
LWHPV�RI�LQWHJUDWHG�OLIWLQJ�HTXLSPHQW�XVHG�WR�FRQQHFW�WKH�RIIVKRUH�FRQWDLQHU�WR�WKH�OLIWLQJ�DSSOLDQFH
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3DJH��
(1�����������

��������%6,��������

��6\PEROV

²� 5��WKH�UDWLQJ��L�H��WKH�PD[LPXP�JURVV�PDVV�RI�WKH�FRQWDLQHU�DQG�LWV�FDUJR��LQ�NJ�

²� 7��WKH�WDUH�PDVV��L�H��WKH�PDVV�RI�DQ�HPSW\�FRQWDLQHU��ZLWKRXW�FDUJR�DQG�H[FOXGLQJ�OLIWLQJ�VHW��
LQ�NJ�

²� 3��WKH�SD\ORDG��L�H��WKH�PD[LPXP�SHUPLVVLEOH�PDVV�RI�FDUJR�ZKLFK�PD\�EH�VDIHO\�WUDQVSRUWHG�E\
WKH�FRQWDLQHU��LQ�NJ�

127(����3� �5�±�7�
127(����5��7�DQG�3�DUH��E\�GHILQLWLRQ�LQ�XQLWV�RI�PDVV��NLORJUDPV��NJ���:KHUH�GHVLJQ�UHTXLUHPHQWV�DUH�EDVHG�RQ�WKH�JUDYLWDWLRQDO
IRUFHV�GHULYHG�IURP�WKHVH�YDOXHV��WKRVH�IRUFHV�DUH�LQGLFDWHG�WKXV��5

J
��7

J
�DQG�3

J
��WKH�XQLWV�RI�ZKLFK�DUH�QHZWRQV�RU�PXOWLSOHV

WKHUHRI�
²� 7'��WKH�GHVLJQ�DLU�WHPSHUDWXUH��L�H��D�PLQLPXP�UHIHUHQFH�WHPSHUDWXUH�XVHG�IRU�WKH�VHOHFWLRQ�RI�VWHHO
JUDGHV�XVHG�LQ�RIIVKRUH�FRQWDLQHUV�DQG�HTXLSPHQW�H[SUHVVHG�LQ�GHJUHHV�FHQWLJUDGH�

²� sH��WKH�YRQ�0LVHV�HTXLYDOHQW�VWUHVV��H[SUHVVHG�LQ�03D�RU�1�PP��

²� 5H��WKH�VSHFLILHG�PLQLPXP�\LHOG�VWUHVV��H[SUHVVHG�LQ�03D�RU�1�PP��

��'HVLJQ

����*HQHUDO

$Q�RIIVKRUH�FRQWDLQHU�VKDOO�KDYH�VXIILFLHQW�VWUHQJWK�WR�DOORZ�ORDGLQJ�DQG�XQORDGLQJ�IURP�VXSSO\�YHVVHOV
RIIVKRUH�RSHUDWLQJ�LQ�D�VHD�VWDWH�ZLWK�VLJQLILFDQW�ZDYH�KHLJKWV�RI���P�DQG�WR�ZLWKVWDQG�LPSDFW�IURP�KHDY\�VHDV�

127(��/RFDO�LPSDFWV��H�J��IURP�KLWWLQJ�RWKHU�GHFN�FDUJR�RU�ULJLG�SDUWV�RI�WKH�VKLS�VWUXFWXUH��PD\�FDXVH�H[WUHPH�ORDGV�LQ�VXFK�FRQGLWLRQV�

7R�SUHYHQW�WKH�FRQWDLQHUV�IURP�RYHUWXUQLQJ��WLSSLQJ��RQ�D�PRYLQJ�GHFN��WKH\�VKDOO�EH�GHVLJQHG�WR�ZLWKVWDQG
WLOWLQJ�DW�����LQ�DQ\�GLUHFWLRQ��ZLWKRXW�RYHUWXUQLQJ�ZKHQ�ORDGHG�DW�LWV�PD[LPXP�JURVV�PDVV��ZLWK�WKH�FHQWUH�RI
JUDYLW\�FRQVLGHUHG�WR�EH�DW�WKH�KDOI�KHLJKW�RI�WKH�FRQWDLQHU�

3URWUXGLQJ�SDUWV�RQ�WKH�RXWVLGH�RI�WKH�RIIVKRUH�FRQWDLQHU�WKDW�PD\�FDWFK�RWKHU�FRQWDLQHUV�RU�VWUXFWXUHV�VKDOO�EH
DYRLGHG��3URWUXGLQJ�SDUWV��GRRU�KDQGOHV��KDWFK�FOHDWV��HWF���VKDOO�EH�VR�SODFHG�RU�VR�SURWHFWHG�WKDW�WKH\�GR�QRW
FDWFK�WKH�OLIWLQJ�VHW�

:KHUH�FRQWDLQHUV�DUH�GHVLJQHG�IRU�VWDFNLQJ��DQG�WKH�OLIWLQJ�VHW�KDQJV�RYHU�WKH�VLGH�RI�WKH�WRS�IUDPH�WKH\�VKDOO�EH
ILWWHG�ZLWK�D�PHWKRG�RI�SURWHFWLRQ�IRU�WKRVH�H[SRVHG�SDUWV��H�J��FRUQHUV�UDLVHG�WR�VXIILFLHQW�KHLJKW�DERYH�WKH
IUDPH�DQG�URRI�WR�SUHYHQW�XQLQWHQWLRQDO�FRQWDFW�ZLWK��DQG�GDPDJH�WR��WKH�OLIWLQJ�VHW�

&RQWDLQHUV�VKDOO�EH�GHVLJQHG�DV�VWUXFWXUDO�IUDPHV��SULPDU\�VWUXFWXUH���ZLWK�QRQ�ORDG�EHDULQJ�FODGGLQJ�ZKHUH
QHFHVVDU\��VHFRQGDU\�VWUXFWXUH���2QO\�WKH�SULPDU\�VWUXFWXUH�VKDOO�EH�FRQVLGHUHG�LQ�WKH�GHVLJQ�FDOFXODWLRQV�
KRZHYHU��RQ�FHUWDLQ�W\SHV�RI�FRQWDLQHUV��H�J��ZDVWH�VNLSV�ZLWK�WUDSH]LXP�VKDSHG�VLGHV��ZLWK�RQO\�D�QRQ�VWUHVVHG
FRYHU�DERYH�WKH�EUDFLQJ�ZKHUH�WKH�SDG�H\HV�DUH�DWWDFKHG��WKH�ZKROH�VWUXFWXUH�PD\�EH�FRQVLGHUHG�DV�D�SULPDU\
VWUXFWXUH��DQG�WKH�GHVLJQ�FDOFXODWLRQV�PD\�WUHDW�VXFK�D�FRQWDLQHU�DV�D�PRQRFRTXH�FRQVWUXFWLRQ�

7'�VKDOO�QRW�EH�KLJKHU�WKDQ�WKH��VWDWLVWLFDOO\��ORZHVW�GDLO\�PHDQ�WHPSHUDWXUH�IRU�WKH�DUHD�ZKHUH�WKH�RIIVKRUH
FRQWDLQHU�LV�WR�RSHUDWH�DQG�LQ�QR�FDVH�VKDOO�EH�KLJKHU�WKDQ�±����&�

127(��)RU�FRQWDLQHUV�ZLWK�H[SRVHG�DOXPLQLXP��WKH�GDQJHU�RI�VSDUNV�FDXVHG�E\�WKH�LPSDFW�RI�DOXPLQLXP�DJDLQVW�FRUURGHG�VWHHO��WKH�WKHUPLWH
UHDFWLRQ��VKRXOG�EH�WDNHQ�LQWR�DFFRXQW�

����6WUXFWXUDO�VWUHQJWK

������*HQHUDO

7KH�UHTXLUHG�VWUHQJWK�RI�D�FRQWDLQHU�VKDOO�EH�GHWHUPLQHG�E\�FDOFXODWLRQ�DQG�YHULILHG�E\�W\SH�WHVWV��DV�GHVFULEHG
LQ�FODXVH���

Full document details: BS EN 12079:1999

http://www.avadocuments.com/doc/bs-en-12079-1999
http://www.avadocuments.com/doc/bs-en-12079-1999


3DJH��
(1�����������

��%6,��������

������/LIWLQJ�ORDGV

��������)RU�GHVLJQ�ORDGV�GHILQHG�LQ���������DQG����������QR�HTXLYDOHQW�VWUHVV�OHYHO��sH��VKDOO�H[FHHG�WKH�ILJXUH�DV
FDOFXODWHG�DV�sH� �����&��ZKHUH�

²� IRU�VWHHO��&� �5H�

²� IRU�DOXPLQLXP�

²� EDVH�PDWHULDO��&� �5����IRU�DOXPLQLXP�RXWVLGH�WKH�KHDW�DIIHFWHG�]RQH�

²� KHDW�DIIHFWHG�]RQH��&� ����b5P

ZKHUH

5P�LV�WKH�WHQVLOH�VWUHQJWK�RI�DOXPLQLXP�
b�LV�����IRU�,62�$O0J���0Q�+$5�$$������+����VHH�7DEOH����

RU�LV�����IRU�DOO�RWKHU�DOXPLQLXP�DOOR\V�DQG�WHPSHUV�

��������/LIWLQJ�ZLWK�OLIWLQJ�VHW

7KH�GHVLJQ�IRUFH�RQ�WKH�SULPDU\�VWUXFWXUH�VKDOO�EH�FDOFXODWHG�DV����5J�

7R�DFKLHYH�WKLV�WKH�LQWHUQDO�ORDG�VKDOO�EH�WDNHQ�DV�����5�±�7�J�HYHQO\�GLVWULEXWHG�RYHU�WKH�FRQWDLQHU�IORRU��)RU
WDQN�FRQWDLQHUV��WKH�DFWXDO�GLVWULEXWLRQ�RI�WKH�WDUH�PDVV�VKDOO�EH�XVHG�IRU�WKH�FDOFXODWLRQV�

3DG�H\HV�VKDOO�EH�GHVLJQHG�IRU�D�WRWDO�YHUWLFDO�IRUFH�RI��5J�

7KH�IRUFH�VKDOO�EH�FRQVLGHUHG�WR�EH�HYHQO\�GLVWULEXWHG�EHWZHHQ��Q�±����SDG�H\HV�ZKHUH�Q�LV�WKH�DFWXDO�QXPEHU�RI
SDG�H\HV�

7R�GHWHUPLQH�WKH�UHVXOWLQJ�VOLQJ�IRUFH�RQ�WKH�SDG�H\HV��WKH�VOLQJ�DQJOH�VKDOO�EH�WDNHQ�LQWR�DFFRXQW��VR�WKDW�WKH
UHVXOWLQJ�VOLQJ�IRUFH�RQ�HDFK�SDG�H\H�LV�FDOFXODWHG�DV�IROORZV�

YQ
5
FRV���

�
)

J

-
=

ZKHUH

)�LV�WKH�UHVXOWLQJ�VOLQJ�IRUFH��LQ�QHZWRQV�
Q�LV�WKH�DFWXDO�QXPEHU�RI�SDG�H\HV��IRU�FDOFXODWLRQ�SXUSRVHV�Q�VKDOO�QRW�H[FHHG���DQG�VKDOO�EH�QRW�OHVV
WKDQ����
Y LV�WKH�DQJOH�EHWZHHQ�D�VOLQJ�OHJ�DQG�WKH�YHUWLFDO��LQ�GHJUHHV�DQG�VKDOO�EH�DVVXPHG�WR�EH�����IRU�GHVLJQ
SXUSRVHV�ZLWK�,62�����FRQWDLQHUV��)RU�OHQJWKV�OHVV�WKDQ����� Y VKRXOG�EH�GHILQHG�GLIIHUHQWO\�E\
DUUDQJHPHQW�EHWZHHQ�WKH�SXUFKDVHU�PDQXIDFWXUHU�

127(��)RU�FRQWDLQHUV�ZLWK�RQO\�RQH�SDG�H\H��WKDW�SDG�H\H�VKDOO�EH�GHVLJQHG�IRU�D�WRWDO�YHUWLFDO�IRUFH�RI��5
J
�

��������/LIWLQJ�ZLWK�IRUN�OLIW�WUXFN

7KH�GHVLJQ�IRUFH�RQ�WKH�SULPDU\�VWUXFWXUH�VKDOO�EH�FDOFXODWHG�DV����5J�

7R�DFKLHYH�WKLV�WKH�LQWHUQDO�ORDG�VKDOO�EH�WDNHQ�DV�����5�±�7�J�HYHQO\�GLVWULEXWHG�RYHU�WKH�FRQWDLQHU�IORRU�
:KHUH�IRUN�SRFNHWV�DUH�LQWHQGHG�RQO\�IRU�KDQGOLQJ�RI�WKH�HPSW\�FRQWDLQHU��WKH�GHVLJQ�ORDG�VKDOO�EH�WDNHQ�DV
���7J�

Full document details: BS EN 12079:1999

http://www.avadocuments.com/doc/bs-en-12079-1999
http://www.avadocuments.com/doc/bs-en-12079-1999


3DJH��
(1�����������

��������%6,��������

������,PSDFW�ORDGV

��������*HQHUDO

,PSDFW�ORDGV�DUH�G\QDPLF�ORDGV�RI�YHU\�VKRUW�GXUDWLRQ��,GHDOO\��G\QDPLF�FDOFXODWLRQV�RU�WHVWV�VKRXOG�EH�FDUULHG
RXW�WR�YHULI\�WKH�DELOLW\�RI�D�FRQWDLQHU�WR�ZLWKVWDQG�VXFK�ORDGV��+RZHYHU��IRU�PRVW�DSSOLFDWLRQV�LW�VKDOO�EH
VXIILFLHQW�WR�FDUU\�RXW�VLPSOLILHG�VWDWLF�FDOFXODWLRQV�DV�VSHFLILHG�LQ���������DQG���������DQG�WR�SHUIRUP�D�GURS�WHVW
IRU�YHUWLFDO�LPSDFW�RQ�FRUQHUV��LQ�DFFRUGDQFH�ZLWK�����

:KHQ�VLPSOLILHG�FDOFXODWLRQV�DUH�XVHG��DQG�HDFK�EHDP�LV�FRQVLGHUHG�VHSDUDWHO\��DQ\�DVVXPSWLRQV�FRQFHUQLQJ
VXSSRUW�FRQGLWLRQV�VKDOO�EH�VWDWHG�

��������+RUL]RQWDO�LPSDFW

7KH�PDLQ�IUDPH�VWUXFWXUH�VKDOO�EH�GLPHQVLRQHG�WR�ZLWKVWDQG�D�ORFDO�KRUL]RQWDO�LPSDFW�IRUFH�DFWLQJ�DW�DQ\�SRLQW�
7KLV�IRUFH�PD\�DFW�LQ�DQ\�KRUL]RQWDO�GLUHFWLRQ�RQ�WKH�FRUQHU�SRVW��2Q�DOO�RWKHU�IUDPH�PHPEHUV�LQ�WKH�VLGHV�WKH
ORDG�PD\�EH�FRQVLGHUHG�DV�DFWLQJ�DW�ULJKW�DQJOHV�WR�WKH�VLGH�

7KH�FDOFXODWHG��VWDWLF�HTXLYDOHQW��VWUHVVHV�GXH�WR�LPSDFW�VKDOO�EH�FRPELQHG�ZLWK�WKH�OLIWLQJ�VWUHVVHV�UHVXOWLQJ
IURP�VWDWLF�OLIWLQJ�IRUFHV��5J��

(TXLYDOHQW�VWUHVVHV�VKDOO�QRW�H[FHHG�

sH� �&��VHH����������

7KH�IROORZLQJ�YDOXHV�VKDOO�EH�XVHG�IRU�WKH�VWDWLF�HTXLYDOHQWV�WR�DQ�LPSDFW�IRUFH�

²� IRU�FRQWDLQHU�SRVWV�DQG�VLGH�UDLOV�RI�WKH�ERWWRP�VWUXFWXUH��í������5J�

²� IRU�RWKHU�IUDPH�PHPEHUV�RI�WKH�VLGH�VWUXFWXUH��LQFOXGLQJ�WKH�WRS�UDLOV��í����5J�

0D[LPXP�FDOFXODWHG�GHIOHFWLRQV�DW�WKHVH�ORDGLQJV�VKDOO�QRW�H[FHHG�

²� IRU�FRUQHU�SRVWV�DQG�ERWWRP�VLGH�UDLOV��
���
QO

ZKHUH

OQ�LV�WKH�WRWDO�OHQJWK�RI�WKH�UDLO�RU�SRVW�LQ�PP�

²� IRU�RWKHU�IUDPH�PHPEHUV��
���
QO

ZKHUH

OQ�LV�WKH�OHQJWK�RI�WKH�VKRUWHVW�HGJH�RI�WKH�ZDOO�EHLQJ�FRQVLGHUHG�

127(��O
Q
�LV�D��QRPLQDO��UHIHUHQFH�OHQJWK�DQG�ZLOO�RIWHQ�EH�GLIIHUHQW�IURP�WKH�DFWXDO�VSDQ�RI�D�EHDP�

)RU�KRUL]RQWDO�LPSDFW�RQ�WDQN�FRQWDLQHUV�IRU�GDQJHURXV�FDUJRHV�VHH�������
C
��������9HUWLFDO�LPSDFW

$�YHUWLFDO�LPSDFW�WHVW�VKDOO�EH�FDUULHG�RXW�LQ�DFFRUGDQFH�ZLWK������,Q�DGGLWLRQ��WKH�VLGH�UDLOV�DQG�HQG�UDLOV�LQ�WKH
EDVH�VKDOO�EH�DEOH�WR�ZLWKVWDQG�YHUWLFDO�SRLQW�IRUFHV�RI�����5J�DW�WKH�FHQWUH�VSDQ�
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