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(XURSHDQ�6WDQGDUG�ZDV�SUHSDUHG��FRPSULVHV�WKH�QDWLRQDO�VWDQGDUGV�
RUJDQL]DWLRQV�RI�WKH�IROORZLQJ�:HVWHUQ�(XURSHDQ�FRXQWULHV�

$XVWULD 2HVWHUUHLFKLVFKHV�1RUPXQJVLQVWLWXW
%HOJLXP ,QVWLWXW�EHOJH�GH�QRUPDOLVDWLRQ
'HQPDUN 'DQVN�6WDQGDUGLVHULQJVUDDG
)LQODQG 6XRPHQ�6WDQGDUGLVRLPLVOLLWR��U�\�
)UDQFH $VVRFLDWLRQ�IUDQoDLVH�GH�QRUPDOLVDWLRQ
*HUPDQ\ 'HXWVFKHV�,QVWLWXW�I�U�1RUPXQJ�H�9�
*UHHFH +HOOHQLF�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ
,FHODQG 7HFKQRORJLFDO�,QVWLWXWH�RI�,FHODQG
,UHODQG 1DWLRQDO�6WDQGDUGV�$XWKRULW\�RI�,UHODQG
,WDO\ (QWH�1D]LRQDOH�,WDOLDQR�GL�8QLILFD]LRQH
/X[HPERXUJ ,QVSHFWLRQ�GX�7UDYDLO�HW�GHV�0LQHV
1HWKHUODQGV 1HGHUODQGV�1RUPDOLVDWLH�LQVWLWXXW
1RUZD\ 1RUJHV�6WDQGDUGLVHULQJVIRUEXQG
3RUWXJDO ,QVWLWXWR�3RUWXJXqV�GD�4XDOLGDGH
6SDLQ $VRFLDFLyQ�(VSDxROD�GH�1RUPDOL]DFLyQ�\�&HUWLILFDFLyQ
6ZHGHQ 6WDQGDUGLVHULQJVNRPPLVVLRQHQ�L�6YHULJH
6ZLW]HUODQG $VVRFLDWLRQ�VXLVVH�GH�QRUPDOLVDWLRQ
8QLWHG .LQJGRP %ULWLVK�6WDQGDUGV�,QVWLWXWLRQ
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LL ��%6,��������

1DWLRQDO�IRUHZRUG

7KLV�SDUW�RI %6 (1 ����KDV�EHHQ�SUHSDUHG�XQGHU�WKH�GLUHFWLRQ�RI�WKH�0DFKLQHU\�
DQG�&RPSRQHQWV�6WDQGDUGV�3ROLF\�&RPPLWWHH�DQG�LV�WKH�VHFRQG�LQ�D�VHULHV�
LPSOHPHQWLQJ�FRUUHVSRQGLQJ�(XURSHDQ�6WDQGDUGV�RQ�PDFKLQHU\�VDIHW\�PDWWHUV��
LQ�WKH�GHYHORSPHQW�RI�ZKLFK�WKH�8QLWHG .LQJGRP�KDV�SOD\HG�DQ�DFWLYH�SDUW��7KLV�
VWDQGDUG�LV�LGHQWLFDO�ZLWK (1 �����������§6DIHW\�RI�PDFKLQHU\�¦�%DVLF�FRQFHSWV��
JHQHUDO�SULQFLSOHV�IRU�GHVLJQ�¦�3DUW ���7HFKQLFDO�SULQFLSOHV�DQG�VSHFLILFDWLRQV¨��
LQFRUSRUDWLQJ�$PHQGPHQW�1R� ��ZKLFK�ZDV�SUHSDUHG�E\�7HFKQLFDO�
&RPPLWWHH &(1�7& ����RI�WKH�(XURSHDQ�&RPPLWWHH�IRU�6WDQGDUGL]DWLRQ��&(1��
$QQH[�$�UHSULQWV $QQH[�,�RI�WKH�'LUHFWLYH �������((&�ZKLFK�LV�UHSURGXFHG�E\�
SHUPLVVLRQ�RI�WKH�&RPPLVVLRQ�RI�WKH�(XURSHDQ�&RPPXQLWLHV�
&URVV�UHIHUHQFHV��'HWDLOV�RI�(XURSHDQ�6WDQGDUGV�TXRWHG�LQ�WKLV�%ULWLVK�
6WDQGDUG�IRU�ZKLFK�WKHUH�LV�D�FRUUHVSRQGLQJ�%ULWLVK�6WDQGDUG�DUH�JLYHQ�
LQ 1DWLRQDO�DSSHQGL[�1%�
7KH�RWKHU�(XURSHDQ�6WDQGDUGV�UHIHUUHG�WR�LQ�WKH�WH[W�ZLOO�EH�DGRSWHG�DV�%ULWLVK�
6WDQGDUGV�DV�WKH\�DUH�SXEOLVKHG�
7KHUH�LV�QR�%ULWLVK�6WDQGDUG�FRUUHVSRQGLQJ�WR ,62 ���������§0DFKLQH�WRROV�¦�
'LUHFWLRQ�RI�RSHUDWLRQ�RI�FRQWUROV¨�
7H[WXDO�HUURU��:KHQ�LPSOHPHQWLQJ�$PHQGPHQW�1R� ��WR�WKH�(QJOLVK�ODQJXDJH�
YHUVLRQ�RI (1 �����������DV�WKH�QDWLRQDO�VWDQGDUG��WKH�WH[WXDO�HUURU�JLYHQ�EHORZ�
ZDV�GLVFRYHUHG��,W�KDV�EHHQ�UHSRUWHG�WR�WKH�(XURSHDQ�&RPPLWWHH�IRU�
6WDQGDUGL]DWLRQ��&(1��LQ�D�SURSRVDO�WR�DPHQG�WKH�WH[W�RI�WKH�(XURSHDQ�6WDQGDUG�
,Q $QQH[�$��VXEFODXVH �������LWHP�I��RI�WKH�OLVW��SDUDJUDSK ��WKH�YDOXHV�VKRXOG�EH�
UHDG�DV�§�����G%�LQ�UHODWLRQ�WR �� 43D�¨�L�H� WKH�YDOXH�VKRXOG�EH ���PLFUR�3DVFDOV�
DQG�QRW ���PLOOL�3DVFDOV�
$�%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�WLWOH�SDJH��SDJHV���WR�����DQ�LQVLGH�EDFN�FRYHU�DQG�D�EDFN�FRYHU�
7KH�%6,�FRS\ULJKW�QRWLFH�GLVSOD\HG�LQ�WKLV�GRFXPHQW�LQGLFDWHV�ZKHQ�WKH�
GRFXPHQW�ZDV�ODVW�LVVXHG�
6LGHOLQLQJ�LQ�WKLV�GRFXPHQW�LQGLFDWHV�WKH�PRVW�UHFHQW�FKDQJHV�E\�DPHQGPHQW�
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'HVFULSWRUV��VDIHW\�RI�PDFKLQHV��GHVLJQ��DFFLGHQW�SUHYHQWLRQ��JHQHUDOLWLHV��VSHFLILFDWLRQV��KXPDQ�IDFWRUV�HQJLQHHULQJ��L�VDIHW\��FRQWURO�
GHYLFHV��VDIHW\�GHYLFHV��LQIRUPDWLRQ��LQGH[HV��GRFXPHQWDWLRQ�

(QJOLVK�YHUVLRQ

6DIHW\�RI�PDFKLQHU\�¦�%DVLF�FRQFHSWV��JHQHUDO�SULQFLSOHV�
IRU�GHVLJQ�¦�

3DUW ���7HFKQLFDO�SULQFLSOHV�DQG�VSHFLILFDWLRQV

6pFXULWp�GHV�PDFKLQHV�¦�1RWLRQV�
IRQGDPHQWDOHV��SULQFLSHV�JpQpUDX[�GH�
FRQFHSWLRQ�¦�3DUWLH ���3ULQFLSHV�WHFKQLTXHV�
HW VSpFLILFDWLRQV

6LFKHUKHLW�YRQ�0DVFKLQHQ�¦�*UXQGEHJULIIH��
DOOJHPHLQH�*HVWDOWXQJVOHLWVlW]H�¦�
7HLO �� 7HFKQLVFKH�/HLWVlW]H�XQG�
6SH]LILNDWLRQHQ

7KLV� DPHQGPHQW �� PRGLILHV� WKH� (XURSHDQ� 6WDQGDUG (1 ������������ 7KLV
DPHQGPHQW�ZDV�DSSURYHG�E\�&(1�RQ ������������&(1�PHPEHUV�DUH�ERXQG�WR
FRPSO\� ZLWK� WKH� &(1�&(1(/(&� ,QWHUQDO� 5HJXODWLRQV� ZKLFK� VWLSXODWH� WKH
FRQGLWLRQV�IRU�JLYLQJ�WKLV�DPHQGPHQW�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�DPHQGPHQW�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 �����&RS\ULJKW�UHVHUYHG�WR�DOO�&(1�PHPEHUV
5HI��1R� (1������������$�������(
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)RUHZRUG

7KLV�VWDQGDUG�KDV�EHHQ�SUHSDUHG�E\
&(1�7& ����:* ��§%DVLF�FRQFHSWV¨�
3DUW ��RI�WKLV�VWDQGDUG�GHDOV�ZLWK�§%DVLF�
WHUPLQRORJ\��PHWKRGRORJ\¨��VHH FODXVH ��
§,QWURGXFWLRQ¨�IRU�PRUH�GHWDLOHG�H[SODQDWLRQV��
127( $W�VHYHUDO�SODFHV (1 ������UHIHUV�WR�VSHFLILF�FODXVHV�
RI (1 �������������§(OHFWULFDO�HTXLSPHQW�RI�LQGXVWULDO�
PDFKLQHV��3DUW ��¦�*HQHUDO�UHTXLUHPHQWV¨�
,W�LV�LPSRUWDQW�WR�QRWH�WKDW�WKLV�HOHFWULFDO�VWDQGDUG�KDV�
XQGHUJRQH�D�PDMRU�UHYLVLRQ�DQG�WKDW�D�GUDIW�SU(1 ��������
§6DIHW\�RI�PDFKLQHU\�¦�(OHFWULFDO�HTXLSPHQW�RI�PDFKLQHV��
3DUW ��¦�*HQHUDO�UHTXLUHPHQWV¨�VKRXOG�EH�VXEPLWWHG�WR�WKH�
8QLTXH�$FFHSWDQFH�3URFHGXUH��8$3��LQ ������,W�LV�WKHUHIRUH�
OLNHO\�WKDW��E\�WKH�WLPH (1 ����LV�LQ�XVH��WKHUH�ZLOO�EH�D�QHZ�
YHUVLRQ�RI (1 ��������DYDLODEOH�ZKLFK�VKRXOG�EH�XVHG�
7R�DYRLG�FRQIXVLRQ�LQ�WKH�LQWHULP�SHULRG��WKH�WDEOH�EHORZ�
LQGLFDWHV�WKH�VXEFODXVHV�RI (1 ������ZKLFK�UHIHU�WR
(1 ��������������FROXPQ ���DQG�WKH�FRUUHVSRQGLQJ�VXEFODXVHV�
RI (1 ��������������FROXPQ ���DQG�SU(1 �������������
�FROXPQ ���

7DEOH���

)RUHZRUG�WR�DPHQGPHQW�$�

7KLV�DPHQGPHQW ��WR�WKH�(XURSHDQ�
6WDQGDUG (1 ������KDV�EHHQ�SUHSDUHG�E\�
&(1�7& ����:*����%DVLF�FRQFHSWV��XQGHU�WKH�
UHVSRQVLELOLW\�RI�WKH�7HFKQLFDO�&RPPLWWHH�
&(1�7& �����7KH�(1�VWDQGDUG�KDV�EHHQ�YRWHG�RQ�
LQ �������6DIHW\�RI�PDFKLQHU\��7KLV�DPHQGPHQW�LV�
LQWHQGHG�WR�UHSURGXFH FODXVHV ��WR ��RI $QQH[�,�RI�
WKH�0DFKLQHU\�'LUHFWLYH���������((&�PRGLILHG�
E\ �������((&�DQG ������((&�DQG�������((&��
127( 7KLV�FRPSLODWLRQ�RI�WKH�GLIIHUHQW�SDUWV�IURP�WKH�
'LUHFWLYHV�PHQWLRQHG�DERYH��LV�VLPSO\�JLYHQ�DV�LQIRUPDWLRQ�WR�
DVVLVW�WKH�XVHU�RI�WKLV�VWDQGDUG�

7KLV�DPHQGPHQW�KDV�EHHQ�SUHSDUHG�XQGHU�D�
PDQGDWH�JLYHQ�WR�&(1�E\�WKH�(XURSHDQ�
&RPPLVVLRQ�DQG�WKH�(XURSHDQ�)UHH�7UDGH�
$VVRFLDWLRQ��DQG�VXSSRUWV�HVVHQWLDO�UHTXLUHPHQWV�RI�
(&�'LUHFWLYH�V��

7KLV�DPHQGPHQW�VKDOO�EH�JLYHQ�WKH�VWDWXV�RI�D�
1DWLRQDO�$PHQGPHQW��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 �����
$FFRUGLQJ�WR�WKH�&(1�&(1(/(&�,QWHUQDO�
5HJXODWLRQV��WKH�IROORZLQJ�FRXQWULHV�DUH�ERXQG�WR�
LPSOHPHQW�WKLV�DPHQGPHQW��$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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&RQWHQWV

3DJH
)RUHZRUG �
� ,QWURGXFWLRQ �
� 6FRSH �
� 1RUPDWLYH�UHIHUHQFHV �
� 5LVN�UHGXFWLRQ�E\�GHVLJQ �
��� $YRLGLQJ�VKDUS�HGJHV�DQG�FRUQHUV��

SURWUXGLQJ�SDUWV��HWF� �
��� 0DNLQJ�PDFKLQHV�LQKHUHQWO\�VDIH�E\�

YLUWXH�RI �
��� 7DNLQJ�LQWR�DFFRXQW�GHVLJQ�FRGHV��

GDWD�DERXW�PDWHULDO�SURSHUWLHV��HWF� �
��� 8VLQJ�LQKHUHQWO\�VDIH�WHFKQRORJLHV��

SURFHVVHV��HQHUJ\�VXSSOLHV �
��� $SSO\LQJ�WKH�SULQFLSOH�RI�WKH�SRVLWLYH

PHFKDQLFDO�DFWLRQ�RI�D�FRPSRQHQW�RQ�
DQRWKHU�FRPSRQHQW �

��� 2EVHUYLQJ�HUJRQRPLF�SULQFLSOHV �
��� $SSO\LQJ�VDIHW\�SULQFLSOHV�ZKHQ�

GHVLJQLQJ�FRQWURO�V\VWHPV �
��� 3UHYHQWLQJ�KD]DUGV�IURP�SQHXPDWLF�

DQG�K\GUDXOLF�HTXLSPHQW ��
��� 3UHYHQWLQJ�HOHFWULFDO�KD]DUG ��
���� /LPLWLQJ�H[SRVXUH�WR�KD]DUGV�

WKURXJK�UHOLDELOLW\�RI�HTXLSPHQW ��
���� /LPLWLQJ�H[SRVXUH�WR�KD]DUGV�

WKURXJK�PHFKDQL]DWLRQ�DQG�
DXWRPDWLRQ�RI�ORDGLQJ�XQORDGLQJ�
RSHUDWLRQV ��

���� /LPLWLQJ�H[SRVXUH�WR�KD]DUGV�WKURXJK�
ORFDWLRQ�RI�WKH�PDMRULW\�RI�VHWWLQJ�DQG�
PDLQWHQDQFH�SRLQWV�RXWVLGH�WKH�
GDQJHU�]RQHV ��

� 6DIHJXDUGLQJ ��
��� 6HOHFWLRQ�RI�JXDUGV�DQG�VDIHW\�GHYLFHV ��
��� 5HTXLUHPHQWV�IRU�WKH�GHVLJQ�DQG�

FRQVWUXFWLRQ�RI�JXDUGV�DQG�VDIHW\�
GHYLFHV ��

� ,QIRUPDWLRQ�IRU�XVH ��
��� *HQHUDO�UHTXLUHPHQWV ��
��� /RFDWLRQ�DQG�QDWXUH�RI�LQIRUPDWLRQ�

IRU�XVH ��
��� 6LJQDOV�DQG�ZDUQLQJ�GHYLFHV ��
��� 0DUNLQJV��VLJQV��SLFWRJUDPV���

ZULWWHQ�ZDUQLQJV ��
��� $FFRPSDQ\LQJ�GRFXPHQWV ��
� $GGLWLRQDO�SUHFDXWLRQV ��

3DJH
��� 3UHFDXWLRQV�LQ�YLHZ�RI�HPHUJHQF\�

VLWXDWLRQV ��
��� (TXLSPHQW��V\VWHPV�DQG�DUUDQJHPHQWV�

FRQWULEXWLQJ�WR�VDIHW\ ��
$QQH[�$��LQIRUPDWLYH��$QQH[�,�RI�WKH�'LUHFWLYH�RQ�
WKH�DSSUR[LPDWLRQ�RI�WKH�ODZV�RI�WKH�
0HPEHU 6WDWHV UHODWLQJ�WR�PDFKLQHU\
��������((&�PRGLILHG�E\��������((&�DQG�
������((&�� (VVHQWLDO�KHDOWK�DQG�VDIHW\�
UHTXLUHPHQWV UHODWLQJ�WR�WKH�GHVLJQ�DQG�
FRQVWUXFWLRQ�RI�PDFKLQHU\�DQG�VDIHW\�
FRPSRQHQWV\ ��
$QQH[�%��LQIRUPDWLYH��%LEOLRJUDSK\ ��
$QQH[�&��LQIRUPDWLYH��0DLQ�WHUPLQRORJLFDO�
GLVFUHSDQFLHV�EHWZHHQ (1 ����DQG�
0DFKLQHU\ 'LUHFWLYH ��������((&� ��
$QQH[�'��LQIRUPDWLYH��7ULOLQJXDO�
DOSKDEHWLFDO LQGH[ ��
7DEOH�� �
7DEOH���¦�*XLGHOLQHV�WR�KHOS�PDNH�WKH�
FKRLFH RI VDIHJXDUGV�DJDLQVW�KD]DUGV�
JHQHUDWHG E\ PRYLQJ SDUWV ��
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��,QWURGXFWLRQ
7KLV�VWDQGDUG�KDV�EHHQ�SURGXFHG�WR�DVVLVW�
GHVLJQHUV��PDQXIDFWXUHUV�DQG�RWKHU�LQWHUHVWHG�
ERGLHV�WR�LQWHUSUHW�WKH�HVVHQWLDO�VDIHW\�
UHTXLUHPHQWV�LQ�RUGHU�WR�DFKLHYH�FRQIRUPLW\�ZLWK�
(XURSHDQ�/HJLVODWLRQ�RQ�PDFKLQHU\�VDIHW\�
,W�LV�WKH�ILUVW�LQ�D�SURJUDPPH�RI�VWDQGDUGV�SURGXFHG�
E\�&(1�&(1(/(&�XQGHU�PDQGDWHV�IURP�&(&�DQG�
()7$��7KLV�SURJUDPPH�KDV�EHHQ�GLYLGHG�LQWR�
VHYHUDO�FDWHJRULHV�WR�DYRLG�GXSOLFDWLRQ�DQG�WR�
GHYHORS�D�ORJLF�ZKLFK�ZLOO�HQDEOH�UDSLG�SURGXFWLRQ�
RI VWDQGDUGV�DQG�HDV\�FURVV�UHIHUHQFH�EHWZHHQ�
VWDQGDUGV�
7KH�KLHUDUFK\�RI�VWDQGDUGV�LV�DV�IROORZV�

D��7\SH�$�VWDQGDUGV��IXQGDPHQWDO�VDIHW\�
VWDQGDUGV��JLYLQJ�EDVLF�FRQFHSWV��SULQFLSOHV�IRU�
GHVLJQ��DQG�JHQHUDO�DVSHFWV�WKDW�FDQ�EH�DSSOLHG�WR�
DOO�PDFKLQHU\�
E��7\SH�%�VWDQGDUGV��JURXS�VDIHW\�VWDQGDUGV��
GHDOLQJ�ZLWK�RQH�VDIHW\�DVSHFW�RU�RQH�W\SH�RI�
VDIHW\�UHODWHG�GHYLFH�WKDW�FDQ�EH�XVHG�DFURVV�D�
ZLGH�UDQJH�RI�PDFKLQHU\�

¦�W\SH�%��VWDQGDUGV�RQ�SDUWLFXODU�VDIHW\�
DVSHFWV��H�J� VDIHW\�GLVWDQFHV��VXUIDFH�
WHPSHUDWXUH��QRLVH��
¦�W\SH�%��VWDQGDUGV�RQ�VDIHW\�UHODWHG�GHYLFHV�
�H�J� WZR�KDQG�FRQWUROV��LQWHUORFNLQJ�GHYLFHV��
SUHVVXUH�VHQVLWLYH�GHYLFHV��JXDUGV��

F��7\SH�&�VWDQGDUGV��PDFKLQH�VDIHW\�VWDQGDUGV��
JLYLQJ�GHWDLOHG�VDIHW\�UHTXLUHPHQWV�IRU�D�
SDUWLFXODU�PDFKLQH�RU�JURXS�RI�PDFKLQHV�

7KH�SULPDU\�SXUSRVH�RI (1 ����LV�WR�SURYLGH�
GHVLJQHUV��PDQXIDFWXUHUV��HWF� ZLWK�DQ�RYHUDOO�
IUDPHZRUN�DQG�JXLGDQFH�WR�HQDEOH�WKHP�WR�SURGXFH�
PDFKLQHV�WKDW�DUH�IRU�WKHLU�LQWHQGHG�XVH��,W�DOVR�
SURYLGHV�D�VWUDWHJ\�IRU�VWDQGDUG�PDNHUV�SURGXFLQJ�
W\SH�&�VWDQGDUGV��LQ�FRQMXQFWLRQ�ZLWK (19 �� ����
§7HUPLQRORJ\¨�DQG (1 ����§5XOHV�IRU�WKH�GUDIWLQJ�
DQG�SUHVHQWDWLRQ�RI�VDIHW\�VWDQGDUGV¨��,Q�DGGLWLRQ��
WKLV�VWUDWHJ\�LV�DOVR�D�XVHIXO�JXLGH�IRU�GHVLJQHUV�DQG�
PDQXIDFWXUHUV�RI�PDFKLQHV�ZKHQ�QR�&�VWDQGDUG�
H[LVWV��LW�FDQ�DOVR�DVVLVW�GHVLJQHUV�WR�XVH�WKH�W\SH�%�
VWDQGDUGV�WR�EHVW�DGYDQWDJH�DQG�WR�SUHSDUH�WKH�
FRQVWUXFWLRQ�ILOH�
7KH�SURJUDPPH�RI�VWDQGDUGV�LV�FRQWLQXRXVO\�
HYROYLQJ�DQG�VRPH�FODXVHV�RI (1 ����DUH�QRZ�WKH�
VXEMHFW�RI�W\SH�$�RU�%�VWDQGDUGV�EHLQJ�SUHSDUHG��
:KHUH�VXFK�D�W\SH�$�RU�%�VWDQGDUG�H[LVWV��D�
UHIHUHQFH�WR�WKLV�VWDQGDUG�ZLOO�EH�DGGHG�WR�WKH�
UHOHYDQW�FODXVH�KHDGLQJ�RI (1 �����,W�LV�LQWHQGHG�
WKDW��ZKHUH�DQRWKHU�W\SH�$�RU�D�W\SH�%�VWDQGDUG�
FRYHULQJ�D�VSHFLILF�FODXVH�RI (1 ����H[LVWV��LW�WDNHV�
SUHFHGHQFH�RYHU (1 ����

127( ,Q�SDUWLFXODU��DQ\�GHILQLWLRQ�RI�WHUP�V��JLYHQ�LQ�RWKHU�
W\SH�$�RU�LQ�W\SH�%��DQG�%��VWDQGDUGV�KDV�SUHFHGHQFH�RYHU�WKH�
FRUUHVSRQGLQJ�GHILQLWLRQ�JLYHQ�LQ (1 ����

(1 ����FRQVLVWV�RI�WZR�SDUWV�
¦�3DUW ���§6DIHW\�RI�PDFKLQHU\�¦�%DVLF�FRQFHSWV��
JHQHUDO�SULQFLSOHV�IRU�GHVLJQ�¦�%DVLF�
WHUPLQRORJ\��PHWKRGRORJ\¨�H[SUHVVLQJ�WKH�EDVLF�
RYHUDOO�PHWKRGRORJ\�WR�EH�IROORZHG�ZKHQ�
SURGXFLQJ�VDIHW\�VWDQGDUGV�IRU�PDFKLQHU\��
WRJHWKHU�ZLWK�WKH�EDVLF�WHUPLQRORJ\�UHODWHG�WR�WKH�
SKLORVRSK\�XQGHUO\LQJ�WKLV�ZRUN�
¦�3DUW ���§6DIHW\�RI�PDFKLQHU\�¦�%DVLF�FRQFHSWV��
JHQHUDO�SULQFLSOHV�IRU�GHVLJQ�¦�7HFKQLFDO�
SULQFLSOHV�DQG�VSHFLILFDWLRQV¨�JLYLQJ�DGYLFH�RQ�
KRZ�WKLV�SKLORVRSK\�FDQ�EH�DSSOLHG�XVLQJ�
DYDLODEOH�WHFKQLTXHV�

7KH�RYHUDOO�SXUSRVH�RI (1 ����LV�WR�SURYLGH�
PDQXIDFWXUHUV��GHVLJQHUV��HWF� ZLWK�WKH�VWUDWHJ\�RU�
IUDPHZRUN�QHFHVVDU\�WR�DFKLHYH�FRQIRUPLW\�ZLWK�WKH�
(XURSHDQ�/HJLVODWLRQ�LQ�WKH�PRVW�SUDJPDWLF�ZD\��
$Q�HVVHQWLDO�HOHPHQW�LQ�WKLV�SURFHVV�LV�DQ�
XQGHUVWDQGLQJ�RI�WKH�XQGHUO\LQJ�OHJDO�IUDPHZRUN��
ZKLFK�LV�H[SUHVVHG�LQ�WKH�HVVHQWLDO�VDIHW\�
UHTXLUHPHQWV�RI�WKH�0DFKLQHU\�'LUHFWLYH�DQG�WKH�
HTXLYDOHQW�()7$�DJUHHPHQWV�
7KHUHIRUH��LW�KDV�EHHQ�GHFLGHG�WR�UHSULQW $QQH[�,�RI�
WKH�'LUHFWLYH �������((&�DV�DQ�DQQH[�WR (1�������
,W�LV�LQWHQGHG�WR�UHYLVH (1 ����DW�DQ�HDUO\�GDWH�WR�
WDNH�DFFRXQW�RI�VXEVHTXHQW�VWDQGDUGV�DQG�
OHJLVODWLRQ�

��6FRSH
7KLV�(XURSHDQ�VWDQGDUG�GHILQHV�WHFKQLFDO�SULQFLSOHV�
DQG�VSHFLILFDWLRQV�WR�KHOS�GHVLJQHUV�DQG�
PDQXIDFWXUHUV�LQ�DFKLHYLQJ�VDIHW\�LQ�WKH�GHVLJQ�RI�
PDFKLQHU\��VHH ����LQ (1 �������IRU�SURIHVVLRQDO�
DQG�QRQ�SURIHVVLRQDO�SXUSRVHV��,W�PD\�DOVR�EH�XVHG�
IRU�RWKHU�WHFKQLFDO�SURGXFWV�KDYLQJ�VLPLODU�KD]DUGV�
3DUWV ��DQG ��VKRXOG�EH�XVHG�WRJHWKHU�ZKHQ�
FRQVLGHULQJ�WKH�VROXWLRQ�WR�D�VSHFLILF�SUREOHP��7KH\�
FDQ�EH�XVHG�LQGHSHQGHQWO\�RI�RWKHU�GRFXPHQWV��RU�DV�
D�EDVLV�IRU�WKH�SUHSDUDWLRQ�RI�RWKHU�W\SH�$�VWDQGDUGV�
RU�W\SH�%�DQG�&�VWDQGDUGV�
(1 ������LQ�FRQMXQFWLRQ�ZLWK�SDUW ��ZRXOG�DOVR�
DVVLVW�LQ�D�SUHOLPLQDU\�DVVHVVPHQW�RI�PDFKLQHV�ZLWK�
UHJDUG�WR�WKHLU�VDIHW\��ZKHUH�WKHUH�LV�QR�UHOHYDQW�
W\SH�&�VWDQGDUG�DYDLODEOH�
,W�LV�UHFRPPHQGHG�WKDW�WKLV�VWDQGDUG�LV�
LQFRUSRUDWHG�LQ�WUDLQLQJ�FRXUVHV�RU�LQ�PDQXDOV�WR�
FRQYH\�WHFKQLFDO�SULQFLSOHV�DQG�VSHFLILFDWLRQV�WR�
GHVLJQHUV��HWF�
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��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 �������6DIHW\�RI�PDFKLQHU\�¦�%DVLF�FRQFHSWV��
JHQHUDO�SULQFLSOHV�IRU�GHVLJQ�¦�3DUW ���%DVLF�
WHUPLQRORJ\��PHWKRGRORJ\��
(1 �����6DIHW\�RI�PDFKLQHU\�¦�6DIHW\�GLVWDQFHV�WR�
SUHYHQW�GDQJHU�]RQHV�EHLQJ�UHDFKHG�E\�WKH�XSSHU�
OLPEV��
(1 �����6DIHW\�RI�PDFKLQHU\�¦�0LQLPXP�GLVWDQFHV�
WR�DYRLG�FUXVKLQJ�RI�SDUWV�RI�WKH�KXPDQ�ERG\����
(1 �����6DIHW\�RI�PDFKLQHU\�¦�(PHUJHQF\�VWRS�
HTXLSPHQW�¦�)XQFWLRQDO�DVSHFWV����
(1 �� �����6DIHW\�RI�PDFKLQHU\�¦�*XDUGV��IL[HG��
PRYDEOH�����
(1 �� �����6DIHW\�RI�PDFKLQHU\�¦�7ZR�KDQG�FRQWURO�
GHYLFH����
(1 �� �����6DIHW\�RI�PDFKLQHU\�¦�3UHVVXUH�VHQVLWLYH�
VDIHW\�GHYLFHV�¦�0DWV�DQG�IORRUV����
(1 �� �����6DIHW\�RI�PDFKLQHU\�¦�,QWHUORFNLQJ�GHYLFHV�
ZLWK�DQG�ZLWKRXW�JXDUG�ORFNLQJ�¦�*HQHUDO�
SULQFLSOHV�DQG�VSHFLILFDWLRQV�IRU�GHVLJQ����
(1 �� �����6DIHW\�RI�PDFKLQHU\�¦�3ULQFLSOHV�IRU�WKH�
GHVLJQ�RI�VDIHW\�UHODWHG�FRQWURO�V\VWHPV����
(1 �� �����6DIHW\�RI�PDFKLQHU\�¦�6DIHW\�UHTXLUHPHQWV�
IRU�IOXLG�SRZHU�V\VWHPV�DQG�FRPSRQHQWV�¦�
+\GUDXOLFV����
(1 �� �����6DIHW\�RI�PDFKLQHU\�¦�6DIHW\�UHTXLUHPHQWV�
IRU�IOXLG�SRZHU�V\VWHPV�DQG�FRPSRQHQWV�¦�
3QHXPDWLFV����

(1 �� �����6DIHW\�RI�PDFKLQHU\�¦�(OHFWURVHQVLWLYH�
SURWHFWLYH�GHYLFHV�¦�3DUW ���*HQHUDO�
UHTXLUHPHQWV�����
(1 �� �����6DIHW\�RI�PDFKLQHU\�¦�(UJRQRPLF�GHVLJQ�
SULQFLSOHV�¦�3DUW ���7HUPLQRORJ\�DQG�JHQHUDO�
SULQFLSOHV�¦�3DUW ���,QWHUDFWLRQ�EHWZHHQ�PDFKLQHU\�
GHVLJQ�DQG�ZRUN�WDVNV�����
(1 �� �����6DIHW\�RI�PDFKLQHU\�¦�(UJRQRPLF�
UHTXLUHPHQWV�DQG�GDWD�IRU�WKH�GHVLJQ�RI�GLVSOD\V�DQG�
FRQWURO�DFWXDWRUV�¦�3DUW ���+XPDQ�LQWHUDFWLRQ�ZLWK�
GLVSOD\V�DQG�FRQWURO�DFWXDWRUV�¦�3DUW����'LVSOD\V�¦�
3DUW����&RQWURO�DFWXDWRUV�����
(1 �����������$�������$��������(OHFWULFDO�
DSSDUDWXV�IRU�SRWHQWLDOO\�H[SORVLYH�DWPRVSKHUHV�¦�
,QWULQVLF�VDIHW\�§L¨��
(1 ��������������(OHFWULFDO�HTXLSPHQW�RI�LQGXVWULDO�
PDFKLQHV�¦�3DUW ���*HQHUDO�UHTXLUHPHQWV�����
,62 ����������0DFKLQH�WRROV�¦�'LUHFWLRQ�RI�
RSHUDWLRQ�RI�FRQWUROV��

��5LVN�UHGXFWLRQ�E\�GHVLJQ
5LVN�UHGXFWLRQ�E\�GHVLJQ�FRQVLVWV�LQ�IROORZLQJ�
DFWLRQV��XVHG�VHSDUDWHO\�RU�FRPELQHG�

¦�DYRLGLQJ�RU�UHGXFLQJ�DV�PDQ\�RI�WKH�KD]DUGV�DV�
SRVVLEOH�E\�VXLWDEOH�FKRLFH�RI�GHVLJQ�IHDWXUHV�
�VHH ����WR ������DQG
¦�OLPLWLQJ�SHUVRQV�H[SRVXUH�WR�KD]DUGV�E\�
UHGXFLQJ�WKH�QHHG�IRU�RSHUDWRU�LQWHUYHQWLRQ�LQ�
GDQJHU�]RQHV��VHH �����WR ������

����$YRLGLQJ�VKDUS�HGJHV�DQG�FRUQHUV��
SURWUXGLQJ�SDUWV��HWF�

,Q�VR�IDU�DV�WKHLU�SXUSRVH�DOORZV��DFFHVVLEOH�SDUWV�RI�
WKH�PDFKLQHU\�VKDOO�KDYH�QR�VKDUS�HGJHV��QR�VKDUS�
DQJOHV��QR�URXJK�VXUIDFHV��QR�SURWUXGLQJ�SDUWV�OLNHO\�
WR�FDXVH�LQMXU\��DQG�QR�RSHQLQJV�ZKLFK�PD\�§WUDS¨�
SDUWV�RI�WKH�ERG\�RU�FORWKLQJ��,Q�SDUWLFXODU��VKHHW�
PHWDO�HGJHV�VKDOO�EH�GHEXUUHG��IODQJHG�RU�WULPPHG��
RSHQ�HQGV�RI�WXEHV�ZKLFK�PD\�FDXVH�D�§WUDS¨�VKDOO�EH�
FDSSHG��HWF�

���'UDIW�VWDQGDUG�VXEPLWWHG�WR�&(1�&(1(/(&�LQTXLU\�LQ �����
���'UDIW�VWDQGDUG�VXEPLWWHG�WR�&(1�&(1(/(&�LQTXLU\�LQ �����
���'UDIW�VWDQGDUG�SUHSDUHG�E\�&(1�7& ����:* ���
���'UDIW�VWDQGDUG�SUHSDUHG�E\�&(1�7& ����&/&�7&��;�-:*��
���'UDIW�VWDQGDUG�SUHSDUHG�E\�&(1�7& ����&/&�7&��;�-:*��
���'UDIW�VWDQGDUG�SUHSDUHG�E\�&(1�7& ����:* ���
���'UDIW�VWDQGDUG�SUHSDUHG�E\�&(1�7& ����&/&�7&��;�-:*��
���'UDIW�VWDQGDUG�SUHSDUHG�E\�&(1�7& ����:* ���
���'UDIW�VWDQGDUG�SUHSDUHG�E\�&(1�7& ����:* ���
����'UDIW�VWDQGDUG�SUHSDUHG�E\�&/&�7& ��;�:* ��
����'UDIW�VWDQGDUG�SUHSDUHG�E\�&(1�7& ����:* ��
����'UDIW�VWDQGDUG�SUHSDUHG�E\�&(1�7& ����:* ��
����6HH�IRUHZRUG�
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����0DNLQJ�PDFKLQHV�LQKHUHQWO\�VDIH�E\�YLUWXH�
RI�

¦�WKH�VKDSH�DQG�WKH�UHODWLYH�ORFDWLRQ�RI�WKHLU�
PHFKDQLFDO�FRPSRQHQW�SDUWV��IRU�LQVWDQFH��
FUXVKLQJ�DQG�VKHDULQJ�KD]DUGV�DUH�DYRLGHG�E\�
LQFUHDVLQJ�WKH�PLQLPXP�VSDFH�EHWZHHQ�WKH�
PRYLQJ�SDUWV��VXFK�WKDW�WKH�SDUW�RI�WKH�ERG\�
XQGHU�FRQVLGHUDWLRQ�FDQ�HQWHU�WKH�JDS�VDIHO\��RU�
E\�UHGXFLQJ�WKH�JDS�VR�WKDW�QR�SDUW�RI�WKH�ERG\�
FDQ�HQWHU�LW��VHH (1 ����§0LQLPXP�GLVWDQFHV�WR�
DYRLG�FUXVKLQJ�RI�SDUWV�RI�WKH�KXPDQ�ERG\¨�
DQG (1 ����§6DIHW\�GLVWDQFHV�WR�SUHYHQW�GDQJHU�
]RQHV�EHLQJ�UHDFKHG�E\�XSSHU�OLPEV¨��
¦�WKH�OLPLWDWLRQ�RI�WKH�DFWXDWLQJ�IRUFH�WR�D�
VXIILFLHQWO\�ORZ�YDOXH��VR�WKDW�WKH�HOHPHQW�GRHV�
QRW�JHQHUDWH�D�PHFKDQLFDO�KD]DUG����
¦�WKH�OLPLWDWLRQ�RI�WKH�PDVV�DQG�RU�YHORFLW\�RI�WKH�
PRYDEOH�HOHPHQWV��DQG�KHQFH�RI�WKHLU�NLQHWLF�
HQHUJ\����
¦�WKH�OLPLWDWLRQ�E\�GHVLJQ�RI�QRLVH�DQG�YLEUDWLRQ�
¦�HWF�

����7DNLQJ�LQWR�DFFRXQW�GHVLJQ�FRGHV��GDWD�
DERXW�PDWHULDO�SURSHUWLHV�DQG��LQ�D�PRUH�
JHQHUDO�ZD\��DOO�SURIHVVLRQDO�UXOHV�UHJDUGLQJ�
PDFKLQH�GHVLJQ�DQG�FRQVWUXFWLRQ�
�H�J� FDOFXODWLRQ�UXOHV��HWF��

D��0HFKDQLFDO�VWUHVVHV�
)RU�H[DPSOH�

¦�VWUHVV�OLPLWDWLRQ�E\�LPSOHPHQWDWLRQ�RI�
FRUUHFW�FDOFXODWLRQ��FRQVWUXFWLRQ�DQG�IDVWHQLQJ�
PHWKRGV�DV�UHJDUGV��IRU�H[DPSOH��EROWHG�
DVVHPEOLHV��ZHOGHG�DVVHPEOLHV��HWF��
¦�VWUHVV�OLPLWDWLRQ�E\�RYHUORDG�SUHYHQWLRQ��
�§IXVLEOH¨�SOXJV��SUHVVXUH�OLPLWLQJ�YDOYHV��
EUHDNDJH�SRLQWV��WRUTXH�OLPLWLQJ�GHYLFHV��HWF���
¦�DYRLGLQJ�IDWLJXH�LQ�HOHPHQWV�XQGHU�YDULDEOH�
VWUHVVHV��QRWDEO\�F\FOLF�VWUHVVHV��
¦�VWDWLF�DQG�G\QDPLF�EDODQFLQJ�RI�URWDWLQJ�
HOHPHQWV�

E��0DWHULDOV�
)RU�H[DPSOH��FRQVLGHUDWLRQ�RI�

¦�PDWHULDO�SURSHUWLHV�
¦�FRUURVLRQ��DJHLQJ��DEUDVLRQ�DQG�ZHDU�
¦�PDWHULDO�KRPRJHQHLW\�
¦�WR[LFLW\�RI�PDWHULDOV�

����8VLQJ�LQKHUHQWO\�VDIH�WHFKQRORJLHV��
SURFHVVHV��SRZHU�VXSSOLHV

)RU�H[DPSOH�
¦�RQ�PDFKLQHV�LQWHQGHG�IRU�XVH�LQ�H[SORVLYH�
DWPRVSKHUHV�

��IXOO\�SQHXPDWLF�RU�K\GUDXOLF�FRQWURO�V\VWHP�
DQG�DFWXDWRUV��RU
��§LQWULQVLFDOO\�VDIH¨�HOHFWULFDO�HTXLSPHQW�
�VHH (1 �������

¦�HOHFWULFDO�VXSSO\�XQGHU�§IXQFWLRQDO�H[WUD�ORZ�
YROWDJH¨��VHH ��������RI (1 ������������
¦�XVH�RI�ILUH�UHVLVWDQW�DQG�QRQ�WR[LF�IOXLGV�LQ�
K\GUDXOLF�HTXLSPHQW�RI�PDFKLQHV�

����$SSO\LQJ�WKH�SULQFLSOH�RI�WKH�SRVLWLYH�
PHFKDQLFDO�DFWLRQ�RI�D�FRPSRQHQW�RQ�DQRWKHU�
FRPSRQHQW

,I�D�PRYLQJ�PHFKDQLFDO�FRPSRQHQW�LQHYLWDEO\�PRYHV�
DQRWKHU�FRPSRQHQW�DORQJ�ZLWK�LW��HLWKHU�E\�GLUHFW�
FRQWDFW�RU�YLD�ULJLG�HOHPHQWV��WKHVH�FRPSRQHQWV�DUH�
VDLG�WR�EH�FRQQHFWHG�LQ�WKH�SRVLWLYH�PRGH��RU�
SRVLWLYHO\���7KH�VDPH�DSSOLHV�WR�D�FRPSRQHQW�ZKLFK�
SUHYHQWV�DQ\�PRYHPHQW�RI�DQRWKHU�FRPSRQHQW�
SXUHO\�E\�YLUWXH�RI�LWV�SUHVHQFH�
2Q�WKH�FRQWUDU\��ZKHUH�D�PHFKDQLFDO�FRPSRQHQW�
PRYHV�DQG�WKXV�DOORZV�DQRWKHU�RQH�WR�PRYH�IUHHO\�
�E\�JUDYLW\��E\�VSULQJ�IRUFH��HWF��� WKHUH�LV�QR�SRVLWLYH�
PHFKDQLFDO�DFWLRQ�RI�WKH�ILUVW�RQH�RQ�WKH�RWKHU�RQH�

����2EVHUYLQJ�HUJRQRPLF�SULQFLSOHV

�6HH�DOVR�GUDIW�VWDQGDUGV�SUHSDUHG�E\ &(1�7& ����
§(UJRQRPLFV¨�DQG��DPRQJ�RWKHUV��
(1�� ����§(UJRQRPLF�GHVLJQ�SULQFLSOHV¨�DQG�
(1�� ��� §(UJRQRPLF�UHTXLUHPHQWV�DQG�GDWD�IRU�WKH�
GHVLJQ�RI�GLVSOD\V�DQG�FRQWURO�DFWXDWRUV¨��
7KH�REVHUYDQFH�RI�HUJRQRPLF�SULQFLSOHV�LQ�GHVLJQLQJ�
PDFKLQHU\�FRQWULEXWHV�WR�LQFUHDVLQJ�VDIHW\�E\�
UHGXFLQJ�VWUHVV�DQG�SK\VLFDO�HIIRUW�RI�RSHUDWRU��DQG�
WKXV�LPSURYLQJ�WKH�SHUIRUPDQFH�DQG�UHOLDELOLW\�RI�
WKH�RSHUDWLRQ��WKHUHE\�UHGXFLQJ�WKH�SUREDELOLW\�RI�
HUURUV�DW�DOO�VWDJHV�RI�PDFKLQH�XVH�
1RWH�VKDOO�EH�WDNHQ�RI�WKHVH�SULQFLSOHV�ZKHQ�
DOORFDWLQJ�IXQFWLRQV�WR�RSHUDWRU�DQG�PDFKLQH�
�GHJUHH�RI�DXWRPDWLRQ��LQ�WKH�EDVLF�GHVLJQ�
$FFRXQW�VKDOO�EH�WDNHQ�RI�ERG\�VL]HV�OLNHO\�WR�EH�
IRXQG�LQ�(XURSHDQ�FRXQWULHV��VWUHQJWKV�DQG�
SRVWXUHV��PRYHPHQW�DPSOLWXGHV��IUHTXHQF\�RI�F\FOLF�
DFWLRQV��WR�DYRLG�KLQGUDQFH��VWUDLQ��SK\VLFDO�RU�
SV\FKLF�GDPDJH�

����:KHQ�VXFK�D�OLPLWDWLRQ�GRHV�QRW�KLQGHU�WKH�LQWHQGHG�IXQFWLRQ�
����:KHQ�VXFK�D�OLPLWDWLRQ�GRHV�QRW�KLQGHU�WKH�LQWHQGHG�IXQFWLRQ�
����6HH�IRUHZRUG�
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$OO�HOHPHQWV�RI�WKH�§RSHUDWRU�PDFKLQH¨�LQWHUIDFH�
VXFK�DV�FRQWUROV��VLJQDOOLQJ�RU�GDWD�GLVSOD\�
HOHPHQWV��VKDOO�EH�GHVLJQHG�LQ�VXFK�D�ZD\�WKDW�FOHDU�
DQG�XQDPELJXRXV�LQWHUDFWLRQ�EHWZHHQ�WKH�RSHUDWRU�
DQG�WKH�PDFKLQH�LV�SRVVLEOH�
'HVLJQHUVª�DWWHQWLRQ�LV�HVSHFLDOO\�GUDZQ�WR�IROORZLQJ�
HUJRQRPLF�DVSHFWV�RI�PDFKLQH�GHVLJQ�
������$YRLGLQJ�VWUHVVIXO�SRVWXUHV�DQG�PRYHPHQWV�
GXULQJ�XVH�RI�WKH�PDFKLQH��PDLQWHQDQFH��HWF� �IRU�
LQVWDQFH�E\�SURYLGLQJ�IDFLOLWLHV�WR�DGMXVW�WKH�
PDFKLQH�WR�VXLW�WKH�YDULRXV�RSHUDWRUV��HWF���
������$GDSWLQJ�PDFKLQHV��DQG�PRUH�HVSHFLDOO\�
KDQG�KHOG�PDFKLQHV��WR�KXPDQ�HIIRUW�DQG�
GLVSODFHPHQW�FKDUDFWHULVWLFV�DQG�WR�KDQG��DUP��
OHJ� ��� DQDWRP\�
������$YRLGLQJ�DV�IDU�DV�SRVVLEOH�QRLVH��YLEUDWLRQ��
WKHUPDO�HIIHFWV��H[WUHPH�WHPSHUDWXUHV���HWF�
������$YRLGLQJ�OLQNLQJ�WKH�RSHUDWRUªV�ZRUNLQJ�
UK\WKP�WR�DQ�DXWRPDWLF�VXFFHVVLRQ�RI�F\FOHV�
������3URYLGLQJ�ORFDO�OLJKWLQJ�RQ�WKH�PDFKLQH�IRU�WKH�
LOOXPLQDWLRQ�RI�WKH�ZRUNLQJ�DUHD�DQG�RI�DGMXVWLQJ��
VHWWLQJ�XS��DQG�PDLQWHQDQFH�]RQHV�ZKHQ�WKH�GHVLJQ�
IHDWXUHV�RI�WKH�PDFKLQH�DQG�RU�LWV�JXDUGV�UHQGHU�
LQDGHTXDWH�WKH�DPELHQW�OLJKWLQJ�RI�QRUPDO�
LQWHQVLW\��IOLFNHU��GD]]OLQJ��VKDGRZV�DQG�
VWURERVFRSLF�HIIHFWV�VKDOO�EH�DYRLGHG�LI�WKH\�PD\�
FDXVH�D�ULVN��LI�WKH�SRVLWLRQ�RI�WKH�OLJKWLQJ�VRXUFH�KDV�
WR�EH�DGMXVWHG��LWV�ORFDWLRQ�VKDOO�EH�VXFK�WKDW�LW�GRHV�
QRW�FDXVH�DQ\�KD]DUG�WR�SHUVRQV�PDNLQJ�WKH�
DGMXVWPHQW�
������'HVLJQLQJ��ORFDWLQJ�DQG�LGHQWLI\LQJ�PDQXDO�
FRQWUROV��DFWXDWRUV��VR�WKDW�

¦�WKH\�DUH�FOHDUO\�YLVLEOH�DQG�LGHQWLILDEOH�DQG�
DSSURSULDWHO\�PDUNHG�ZKHUH�QHFHVVDU\��VHH �����
¦�WKH\�FDQ�EH�VDIHO\�RSHUDWHG�ZLWKRXW�KHVLWDWLRQ�
RU�ORVV�RI�WLPH�DQG�ZLWKRXW�DPELJXLW\���H�J� D�
VWDQGDUG�OD\RXW�RI�FRQWUROV�UHGXFHV�WKH�SRVVLELOLW\�
RI�HUURU�ZKHQ�DQ�RSHUDWRU�FKDQJHV�IURP�D�
PDFKLQH�RU�DQRWKHU�RQH�RI�VLPLODU�W\SH�KDYLQJ�WKH�
VDPH�SDWWHUQ�RI�RSHUDWLRQ��
¦�WKHLU�ORFDWLRQ��IRU�SXVK�EXWWRQV��DQG�WKHLU�
PRYHPHQW��IRU�OHYHUV�DQG�KDQGZKHHOV��DUH�
FRQVLVWHQW�ZLWK�WKHLU�HIIHFW��VHH ,62 �����
¦�WKHLU�RSHUDWLRQ�FDQQRW�FDXVH�DGGLWLRQDO�ULVN�

:KHQ�D�FRQWURO�LV�GHVLJQHG�DQG�FRQVWUXFWHG�WR�
SHUIRUP�VHYHUDO�GLIIHUHQW�DFWLRQV��QDPHO\�ZKHUH�
WKHUH�LV�QR�RQH�WR�RQH�FRUUHVSRQGHQFH�
�H�J� NH\ERDUGV��HWF��� WKH�DFWLRQ�WR�EH�SHUIRUPHG�
VKDOO�EH�FOHDUO\�GLVSOD\HG�DQG�VXEMHFW�WR�
FRQILUPDWLRQ�ZKHUH�QHFHVVDU\�

&RQWUROV�VKDOO�EH�VR�DUUDQJHG�WKDW�WKHLU�OD\RXW��
WUDYHO�DQG�UHVLVWDQFH�WR�RSHUDWLRQ�DUH�FRPSDWLEOH�
ZLWK�WKH�DFWLRQ�WR�EH�SHUIRUPHG��WDNLQJ�DFFRXQW�RI�
HUJRQRPLF�SULQFLSOHV��&RQVWUDLQWV�GXH�WR�WKH�
QHFHVVDU\�RU�IRUHVHHDEOH�XVH�RI�SHUVRQDO�SURWHFWLRQ�
HTXLSPHQW��VXFK�DV�IRRWZHDU��JORYHV��HWF�� VKDOO�EH�
WDNHQ�LQWR�DFFRXQW�
������'HVLJQLQJ�DQG�ORFDWLQJ�LQGLFDWRUV��GLDOV�DQG�
YLVXDO�GLVSOD\�XQLWV�VR�WKDW�

¦�WKH\�ILW�ZLWKLQ�WKH�SDUDPHWHUV�DQG�
FKDUDFWHULVWLFV�RI�KXPDQ�SHUFHSWLRQ�
¦�LQIRUPDWLRQ�GLVSOD\HG�FDQ�EH�GHWHFWHG��
LGHQWLILHG�DQG�LQWHUSUHWHG�FRQYHQLHQWO\��L�H� ORQJ�
ODVWLQJ��GLVWLQFW��XQDPELJXRXV�DQG�
XQGHUVWDQGDEOH�ZLWK�UHVSHFW�WR�WKH�RSHUDWRUV�
UHTXLUHPHQWV�DQG�WKH�LQWHQGHG�XVH�
¦�WKH�RSHUDWRU�LV�DEOH�WR�SHUFHLYH�WKHP�IURP�WKH�
FRQWURO�SRVLWLRQ�
¦�IURP�WKH�PDLQ�FRQWURO�SRVLWLRQ��WKH�RSHUDWRU�LV�
DEOH�WR�HQVXUH�WKDW�WKHUH�DUH�QR�H[SRVHG�SHUVRQV�
LQ�WKH�GDQJHU�]RQHV��LI�WKLV�LV�LPSRVVLEOH��WKH�
FRQWURO�V\VWHP�VKDOO�EH�GHVLJQHG�DQG�FRQVWUXFWHG�
VR�WKDW�DQ�DFRXVWLF�DQG�RU�YLVXDO�ZDUQLQJ�VLJQDO�
LV�JLYHQ�ZKHQHYHU�WKH�PDFKLQHU\�LV�DERXW�WR�VWDUW�
DQG�VR�WKDW�WKH�H[SRVHG�SHUVRQ�KDV�WKH�WLPH�DQG�
WKH�PHDQV�WR�WDNH�DFWLRQ�WR�SUHYHQW�WKH�
PDFKLQHU\�VWDUWLQJ�XS�

����$SSO\LQJ�VDIHW\�SULQFLSOHV�ZKHQ�GHVLJQLQJ�
FRQWURO�V\VWHPV��VHH DOVR (1 �� ����§3ULQFLSOHV�IRU�
WKH�GHVLJQ�RI�VDIHW\�UHODWHG�FRQWURO�V\VWHPV¨�

,QVXIILFLHQW�DWWHQWLRQ�WR�WKH�GHVLJQ�RI�PDFKLQH�
FRQWURO�V\VWHPV�FDQ�OHDG�WR�XQIRUHVHHQ�DQG�
SRWHQWLDOO\�KD]DUGRXV�PDFKLQH�EHKDYLRXU�
7\SLFDO�FDXVHV�RI�KD]DUGRXV�PDFKLQH�EHKDYLRXU�DUH�

¦�DQ�XQVXLWDEOH�GHVLJQ�RU�D�GHWHULRUDWLRQ�
�DFFLGHQWDO�RU�GHOLEHUDWH��RI�WKH�FRQWURO�V\VWHP�
ORJLF�
¦�D�WHPSRUDU\�RU�SHUPDQHQW�GHIHFW�RU�IDLOXUH�RI�
RQH�RU�VHYHUDO�FRPSRQHQWV�RI�WKH�FRQWURO�V\VWHP�
¦�D�YDULDWLRQ�RU�D�IDLOXUH�LQ�WKH�SRZHU�VXSSO\�RI�
WKH�FRQWURO�V\VWHP�
¦�D�ZURQJ�GHVLJQ�RU�ORFDWLRQ�RI�FRQWUROV�

7\SLFDO�H[DPSOHV�RI�KD]DUGRXV�PDFKLQH�EHKDYLRXU�
DUH�

¦�XQLQWHQGHG�XQH[SHFWHG�VWDUW�XS�
¦�XQFRQWUROOHG�VSHHG�FKDQJH�
¦�IDLOXUH�WR�VWRS�PRYLQJ�SDUWV�
¦�GURSSLQJ�RU�HMHFWLRQ�RI�D�PRELOH�SDUW�RI�WKH�
PDFKLQH�RU�RI�D�ZRUNSLHFH�FODPSHG�E\�WKH�
PDFKLQH�
¦�LQKLELWLRQ�RI�VDIHW\�GHYLFHV�
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&RQWURO�V\VWHPV�VKDOO�EH�SURYLGHG�ZLWK�WKH�PHDQV�WR�
HQDEOH�RSHUDWRU�LQWHUYHQWLRQV�WR�EH�FDUULHG�RXW�
VDIHO\�DQG�HDVLO\��WKLV�UHTXLUHV�

¦�V\VWHPDWLF�DQDO\VLV�RI�VWDUW�DQG�VWRS�
FRQGLWLRQV�
¦�SURYLVLRQ�IRU�VSHFLILF�RSHUDWLQJ�PRGHV�
�H�J� VWDUW�XS�DIWHU�QRUPDO�VWRS��UHVWDUW�DIWHU�F\FOH�
LQWHUUXSWLRQ�RU�DIWHU�HPHUJHQF\�VWRS��UHPRYDO�RI�
WKH�ZRUNSLHFHV�FRQWDLQHG�LQ�WKH�PDFKLQH��
RSHUDWLRQ�RI�D�SDUW�RI�WKH�PDFKLQH�LQ�FDVH�RI�D�
IDLOXUH�RI�D�PDFKLQH�HOHPHQW��HWF���
¦�FOHDU�GLVSOD\�RI�WKH�IDXOWV�ZKHQ�XVLQJ�DQ�
HOHFWURQLF�FRQWURO�V\VWHP�DQG�D�YLVXDO�GLVSOD\�
XQLW�
¦�WDNLQJ�LQWR�DFFRXQW�WKH�SDUWLFXODU�
UHTXLUHPHQWV�RI�FRPSOH[�PDFKLQHU\�

,Q�RUGHU�WR�SUHYHQW�KD]DUGRXV�PDFKLQH�EHKDYLRXU�
DQG�WR�DFKLHYH�VDIHW\�IXQFWLRQV��WKH�GHVLJQ�RI�FRQWURO�
V\VWHPV�VKDOO�FRPSO\�ZLWK�IROORZLQJ�SULQFLSOHV�
DQG�RU�PHWKRGV��DSSOLHG�VLQJO\�RU�FRPELQHG�DV�
DSSURSULDWH�WR�WKH�FLUFXPVWDQFHV�
������7KH�SULPDU\�DFWLRQ�IRU�VWDUWLQJ�RU�DFFHOHUDWLQJ�
WKH�PRYHPHQW�RI�D�PHFKDQLVP�VKRXOG�EH�SHUIRUPHG�
E\�DSSOLFDWLRQ�RU�LQFUHDVH�RI�YROWDJH�RU�IOXLG�
SUHVVXUH��RU��LI�ELQDU\�ORJLF�HOHPHQWV�DUH�FRQVLGHUHG��
E\�SDVVDJH�IURP�VWDWH ��WR�VWDWH ���LI�VWDWH ��
UHSUHVHQWV�WKH�KLJKHVW�HQHUJ\�VWDWH��
2Q�WKH�FRQWUDU\��WKH�SULPDU\�DFWLRQ�IRU�VWRSSLQJ�RU�
VORZLQJ�GRZQ�VKDOO�EH�SHUIRUPHG�E\�UHPRYDO�RU�
UHGXFWLRQ�RI�YROWDJH�RU�IOXLG�SUHVVXUH��RU��LI�ELQDU\�
ORJLF�HOHPHQWV�DUH�FRQVLGHUHG��E\�SDVVDJH�IURP�
VWDWH ��WR�VWDWH ���LI�VWDWH ��UHSUHVHQWV�WKH�KLJKHVW�
HQHUJ\�VWDWH��
������7KH�VSRQWDQHRXV�UHVWDUW�RI�D�PDFKLQH�ZKHQ�LW�
LV�UH�HQHUJL]HG�DIWHU�SRZHU�LQWHUUXSWLRQ��LI�VXFK�D�
UHVWDUW�PD\�JHQHUDWH�D�KD]DUG��VKDOO�EH�SUHYHQWHG�
�IRU�LQVWDQFH��E\�XVH�RI�D�VHOI�PDLQWDLQHG�UHOD\��
FRQWDFWRU�RU�YDOYH��
������&RPSRQHQW�UHOLDELOLW\�FRQVLGHUHG�DV�WKH�EDVLV�
RI�WKH�LQWHJULW\�RI�WKH�VDIHW\�IXQFWLRQV��WKLV�SULQFLSOH�
LV�DSSOLHG�ZKHQHYHU��LQ�RUGHU�WR�IXOILO�D�IXQFWLRQ��WKH�
PLVFDUULDJH�RI�ZKLFK�ZRXOG�FRPSURPLVH�VDIHW\�
�VDIHW\�IXQFWLRQ���FRPSRQHQWV�DUH�XVHG�ZKLFK�DUH�
DEOH�WR�ZLWKVWDQG�DOO�GLVWXUEDQFHV�DQG�VWUHVVHV�
DVVRFLDWHG�ZLWK�WKH�XVDJH�RI�WKH�HTXLSPHQW�LQ�WKH�
FRQGLWLRQV�RI�LQWHQGHG�XVH��IRU�WKH�SHULRG�RI�WLPH�
IL[HG�IRU�WKH�XVH��ZLWKRXW�IDLOXUHV�JHQHUDWLQJ�D�
KD]DUGRXV�PDOIXQFWLRQLQJ�RI�WKH�PDFKLQH�
127( (QYLURQPHQWDO�VWUHVVHV�ZKLFK�DUH�WR�EH�WDNHQ�LQWR�
FRQVLGHUDWLRQ�DUH��IRU�LQVWDQFH��LPSDFW��YLEUDWLRQ��FROG��KHDW��
PRLVWXUH��GXVW��DJJUHVVLYH�VXEVWDQFHV��VWDWLF�HOHFWULFLW\��
PDJQHWLF�DQG�HOHFWULF�ILHOGV�
'LVWXUEDQFHV�ZKLFK�PD\�EH�JHQHUDWHG�E\�WKRVH�VWUHVVHV�DUH��IRU�
LQVWDQFH��LQVXODWLRQ�IDLOXUHV��WHPSRUDU\�RU�SHUPDQHQW�IDLOXUHV�LQ�
WKH�IXQFWLRQ�RI�FRQWURO�V\VWHP�FRPSRQHQWV�

6HH�DOVR �����

������8VH�RI�§RULHQWHG�IDLOXUH�PRGH¨�FRPSRQHQWV�RU�
V\VWHPV��L�H� RI�FRPSRQHQWV�RU�V\VWHPV�WKH�
SUHGRPLQDQW�IDLOXUH�PRGH�RI�ZKLFK�LV�NQRZQ�LQ�
DGYDQFH��DQG�DOZD\V�WKH�VDPH�
������'XSOLFDWLRQ��RU�UHGXQGDQF\��RI�§FULWLFDO¨�
FRPSRQHQWV��RWKHU�FRPSRQHQWV�WKDQ�ZHOO�WULHG�
�LQKHUHQWO\�VDIH��FRPSRQHQWV�PD\�EH�XVHG�WR�
SHUIRUP�D�VDIHW\�IXQFWLRQ��SURYLGHG�WKDW��LQ�FDVH�RI�
IDLOXUH�RI�RQH�FRPSRQHQW��DQRWKHU�RQH��RU�RWKHUV��
FDQ�IXUWKHU�RQ�SHUIRUP�WKLV�IXQFWLRQ��WKXV�DIIRUGLQJ�
WKH�UHTXLUHG�OHYHO�RI�VDIHW\��,W�LV�WKHQ�HVVHQWLDO�WR�
SURYLGH�IRU�DXWRPDWLF�PRQLWRULQJ��VHH ������
KHUHXQGHU��LQ�FRPELQDWLRQ�ZLWK�GLYHUVLW\�RI�GHVLJQ�
DQG�RU�WHFKQRORJ\�WR�DYRLG�FRPPRQ�FDXVH�IDLOXUHV�
�H�J� IURP�HOHFWURPDJQHWLF�GLVWXUEDQFH���,Q�WKLV�
FDVH��WKH�ULVN�RI�IDLOXUH�WR�GDQJHU�LV�JUHDWO\�UHGXFHG�
�RQH�JHWV�FORVHU�WR�D�IDLO�VDIH�FRQGLWLRQ���EHFDXVH�D�
KD]DUGRXV�VLWXDWLRQ�DSSHDUV�RQO\�LI�ERWK��RU�DOO��
FULWLFDO�HOHPHQWV�IDLO�GXULQJ�WKH�VDPH�F\FOH�

������$XWRPDWLF�PRQLWRULQJ

$XWRPDWLF�PRQLWRULQJ�HQVXUHV�WKDW�D�VDIHW\�
PHDVXUH�LV�LQLWLDWHG�LI�WKH�DELOLW\�RI�D�FRPSRQHQW�RU�
DQ�HOHPHQW�WR�SHUIRUP�LWV�IXQFWLRQ�LV�GLPLQLVKHG��RU�
LI�WKH�SURFHVV�FRQGLWLRQV�DUH�FKDQJHG�LQ�VXFK�D�ZD\�
WKDW�KD]DUGV�DUH�JHQHUDWHG�
7KH�VDIHW\�PHDVXUHV�PD\�EH�

¦�WKH�VWRSSLQJ�RI�WKH�KD]DUGRXV�SURFHVV�
¦�SUHYHQWLQJ�WKH�UH�VWDUW�RI�WKLV�SURFHVV�DIWHU�WKH�
ILUVW�VWRS�IROORZLQJ�WKH�RFFXUUHQFH�RI�WKH�IDLOXUH�LQ�
WKH�FRPSRQHQW�RU�HOHPHQW�
¦�WKH�WULJJHULQJ�RI�DQ�DODUP�

������6DIHJXDUGLQJ�VDIHW\�IXQFWLRQV�LQ�
UH�SURJUDPPDEOH�FRQWURO�V\VWHPV

6\VWHPV�LQWHQGHG�WR�EH�FDSDEOH�RI�UH�SURJUDPPLQJ�
SUHVHQW�DGGLWLRQDO�VDIHW\�SUREOHPV��6XFK�V\VWHPV�
LQFOXGH�

¦�GLVF��FDP�RU�GUXP�DUUDQJHPHQWV�RSHUDWLQJ�
VZLWFKHV��YDOYHV�RU�OLQNDJHV�
¦�VHOHFWRU�VZLWFKHV�RU�YDOYHV�DIIHFWLQJ�RWKHUZLVH�
§KDUGZDUH�EDVHG�ORJLF¨�
¦�FDUG�UHDGHUV�
¦�SXQFK�WDSH�UHDGHUV�
¦�PDJQHWLF�WDSHV�RU�GLVFV�
¦�HOHFWURQLF�RU�RSWLFDO�VWRUDJH�

:KHQ�VXFK�DUUDQJHPHQWV�DUH�XVHG�LQ�D�VDIHW\�
FULWLFDO�FRQWURO�V\VWHP��FDUH�VKDOO�EH�WDNHQ�WR�
SURYLGH�UHOLDEOH�PHDQV�ZKLFK�SUHYHQW�LQDGYHUWHQW�
RU�GHOLEHUDWH�DOWHUDWLRQ�RI�WKH�VWRUHG�SURJUDP��6XFK�
PHDQV�FDQ�LQFOXGH�

¦�SLQQHG�FDPV�
¦�HPEHGGHG�VRIWZDUH��H�J� UHDG�RQO\�PHPRU\�
�520��
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¦�ORFNV�UHVWULFWLQJ�DFFHVV�
¦�SDVVZRUG�DFFHVV�WR�VRIWZDUH�
127( )DXOW�ILQGLQJ�V\VWHPV�VKRXOG�EH�XVHG�WR�FKHFN�HUURUV�
UHVXOWLQJ�IURP�UHSURJUDPPLQJ��ZKHQHYHU�SRVVLEOH�

������3ULQFLSOHV�UHODWLQJ�WR�PDQXDO�FRQWURO

D��0DQXDO�FRQWUROV��DFWXDWRUV��VKDOO�EH�GHVLJQHG�
DQG�ORFDWHG�DFFRUGLQJ�WR�WKH�UHOHYDQW�HUJRQRPLF�
SULQFLSOHV��VHH �������
E��$�VWRS�FRQWURO�VKDOO�EH�SODFHG�QHDU�HDFK�VWDUW�
FRQWURO��:KHUH�WKH�VWDUW�VWRS�IXQFWLRQ�LV�
SHUIRUPHG�E\�PHDQV�RI�D�KROG�WR�UXQ�FRQWURO��D�
VHSDUDWH�VWRS�FRQWURO�VKDOO�EH�SURYLGHG�LI�D�ULVN�
PD\�UHVXOW�IURP�WKH�KROG�WR�UXQ�FRQWURO�IDLOLQJ�WR�
GHOLYHU�D�VWRS�FRPPDQG�ZKHQ�UHOHDVHG�
F��&RQWUROV�VKDOO�EH�ORFDWHG�RXWVLGH�WKH�GDQJHU�
]RQHV��H[FHSW�IRU�FHUWDLQ�FRQWUROV�ZKHUH��RI�
QHFHVVLW\��WKH\�DUH�ORFDWHG�ZLWKLQ�D�GDQJHU�]RQH��
VXFK�DV�HPHUJHQF\�VWRS��WHDFK�SHQGDQW��HWF�
G��$V�IDU�DV�SRVVLEOH��FRQWUROV��HVSHFLDOO\�VWDUW�
FRQWUROV��VKDOO�EH�ORFDWHG�VR�WKDW�WKH�RSHUDWRU��
ZKHQ�DFWXDWLQJ�WKHP��FDQ�VHH�WKH�FRQWUROOHG�
HOHPHQWV�
H��,I�LW�LV�SRVVLEOH�WR�VWDUW�WKH�VDPH�KD]DUGRXV�
HOHPHQW�E\�PHDQV�RI�VHYHUDO�FRQWUROV��WKH�FRQWURO�
FLUFXLW�VKDOO�EH�VR�DUUDQJHG��WKDW�RQO\�RQH�FRQWURO�
LV�HIIHFWLYH�DW�D�JLYHQ�WLPH��7KLV�DSSOLHV�HVSHFLDOO\�
WR�PDFKLQHV�ZKLFK�FDQ�EH�PDQXDOO\�FRQWUROOHG�E\�
PHDQV��DPRQJ�RWKHUV��RI�D�SRUWDEOH�FRQWURO�XQLW�
�WHDFK�SHQGDQW��IRU�LQVWDQFH���ZLWK�ZKLFK�WKH�
RSHUDWRU�PD\�HQWHU�GDQJHU�]RQHV��7KLV�GRHV�QRW�
DSSO\�WR�WZR�KDQG�FRQWURO�GHYLFHV��VHH �������
LQ (1 �������
I��&RQWUROV�VKDOO�EH�GHVLJQHG�RU�SURWHFWHG�VR�WKDW�
WKHLU�HIIHFW��ZKHUH�D�ULVN�LV�LQYROYHG��FDQQRW�RFFXU�
ZLWKRXW�LQWHQWLRQDO�RSHUDWLRQ�

������6HOHFWLRQ�RI�FRQWURO�DQG�RSHUDWLQJ�PRGHV

,I�PDFKLQHU\�KDV�EHHQ�GHVLJQHG�DQG�EXLOW�WR�DOORZ�
IRU�LWV�XVH�LQ�VHYHUDO�FRQWURO�RU�RSHUDWLQJ�PRGHV�
SUHVHQWLQJ�GLIIHUHQW�VDIHW\�OHYHOV��H�J� WR�DOORZ�IRU�
DGMXVWPHQW��PDLQWHQDQFH��LQVSHFWLRQ��HWF��� LW�VKDOO�
EH�ILWWHG�ZLWK�D�PRGH�VHOHFWRU�ZKLFK�FDQ�EH�ORFNHG�LQ�
HDFK�SRVLWLRQ��(DFK�SRVLWLRQ�RI�WKH�VHOHFWRU�VKDOO�
FRUUHVSRQG�WR�D�VLQJOH�RSHUDWLQJ�RU�FRQWURO�PRGH�
7KH�VHOHFWRU�PD\�EH�UHSODFHG�E\�DQRWKHU�VHOHFWLRQ�
PHDQV�ZKLFK�UHVWULFWV�WKH�XVH�RI�FHUWDLQ�IXQFWLRQV�RI�
WKH�PDFKLQHU\�WR�FHUWDLQ�FDWHJRULHV�RI�RSHUDWRU�
�H�J� DFFHVV�FRGHV�IRU�FHUWDLQ�QXPHULFDOO\�FRQWUROOHG�
IXQFWLRQV��HWF��

�������&RQWURO�PRGH�IRU�VHWWLQJ��WHDFKLQJ��
SURFHVV�FKDQJHRYHU��IDXOW�ILQGLQJ��FOHDQLQJ�RU�
PDLQWHQDQFH

:KHUH��IRU�VHWWLQJ��WHDFKLQJ��SURFHVV�FKDQJHRYHU��
IDXOW�ILQGLQJ��FOHDQLQJ�RU�PDLQWHQDQFH�RI�
PDFKLQHU\��D�JXDUG�KDV�WR�EH�GLVSODFHG�RU�UHPRYHG�
DQG�RU�D�VDIHW\�GHYLFH�KDV�WR�EH�QHXWUDOL]HG��DQG�
ZKHUH�LW�LV�QHFHVVDU\�IRU�WKH�SXUSRVH�RI�WKHVH�
RSHUDWLRQV�IRU�WKH�PDFKLQHU\�WR�EH�SXW�LQ�RSHUDWLRQ��
VDIHW\�RI�WKH�RSHUDWRU�VKDOO�EH�DFKLHYHG��ZKHUH�
SUDFWLFDEOH��XVLQJ�D�PDQXDO�FRQWURO�PRGH�ZKLFK�
VLPXOWDQHRXVO\�

¦�GLVDEOHV�WKH�DXWRPDWLF�FRQWURO�PRGH��WKLV�
LPSOLHV��DPRQJ�RWKHUV��WKDW�QR�KD]DUGRXV�
RSHUDWLRQ�PD\�UHVXOW�IURP�DQ\�VHQVRU�FKDQJLQJ�
LWV�VWDWH��
¦�SHUPLWV�RSHUDWLRQ�RI�WKH�KD]DUGRXV�HOHPHQWV�
RQO\�E\�WULJJHULQJ�DQ�HQDEOLQJ�GHYLFH��D�
KROG�WR�UXQ�FRQWURO�GHYLFH�RU�D�WZR�KDQG�FRQWURO�
GHYLFH��VHH �������LQ (1 �������
¦�SHUPLWV�RSHUDWLRQ�RI�WKH�KD]DUGRXV�HOHPHQWV�
RQO\�LQ�HQKDQFHG�VDIHW\�FRQGLWLRQV��H�J� UHGXFHG�
VSHHG��UHGXFHG�SRZHU�IRUFH��VWHS�E\�VWHS�¦�
H�J� ZLWK�D�OLPLWHG�PRYHPHQW�FRQWURO�GHYLFH�
>VHH �������LQ (1 �����@�¦�RU�RWKHU�DGHTXDWH�
SURYLVLRQ��ZKLOH�SUHYHQWLQJ�ULVNV�IURP�OLQNHG�
VHTXHQFHV�

7KLV�FRQWURO�PRGH�VKDOO�EH�DVVRFLDWHG�ZLWK�VRPH�RI�
WKH�IROORZLQJ�PHDVXUHV�

¦�UHVWULFWLRQ�RI�DFFHVV�WR�WKH�GDQJHU�]RQH�DV�IDU�
DV�SRVVLEOH�
¦�HPHUJHQF\�VWRS�FRQWURO�ZLWKLQ�LPPHGLDWH�
UHDFK�RI�WKH�RSHUDWRU�
¦�SRUWDEOH�FRQWURO�XQLW��WHDFK�SHQGDQW��DQG�RU�
ORFDO�FRQWUROV�DOORZLQJ�VLJKW�RI�WKH�FRQWUROOHG�
HOHPHQWV�

�������2WKHU�VWDQGDUGL]HG�PHDVXUHV�IRU�WKH�
GHVLJQ�RI�HOHFWULFDO��HOHFWURPHFKDQLFDO�DQG�
HOHFWURQLF��FRQWURO�V\VWHPV�ZLWK�D�YLHZ�WR�
SUHYHQWLQJ�KD]DUGRXV�PDOIXQFWLRQLQJ

)RU�DOO�PDFKLQHV��HOHFWURPDJQHWLF�FRPSDWLELOLW\�RI�
HOHFWURQLF�HTXLSPHQW�VKDOO�FRPSO\�ZLWK�WKH�UHOHYDQW�
VWDQGDUGV�
)RU�LQGXVWULDO�PDFKLQHV� (1 �����������GHDOV�ZLWK�
FRQWURO�V\VWHP�GHVLJQ��HVSHFLDOO\�LQ ����WR ���� �� ��
DQG ��

����6HH�IRUHZRUG�
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����3UHYHQWLQJ�KD]DUGV�IURP�SQHXPDWLF�DQG�
K\GUDXOLF�HTXLSPHQW

�6HH�DOVR�(1�� ����§6DIHW\�UHTXLUHPHQWV�IRU�IOXLG�
SRZHU�V\VWHPV�DQG�FRPSRQHQWV�¦�+\GUDXOLFV¨�DQG�
(1�� ����§6DIHW\�UHTXLUHPHQWV�IRU�IOXLG�SRZHU�V\VWHPV�
DQG�FRPSRQHQWV�¦�3QHXPDWLFV¨��
3QHXPDWLF�DQG�K\GUDXOLF�HTXLSPHQW�RI�PDFKLQHU\�
VKDOO�EH�VR�GHVLJQHG�WKDW�

¦�WKH�PD[LPXP�DOORZHG�SUHVVXUH�FDQQRW�EH�
H[FHHGHG�LQ�WKH�FLUFXLWV��H�J� E\�PHDQV�RI�SUHVVXUH�
OLPLWLQJ�GHYLFHV��
¦�QR�KD]DUG�PD\�UHVXOW�IURP�SUHVVXUH�ORVVHV��
SUHVVXUH�GURSV�RU�ORVVHV�RI�YDFXXP�
¦�QR�KD]DUGRXV�IOXLG�MHW�PD\�UHVXOW�IURP�
OHDNDJHV�RU�FRPSRQHQW�IDLOXUHV�
¦�DLU�UHFHLYHUV��DLU�UHVHUYRLUV�RU�VLPLODU�YHVVHOV�
�VXFK�DV�LQ�K\GUR�SQHXPDWLF�DFFXPXODWRUV��
FRPSO\�ZLWK�WKH�GHVLJQ�UXOHV�IRU�WKHVH�HOHPHQWV�
¦�DOO�HOHPHQWV�RI�WKH�HTXLSPHQW��DQG�HVSHFLDOO\�
SLSHV�DQG�KRVHV��EH�SURWHFWHG�DJDLQVW�KDUPIXO�
H[WHUQDO�HIIHFWV�
¦�DV�IDU�DV�SRVVLEOH��UHVHUYRLUV�DQG�VLPLODU�
YHVVHOV��H�J� K\GUR�SQHXPDWLF�DFFXPXODWRUV��EH�
DXWRPDWLFDOO\�GHSUHVVXUL]HG�ZKHQ�LVRODWLQJ�WKH�
PDFKLQH�IURP�LWV�SRZHU�VXSSO\��VHH �������DQG��LI�
LW�LV�QRW�SRVVLEOH��PHDQV�EH�SURYLGHG�IRU�WKHLU�
LVRODWLRQ�DQG�RU�ORFDO�GHSUHVVXUL]LQJ�DQG�
SUHVVXUH�LQGLFDWLRQ�
¦�DOO�HOHPHQWV�ZKLFK�PD\�UHPDLQ�XQGHU�SUHVVXUH�
DIWHU�LVRODWLRQ�RI�WKH�PDFKLQH�IURP�LWV�HQHUJ\�
VXSSO\�EH�SURYLGHG�ZLWK�FOHDUO\�LGHQWLILHG�
H[KDXVW�GHYLFHV��DQG�D�ZDUQLQJ�ODEHO�GUDZLQJ�
DWWHQWLRQ�WR�WKH�QHFHVVLW\�RI�GHSUHVVXUL]LQJ�WKRVH�
HOHPHQWV�EHIRUH�DQ\�VHWWLQJ�RU�PDLQWHQDQFH�
DFWLYLW\�RQ�WKH�PDFKLQH�

����3UHYHQWLQJ�HOHFWULFDO�KD]DUG

)RU�WKH�GHVLJQ�RI�WKH�HOHFWULFDO�HTXLSPHQW�RI�
LQGXVWULDO�PDFKLQHV��(1 �����������LQGLFDWHV�
JHQHUDO�VSHFLILFDWLRQV�HVSHFLDOO\�LQ�

¦�VXE�VHFWLRQ �����GHDOLQJ�ZLWK�WKH�SUHYHQWLRQ�RI�
HOHFWULF�VKRFN�
¦�VXE�VHFWLRQ �����GHDOLQJ�ZLWK�WKH�SURWHFWLRQ�
DJDLQVW�VKRUW�FLUFXLWV�
¦�VXE�VHFWLRQ �����GHDOLQJ�ZLWK�WKH�SURWHFWLRQ�
DJDLQVW�RYHUORDGLQJ�

�����/LPLWLQJ�H[SRVXUH�WR�KD]DUGV�WKURXJK�
UHOLDELOLW\�RI�HTXLSPHQW

,QFUHDVHG�UHOLDELOLW\�RI�DOO�FRPSRQHQW�SDUWV�RI�
PDFKLQHU\�UHGXFHV�WKH�IUHTXHQF\�RI�LQFLGHQWV�
UHTXLULQJ�UHFWLILFDWLRQ��WKHUHE\�UHGXFLQJ�H[SRVXUH�WR�
KD]DUGV�

7KLV�DSSOLHV�WR�SRZHU�V\VWHPV��RSHUDWLQJ�SDUW��DV�
ZHOO�DV�WR�FRQWURO�V\VWHPV��WR�VDIHW\�IXQFWLRQV�DV�ZHOO�
DV�WR�RWKHU�IXQFWLRQV�RI�PDFKLQHU\�
6DIHW\�FULWLFDO�FRPSRQHQWV��DV��IRU�LQVWDQFH��FHUWDLQ�
VHQVRUV��ZLWK�D�NQRZQ�UHOLDELOLW\�VKDOO�EH�XVHG�
7KH�HOHPHQWV�RI�JXDUGV�DQG�RI�VDIHW\�GHYLFHV�VKDOO�
EH�SDUWLFXODUO\�UHOLDEOH��DV�WKHLU�IDLOXUH�FDQ�H[SRVH�
SHUVRQV�WR�KD]DUGV��DQG�DOVR�DV�SRRU�UHOLDELOLW\�
ZRXOG�HQFRXUDJH�DWWHPSWV�WR�GHIHDW�WKHP�
6HH�DOVR ������

�����/LPLWLQJ�H[SRVXUH�WR�KD]DUGV�WKURXJK�
PHFKDQL]DWLRQ�RU�DXWRPDWLRQ�RI�ORDGLQJ�
�IHHGLQJ��XQORDGLQJ��UHPRYDO��RSHUDWLRQV

0HFKDQL]DWLRQ�DQG�DXWRPDWLRQ�RI�PDFKLQH�
ORDGLQJ�XQORDGLQJ�RSHUDWLRQV�DQG�PRUH�JHQHUDOO\�RI�
KDQGOLQJ�RSHUDWLRQV��RI�ZRUNSLHFHV��PDWHULDOV��
VXEVWDQFHV��HWF�� OLPLW�WKH�ULVN�JHQHUDWHG�E\�WKHVH�
RSHUDWLRQV�E\�UHGXFLQJ�SHUVRQV�H[SRVXUH�WR�KD]DUGV�
DW�WKH�RSHUDWLQJ�SRLQWV�
$XWRPDWLRQ�FDQ�EH�DFKLHYHG�H�J� E\�URERWV��KDQGOLQJ�
GHYLFHV��WUDQVIHU�PHFKDQLVPV��SXVK�URGV��DLU�EODVW��
HWF� 0HFKDQL]DWLRQ�FDQ�EH�DFKLHYHG�H�J� E\�IHHGLQJ�
VOLGHV��KDQG�RSHUDWHG�LQGH[LQJ�WDEOHV��HWF�
:KLOH�DXWRPDWLF�IHHGLQJ�DQG�UHPRYDO�GHYLFHV�KDYH�
PXFK�WR�RIIHU�LQ�SUHYHQWLQJ�DFFLGHQWV�WR�PDFKLQH�
RSHUDWRUV��WKH\�FDQ�FUHDWH�GDQJHU�ZKHQ�DQ\�IDXOWV�
DUH�EHLQJ�UHFWLILHG��&DUH�VKDOO�EH�WDNHQ�WR�HQVXUH�
WKDW�WKH�XVH�RI�WKHVH�GHYLFHV�GRHV�QRW�LQWURGXFH�
IXUWKHU�WUDSSLQJ�KD]DUGV�EHWZHHQ�WKH�GHYLFHV�DQG�
SDUWV�RI�WKH�PDFKLQH�RU�PDWHULDOV�EHLQJ�SURFHVVHG��
6XLWDEOH�VDIHJXDUGV��VHH FODXVH ���VKDOO�EH�SURYLGHG�
LI�WKLV�FDQQRW�EH�HQVXUHG�

�����/LPLWLQJ�H[SRVXUH�WR�KD]DUGV�WKURXJK�
ORFDWLRQ�RI�WKH�VHWWLQJ�DQG�PDLQWHQDQFH�SRLQWV�
RXWVLGH�RI�GDQJHU�]RQHV

7KH�QHHG�IRU�DFFHVV�WR�GDQJHU�]RQHV�VKDOO�EH�
PLQLPL]HG�E\�ORFDWLQJ�PDLQWHQDQFH��OXEULFDWLRQ�DQG�
VHWWLQJ�SRLQWV�RXWVLGH�WKHVH�]RQHV�

��6DIHJXDUGLQJ
6DIHJXDUGV��JXDUGV��VDIHW\�GHYLFHV��VKDOO�EH�XVHG�WR�
SURWHFW�SHUVRQV�IURP�WKH�KD]DUGV�ZKLFK�FDQQRW�
UHDVRQDEO\�EH�DYRLGHG�RU�VXIILFLHQWO\�OLPLWHG�E\�
GHVLJQ��VHH FODXVH ��LQ (1 �������
7KH�GLIIHUHQW�NLQGV�RI�JXDUGV�DQG�VDIHW\�GHYLFHV�DUH�
GHILQHG�LQ �����DQG �����RI (1 ������
&HUWDLQ�VDIHJXDUGV�PD\�EH�XVHG�WR�DYRLG�H[SRVXUH�WR�
PRUH�WKDQ�RQH�KD]DUG��H�J� D�IL[HG�JXDUG�SUHYHQWLQJ�
DFFHVV�WR�D�]RQH�ZKHUH�D�PHFKDQLFDO�KD]DUG�LV�
SUHVHQW�EHLQJ�XVHG�WR�UHGXFH�QRLVH�OHYHO�DQG�FROOHFW�
WR[LF�HPLVVLRQV��

����6HH�IRUHZRUG�
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����6HOHFWLRQ�RI�JXDUGV�DQG�VDIHW\�GHYLFHV

������*HQHUDO

7KLV�FODXVH�JLYHV�JXLGHOLQHV�IRU�WKH�VHOHFWLRQ�RI�
JXDUGV�DQG�VDIHW\�GHYLFHV�WKH�SULPDU\�SXUSRVH�RI�
ZKLFK�LV�VDIHJXDUGLQJ�DJDLQVW�KD]DUGV�JHQHUDWHG�E\�
PRYLQJ�SDUWV��DFFRUGLQJ�WR�WKH�QDWXUH�RI�WKRVH�SDUWV�
�VHH 7DEOH����DQG�WR�WKH�QHHG�IRU�DFFHVV�WR�WKH�GDQJHU�
]RQH�V���VHH ������WR �������
7KH�H[DFW�FKRLFH�RI�D�VDIHJXDUG�IRU�D�SDUWLFXODU�
PDFKLQH�VKDOO�EH�PDGH�RQ�WKH�EDVLV�RI�WKH�ULVN�
DVVHVVPHQW�IRU�WKDW�PDFKLQH��DQG�WKH�FKRVHQ�
VDIHJXDUG�VKDOO�EH�GHVFULEHG�LQ�GHWDLO�LQ�D�§&¨�
VWDQGDUG�
,Q�VHOHFWLQJ�DQ�DSSURSULDWH�VDIHJXDUG�IRU�D�
SDUWLFXODU�W\SH�RI�PDFKLQHU\�RU�GDQJHU�]RQH��LW�VKDOO�
EH�ERUQH�LQ�PLQG�WKDW�D�IL[HG�JXDUG�LV�VLPSOH��DQG�
VKDOO�EH�XVHG�ZKHUH�DFFHVV�RI�DQ�RSHUDWRU�WR�WKH�
GDQJHU�]RQH�LV�QRW�UHTXLUHG�GXULQJ�QRUPDO�RSHUDWLRQ�
�RSHUDWLRQ�ZLWKRXW�DQ\�PDOIXQFWLRQ��RI�WKH�
PDFKLQHU\�
$V�WKH�QHHG�IRU�DFFHVV�LQFUHDVHV�LQ�IUHTXHQF\��WKH�
LQFRQYHQLHQFH�UHVXOWLQJ�IURP�UHPRYLQJ�DQG�SXWWLQJ�
EDFN�LQ�SODFH�D�IL[HG�JXDUG�LQFUHDVHV�XQWLO�LW�LV�VXFK�
WKDW��IRU�H[DPSOH��DQ�LQWHUORFNLQJ�PRYDEOH�JXDUG�RU�
WULS�GHYLFH�VKRXOG�EH�XVHG�
127(�� $�FRPELQDWLRQ�RI�VDIHJXDUGV�PD\�VRPHWLPHV�EH�
UHTXLUHG��)RU�H[DPSOH��ZKHUH��LQ�FRQMXQFWLRQ�ZLWK�D�IL[HG�JXDUG��
D�PHFKDQLFDO�ORDGLQJ��IHHGLQJ��GHYLFH�LV�HPSOR\HG�WR�IHHG�D�
ZRUNSLHFH�LQWR�D�PDFKLQH��VHH �������WKHUHE\�UHPRYLQJ�WKH�QHHG�
IRU�DFFHVV�WR�WKH�SULPDU\�GDQJHU�]RQH��D�WULS�GHYLFH��VHH �������
LQ (1 �������PD\�EH�UHTXLUHG�WR�SURWHFW�DJDLQVW�WKH�VHFRQGDU\�
GUDZLQJ�LQ�RU�VKHDULQJ�KD]DUG�EHWZHHQ�WKH�PHFKDQLFDO�ORDGLQJ�
�IHHGLQJ��GHYLFH��ZKHQ�UHDFKDEOH��DQG�WKH�IL[HG�JXDUG�
127(�� )RU�GDQJHU�]RQHV�JHQHUDWHG�E\�PRYLQJ�SDUWV� 7DEOH���
SURYLGHV�VSHFLILF�JXLGHOLQHV�

������:KHUH�DFFHVV�RI�DQ�RSHUDWRU�WR�WKH�GDQJHU�
]RQH�LV�QRW�UHTXLUHG�GXULQJ�QRUPDO�RSHUDWLRQ

:KHUH�DFFHVV�WR�WKH�GDQJHU�]RQH�LV�QRW�UHTXLUHG�
GXULQJ�QRUPDO�RSHUDWLRQ�RI�WKH�PDFKLQHU\��
VDIHJXDUGV�VKRXOG�EH�VHOHFWHG�IURP�WKH�IROORZLQJ�

D��)L[HG�JXDUG��VHH �������LQ (1 ��������
LQFOXGLQJ��ZKHUH�QHFHVVDU\��IHHGLQJ�DQG�WDNH�RII�
GHYLFHV��VHH �������D�IDOVH�WDEOH��D�EDUULHU�RI�
DGHTXDWH�KHLJKW��D�WXQQHO�JXDUG��HWF� 2SHQLQJV�LQ�
WKH�JXDUG�VKDOO�EH�LQ�DFFRUGDQFH�
ZLWK (1 ��� §6DIHW\�GLVWDQFHV�WR�SUHYHQW�GDQJHU�
]RQHV�EHLQJ�UHDFKHG�E\�XSSHU�OLPEV¨�
E��,QWHUORFNLQJ�JXDUG��VHH �������DQG �������
LQ (1 �������
F��6HOI�FORVLQJ�JXDUG�
G��7ULS�GHYLFH��VHH �������LQ (1 ��������LQFOXGLQJ�
D�VHQVLWLYH�VFUHHQ�RU�EDUULHU�¦�H�J� SKRWR�HOHFWULF�
GHYLFH�¦�RU�D�SUHVVXUH�VHQVLWLYH�PDW�

127( )RU�GDQJHU�]RQHV�JHQHUDWHG�E\�PRYLQJ�SDUWV� 7DEOH���
SURYLGHV�VSHFLILF�JXLGHOLQHV�

������:KHUH�DFFHVV�WR�WKH�GDQJHU�]RQH�LV�
UHTXLUHG�GXULQJ�QRUPDO�RSHUDWLRQ

:KHUH�DFFHVV�WR�WKH�GDQJHU�]RQH�LV�UHTXLUHG�GXULQJ�
QRUPDO�RSHUDWLRQ�RI�WKH�PDFKLQHU\��VDIHJXDUGV�
VKRXOG�EH�VHOHFWHG�IURP�WKH�IROORZLQJ�

D��,QWHUORFNLQJ�JXDUG��VHH �������DQG �������
LQ (1 �������
E��7ULS�GHYLFH��VHH �������LQ (1 �������
F��$GMXVWDEOH�JXDUG��VHH �������LQ (1 �������
G��6HOI�FORVLQJ�JXDUG�
H��7ZR�KDQG�FRQWURO�GHYLFH��VHH �������LQ
(1 ��������FDUH�VKDOO�EH�WDNHQ�LQ�VHOHFWLQJ�WKLV�
GHYLFH��DV�LW�SURWHFWV�JHQHUDOO\�RQO\�WKH�SHUVRQ�
RSHUDWLQJ�WKH�FRQWUROV�DQG�GRHV�QRW�SUHYHQW�
RWKHUV�LQ�WKH�YLFLQLW\�IURP�JDLQLQJ�DFFHVV�WR�WKH�
GDQJHURXV�]RQHV�
I��&RQWURO�JXDUG��VHH �������LQ (1 ������
DQG ��������KHUHDIWHU��

127( )RU�GDQJHU�]RQHV�JHQHUDWHG�E\�PRYLQJ�SDUWV� 7DEOH���
SURYLGHV�VSHFLILF�JXLGHOLQHV�

������:KHUH�DFFHVV�WR�WKH�GDQJHU�]RQH�LV�
UHTXLUHG�IRU�PDFKLQH�VHWWLQJ��WHDFKLQJ��SURFHVV�
FKDQJHRYHU��IDXOW�ILQGLQJ��FOHDQLQJ�RU�
PDLQWHQDQFH

$V�IDU�DV�SRVVLEOH��PDFKLQHV�VKDOO�EH�GHVLJQHG�VR�
WKDW�WKH�VDIHJXDUGV�SURYLGHG�IRU�WKH�SURWHFWLRQ�RI�
WKH�SURGXFWLRQ�RSHUDWRU�PD\�HQVXUH�DOVR�VDIHW\�RI�
SHUVRQQHO�LQ�FKDUJH�RI�VHWWLQJ��WHDFKLQJ��
HWF�� ZLWKRXW�KLQGHULQJ�WKHP�LQ�SHUIRUPLQJ�WKHLU�
WDVN�
:KHQ�WKLV�LV�QRW�SRVVLEOH��H�J� ZKHQ�LW�LV�QHFHVVDU\�
WR�UHPRYH�IL[HG�JXDUGV�RU�WR�PDNH�VDIHW\�GHYLFHV�
LQHIIHFWLYH��ZLWK�RSHUDWLRQ�RI�WKH�PDFKLQH�VWLOO�
SRVVLEOH���WKH�PDFKLQH�VKDOO�EH�SURYLGHG�ZLWK�
DSSURSULDWH�PHDQV�UHGXFLQJ�WKH�ULVN�DV�PXFK�DV�
SRVVLEOH�DQG�XVLQJ�PDQXDO�FRQWURO�DV�PHQWLRQHG�
LQ �������
127( ,VRODWLRQ�DQG�HQHUJ\�GLVVLSDWLRQ�IRU�PDFKLQH�VKXW�GRZQ�
�VHH �������HQVXUH�WKH�KLJKHVW�OHYHO�RI�VDIHW\�ZKHQ�FDUU\LQJ�RXW�
WDVNV��HVSHFLDOO\�PDLQWHQDQFH�DQG�UHSDLU�WDVNV��ZKLFK�GR�QRW�
UHTXLUH�WKH�PDFKLQH�WR�UHPDLQ�FRQQHFWHG�WR�LWV�SRZHU�VXSSO\�

����5HTXLUHPHQWV�IRU�WKH�GHVLJQ�DQG�
FRQVWUXFWLRQ�RI�JXDUGV�DQG�VDIHW\�GHYLFHV

�6HH�DOVR�(1�� ����§*XDUGV��IL[HG��PRYDEOH��¨��
(1�� ����§3ULQFLSOHV�IRU�WKH�GHVLJQ�RI�VDIHW\�UHODWHG�
FRQWURO�V\VWHPV¨��(1�� ����§7ZR�KDQG�FRQWURO�GHYLFH¨��
(1�� ����§3UHVVXUH�VHQVLWLYH�VDIHW\�GHYLFHV�¦�0DWV�
DQG�IORRUV¨��(1�� ����§,QWHUORFNLQJ�GHYLFHV�ZLWK�DQG�
ZLWKRXW�JXDUG�ORFNLQJ¨��(1�� ����§(OHFWURVHQVLWLYH�
SURWHFWLYH�GHYLFHV¨��

Full document details: BS EN 292-2:1991

http://www.avadocuments.com/doc/bs-en-292-2-1991
http://www.avadocuments.com/doc/bs-en-292-2-1991


(1 ����������

��%6,�������� �������������������������

������*HQHUDO�UHTXLUHPHQWV

,Q�GHVLJQLQJ�VDIHJXDUGV��WKH�W\SHV�RI�JXDUG�DQG�RI�
VDIHW\�GHYLFH�DQG�WKHLU�PHWKRGV�RI�FRQVWUXFWLRQ�
VKDOO�EH�VHOHFWHG�WR�WDNH�DFFRXQW�RI�WKH�PHFKDQLFDO�
DQG�RWKHU�KD]DUGV�LQYROYHG��*XDUGV�DQG�VDIHW\�
GHYLFHV�VKDOO�EH�FRPSDWLEOH�ZLWK�WKH�ZRUNLQJ�
HQYLURQPHQW�RI�WKH�PDFKLQH�DQG�GHVLJQHG�VR�WKDW�
WKH\�FDQQRW�EH�HDVLO\�GHIHDWHG��7KH\�VKDOO�SURYLGH�
WKH�PLQLPXP�SRVVLEOH�LQWHUIHUHQFH�ZLWK�DFWLYLWLHV�
GXULQJ�RSHUDWLRQ�DQG�RWKHU�SKDVHV�RI�PDFKLQH�OLIH��
LQ�RUGHU�WR�UHGXFH�DQ\�LQFHQWLYH�WR�GHIHDW�WKHP�
*XDUGV�DQG�VDIHW\�GHYLFHV�VKDOO�

¦�EH�RI�UREXVW�FRQVWUXFWLRQ�

¦�QRW�JLYH�ULVH�WR�DQ\�DGGLWLRQDO�KD]DUG�
¦�QRW�EH�HDV\�WR�E\�SDVV�RU�UHQGHU�
QRQ�RSHUDWLRQDO�
¦�EH�ORFDWHG�DW�DQ�DGHTXDWH�GLVWDQFH�IURP�WKH�
GDQJHU�]RQH��VHH (1 �����
¦�FDXVH�PLQLPXP�REVWUXFWLRQ�WR�WKH�YLHZ�RI�WKH�
SURGXFWLRQ�SURFHVV�
¦�HQDEOH�HVVHQWLDO�ZRUN�WR�EH�FDUULHG�RXW�RQ�
LQVWDOODWLRQ�DQG�RU�UHSODFHPHQW�RI�WRROV�DQG�DOVR�
IRU�PDLQWHQDQFH�E\�UHVWULFWLQJ�DFFHVV�RQO\�WR�WKH�
DUHD�ZKHUH�WKH�ZRUN�KDV�WR�EH�GRQH��LI�SRVVLEOH�
ZLWKRXW�WKH�JXDUG�RU�VDIHW\�GHYLFH�KDYLQJ�WR�EH�
UHPRYHG�

7DEOH���¦�*XLGHOLQHV�WR�KHOS�PDNH�WKH�FKRLFH�RI�VDIHJXDUGV�DJDLQVW�
KD]DUGV�JHQHUDWHG�E\�PRYLQJ�SDUWV
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(1 ����������

�� ��%6,��������

������5HTXLUHPHQWV�IRU�JXDUGV

��������*XDUGV�PD\�KDYH�WR�DFKLHYH�IROORZLQJ�
IXQFWLRQV�

¦�SUHYHQWLRQ�RI�DFFHVV�WR�WKH�VSDFH�HQFORVHG�E\�
WKH�JXDUG��DQG�RU
¦�FRQWDLQPHQW�FDSWXUH�RI�PDWHULDOV��ZRUNSLHFHV��
FKLSV��OLTXLGV��UDGLDWLRQ��GXVW��IXPHV��JDVHV��
QRLVH��HWF�� ZKLFK�PD\�EH�HMHFWHG��GURSSHG�RU�
HPLWWHG�E\�WKH�PDFKLQH�

$GGLWLRQDOO\��WKH\�PD\�QHHG�WR�KDYH�SDUWLFXODU�
SURSHUWLHV�UHODWLQJ�WR�HOHFWULFLW\��WHPSHUDWXUH��
ILUH� H[SORVLRQ��YLEUDWLRQ��YLVLELOLW\��HWF�
>VHH (1�� ����§*XDUGV��IL[HG��PRYDEOH��¨@�

��������5HTXLUHPHQWV�IRU�IL[HG�JXDUGV

)L[HG�JXDUGV�VKDOO�EH�VHFXUHO\�KHOG�LQ�SODFH�
¦�HLWKHU�SHUPDQHQWO\��E\�ZHOGLQJ��HWF���
¦�RU�E\�PHDQV�RI�IDVWHQHUV��VFUHZV��QXWV��
HWF�� PDNLQJ�UHPRYDO�RSHQLQJ�LPSRVVLEOH�ZLWKRXW�
XVLQJ�WRROV��ZKHUH�SRVVLEOH��WKH\�VKRXOG�QRW�
UHPDLQ�FORVHG�ZLWKRXW�WKHLU�IDVWHQHUV�

��������5HTXLUHPHQWV�IRU�PRYDEOH�JXDUGV

D��0RYDEOH�JXDUGV�DJDLQVW�KD]DUGV�JHQHUDWHG�E\�
PRYLQJ�WUDQVPLVVLRQ�SDUWV�VKDOO�

¦�DV�IDU�DV�SRVVLEOH�UHPDLQ�IL[HG�WR�WKH�
PDFKLQHU\��JHQHUDOO\�E\�PHDQV�RI�KLQJHV�RU�
JXLGHV��ZKHQ�RSHQ�
¦�EH�LQWHUORFNLQJ�JXDUGV�ZLWK�RU�ZLWKRXW�
JXDUG�ORFNLQJ��VHH �������DQG �������
LQ (1 �������LQ�RUGHU�WR�SUHYHQW�PRYLQJ�SDUWV�
VWDUWLQJ�XS�DV�ORQJ�DV�WKHVH�SDUWV�FDQ�EH�
UHDFKHG�DQG�WR�JLYH�D�VWRS�FRPPDQG�ZKHQHYHU�
WKH\�DUH�QR�ORQJHU�FORVHG�

6HH�DOVR 7DEOH���
E��0RYDEOH�JXDUGV�DJDLQVW�KD]DUGV�JHQHUDWHG�E\�
RWKHU�PRYLQJ�SDUWV�VKDOO�EH�GHVLJQHG�DQG�
DVVRFLDWHG�ZLWK�WKH�PDFKLQH�FRQWURO�V\VWHP�VR�
WKDW�

¦�PRYLQJ�SDUWV�FDQQRW�VWDUW�XS�ZKLOH�WKH\�DUH�
ZLWKLQ�WKH�RSHUDWRUªV�UHDFK�DQG�WKH�RSHUDWRU�
FDQQRW�UHDFK�PRYLQJ�SDUWV�RQFH�WKH\�KDYH�
VWDUWHG�XS��WKLV�FDQ�EH�DFKLHYHG�E\�LQWHUORFNLQJ�
JXDUGV�ZLWKRXW�JXDUG�ORFNLQJ��VHH �������
LQ (1 �������RU�ZLWK�JXDUG�ORFNLQJ��VHH �������
LQ (1 �������
¦�WKH\�FDQ�EH�DGMXVWHG�RQO\�E\�PHDQV�RI�DQ�
LQWHQWLRQDO�DFWLRQ��VXFK�DV�WKH�XVH�RI�D�WRRO��
NH\��HWF��
¦�WKH�DEVHQFH�RU�IDLOXUH�RI�RQH�RI�WKHLU�
FRPSRQHQWV�SUHYHQWV�VWDUWLQJ�RU�VWRSV�WKH�
PRYLQJ�SDUWV��WKLV�FDQ�EH�DFKLHYHG�E\�
DXWRPDWLF�PRQLWRULQJ��VHH �����LQ (1 �������

¦�SURWHFWLRQ�DJDLQVW�HMHFWLRQ�KD]DUG�LV�
HQVXUHG�E\�DSSURSULDWH�PHDQV�

6HH�DOVR 7DEOH���
F��0RYDEOH�JXDUGV�DJDLQVW�RWKHU�KD]DUGV�VKDOO�
FRPSO\�ZLWK�D��DQG�RU�E��DERYH��DFFRUGLQJ�WR�WKH�
UHVXOW�RI�WKH�ULVN�DVVHVVPHQW�

��������5HTXLUHPHQWV�IRU�DGMXVWDEOH�JXDUGV

$GMXVWDEOH�JXDUGV�PD\�EH�XVHG�ZKHUH�WKH�GDQJHU�
]RQH�FDQQRW�EH�FRPSOHWHO\�HQFORVHG�
7KH\�VKDOO�

¦�EH�DGMXVWDEOH�PDQXDOO\�RU�DXWRPDWLFDOO\�
DFFRUGLQJ�WR�WKH�W\SH�RI�ZRUN�LQYROYHG�
¦�EH�UHDGLO\�DGMXVWDEOH�ZLWKRXW�WKH�XVH�RI�WRROV�
¦�UHGXFH�DV�IDU�DV�SRVVLEOH�WKH�ULVN�IURP�HMHFWLRQ�

��������&RQWURO�JXDUGV

&RQWURO�JXDUGV��VHH �������LQ (1 �������PD\�EH�
XVHG�RQO\�

¦�LI�WKHUH�LV�QR�SRVVLELOLW\�IRU�DQ�RSHUDWRU�RU�D�
SDUW�RI�KLV�ERG\�WR�VWD\�LQ�WKH�GDQJHU�]RQH�RU�
EHWZHHQ�WKH�GDQJHU�]RQH�DQG�WKH�JXDUG�ZKLOH�WKH�
JXDUG�LV�FORVHG�
DQG
¦�LI�RSHQLQJ�WKH�FRQWURO�JXDUG�RU�DQ�LQWHUORFNLQJ�
JXDUG�LV�WKH�RQO\�ZD\�WR�HQWHU�WKH�GDQJHU�]RQH�
DQG
¦�LI�WKH�LQWHUORFNLQJ�GHYLFH�DVVRFLDWHG�ZLWK�WKH�
FRQWURO�JXDUG�LV�RI�WKH�KLJKHVW�SRVVLEOH�
UHOLDELOLW\ �DV�LWV�IDLOXUH�PD\�OHDG�WR�DQ�
XQLQWHQGHG�XQH[SHFWHG�VWDUW�XS��

127( 7KH�GDQJHU�]RQH�FRQVLGHUHG�DERYH�LV�DQ\�]RQH�ZKHUH�WKH�
RSHUDWLRQ�RI�KD]DUGRXV�HOHPHQWV�LV�LQLWLDWHG�E\�FORVXUH�RI�WKH�
FRQWURO�JXDUG�

��������+D]DUGV�IURP�JXDUGV

&DUH�VKDOO�EH�WDNHQ�WR�SUHYHQW�KD]DUGV�ZKLFK�PLJKW�
EH�JHQHUDWHG�E\�

¦�WKH�JXDUG�FRQVWUXFWLRQ��VKDUS�HGJHV�RU�FRUQHUV��
PDWHULDOV��HWF���
¦�WKH�PRYHPHQWV�RI�WKH�JXDUG��VKHDULQJ�RU�
FUXVKLQJ�]RQHV�JHQHUDWHG�E\�SRZHU�GULYHQ�
JXDUGV�DQG�E\�KHDY\�JXDUGV�ZKLFK�DUH�OLDEOH�WR�
IDOO��

������7HFKQLFDO�FKDUDFWHULVWLFV�RI�VDIHW\�
GHYLFHV��VHH �����LQ (1 ������

3HUIRUPLQJ�D�VDIHW\�FULWLFDO�IXQFWLRQ��D�VDIHW\�GHYLFH�
VKDOO�EH�GHVLJQHG�DFFRUGLQJ�WR�RQH�RU�VHYHUDO�RI�WKH�
SULQFLSOHV�IRUPXODWHG�LQ ������WR ������
6DIHW\�GHYLFHV�VKDOO�EH�RSHUDWHG�DQG�FRQQHFWHG�ZLWK�
WKH�FRQWURO�V\VWHP�VR�WKDW�WKH\�FDQQRW�EH�HDVLO\�
GHIHDWHG�
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