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

BRITISH STANDARD BS EN
12696:2000

The European Standard EN 12696:2000 has the status of a
British Standard

ICS 77.060; 91.080.40

NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW

Cathodic protection of
steel in concrete

Full document details: BS EN 12696:2000

http://www.avadocuments.com/doc/bs-en-12696-2000
http://www.avadocuments.com/doc/bs-en-12696-2000


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

 BSI 06-2000

ISBN 0 580 36049 0

BS EN 12696:2000

Amendments issued since publication

Amd. No. Date Comments

National foreword

This British Standard is the official English language version of EN 12696:2000.

Reference should also be made to BS 7361, Code of Practice for land and marine
applications, which will eventually be withdrawn when all the CEN Standards
relating to Cathodic Protection currently being prepared, are published.

The UK participation in its preparation was entrusted to Technical Committee
GEL/603, Cathodic Protection, which has the responsibility to:

Ð aid enquirers to understand the text;

Ð present to the responsible European committee any enquiries on the
interpretation, or proposals for change, and keep the UK interests informed;

Ð monitor related international and European developments and promulgate
them in the UK.

A list of organizations represented on this committee can be obtained on request to
its secretary.

Cross-references

The British Standards which implement international or European publications
referred to in this document may be found in the BSI Standards Catalogue under the
section entitled ªInternational Standards Correspondence Indexº, or by using the
ªFindº facility of the BSI Standards Electronic Catalogue.

A British Standard does not purport to include all the necessary provisions of a
contract. Users of British Standards are responsible for their correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, the EN title page,
pages 2 to 40, an inside back cover and a back cover.

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

Full document details: BS EN 12696:2000

http://www.avadocuments.com/doc/bs-en-12696-2000
http://www.avadocuments.com/doc/bs-en-12696-2000


(8523($1�67$1'$5'

1250(�(8523e(11(

(8523b,6&+(�1250

(1������

0DUFK�����

,&6������������������

(QJOLVK�YHUVLRQ

&DWKRGLF�SURWHFWLRQ�RI�VWHHO�LQ�FRQFUHWH

3URWHFWLRQ�FDWKRGLTXH�GH�O¶DFLHU�GDQV�EpWRQ .DWKRGLVFKHU�.RUURVLRQVVFKXW]�YRQ�6WDKO�LQ�%HWRQ

7KLV�(XURSHDQ�6WDQGDUG�ZDV�DSSURYHG�E\�&(1�RQ����'HFHPEHU������

&(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�

(8523($1� &200,77((� )25� 67$1'$5',=$7,21
&20,7e � (8523e(1� '( � 1250$/,6$7,21
(8523b,6&+(6 � .20,7(( � )h5 � 125081*

&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������������(

Full document details: BS EN 12696:2000

http://www.avadocuments.com/doc/bs-en-12696-2000
http://www.avadocuments.com/doc/bs-en-12696-2000


3DJH��
(1�����������

��%6,��������

&RQWHQWV

3DJH

)RUHZRUG����������������������������������������������������������������������������������������������������������������������������������������������

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

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

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

�� 7HUPV�DQG�GHILQLWLRQV�����������������������������������������������������������������������������������������������������������������

�� *HQHUDO���������������������������������������������������������������������������������������������������������������������������������������

�� 6WUXFWXUH�DVVHVVPHQW�DQG�UHSDLU�����������������������������������������������������������������������������������������������

�� &DWKRGLF�3URWHFWLRQ�6\VWHP�&RPSRQHQWV����������������������������������������������������������������������������������

�� ,QVWDOODWLRQ�SURFHGXUHV��������������������������������������������������������������������������������������������������������������

�� &RPPLVVLRQLQJ��������������������������������������������������������������������������������������������������������������������������

�� 6\VWHP�UHFRUGV�DQG�GRFXPHQWDWLRQ������������������������������������������������������������������������������������������

��� 2SHUDWLRQ�DQG�PDLQWHQDQFH������������������������������������������������������������������������������������������������������

$QQH[�$���LQIRUPDWLYH��3ULQFLSOHV�RI�FDWKRGLF�SURWHFWLRQ�DQG�LWV�DSSOLFDWLRQ�WR�VWHHO�LQ�FRQFUHWH�������

$QQH[�%���LQIRUPDWLYH��'HVLJQ�SURFHVV����������������������������������������������������������������������������������������������

$QQH[�&���LQIRUPDWLYH��1RWHV�RQ�$QRGH�6\VWHPV������������������������������������������������������������������������������

%LEOLRJUDSK\����������������������������������������������������������������������������������������������������������������������������������������

Full document details: BS EN 12696:2000

http://www.avadocuments.com/doc/bs-en-12696-2000
http://www.avadocuments.com/doc/bs-en-12696-2000


3DJH��
(1�����������

��%6,��������

)RUHZRUG

7KLV� (XURSHDQ� 6WDQGDUG� KDV� EHHQ� SUHSDUHG� E\� 7HFKQLFDO� &RPPLWWHH� &(1�7&� ����� &DWKRGLF
SURWHFWLRQ��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�

,QWURGXFWLRQ

7KLV� (XURSHDQ� 6WDQGDUG� LV� OLPLWHG� WR� FDWKRGLF� SURWHFWLRQ� RI� VWHHO� LQ� DWPRVSKHULFDOO\� H[SRVHG
FRQFUHWH�� 0DQ\� DWPRVSKHULFDOO\� H[SRVHG� UHLQIRUFHG� DQG� SUHVWUHVVHG� FRQFUHWH� VWUXFWXUHV
LQFRUSRUDWH� IRXQGDWLRQV� RU� ORZHU� HOHYDWLRQV� ZKLFK� DUH� EXULHG� RU� VXEPHUJHG�� %HFDXVH� WKH
WHFKQRORJ\�IRU�WKH�DSSOLFDWLRQ�RI�FDWKRGLF�SURWHFWLRQ�WR�VWHHO�LQ�EXULHG�RU�VXEPHUJHG�FRQFUHWH�DQG
WKH�FULWHULD�RI�SURWHFWLRQ�IRU�VWHHO�LQ�EXULHG�RU�VXEPHUJHG�FRQFUHWH�DUH�ERWK�VLJQLILFDQWO\�GLIIHUHQW�WR
WKRVH� DSSOLFDEOH� WR� FDWKRGLF� SURWHFWLRQ� RI� VWHHO� LQ� DWPRVSKHULFDOO\� H[SRVHG� FRQFUHWH�� WKHVH
IRXQGDWLRQV�RU�ORZHU�HOHYDWLRQV�DUH�QRW�DGGUHVVHG�LQ�WKLV�(XURSHDQ�6WDQGDUG�

7KHUH� DUH� RWKHU� HOHFWURFKHPLFDO� WUHDWPHQWV� LQWHQGHG� WR� SURYLGH� FRUURVLRQ� FRQWURO� IRU� VWHHO� LQ
FRQFUHWH��7KHVH�WHFKQLTXHV�LQFOXGH�UH�DONDOL]DWLRQ�DQG�FKORULGH�H[WUDFWLRQ�DQG�DUH�QRW�LQFRUSRUDWHG
LQWR� WKLV� (XURSHDQ� 6WDQGDUG�� $W� WKH� WLPH� RI� SUHSDUDWLRQ� RI� WKLV� (XURSHDQ� 6WDQGDUG
&(1�7&�����:*��ZHUH� LQ� WKH� SURFHVV� RI� FROOHFWLQJ� GDWD� RQ� HOHFWURFKHPLFDO� UH�DONDOL]DWLRQ� DQG
FKORULGH�H[WUDFWLRQ�WR�SUHSDUH�(XURSHDQ�6WDQGDUGV�RQ�WKHVH�WHFKQLTXHV�DW�DQ�DSSURSULDWH�WLPH�

&DWKRGLF� SURWHFWLRQ� RI� VWHHO� LQ� FRQFUHWH� LV� D� WHFKQLTXH� WKDW� KDV� EHHQ� GHPRQVWUDWHG� WR� EH
VXFFHVVIXO� LQ� DSSURSULDWH� DSSOLFDWLRQV� LQ� SURYLGLQJ� FRVW� HIIHFWLYH� ORQJ� WHUP� FRUURVLRQ� FRQWURO� IRU
VWHHO� LQ� FRQFUHWH�� ,W� LV� D� WHFKQLTXH� WKDW� UHTXLUHV� VSHFLILF� GHVLJQ� FDOFXODWLRQV� DQG� GHILQLWLRQ� RI
LQVWDOODWLRQ�SURFHGXUHV�LQ�RUGHU�WR�EH�VXFFHVVIXOO\�LPSOHPHQWHG��7KLV�(XURSHDQ�6WDQGDUG�GRHV�QRW
UHSUHVHQW�D�GHVLJQ�FRGH�IRU�FDWKRGLF�SURWHFWLRQ�RI�VWHHO�LQ�FRQFUHWH�EXW�UHSUHVHQWV�D�SHUIRUPDQFH
VWDQGDUG� IRU�ZKLFK� LW� LV� DQWLFLSDWHG�� LQ� RUGHU� WR� FRPSO\�ZLWK� WKH� VWDQGDUG�� D� GHWDLOHG� GHVLJQ� DQG
VSHFLILFDWLRQ�IRU�PDWHULDOV��LQVWDOODWLRQ��FRPPLVVLRQLQJ�DQG�RSHUDWLRQ�ZLOO�EH�SUHSDUHG�

�� 6FRSH

7KLV� (XURSHDQ� 6WDQGDUG� VSHFLILHV� SHUIRUPDQFH� UHTXLUHPHQWV� IRU� FDWKRGLF� SURWHFWLRQ� RI� VWHHO� LQ
DWPRVSKHULFDOO\� H[SRVHG� FRQFUHWH�� LQ� ERWK� QHZ� DQG� H[LVWLQJ� VWUXFWXUHV�� ,W� FRYHUV� WKH
DWPRVSKHULFDOO\� H[SRVHG� SDUWV� RI� EXLOGLQJ� DQG� FLYLO� HQJLQHHULQJ� VWUXFWXUHV�� LQFOXGLQJ� QRUPDO
UHLQIRUFHPHQW� DQG� SUHVWUHVVHG� UHLQIRUFHPHQW� HPEHGGHG� LQ� WKH� FRQFUHWH�� ,W� LV� DSSOLFDEOH� WR
XQFRDWHG�VWHHO�UHLQIRUFHPHQW�DQG�WR�RUJDQLF�FRDWHG�VWHHO�UHLQIRUFHPHQW�

7KLV� (XURSHDQ� 6WDQGDUG� GRHV� QRW� DSSO\� WR� EXULHG� RU� VXEPHUJHG� HOHPHQWV� RI� WKH� EXLOGLQJV� RU
VWUXFWXUHV�

127(��$QQH[�$�JLYHV�JXLGDQFH�RQ�WKH�SULQFLSOHV�RI�FDWKRGLF�SURWHFWLRQ�DQG� LWV�DSSOLFDWLRQ� WR�VWHHO� LQ
FRQFUHWH�
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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��LQFOXGLQJ�DPHQGPHQWV��

(19��������� 3URGXFWV� DQG� V\VWHPV� IRU� WKH� SURWHFWLRQ� DQG� UHSDLU� RI� FRQFUHWH� VWUXFWXUHV� ±
'HILQLWLRQV�� UHTXLUHPHQWV�� TXDOLW\� FRQWURO� DQG� HYDOXDWLRQ� RI� FRQIRUPLW\� ±� 3DUW� ��
*HQHUDO�SULQFLSOHV�IRU�WKH�XVH�RI�SURGXFWV�DQG�V\VWHPV

(1�������� ,VRODWLQJ�WUDQVIRUPHUV�DQG�VDIHW\�LVRODWLQJ�WUDQVIRUPHUV���5HTXLUHPHQWV

,62������� &RUURVLRQ�RI�PHWDOV�DQG�DOOR\V���9RFDEXODU\

,(&�������� ([WUXGHG�VROLG�GLHOHFWULF�LQVXODWHG�SRZHU�FDEOHV�IRU�UDWHG�YROWDJHV�IURP���N9�XS�WR
���N9

,(&�������� 'HJUHHV�RI�SURWHFWLRQ�SURYLGHG�E\�HQFORVXUHV��,3�&RGH�

�� 7HUPV�DQG�GHILQLWLRQV

)RU� WKH� SXUSRVHV� RI� WKLV� (XURSHDQ� 6WDQGDUG�� WKH� WHUPV� DQG� GHILQLWLRQV� JLYHQ� LQ� ,62������ DQG
(19��������DQG�WKH�IROORZLQJ�DSSO\�

���
]RQH
D�GHILQHG�SDUW�RI�D�FDWKRGLF�SURWHFWLRQ�V\VWHP

127(��$QRGH�V\VWHPV�PD\�EH�GLYLGHG�LQWR�]RQHV�WR�VXSSO\�FXUUHQW�WR�D�IXOO\�FRQWLQXRXV�UHLQIRUFHPHQW
PDWUL[��$OWHUQDWLYHO\�D�VLQJOH�DQRGH�]RQH�PD\�VXSSO\�FXUUHQW� WR�VHSDUDWH��HOHFWULFDOO\� LVRODWHG��]RQHV
ZLWKLQ� WKH� UHLQIRUFHPHQW� V\VWHP�� )LQDOO\� ]RQHV� PD\� FRPSULVH� DQ� LQGLYLGXDO� DQRGH� ]RQH� IRU� HDFK
UHLQIRUFHPHQW�]RQH�

$V� WKH� FXUUHQW� SURYLVLRQ� WR� HDFK� RI� WKH� ]RQHV� LQ� HDFK� RI� WKHVH� DOWHUQDWLYHV� FDQ� EH� VHSDUDWHO\
FRQWUROOHG�DQG�PHDVXUHG�DOO�DUH�JHQHULFDOO\�FDOOHG� µFDWKRGLF�SURWHFWLRQ�]RQHV¶�DQG�VSHFLILFDOO\�DV
µDQRGH�]RQHV¶�RU�µFDWKRGH�]RQHV¶�

�� *HQHUDO

���� 4XDOLW\�PDQDJHPHQW�V\VWHPV

7KH�GHVLJQ�� WKH� LQVWDOODWLRQ�� WKH� HQHUJL]LQJ�� WKH� FRPPLVVLRQLQJ�� WKH� ORQJ�WHUP�RSHUDWLRQ� DQG� WKH
GRFXPHQWDWLRQ� RI� DOO� RI� WKH� HOHPHQWV� RI� FDWKRGLF� SURWHFWLRQ� V\VWHPV� IRU� VWHHO� LQ� DWPRVSKHULFDOO\
H[SRVHG�FRQFUHWH�VKDOO�EH�IXOO\�GRFXPHQWHG�

127(�� (1�,62������ FRQVWLWXWHV� D� VXLWDEOH� 4XDOLW\� 0DQDJHPHQW� 6\VWHPV� 6WDQGDUG� ZKLFK� PD\� EH
XWLOL]HG�

(DFK�HOHPHQW�RI�WKH�ZRUN�VKDOO�EH�XQGHUWDNHQ�LQ�DFFRUGDQFH�ZLWK�D�IXOO\�GRFXPHQWHG�TXDOLW\�SODQ�

(DFK�VWDJH�RI�WKH�GHVLJQ�VKDOO�EH�FKHFNHG�DQG�WKH�FKHFNLQJ�VKDOO�EH�GRFXPHQWHG�

(DFK� VWDJH� RI� WKH� LQVWDOODWLRQ�� HQHUJL]LQJ�� FRPPLVVLRQLQJ� DQG� RSHUDWLRQ� VKDOO� EH� WKH� VXEMHFW� RI
DSSURSULDWH�YLVXDO��PHFKDQLFDO�DQG�RU�HOHFWULFDO�WHVWLQJ�DQG�DOO�WHVWLQJ�VKDOO�EH�GRFXPHQWHG�
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$OO� WHVW� LQVWUXPHQWDWLRQ�VKDOO� KDYH� YDOLG� FDOLEUDWLRQ� FHUWLILFDWHV� WUDFHDEOH� WR� QDWLRQDO�RU�(XURSHDQ
6WDQGDUGV�RI�FDOLEUDWLRQ�

7KH�GRFXPHQWDWLRQ�VKDOO�FRQVWLWXWH�SDUW�RI�WKH�SHUPDQHQW�UHFRUGV�IRU�WKH�ZRUNV�

���� 3HUVRQQHO

(DFK� DVSHFW� RI� WKH� FDWKRGLF� SURWHFWLRQ� V\VWHP� GHVLJQ�� LQVWDOODWLRQ�� WHVWLQJ� RI� WKH� LQVWDOODWLRQ�
HQHUJL]LQJ�� FRPPLVVLRQLQJ� DQG� ORQJ�WHUP� RSHUDWLRQDO� FRQWURO� VKDOO� EH� XQGHU� WKH� VXSHUYLVLRQ� RI
SHUVRQQHO� ZLWK� DSSURSULDWH� TXDOLILFDWLRQ�� WUDLQLQJ�� H[SHUWLVH� DQG� H[SHULHQFH� LQ� WKH� SDUWLFXODU
HOHPHQW�RI�WKH�ZRUN�IRU�ZKLFK�KH�LV�UHVSRQVLEOH�

127(�� &DWKRGLF� SURWHFWLRQ� RI� VWHHO� LQ� FRQFUHWH� LV� D� VSHFLDOLVW� PXOWLGLVFLSOLQH� DFWLYLW\�� ([SHUWLVH� LV
UHTXLUHG� LQ� WKH� ILHOGV�RI�HOHFWURFKHPLVWU\��FRQFUHWH� WHFKQRORJ\��FLYLO�DQG�RU�VWUXFWXUDO�HQJLQHHULQJ�DQG
FDWKRGLF�SURWHFWLRQ�HQJLQHHULQJ�

���� 'HVLJQ

7KLV�VWDQGDUG�GRHV�QRW�UHSUHVHQW�D�GHVLJQ�FRGH�EXW�LV�D�SHUIRUPDQFH�VWDQGDUG�

&DWKRGLF�SURWHFWLRQ�V\VWHPV�IRU�VWHHO�LQ�DWPRVSKHULFDOO\�H[SRVHG�FRQFUHWH�VKDOO�EH�WKH�VXEMHFW�RI
GHWDLOHG�GHVLJQ�
7KH�GHVLJQ�VKDOO��DV�D�PLQLPXP��LQFOXGH�WKH�IROORZLQJ�

D��GHWDLOHG�FDOFXODWLRQV�
E��GHWDLOHG�LQVWDOODWLRQ�GUDZLQJV�
F�� GHWDLOHG�PDWHULDO�DQG�HTXLSPHQW�VSHFLILFDWLRQV�
G��GHWDLOHG� PHWKRG� VWDWHPHQWV� RU� VSHFLILFDWLRQ� IRU� LQVWDOODWLRQ�� WHVWLQJ�� HQHUJL]LQJ�

FRPPLVVLRQLQJ�DQG�RSHUDWLRQ�

127(��$QQH[�%�OLVWV�LWHPV�WKDW�VKRXOG�EH�FRQVLGHUHG�LQ�WKH�GHWDLOHG�GHVLJQ�

�� 6WUXFWXUH�DVVHVVPHQW�DQG�UHSDLU

���� *HQHUDO

7KH�DVVHVVPHQW�RI�D�VWUXFWXUH��LQFOXGLQJ�LWV�PDWHULDO�FRQGLWLRQ��LWV�VWUXFWXUDO�LQWHJULW\��DQG�ZKHWKHU
DQG�KRZ�WR�UHSDLU�LW��VKDOO�EH�SHUIRUPHG�LQ�DFFRUGDQFH�ZLWK�(19��������

127(��7KLV�DVVHVVPHQW�ZLOO�QRUPDOO\�EH�XQGHUWDNHQ�SULRU�WR�D�GHFLVLRQ�WR�XVH�FDWKRGLF�SURWHFWLRQ�DQG
ZLOO�QRW�QRUPDOO\�EH�XQGHUWDNHQ�E\�SHUVRQQHO��WUDLQHG�LQ�FDWKRGLF�SURWHFWLRQ�SURFHGXUHV�

:KHQ�FDWKRGLF�SURWHFWLRQ�LV�SURSRVHG�DV�WKH�UHSDLU�SURWHFWLRQ�PHWKRG��RU�SDUW�RI�LW��IRU�D�VWUXFWXUH�
DGGLWLRQDO�LQYHVWLJDWLRQ�VKDOO�EH�XQGHUWDNHQ�LQ�RUGHU�WR�

D�� FRQILUP�WKH�VXLWDELOLW\�RI�FDWKRGLF�SURWHFWLRQ�
E��SURYLGH�V\VWHP�GHVLJQ�LQSXW�LQIRUPDWLRQ��VHH�$QQH[�%�

7KHVH�LQYHVWLJDWLRQV�VKDOO�LQFOXGH�EXW�VKDOO�QRW�EH�OLPLWHG�WR�WKRVH�LQ�����WR������EHORZ�
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���� 5HFRUGV

$OO�DYDLODEOH�GUDZLQJV��VSHFLILFDWLRQV��UHFRUGV�DQG�QRWHV�VKDOO�EH�UHYLHZHG�WR�DVVHVV�WKH�ORFDWLRQ�
TXDQWLW\�� QDWXUH� �H�J�� QRUPDO�� =Q�JDOYDQL]HG�� HSR[\�FRDWHG�� SUHVWUHVVHG�� DQG� FRQWLQXLW\� RI� WKH
UHLQIRUFHPHQW��DQG�WKH�FRQVWLWXHQWV�DQG�TXDOLW\�RI�WKH�FRQFUHWH�

7KH�DYDLODEOH�LQIRUPDWLRQ�VKDOO�EH�FRQILUPHG�DQG�VXSSOHPHQWHG�E\�VLWH�VXUYH\�DQG�ODERUDWRU\�WHVWV
DV�VSHFLILHG�LQ�����WR�����

���� 9LVXDO�,QVSHFWLRQ�DQG�'HODPLQDWLRQ�6XUYH\

9LVXDO�VXUYH\�GDWD�VKDOO�EH�FROOHFWHG�WR�DVFHUWDLQ�WKH�W\SH��FDXVHV�DQG�H[WHQW�RI�GHIHFWV��DQG�DQ\
IHDWXUHV�RI�WKH�VWUXFWXUH�RU�LWV�VXUURXQGLQJ�HQYLURQPHQW��ZKLFK�FRXOG�LQIOXHQFH�WKH�DSSOLFDWLRQ�DQG
HIIHFWLYHQHVV� RI� FDWKRGLF� SURWHFWLRQ�� $UHDV� ZKLFK� KDYH� EHHQ� SUHYLRXVO\� UHSDLUHG� DQG� WKH� UHSDLU
PHWKRGV�DQG�PDWHULDOV�VKDOO�EH�LGHQWLILHG�

$OO� DUHDV� RI� WKH� VWUXFWXUH� ZKLFK� UHTXLUH� WR� EH� FDWKRGLFDOO\� SURWHFWHG� VKDOO� EH� FKHFNHG� IRU
GHODPLQDWLRQ�RI�WKH�FRQFUHWH�FRYHU�

'HIHFWV�VXFK�DV�FUDFNV��KRQH\FRPELQJ��RU�SRRU�FRQVWUXFWLRQ� MRLQWV�ZKLFK�FRXOG�SHUPLW�VLJQLILFDQW
ZDWHU�SHQHWUDWLRQ�DQG�ZKLFK�FRXOG�LQ�WXUQ�LPSDLU�WKH�HIIHFWLYHQHVV�RI�WKH�FDWKRGLF�SURWHFWLRQ��VKDOO
EH�UHFRUGHG�

���� &KORULGH�DQDO\VLV

7KH�FKORULGH�FRQWHQW�RI�WKH�FRQFUHWH�VKDOO�EH�GHWHUPLQHG��LQ�DFFRUGDQFH�ZLWK�(19��������

���� &DUERQDWLRQ�GHSWK�PHDVXUHPHQW

'LVWULEXWLRQ�RI�FDUERQDWLRQ�GHSWKV�VKDOO�EH�PHDVXUHG�LQ�DFFRUGDQFH�ZLWK�(19��������

���� &RQFUHWH�FRYHU�DQG�UHLQIRUFHPHQW�ORFDWLRQ

&RQFUHWH�FRYHU�DQG�UHLQIRUFHPHQW�VL]H�DQG�SRVLWLRQ�PHDVXUHPHQWV�VKDOO�EH�FDUULHG�RXW�LQ�RUGHU�WR
DVVHVV� ZKHWKHU� WKH� DQRGH�FDWKRGH� VSDFLQJ� ZLOO� EH� DGHTXDWH� IRU� WKH� SDUWLFXODU� DQRGH� V\VWHP
HQYLVDJHG�DQG�WR�LGHQWLI\�GHQVH�UHJLRQV�RI�UHLQIRUFHPHQW�ZKLFK�PD\�UHTXLUH�KLJK�FXUUHQW�GHQVLW\�
6KLHOGLQJ�RI�WKH�UHLQIRUFHPHQW�WR�EH�SURWHFWHG��FDXVHG�E\�HPEHGGHG�PHWDO�PHVKHV��PHWDO�ILEUHV�RU
SODWHV�� SODVWLF� VKHHWV� RU� QRQ�FRQGXFWLYH� UHSDLU� PDWHULDOV�� ZKLFK� FRXOG� LPSDLU� WKH� HIILFLHQF\� RI
FDWKRGLF�SURWHFWLRQ�VKDOO�EH�DVVHVVHG��3RVVLEOH�VKRUW�FLUFXLWV�EHWZHHQ�UHLQIRUFLQJ�VWHHO�DQG�DQRGH
VKDOO�EH�DVVHVVHG�
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���� 5HLQIRUFHPHQW�HOHFWULFDO�FRQWLQXLW\

'UDZLQJV� RI� UHLQIRUFHPHQW� DQG� RWKHU� VWHHO� HOHPHQWV� VKDOO� EH� FKHFNHG� IRU� FRQWLQXLW\� ZKLFK� VKDOO
WKHQ�EH�SURYHQ�RQ�VLWH�E\�PHDVXULQJ�WKH�HOHFWULFDO�UHVLVWDQFH�DQG�RU�SRWHQWLDO�GLIIHUHQFH�EHWZHHQ
EDUV�LQ�ORFDWLRQV�UHPRWH�IURP�HDFK�RWKHU�DFURVV�WKH�VWUXFWXUH�DV�VSHFLILHG�LQ�����IRU�WKH�SXUSRVH�RI
FRQILUPLQJ� FDWKRGLF� SURWHFWLRQ� IHDVLELOLW\� DQG� SURYLGLQJ� GHVLJQ� LQIRUPDWLRQ�� 7KLV� VKDOO� LQFOXGH� DW
OHDVW�DQ�DVVHVVPHQW�RI�WKH�IROORZLQJ�RQ�D�UHSUHVHQWDWLYH�EDVLV�

D��HOHFWULFDO�FRQWLQXLW\�EHWZHHQ�HOHPHQWV�RI�WKH�VWUXFWXUH�ZLWKLQ�HDFK�]RQH�RI�WKH�FDWKRGLF
SURWHFWLRQ�V\VWHP�

E��HOHFWULFDO�FRQWLQXLW\�RI�UHLQIRUFHPHQW�ZLWKLQ�HOHPHQWV�RI�WKH�VWUXFWXUH�
F�� HOHFWULFDO� FRQWLQXLW\� RI� PHWDOOLF� LWHPV�� RWKHU� WKDQ� UHLQIRUFHPHQW�� WR� WKH� UHLQIRUFHPHQW

LWVHOI�

$W�WKH�VXEVHTXHQW�UHSDLU�DQG�LQVWDOODWLRQ�VWDJH��UHLQIRUFHPHQW�HOHFWULFDO�FRQWLQXLW\�VKDOO�EH�IXUWKHU
FKHFNHG�LQ�DFFRUGDQFH�ZLWK�WKH�PHWKRGV��DQG�WR�WKH�H[WHQW��VSHFLILHG�LQ�����

���� 6WHHO�FRQFUHWH�SRWHQWLDO

5HSUHVHQWDWLYH� DUHDV�� ERWK� GDPDJHG� DQG� DSSDUHQWO\� XQGDPDJHG�� VKDOO� EH� VXUYH\HG� IRU
UHLQIRUFHPHQW� FRUURVLRQ� DFWLYLW\�� XVLQJ� SRUWDEOH� UHIHUHQFH� HOHFWURGHV� FRQIRUPLQJ� WR� ������
0HDVXUHPHQWV�VKDOO�EH�WDNHQ��SUHIHUDEO\�RQ�DQ�RUWKRJRQDO�JULG��DW�D�PD[LPXP�VSDFLQJ�RI�����PP�

127(���� ,W� LV�QRW�QHFHVVDU\�WR�FDUU\�RXW�D�VWHHO�FRQFUHWH�SRWHQWLDO�VXUYH\�RI� WKH�HQWLUH�VWUXFWXUH�� ,W� LV
DSSURSULDWH� WR� VXUYH\� LQ� PRUH� GHWDLO� WKRVH� DUHDV� ZKHUH� UHIHUHQFH� HOHFWURGHV� DUH� SODQQHG� WR� EH
SHUPDQHQWO\�LQVWDOOHG�LQ�RUGHU�WR�SODFH�WKHP�LQ�PRVW�DQRGLF�DQG�RWKHU�VXLWDEOH�ORFDWLRQV�

&RQWLQXLW\� RI� WKH� UHLQIRUFHPHQW� ZLWKLQ� DQ\� VWHHO�FRQFUHWH� SRWHQWLDO� VXUYH\� DUHD� LV� HVVHQWLDO� DQG
VKDOO�EH�FKHFNHG��XVLQJ�WKH�PHWKRG�LQ�����EHIRUH�WKH�VWHHO�FRQFUHWH�SRWHQWLDO�VXUYH\�

127(� ��� ,W� LV� HVVHQWLDO� WKDW� PHDVXUHPHQWV� LQ� DQ\� DUHDV� LGHQWLILHG� DV� GHODPLQDWHG�� LQ� WKH� VXUYH\
VSHFLILHG� LQ� ����� VKRXOG� EH� WUHDWHG� ZLWK� FDXWLRQ�� EHFDXVH� GHODPLQDWLRQ� FDQ� SURGXFH� UHDGLQJV
LQFRQVLVWHQW�ZLWK�WKH�OHYHO�RI�FRUURVLRQ�RI�WKH�UHLQIRUFHPHQW�

���� &RQFUHWH�HOHFWULFDO�UHVLVWLYLW\

7KH� LPSDFW� RI� YDULDWLRQV� LQ� FRQFUHWH� UHVLVWLYLW\� RQ� WKH� FDWKRGLF� SURWHFWLRQ� V\VWHP� VKDOO� EH
FRQVLGHUHG�

����� 5HSDLU

�������*HQHUDO

$OO�RSHUDWLRQV�FRPSULVLQJ�UHSDLU�VKDOO�EH�SHUIRUPHG�LQ�DFFRUGDQFH�ZLWK�(19��������H[FHSW�ZKHUH
VWDWHG�RWKHUZLVH�LQ�WKLV�FODXVH�

127(��,QVWDOODWLRQ�RI�FDWKRGLF�SURWHFWLRQ�WR�DQ�H[LVWLQJ�VWUXFWXUH�PD\�EH�DVVRFLDWHG�ZLWK�RWKHU�IRUPV�RI
UHSDLU�ZRUN�VXFK�DV�VWUHQJWKHQLQJ��SDWFKLQJ�RU�FRDWLQJ��DV�GHWHUPLQHG�LQ�DFFRUGDQFH�ZLWK�(19��������
,Q�WKLV�FODXVH�WKH�WHUP� 
UHSDLU
�VLJQLILHV�UHLQVWDWHPHQW�RI� WKH�GDPDJHG�GHWHULRUDWHG�FRQFUHWH�VXEVWUDWH
WR�SURYLGH�DQ�XQLQWHUUXSWHG�SDWK� IRU� WKH� IORZ�RI� FDWKRGLF�SURWHFWLRQ�FXUUHQW�SULRU� WR� WKH� LQVWDOODWLRQ�RI
FDWKRGLF�SURWHFWLRQ��DV�ZHOO�DV�UHLQVWDWHPHQW�DW�ORFDWLRQV�ZKHUH�FRQFUHWH�KDV�EHHQ�UHPRYHG�WR�SURYLGH
DFFHVV�WR�UHLQIRUFHPHQW��LQVWDOO�FDEOH�FRQQHFWLRQV�DQG�PRQLWRULQJ�VHQVRUV��DQG�VXFK�OLNH�
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������� &RQFUHWH�UHPRYDO

$OO� UHSDLU� PDWHULDOV� IURP� SUHYLRXV� LQVWDOODWLRQV� ZLWK� DQ� HOHFWULFDO� UHVLVWLYLW\� RXWVLGH� WKH� UDQJH
�����WR�������RI�WKH�QRPLQDO�SDUHQW�FRQFUHWH�HOHFWULFDO�UHVLVWLYLW\�VKDOO�EH�EURNHQ�RXW�WR�DFKLHYH�D
FOHDQ�FRQFUHWH�VXUIDFH�

$Q\� W\LQJ�ZLUH�� QDLOV� RU� RWKHU�PHWDO� FRPSRQHQWV� YLVLEOH� RQ� WKH� FRQFUHWH�� WKDW�PLJKW� FRQWDFW� WKH
DQRGH�V\VWHP�RU�PLJKW�EH�WRR�FORVH�WR�WKH�DQRGH�IRU�RSWLPXP�DQRGH�FDWKRGH�VSDFLQJ�VKDOO�EH�FXW
EDFN�DQG�WKH�FRQFUHWH�VKDOO�EH�UHSDLUHG�

127(��$Q\�PHWDOOLF�REMHFWV�HOHFWULFDOO\�LVRODWHG�IURP�WKH�FDWKRGLF�SURWHFWLRQ�FDWKRGH�FLUFXLW�PD\�FRUURGH
DQG�PD\�UHTXLUH�WR�EH�HOHFWULFDOO\�ERQGHG�WR�WKH�UHLQIRUFHPHQW�RU�UHPRYHG

7KH� UHPRYDO�RI�SK\VLFDOO\� VRXQG�FKORULGH�FRQWDPLQDWHG�RU� FDUERQDWHG�FRQFUHWH�SULRU� WR�DSSO\LQJ
FDWKRGLF�SURWHFWLRQ�LV�QRW�QHFHVVDU\�

������� 5HLQIRUFHPHQW�SUHSDUDWLRQ

$Q\� ORRVH� FRUURVLRQ� SURGXFW� SDUWLFOHV� VKDOO� EH� UHPRYHG� IURP� H[SRVHG� UHLQIRUFHPHQW� WR� HQVXUH
JRRG�FRQWDFW�EHWZHHQ�WKH�VWHHO�DQG�WKH�UHSDLU�PDWHULDO��EXW�WKHUH�LV�QR�QHHG�WR�FOHDQ�UHLQIRUFHPHQW
WR�EULJKW�PHWDO�

1HLWKHU�SULPHUV�QRU�FRDWLQJV�RQ�WKH�VWHHO�QRU�LQVXODWLQJ�UHVLVWLYH�ERQGLQJ�DJHQWV�VKDOO�EH�XVHG�

������� &RQFUHWH�UHLQVWDWHPHQW

&RQFUHWH�UHLQVWDWHPHQW�VKDOO�EH�LQ�DFFRUGDQFH�ZLWK�(19��������

6XEMHFW�WR�WKH�QHHG�WR�SURYLGH�DGHTXDWH�FRYHU�WR�DYRLG�VKRUW�FLUFXLWV��FRQFUHWH�VKDOO�EH�UHLQVWDWHG
XVLQJ�FHPHQWLWLRXV�PDWHULDOV��5HSDLU�PDWHULDOV�FRQWDLQLQJ�PHWDO��HLWKHU�ILEUH�RU�SRZGHU��VKDOO�QRW�EH
XVHG�� 7KH� HOHFWULFDO� UHVLVWLYLW\� FKDUDFWHULVWLFV� DQG� PHFKDQLFDO� SURSHUWLHV� RI� WKH� UHSDLU� PDWHULDOV
VKDOO�EH�VLPLODU� WR� WKH�RULJLQDO�FRQFUHWH��3URSULHWDU\�FXULQJ�PHPEUDQHV�VKDOO�QRW�EH�XVHG�SULRU� WR
VXEVHTXHQW�DQRGH�LQVWDOODWLRQ�RYHU�WKH�UHSDLU�DUHD�

7KH�HOHFWULFDO�UHVLVWLYLW\�RI�FRQFUHWH�UHSDLU�PDWHULDOV�VKDOO�EH�ZLWKLQ�WKH�UDQJH������WR�������RI�WKH
QRPLQDO�SDUHQW�FRQFUHWH�HOHFWULFDO�UHVLVWLYLW\�

����� &HPHQWLWLRXV�2YHUOD\

)ROORZLQJ�UHSDLU�DV�VSHFLILHG�LQ�������DQG�DQRGH�LQVWDOODWLRQ�LQ�DFFRUGDQFH�ZLWK����������DQG�����D
FHPHQWLWLRXV�RYHUOD\�VKDOO�EH�DSSOLHG�RYHU�DSSURSULDWH�W\SHV�RI� LQVWDOOHG�DQRGH��$OO�PDWHULDOV�DQG
DSSOLFDWLRQ�PHWKRGV�VKDOO�EH�LQ�DFFRUGDQFH�ZLWK�(19���������7KH�DYHUDJH�ERQG�VWUHQJWK�EHWZHHQ
H[LVWLQJ�FRQFUHWH�DQG�RYHUOD\�VKDOO�EH�JUHDWHU� WKDQ�����1�PPð�DQG� WKH�PLQLPXP�VKDOO�EH�JUHDWHU
WKDQ�����1�PPð��RU�WKH�WHVW�IDLOXUH�VKDOO�EH�ZLWKLQ�WKH�H[LVWLQJ�FRQFUHWH�

2YHUOD\�DSSOLFDWLRQ�PD\�EH�FRPELQHG�ZLWK�FRQFUHWH�UHSDLU�

,Q� VXFK� FDVHV� WKH� HOHFWULFDO� UHVLVWLYLW\� RI� FRQFUHWH� UHSDLU� PDWHULDOV� VKDOO� EH� ZLWKLQ� WKH� UDQJH
�����WR������� RI� WKH� QRPLQDO� SDUHQW� FRQFUHWH� HOHFWULFDO� UHVLVWLYLW\�� $QRGH� RYHUOD\V�PD\� H[FHHG
������ RI� SDUHQW� FRQFUHWH� HOHFWULFDO� UHVLVWLYLW\� VXEMHFW� WR� D� PD[LPXP� RI� ����NW�FP� DW� DPELHQW
FRQGLWLRQV�DQG�VXEMHFW�WR�WKH�DQRGH�ZLWKLQ�WKH�RYHUOD\�EHLQJ�DEOH�WR�SDVV�LWV�GHVLJQ�FXUUHQW�DW�WKH
GHVLJQ�YROWDJH�LQ�DQ�RYHUOD\�RI�WKLV�UHVLVWLYLW\�
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7KH�VHOHFWHG�PDWHULDO�� WKLFNQHVV�DQG�SODFHPHQW�PHWKRG�VKDOO�EH�FRPSDWLEOH�ZLWK�HDFK�RWKHU�DQG
ZLWK�WKH�DQRGH�PDWHULDO�

(OHFWULFDO� UHVLVWDQFH� EHWZHHQ� DQRGH� DQG� UHLQIRUFHPHQW� �FDWKRGH�� VKDOO� EH� PRQLWRUHG� WR� GHWHFW
VKRUW�FLUFXLWV�

&XULQJ� PHPEUDQHV� VKDOO� EH� UHPRYHG� RU� VKDOO� KDYH� VXIILFLHQWO\� GHJUDGHG� WR� DYRLG� DGYHUVHO\
LQIOXHQFLQJ�WKH�SHUIRUPDQFH�RI�WKH�FDWKRGLF�SURWHFWLRQ�V\VWHP�

����� 1HZ�VWUXFWXUHV

,Q�WKH�FDVH�RI�D�QHZ�VWUXFWXUH��LI�FDWKRGLF�SURWHFWLRQ�DV�D�SUHYHQWLYH�V\VWHP�LV�WR�EH�LQFOXGHG�LQ�WKH
RULJLQDO� FRQVWUXFWLRQ�� WKH� IROORZLQJ� LVVXHV� VKDOO� EH� DVVHVVHG� LQ� WKH� GHVLJQ�� VSHFLILFDWLRQ� DQG
FRQVWUXFWLRQ�SURFHGXUHV�� LQ�DGGLWLRQ� WR� WKH�UHTXLUHPHQWV�RI� WKH�UHPDLQGHU�RI� WKLV�VWDQGDUG�DQG�RI
WKH�VWDQGDUGV�JRYHUQLQJ�WKH�GHVLJQ�DQG�FRQVWUXFWLRQ�RI�WKH�QHZ�VWUXFWXUH�

D��3URYLVLRQ�DQG�FKHFNLQJ�RI�UHLQIRUFHPHQW�HOHFWULFDO�FRQWLQXLW\��LQ�DFFRUGDQFH�ZLWK�����
E��$GHTXDWH� VHFXULQJ� DQG� SURWHFWLRQ� RI� PRQLWRULQJ� VHQVRUV� DQG� DOO� FDEOHV� DQG� WKHLU

FRQQHFWLRQV��WR�DYRLG�GDPDJH�RU�GLVWXUEDQFH�GXULQJ�FRQFUHWH�SODFHPHQW�DQG�YLEUDWLRQ�
F�� &RQQHFWLRQ��ORFDWLRQ�RU�LQVXODWLRQ�RI�RWKHU�PHWDOOLF�IL[WXUHV��IL[LQJV��RU�RWKHU�LWHPV��VR�DV

WR�DYRLG�XQGHVLUDEOH�LQIOXHQFHV�IURP�WKH�FDWKRGLF�SURWHFWLRQ�V\VWHP�
G�� ,Q� WKH� FDVH� RI� DQRGHV� FDVW� LQWR� WKH� FRQFUHWH� VWUXFWXUH�� SURYLVLRQ� RI� VXIILFLHQW� ULJLG

LQVXODWLQJ� VSDFHUV� DQG� DWWDFKPHQWV� WR� VHFXUH� WKH� DQRGHV� LQ� SRVLWLRQ� DQG� SUHYHQW
FUHDWLRQ�RI�VKRUW�FLUFXLWV�GXULQJ�FRQFUHWH�SODFHPHQW�DQG�YLEUDWLRQ��(OHFWULFDO�UHVLVWDQFH
PRQLWRULQJ�EHWZHHQ�DQRGH�DQG�UHLQIRUFHPHQW� �FDWKRGH��VKDOO�EH�XVHG� WR�GHWHFW�VKRUW
FLUFXLWV�GXULQJ�FRQFUHWH�SODFHPHQW�

�� &DWKRGLF�3URWHFWLRQ�6\VWHP�&RPSRQHQWV

���� *HQHUDO

7KH�FDWKRGLF�SURWHFWLRQ�V\VWHP�VKDOO� LQFOXGH�DQ�DQRGH�V\VWHP�LQWHQGHG�WR�GLVWULEXWH�WKH�FDWKRGLF
SURWHFWLRQ�FXUUHQW�WR�WKH�UHOHYDQW�VXUIDFHV�RU�SDUWV�RI�WKH�FRQFUHWH��WR�IDFLOLWDWH�LWV�FRQYHUVLRQ�IURP
HOHFWURQLF� WR� LRQLF� FXUUHQW� DW� WKH� DQRGH�FRQFUHWH� LQWHUIDFH� DQG� WR� DOORZ� LWV� GLVWULEXWLRQ� WR� WKH
VXUIDFHV� RI� WKH� HPEHGGHG� VWHHO� LQ� WKH� FRQFUHWH�� 7KH� FDWKRGLF� SURWHFWLRQ� V\VWHP� VKDOO� IXUWKHU
LQFRUSRUDWH�SRVLWLYH�DQG�QHJDWLYH�G�F�� FDEOHV�EHWZHHQ� WKH�DQRGH�DQG� VWHHO� UHVSHFWLYHO\� DQG� WKH
G�F��SRZHU�VXSSO\��ZKLFK� IRU� LPSUHVVHG�FXUUHQW�V\VWHPV� LV� WKH�VRXUFH�RI� WKH�FDWKRGLF�SUHYHQWLRQ
FXUUHQW��5HIHUHQFH�HOHFWURGHV��RWKHU� HOHFWURGHV�DQG�RWKHU� VHQVRUV�DUH�NH\�HOHPHQWV�RI� FDWKRGLF
SURWHFWLRQ� V\VWHPV� DQG� FRQVWLWXWH� WKH� SHUIRUPDQFH�PRQLWRULQJ� V\VWHP�ZLWKLQ� FDWKRGLF� SURWHFWLRQ
V\VWHPV��7KH�GDWD�IURP�WKH�HOHFWURGHV�DQG�VHQVRUV�PD\�EH�LQWHUURJDWHG�DQG�GLVSOD\HG�E\�SRUWDEOH
LQVWUXPHQWDWLRQ�� SHUPDQHQWO\� LQVWDOOHG� LQVWUXPHQWDWLRQ� RI� HLWKHU� DXWRPDWLF� RU� PDQXDO� W\SH�� 7KH
HQWLUH� FDWKRGLF� SURWHFWLRQ� V\VWHP� VKDOO� EH� GHVLJQHG�� LQVWDOOHG� DQG� WHVWHG� WR� EH� VXLWDEOH� IRU� LWV
LQWHQGHG�OLIH�LQ�LWV�LQWHQGHG�HQYLURQPHQW�

���� $QRGH�V\VWHPV

7KH� DQRGH� V\VWHP� VKDOO� EH� FDSDEOH� RI� VXSSO\LQJ� WKH� SHUIRUPDQFH� UHTXLUHG� E\� WKH� FDWKRGLF
SURWHFWLRQ�GHVLJQ��VHH�������7KH�DQRGH�V\VWHP¶V�FDOFXODWHG�RU�DQWLFLSDWHG�OLIH�VKDOO�EH�VXIILFLHQW�IRU
WKH� GHVLJQ� OLIH� LQFRUSRUDWHG� LQ� WR� WKH� GHVLJQ�� ZLWK�� ZKHUH� QHFHVVDU\�� SODQQHG� PDLQWHQDQFH� RU
UHSODFHPHQW�RI�WKH�DQRGH�V\VWHP�RU�SDUWV�RI�WKH�V\VWHP�DW�SHULRGV�GHVLJQDWHG�LQ�WKH�GHVLJQ�
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7KH�DQRGH�FXUUHQW�GHQVLW\�VKDOO�FRQIRUP�WR�WKH�GHVLJQ�DQG�VKDOO�QRW�H[FHHG�VXFK�YDOXHV�UHVXOWLQJ
LQ�D�SHUIRUPDQFH�UHGXFWLRQ�RI�HLWKHU�

D�� WKH�FRQFUHWH�DW�WKH�DQRGH�FRQFUHWH�LQWHUIDFH��RU
E�� WKH�DQRGH�

GXULQJ�WKH�GHVLJQ�OLIH�RI�WKH�DQRGH�

7KH�GHVLJQ�DQG�RU� WKH�VHOHFWLRQ�RI� WKH�DQRGH�PDWHULDO� VKDOO� FRQVLGHU� OLNHO\� YDULDWLRQV� LQ� FDWKRGH
FXUUHQW�GHQVLW\�UHTXLUHPHQWV��VWHHO�GLVWULEXWLRQ��FRQFUHWH�HOHFWULFDO�UHVLVWLYLW\�DQG�DQ\�RWKHU�IDFWRUV
OLNHO\� WR�UHVXOW� LQ�XQHYHQ�GLVWULEXWLRQ�RI�FXUUHQW�GHPDQG�RU�FXUUHQW�GLVFKDUJH� IURP�WKH�DQRGH�DQG
WKH�SRVVLELOLW\�RI�WKLV�UHVXOWLQJ�LQ�HDUO\�IDLOXUH�RI�LVRODWHG�SDUWV�RI�WKH�DQRGH�V\VWHP�

127(����$�YDULHW\�RI�DQRGH�V\VWHPV�KDYH�EHHQ�GHYHORSHG��WHVWHG�DQG�GHPRQVWUDWHG�LQ�ORQJ�WHUP�ILHOG
DSSOLFDWLRQV� WR� EH� VXLWDEOH� IRU� XVH� LQ� WKH� FDWKRGLF� SURWHFWLRQ� RI� VWHHO� LQ� DWPRVSKHULFDOO\� H[SRVHG
FRQFUHWH��7KH�UHTXLUHPHQWV�IRU�VXFK�DQRGHV�DUH�XQLTXH�IRU�XVDJH�RI�FDWKRGLF�SURWHFWLRQ�LQ�FRQFUHWH�DV
WKH� DQRGHV� KDYH� WR� EH� LQVWDOOHG� RU� DSSOLHG� GLVWULEXWHG� DFURVV� WKH� FRQFUHWH� VXUIDFH� RU� ZLWKLQ� WKH
FRQFUHWH�DV�UHTXLUHG�WR�PHHW�WKH�GHVLJQ�GLVWULEXWLRQ�DQG�PDJQLWXGH�RI�FXUUHQW��7KH�DQRGH�LV�WKHUHIRUH
LQ�FORVH�FRQWDFW�ZLWK� WKH�KLJKO\�DONDOLQH�FRQFUHWH�SRUH�ZDWHU�� ,Q�RSHUDWLRQ� WKH�DQRGLF�HOHFWURFKHPLFDO
UHDFWLRQV�DW�WKH�DQRGH�FRQFUHWH�LQWHUIDFH�DUH�R[LGL]LQJ��SURGXFLQJ�DFLGLW\�

127(����7KH�DQRGH�V\VWHPV�GHVFULEHG� LQ� WKLV�VWDQGDUG�DUH� LQ� WZR�FDWHJRULHV��$QRGH�V\VWHPV�ZKLFK
KDYH� EHHQ� LQ� XVH� IRU� D� PLQLPXP� RI� ��\HDUV� DQG� ZKLFK� KDYH� H[WHQVLYH�� JHQHUDOO\� VXFFHVVIXO�� WUDFN
UHFRUGV�DUH�FRYHUHG�E\�WKLV�VWDQGDUG�LQ�������DQG��������,W�LV�QRW�LQWHQGHG�WKDW�WKH�XVH�RI�RWKHU��SHUKDSV
QHZHU�RU�OHVV�ZHOO�SURYHQ��DQRGH�PDWHULDOV�LV�WR�EH�SUHFOXGHG�DV�WKLV�ZRXOG�UHVWULFW�WKH�QHFHVVDU\�DQG
DGYDQWDJHRXV�GHYHORSPHQW�RI�QHZ��SRVVLEO\�LPSURYHG��DQRGH�PDWHULDOV��7KHVH�DUH�OLVWHG�LQ�&�����

127(����,W�LV�OLNHO\�WKDW�QHZ�DQG�HIIHFWLYH�DQRGH�PDWHULDOV�ZLOO�EH�GHYHORSHG�IRU�FDWKRGLF�SURWHFWLRQ�RI
VWHHO�LQ�DWPRVSKHULFDOO\�H[SRVHG�FRQFUHWH��,W�LV�QRW�WKH�SXUSRVH�RI�WKLV�VWDQGDUG�WR�SUHFOXGH�WKHLU�XVH��,W
LV� UHFRPPHQGHG� WKDW� WKH� XVH� RI� DQ\� DQRGH� VKRXOG� RQO\� EH� XQGHUWDNHQ� ZKHUH� SHUIRUPDQFH� FDQ� EH
GHPRQVWUDWHG�E\�ODERUDWRU\�WHVWLQJ��WULDOV�DQG�RU�SDVW�SURMHFWV�

127(���� ,W� LV�VXJJHVWHG� WKDW�QHZ�DQRGH�PDWHULDOV� IRU�FDWKRGLF�SURWHFWLRQ�RI�VWHHO� LQ�DWPRVSKHULFDOO\
H[SRVHG� FRQFUHWH� VKRXOG� EH� WKH� VXEMHFW� RI� ULJRURXV� ODERUDWRU\� WHVWLQJ� DQG�� ZKHUHYHU� SRVVLEOH�
H[WHQGHG�DQG�RU�DFFHOHUDWHG�ILHOG�WULDOV�SULRU�WR�FRPPHUFLDO�QRQ�WULDO�DSSOLFDWLRQV�

������ &RQGXFWLYH�&RDWLQJ�$QRGH�6\VWHPV

��������2UJDQLF�&RDWLQJV

7KH�DQRGH�V\VWHP�VKDOO�FRPSULVH�DQ�RUJDQLF�FRQGXFWLYH�FRDWLQJ��VROYHQW�EDVHG�RU�ZDWHU�VROXEOH�
FRQWDLQLQJ�D�FDUERQ�FRQGXFWRU��DQG�D�VHULHV�RI�FRQGXFWRUV��SULPDU\�DQRGHV��IL[HG�WR�WKH�FRQFUHWH
VXUIDFH�RU�LQWHJUDWHG�LQWR�WKH�FRDWLQJ�LQ�RUGHU�WKDW�WKH�FRQGXFWRUV�FDQ�GLVWULEXWH�FXUUHQW�ZLWKLQ�WKH
FRDWLQJ��7KH�FRQGXFWRUV�VKDOO�EH�RI�PDWHULDO�DEOH�WR�UHVLVW�DQRGLF�UHDFWLRQV��H�J��SODWLQXP�FRDWHG�RU
SODWLQXP� FODG� WLWDQLXP� RU� QLRELXP� ZKLFK� PD\� EH� FRSSHU� FRUHG�� RU� PL[HG� PHWDO� R[LGH� FRDWHG
WLWDQLXP�

7KH�FRPELQDWLRQ�RI�FRQGXFWLYH�FRDWLQJ�DQG�SULPDU\�DQRGHV�VKDOO�EH�GHPRQVWUDWHG�E\�WULDOV�RU�SDVW
SURMHFWV�WR�HQDEOH�WKH�GHVLJQ�DQRGH�SHUIRUPDQFH�WR�EH�DFKLHYHG��7KH�VSDFLQJ�RI�SULPDU\�DQRGHV
ZLWKLQ� WKH� FRQGXFWLYH� FRDWLQJ� VKDOO� EH� VXFK� WKDW� LW� FDQ� EH� FDOFXODWHG� RU� GHPRQVWUDWHG� WKDW� WKH
YDULDWLRQ�LQ�DQRGH�FXUUHQW�RXWSXW�DWWULEXWDEOH�WR�WKH�UHVLVWDQFH��ZLWKLQ�WKH�FRDWLQJ��EHWZHHQ�SULPDU\
DQRGHV��GRHV�QRW�H[FHHG�������RI�WKH�DYHUDJH�FXUUHQW�RXWSXW�PHDVXUHG�DV�D�������YROWDJH�GURS�

7KH� SDUWLFXODU� DSSOLFDWLRQ� WHFKQLTXH� VHOHFWHG� VKDOO� EH� GHPRQVWUDWHG� E\� WULDOV� RU� SDVW� SURMHFWV� WR
HQDEOH�WKH�GHVLJQ�DQRGH�SHUIRUPDQFH�WR�EH�DFKLHYHG�

7KH�DGKHVLRQ�RI� WKH�FRDWLQJ� WR� WKH� FRQFUHWH�� VXEMHFW� WR� DSSURSULDWH� VXUIDFH�SUHSDUDWLRQ�DQG� WKH
DERYH�DSSOLFDWLRQ�WHFKQLTXH��VKDOO�EH�VXLWDEOH�WR�DFKLHYH�WKH�IXOO�GHVLJQ�OLIH�RI�WKH�DQRGH�V\VWHP�
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'DWD� VKDOO� EH� SURYLGHG� GHWHUPLQLQJ� WKH� ZHW� RU� GU\� ILOP� WKLFNQHVV� UHTXLUHPHQWV� WR� DFKLHYH� WKH
UHTXLUHG�GU\�ILOP�FRQGXFWLYLW\�

6HH�&�����IRU�IXUWKHU�LQIRUPDWLRQ�

��������0HWDOOLF�&RDWLQJV

7KH�DQRGH�V\VWHP�VKDOO�FRPSULVH�D�WKHUPDOO\�VSUD\HG�PHWDOOLF�FRDWLQJ�

127(��0HWDOOLF�FRDWLQJV�RI�]LQF�DQG�]LQF�DOOR\V�DQG�RI�VXEVHTXHQWO\�DFWLYDWHG�WLWDQLXP�KDYH�EHHQ�XVHG
DV�DQRGHV��7KH�ODVW�WZR�GR�QRW�KDYH�D���\HDU�WUDFN�UHFRUG�DQG�DUH�FDWHJRUL]HG�DV�LQ�$QQH[�&�����DQG
&�����

7KH�FRPELQDWLRQ�RI�PHWDOOLF�FRDWLQJ�DQG�FRQQHFWRUV�VKDOO�EH�GHPRQVWUDWHG�E\�WULDOV�RU�SDVW�SURMHFWV
WR� HQDEOH� WKH� GHVLJQ� DQRGH� SHUIRUPDQFH� WR� EH� DFKLHYHG�� 7KH� VSDFLQJ� RI� FRQQHFWRUV� ZLWKLQ� WKH
PHWDOOLF�FRDWLQJ�VKDOO�EH�VXFK�WKDW�LW�FDQ�EH�FDOFXODWHG�RU�GHPRQVWUDWHG�WKDW�WKH�YDULDWLRQ�LQ�DQRGH
FXUUHQW� RXWSXW� DWWULEXWDEOH� WR� WKH� UHVLVWDQFH�� ZLWKLQ� WKH� FRDWLQJ�� EHWZHHQ� FRQQHFWRUV�� GRHV� QRW
H[FHHG�������RI�WKH�DYHUDJH�FXUUHQW�RXWSXW�PHDVXUHG�DV�D�������YROWDJH�GURS�

7KH� SDUWLFXODU� DSSOLFDWLRQ� WHFKQLTXH� VHOHFWHG� VKDOO� EH� GHPRQVWUDWHG� E\� WULDOV� RU� SDVW� SURMHFWV� WR
HQDEOH�WKH�GHVLJQ�DQRGH�SHUIRUPDQFH�WR�EH�DFKLHYHG�

7KH�DGKHVLRQ�RI� WKH�FRDWLQJ� WR� WKH� FRQFUHWH�� VXEMHFW� WR� DSSURSULDWH� VXUIDFH�SUHSDUDWLRQ�DQG� WKH
DERYH�DSSOLFDWLRQ�WHFKQLTXH��VKDOO�EH�VXLWDEOH�WR�DFKLHYH�WKH�IXOO�GHVLJQ�OLIH�RI�WKH�DQRGH�V\VWHP�

'DWD�VKDOO�EH�SURYLGHG�GHWHUPLQLQJ� WKH�DSSOLFDWLRQ�SURFHVV� UHTXLUHPHQWV� WR�DFKLHYH� WKH� UHTXLUHG
ILOP�WKLFNQHVV�DQG�FRQGXFWLYLW\�

0HWDOOLF�FRQQHFWRUV��RI�&X��&X�=Q�DOOR\V�RU�7L��HOHFWULFDOO\�LQVXODWHG�IURP�EXW�PHFKDQLFDOO\�ERQGHG
WR�WKH�FRQFUHWH�VXUIDFH�VKDOO�EH�LQVWDOOHG�SULRU�WR�PHWDOOLF�FRDWLQJ�DSSOLFDWLRQ�

������ $FWLYDWHG�7LWDQLXP�$QRGH�6\VWHPV

��������*HQHUDO

7KH� DQRGH� V\VWHP� VKDOO� FRPSULVH� D� VXEVWUDWH� RI� WLWDQLXP�>�@� DQG� DQ� HOHFWURFDWDO\WLF� FRDWLQJ
FRQWDLQLQJ� R[LGHV� RI� SODWLQXP� JURXS�PHWDOV�� SODWLQXP�� LULGLXP� RU� UXWKHQLXP� DORQJ�ZLWK� R[LGHV� RI
WLWDQLXP�� ]LUFRQLXP� DQG� WDQWDOXP� WRJHWKHU� ZLWK� DQRGH�FDEOH� FRQQHFWLRQV� DQG� D� FHPHQWLWLRXV
RYHUOD\�RU�VXUURXQG�

7KH� FRDWLQJ� FRPSRVLWLRQ� DQG� WKLFNQHVV�� RU� PDVV� SHU� XQLW� DUHD�� VKDOO� EH� GHPRQVWUDWHG� E\� WULDOV
DQG�RU�ODERUDWRU\�WHVWLQJ�WR�HQDEOH�WKH�GHVLJQ�DQRGH�SHUIRUPDQFH�WR�EH�DFKLHYHG�

��������6XUIDFH�LQVWDOOHG

7KH� DFWLYDWHG� WLWDQLXP� VKDOO� WDNH� WKH� IRUP�RI� D�PHVK� RU� JULG� GLVWULEXWHG�� LQ� DFFRUGDQFH�ZLWK� WKH
GHVLJQ��RQ�WKH�FRQFUHWH�VXUIDFH��7LWDQLXP�FRQQHFWRUV�VKDOO�EH�VSRW�ZHOGHG�WR�WKH�PHVK�RU�JULG�WR
GLVWULEXWH�FXUUHQW�WR�DOO�FRPSRQHQW�SDUWV�RI�WKH�DQRGH�DQG�WR�IDFLOLWDWH�HOHFWULFDO�FRQQHFWLRQV�WR�WKH
DQRGH��:KHUH�DQRGH�FDEOH�FRQQHFWLRQV�DUH�WR�EH�LQFRUSRUDWHG�LQWR�WKH�FHPHQWLWLRXV�RYHUOD\��WKH\
VKDOO�EH�RI�D�W\SH�DQG�LQVWDOOHG�LQ�D�PDQQHU�WKDW�FDQ�EH�GHPRQVWUDWHG�E\�WULDOV�RU�SDVW�SURMHFWV�WR
HQDEOH�WKH�GHVLJQ�DQRGH�DQG�DQRGH�FDEOH�FRQQHFWLRQ�SHUIRUPDQFH�WR�EH�DFKLHYHG�

1RQ�PHWDOOLF� IL[LQJV�VKDOO�EH�XWLOL]HG�WR�IDFLOLWDWH� WKH� IL[LQJ�RI� WKH�DQRGH�PDWHULDO� WR� WKH�VXUIDFH�RI
WKH�FRQFUHWH�RU�WR�UHLQIRUFHPHQW�SULRU�WR�SRXULQJ�FRQFUHWH�DQG�VKDOO�HQVXUH�WKDW�WKHUH�DUH�QR�VKRUW
FLUFXLWV�EHWZHHQ�DQRGH�DQG�UHLQIRUFHPHQW�
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��������,QVWDOODWLRQ�LQWR�UHFHVVHV�LQ�FRYHULQJ�FRQFUHWH

7KH� DQRGH� VKDOO� WDNH� WKH� IRUP� RI� VROLG� RU� PHVK� WLWDQLXP� VWULSV� RU� JULGV� FRPSOHWH� ZLWK� WKH
HOHFWURFDWDO\WLF� FRDWLQJ�� VXLWDEOH� IRU� UHFHVVLQJ� LQWR� JURRYHV� FXW� LQWR� WKH� FRYHU� FRQFUHWH�� RU� EH
DFWLYDWHG� WLWDQLXP�VWULSV�DQG�JULGV�ZLWK�QRQ�PHWDOOLF� IL[LQJV� WR� IDFLOLWDWH� LQVWDOODWLRQ�RQ� WR�H[SRVHG
UHLQIRUFHPHQW�SULRU�WR�FRQFUHWH�SODFHPHQW�

7KH�VL]H�DQG�GLVWULEXWLRQ�RI�WKH�VWULSV�RU�JULGV�VKDOO�FRQIRUP�WR�WKH�DQRGH�GHVLJQ�DQG�WKH�PD[LPXP
DQRGH�FXUUHQW�GHQVLW\�

��������(PEHGGHG�ZLWKLQ�WKH�VWUXFWXUH

$FWLYDWHG�WLWDQLXP�VKDOO�EH�HPEHGGHG�ZLWKLQ�WKH�VWUXFWXUH�LQ�RQH�RI�WKH�IROORZLQJ�ZD\V�

D��(OHFWURFDWDO\WLFDOO\� FRDWHG� WLWDQLXP� LQ� WKH� IRUP� RI� VWULS�� PHVK�� JULG� RU� WXEHV� VKDOO� EH
HPEHGGHG�LQWR�D�FHPHQWLWLRXV�UHSDLU�PRUWDU�LQ�KROHV�GULOOHG�LQWR�WKH�FRQFUHWH�

E��$QRGHV�RI�D�VLPLODU�IRUP�RU�SODWLQXP�FRDWHG�WLWDQLXP�URGV�VKDOO�EH�XVHG�LQ�FRQMXQFWLRQ
ZLWK�D�FRQGXFWLYH�JUDSKLWH�EDVHG�EDFNILOO�

F�� $QRGHV�RI�D�VLPLODU�IRUP�VKDOO�EH�FDVW�LQWR�QHZ�FRQVWUXFWLRQ�IRU�FDWKRGLF�SUHYHQWLRQ�RU
LQWR�FRQFUHWH�UHSDLUV�IRU�FDWKRGLF�SURWHFWLRQ�

:KHUH�D�EDFNILOO� �H�J�� JUDSKLWH�� LV� SDUW� RI� WKH�DQRGH�V\VWHP�� LWV� RSHUDWLQJ� FXUUHQW� GHQVLW\� EDVHG
XSRQ�WKH�GLPHQVLRQV�RI� WKH�KROH�GULOOHG� LQ� WKH�FRQFUHWH��DQG�WKH�DQRGH�FXUUHQW�GHQVLW\�ZLWKLQ� WKH
EDFNILOO� VKDOO� FRQIRUP� WR� WKH� GHVLJQ� �VHH� ����� DQG� VKDOO� EH� OLPLWHG� WR� YDOXHV� ZKLFK� FDQ� EH
GHPRQVWUDWHG� E\� WULDOV� RU� SDVW� SURMHFWV� WR� HQDEOH� WKH� UHTXLVLWH� DQRGH�� EDFNILOO� DQG� DQRGH�FDEOH
FRQQHFWLRQ�SHUIRUPDQFH� WR�EH�DFKLHYHG��:KHUH�JUDSKLWH�EDFNILOO� LV�XWLOL]HG�� WKH�JUDSKLWH�VKDOO� EH
FRQVLGHUHG�DV�WKH�DQRGH�LQ�FDOFXODWLQJ�WKH�PLQLPXP�DQRGH�UHLQIRUFHPHQW�VSDFLQJ�

������ 2WKHU�$QRGH�6\VWHPV

6HH�$QQH[�&�����

���� 0RQLWRULQJ�VHQVRUV

������ *HQHUDO

,Q� RUGHU� WR� GHWHUPLQH� WKH� SHUIRUPDQFH� RI� WKH� FDWKRGLF� SURWHFWLRQ�� D�PRQLWRULQJ� V\VWHP� VKDOO� EH
LQFRUSRUDWHG�� 7KH�PRQLWRULQJ� V\VWHP� VKDOO� LQFRUSRUDWH� VHQVRUV� DW� UHSUHVHQWDWLYH� SRLQWV� RYHU� WKH
HQWLUH�VWUXFWXUH�DQRGH�]RQH�WR�EH�SURWHFWHG�

8VXDOO\� SHUIRUPDQFH� VKDOO� EH� GHWHUPLQHG� E\� PHDVXULQJ� WKH� VWHHO�FRQFUHWH� SRWHQWLDO�� XVLQJ
UHIHUHQFH�HOHFWURGHV�

127(����6XLWDEOH�UHIHUHQFH�HOHFWURGHV�IRU�SHUPDQHQW�HPEHGGLQJ� LQ�FRQFUHWH� LQFOXGH�GRXEOH� MXQFWLRQ
$J�$J&O�����0�.&O�JHO��DQG�0Q�0Q2������0�1D2+�HOHFWURGHV�

127(� ��� 2WKHU� VHQVRUV� VXFK� DV� SRWHQWLDO� GHFD\� HOHFWURGHV�� FXUUHQW� GHQVLW\� FRXSRQV�� PDFURFHOO
SUREHV��HWF��PD\�DOVR�EH�XVHG�LQ�FRQMXQFWLRQ�ZLWK�UHIHUHQFH�HOHFWURGHV�

$OO� VHQVRUV� VKDOO� EH�VXIILFLHQWO\� UREXVW� IRU� LQVWDOODWLRQ�DQG�SHUPDQHQW� H[SRVXUH� LQ� KLJKO\� DONDOLQH
FRQGLWLRQV�� 7KH� FDEOHV� DQG� FDEOH� FRQQHFWLRQV� WR� VHQVRUV� VKDOO� EH� VLPLODUO\� UREXVW� DQG� DONDOLQH
UHVLVWDQW�DQG�DOVR�EH�DFLG�UHVLVWDQW�LI�LQ�FRQWDFW�ZLWK��RU�FORVH�WR�WKH�DQRGH�V\VWHP�
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