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

BRITISH STANDARD BS IEC
61526:1998

ICS 17.240

NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW

Radiation protection
instrumentation Ð
Measurement of
personal dose
equivalents Hp(10) and
Hp(0,07) for X, gamma
and beta
radiations - Direct
reading personal dose
equivalent and/or dose
equivalent rate
dosemeters

Full document details: BS IEC 61526:1998

http://www.avadocuments.com/doc/bs-iec-61526-1998
http://www.avadocuments.com/doc/bs-iec-61526-1998


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

 BSI 03-2000

ISBN 0 580 35929 8

BS IEC 61526:1998

Amendments issued since publication

Amd. No. Date Comments

National foreword
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)25(:25'

�� 7KH�,(&��,QWHUQDWLRQDO�(OHFWURWHFKQLFDO�&RPPLVVLRQ��LV�D�ZRUOGZLGH�RUJDQL]DWLRQ�IRU�VWDQGDUGL]DWLRQ�FRPSULVLQJ
DOO� QDWLRQDO� HOHFWURWHFKQLFDO� FRPPLWWHHV� �,(&� 1DWLRQDO� &RPPLWWHHV��� 7KH� REMHFW� RI� WKH� ,(&� LV� WR� SURPRWH
LQWHUQDWLRQDO�FR�RSHUDWLRQ�RQ�DOO�TXHVWLRQV�FRQFHUQLQJ�VWDQGDUGL]DWLRQ�LQ�WKH�HOHFWULFDO�DQG�HOHFWURQLF�ILHOGV��7R
WKLV� HQG� DQG� LQ� DGGLWLRQ� WR� RWKHU� DFWLYLWLHV�� WKH� ,(&� SXEOLVKHV� ,QWHUQDWLRQDO� 6WDQGDUGV�� 7KHLU� SUHSDUDWLRQ� LV
HQWUXVWHG� WR� WHFKQLFDO� FRPPLWWHHV�� DQ\� ,(&� 1DWLRQDO� &RPPLWWHH� LQWHUHVWHG� LQ� WKH� VXEMHFW� GHDOW� ZLWK� PD\
SDUWLFLSDWH� LQ� WKLV� SUHSDUDWRU\� ZRUN�� ,QWHUQDWLRQDO�� JRYHUQPHQWDO� DQG� QRQ�JRYHUQPHQWDO� RUJDQL]DWLRQV� OLDLVLQJ
ZLWK� WKH� ,(&� DOVR� SDUWLFLSDWH� LQ� WKLV� SUHSDUDWLRQ�� 7KH� ,(&� FROODERUDWHV� FORVHO\� ZLWK� WKH� ,QWHUQDWLRQDO
2UJDQL]DWLRQ� IRU� 6WDQGDUGL]DWLRQ� �,62�� LQ� DFFRUGDQFH� ZLWK� FRQGLWLRQV� GHWHUPLQHG� E\� DJUHHPHQW� EHWZHHQ� WKH
WZR�RUJDQL]DWLRQV�

�� 7KH� IRUPDO� GHFLVLRQV� RU� DJUHHPHQWV� RI� WKH� ,(&� RQ� WHFKQLFDO� PDWWHUV� H[SUHVV�� DV� QHDUO\� DV� SRVVLEOH�� DQ
LQWHUQDWLRQDO�FRQVHQVXV�RI�RSLQLRQ�RQ�WKH�UHOHYDQW�VXEMHFWV�VLQFH�HDFK�WHFKQLFDO�FRPPLWWHH�KDV�UHSUHVHQWDWLRQ
IURP�DOO�LQWHUHVWHG�1DWLRQDO�&RPPLWWHHV�

�� 7KH� GRFXPHQWV� SURGXFHG� KDYH� WKH� IRUP� RI� UHFRPPHQGDWLRQV� IRU� LQWHUQDWLRQDO� XVH� DQG� DUH� SXEOLVKHG� LQ� WKH
IRUP�RI�VWDQGDUGV��WHFKQLFDO�UHSRUWV�RU�JXLGHV�DQG�WKH\�DUH�DFFHSWHG�E\�WKH�1DWLRQDO�&RPPLWWHHV�LQ�WKDW�VHQVH�

�� ,Q� RUGHU� WR� SURPRWH� LQWHUQDWLRQDO� XQLILFDWLRQ�� ,(&� 1DWLRQDO� &RPPLWWHHV� XQGHUWDNH� WR� DSSO\� ,(&� ,QWHUQDWLRQDO
6WDQGDUGV� WUDQVSDUHQWO\� WR� WKH� PD[LPXP� H[WHQW� SRVVLEOH� LQ� WKHLU� QDWLRQDO� DQG� UHJLRQDO� VWDQGDUGV�� $Q\
GLYHUJHQFH� EHWZHHQ� WKH� ,(&� 6WDQGDUG� DQG� WKH� FRUUHVSRQGLQJ� QDWLRQDO� RU� UHJLRQDO� VWDQGDUG� VKDOO� EH� FOHDUO\
LQGLFDWHG�LQ�WKH�ODWWHU�

�� 7KH� ,(&� SURYLGHV� QR�PDUNLQJ� SURFHGXUH� WR� LQGLFDWH� LWV� DSSURYDO� DQG� FDQQRW� EH� UHQGHUHG� UHVSRQVLEOH� IRU� DQ\
HTXLSPHQW�GHFODUHG�WR�EH�LQ�FRQIRUPLW\�ZLWK�RQH�RI�LWV�VWDQGDUGV�

�� $WWHQWLRQ�LV�GUDZQ�WR�WKH�SRVVLELOLW\�WKDW�VRPH�RI�WKH�HOHPHQWV�RI�WKLV�,QWHUQDWLRQDO�6WDQGDUG�PD\�EH�WKH�VXEMHFW
RI�SDWHQW�ULJKWV��7KH�,(&�VKDOO�QRW�EH�KHOG�UHVSRQVLEOH�IRU�LGHQWLI\LQJ�DQ\�RU�DOO�VXFK�SDWHQW�ULJKWV�

,QWHUQDWLRQDO� 6WDQGDUG� ,(&� ������ KDV� EHHQ� SUHSDUHG� E\� VXEFRPPLWWHH� ��%�� 5DGLDWLRQ
SURWHFWLRQ�LQVWUXPHQWDWLRQ��RI�,(&�WHFKQLFDO�FRPPLWWHH�����1XFOHDU�LQVWUXPHQWDWLRQ�

7KH�WH[W�RI�WKLV�VWDQGDUG�LV�EDVHG�RQ�WKH�IROORZLQJ�GRFXPHQWV�

)',6 5HSRUW�RQ�YRWLQJ

��%�����)',6 ��%�����59'

)XOO� LQIRUPDWLRQ�RQ� WKH�YRWLQJ� IRU� WKH�DSSURYDO�RI� WKLV�VWDQGDUG�FDQ�EH� IRXQG� LQ� WKH�UHSRUW�RQ
YRWLQJ�LQGLFDWHG�LQ�WKH�DERYH�WDEOH�

$QQH[�$�IRUPV�DQ�LQWHJUDO�SDUW�RI�WKLV�VWDQGDUG�

$QQH[�%�LV�IRU�LQIRUPDWLRQ�RQO\�
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7KLV� ,QWHUQDWLRQDO� 6WDQGDUG� DSSOLHV� WR� GRVHPHWHUV� XVHG� IRU� PHDVXULQJ� WKH� SHUVRQDO� GRVH
HTXLYDOHQWV� �UDWH��+S����� DQG�+S�������� IURP�;� DQG� JDPPD� UDGLDWLRQ� RI� HQHUJLHV� ��� NH9� WR
����0H9� DQG� ��� NH9� WR� ���� 0H9� UHVSHFWLYHO\�� DQG� IURP� EHWD� UDGLDWLRQ� RI� PHDQ� HQHUJ\
!�����0H9� �WKH� HQHUJ\� UHTXLUHG� WR� SHQHWUDWH� WKH� GHDG� OD\HU� RI� VNLQ� ����� PP��� +RZHYHU�� LW
VKRXOG�EH�QRWHG� WKDW� VWDWH�RI�WKH�DUW�PHWKRGV�� IRU� SKRWRQ�GRVLPHWU\�ZLOO�� IRU� WKH� IRUHVHHDEOH
IXWXUH�� OLPLW� WKLV� WR� SKRWRQV� ZLWK� HQHUJLHV� !��� NH9�� DQG� EHWD� HPLWWHUV� ZLWK� PHDQ� HQHUJLHV
!�����0H9�� ,I� WKH� GRVHPHWHU� LV� WR� EH� XVHG� WR� PHDVXUH� SHUVRQDO� GRVH� HTXLYDOHQW� �UDWH�� IRU
SKRWRQ� HQHUJLHV� XS� WR� ��� 0H9�� H�J�� DW� D� QXFOHDU� UHDFWRU� LQVWDOODWLRQ� ZKHUH� ��0H9� SKRWRQ
UDGLDWLRQ�LV�SUHVHQW��LW�ZLOO�EH�QHFHVVDU\�WR�GHWHUPLQH�WKH�UHVSRQVH�DW�WKH�DSSURSULDWH�HQHUJ\�

(VWDEOLVKPHQWV� LQ� VRPH�FRXQWULHV�PD\�ZLVK� WR� XVH� WKLV� W\SH�RI� GRVHPHWHU� DV� WKH�EDVLV� RI� D
SHUVRQDO� PRQLWRULQJ� VHUYLFH� DSSURYHG� IRU� GRVH� UHFRUG�NHHSLQJ� SXUSRVHV� IRU� UDGLDWLRQ
ZRUNHUV�
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�� 6FRSH�DQG�REMHFW

7KLV� ,QWHUQDWLRQDO� 6WDQGDUG� DSSOLHV� WR� GRVHPHWHUV�ZKLFK� DUH�ZRUQ� RQ� WKH� WUXQN� RI� WKH� ERG\
DQG� DUH� XVHG� IRU� WKH� PHDVXUHPHQW� RI� SHUVRQDO� GRVH� HTXLYDOHQWV� +S����� DQG� +S������� RU
SHUVRQDO�GRVH�HTXLYDOHQW�UDWHV��WR�LWV�ZHDUHU�IURP�H[WHUQDO�;��JDPPD�DQG�EHWD�UDGLDWLRQ�

127(� ±�:KHQ� UHIHUHQFH� LV�PDGH� LQ� WKLV� VWDQGDUG� WR� �GRVH��� WKLV� LV� PHDQW� WR� LQGLFDWH� SHUVRQDO� GRVH� HTXLYDOHQW�
XQOHVV�RWKHUZLVH�VWDWHG�

7KLV� VWDQGDUG� VSHFLILHV� UHTXLUHPHQWV� IRU� WKH� GRVHPHWHU� DQG�� LI� VXSSOLHG�� IRU� LWV� DVVRFLDWHG
UHDGRXW�V\VWHP�

7KH� RQO\� UHTXLUHPHQWV� VSHFLILHG� IRU� DVVRFLDWHG� UHDGRXW� V\VWHPV� DUH� WKRVH� ZKLFK� DIIHFW� LWV
DFFXUDF\� RI� UHDGRXW� RI� GRVH� HTXLYDOHQW� DQG� DODUP� VHWWLQJV� DQG� WKRVH� ZKLFK� FRQFHUQ� WKH
LQIOXHQFH�RI�WKH�UHDGHU�RQ�WKH�GRVHPHWHU�

1R�WHVWV�DUH�VSHFLILHG� LQ� WKLV�VWDQGDUG�IRU� WKH�SHUIRUPDQFH�UHTXLUHPHQWV�RI� WKH�GRVHPHWHU� LQ
SXOVHG� UDGLDWLRQ� ILHOGV�DQG� LW� LV�FRQVLGHUHG� WKDW�D�GRVHPHWHU�GHVLJQHG� WR�PHHW� WKLV�VWDQGDUG
PD\�QRW�EH�VXLWDEOH�IRU�XVH�LQ�SXOVHG�UDGLDWLRQ�ILHOGV�

7KLV�VWDQGDUG�VSHFLILHV��IRU�WKH�GRVHPHWHUV�GHVFULEHG�DERYH��JHQHUDO�FKDUDFWHULVWLFV��JHQHUDO
WHVW� SURFHGXUHV�� UDGLDWLRQ� FKDUDFWHULVWLFV� DV� ZHOO� DV� HOHFWULFDO�� PHFKDQLFDO�� VDIHW\� DQG
HQYLURQPHQWDO� FKDUDFWHULVWLFV�� 7KH� RQO\� UHTXLUHPHQWV� VSHFLILHG� IRU� DVVRFLDWHG� UHDGRXW
V\VWHPV�DUH�WKRVH�WKDW�DIIHFW�LWV�DFFXUDF\�RI�UHDGRXW�RU�DFFXUDF\�RI�DODUP�VHWWLQJV�

7KLV� VWDQGDUG� DOVR� VSHFLILHV� FODVVHV� RI� GRVHPHWHU� LQ� UHODWLRQ� WR� UHWHQWLRQ� RI� VWRUHG
LQIRUPDWLRQ��VHH������

7KH� SXUSRVH� RI� WKH� VWDQGDUG� LV� WR� VSHFLI\� WKH� GHVLJQ� UHTXLUHPHQWV� DQG� WKH� SHUIRUPDQFH
FKDUDFWHULVWLFV�RI�SHUVRQDO�GRVHPHWHUV�XVHG� IRU� WKH�GHWHUPLQDWLRQ�RI� WKH� WRWDO�SHUVRQDO�GRVH
HTXLYDOHQWV�DQG�RU�WKH�WRWDO�SHUVRQDO�GRVH�HTXLYDOHQW�UDWHV�VHSDUDWHO\�GLVSOD\HG�IRU�GHSWKV�RI
���PP��+S����� DQG� �����PP��+S������� LQ� WKH� ERG\� RI� WKH� ZHDUHU� IURP� ;�� JDPPD� DQG� EHWD
UDGLDWLRQV�� 6XFK� GRVHPHWHUV� DUH� GHVLJQHG� WR� PHDVXUH� WKH� VXP� RI� WKH� ;�� JDPPD� DQG� EHWD
GRVH� HTXLYDOHQW� �UDWH�� DOWKRXJK� WKH\� PD\�� LQ� DGGLWLRQ�� DOVR� VHSDUDWHO\� LQGLFDWH� D� GRVH
HTXLYDOHQW��UDWH��IURP�HDFK�RI�WKHVH�FRPSRQHQWV�

7KLV� VWDQGDUG� GRHV� QRW� SURYLGH� IRU� WKH� PHDVXUHPHQW� RI� SHUVRQDO� GRVH� HTXLYDOHQW� IURP
QHXWURQV��QRU�DUH�SDVVLYH�GHYLFHV�VXFK�DV�SKRWRJUDSKLF�ILOP�GRVHPHWHUV�� WKHUPROXPLQHVFHQW
GRVHPHWHUV��VROLG�VWDWH�QXFOHDU� WUDFN�GHWHFWRUV�RU�TXDUW]� ILEUH�HOHFWURPHWHUV�FRYHUHG�E\� WKLV
VWDQGDUG�
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�� 1RUPDWLYH�UHIHUHQFHV

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

,(&������������������ ,QWHUQDWLRQDO� (OHFWURWHFKQLFDO� 9RFDEXODU\� �,(9�� ±� &KDSWHU� ����
(OHFWULFDO�DQG�PDJQHWLF�GHYLFHV�
$PHQGPHQW���������

,(&������������������,QWHUQDWLRQDO�(OHFWURWHFKQLFDO�9RFDEXODU\��,(9��±�&KDSWHU������1XFOHDU
LQVWUXPHQWDWLRQ��3K\VLFDO�SKHQRPHQD�DQG�EDVLF�FRQFHSWV

,(&������������������,QWHUQDWLRQDO�(OHFWURWHFKQLFDO�9RFDEXODU\��,(9��±�&KDSWHU������1XFOHDU
LQVWUXPHQWDWLRQ��,QVWUXPHQWV

,(&������������������(QYLURQPHQWDO�WHVWLQJ�±�3DUW����7HVWV��7HVW�(D�DQG�JXLGDQFH��6KRFN

,(&��������3ULPDU\�EDWWHULHV

,(&������������� ([SUHVVLRQ� RI� WKH� SHUIRUPDQFH� RI� HOHFWULFDO� DQG� HOHFWURQLF� PHDVXULQJ
HTXLSPHQW

,(&����������������� (OHFWURPDJQHWLF� FRPSDWLELOLW\� �(0&�� ±� 3DUW� ��� 7HVWLQJ� DQG
PHDVXUHPHQW�WHFKQLTXHV�±�6HFWLRQ����(OHFWURVWDWLF�GLVFKDUJH�LPPXQLW\�WHVW

,(&����������������� (OHFWURPDJQHWLF� FRPSDWLELOLW\� �(0&�� ±� 3DUW� ��� 7HVWLQJ� DQG
PHDVXUHPHQW� WHFKQLTXHV� ±� 6HFWLRQ� ��� 5DGLDWHG�� UDGLRIUHTXHQF\�� HOHFWURPDJQHWLF� ILHOG
LPPXQLW\�WHVW

,(&�������������(OHFWULFDO�DQG�HOHFWURQLF�PHDVXULQJ�HTXLSPHQW�±�'RFXPHQWDWLRQ

,62� �������������;� DQG� JDPPD� UHIHUHQFH� UDGLDWLRQV� IRU� FDOLEUDWLQJ� GRVHPHWHUV� DQG� GRVH�
UDWH� PHWHUV� DQG� IRU� GHWHUPLQLQJ� WKHLU� UHVSRQVH� DV� D� IXQFWLRQ� RI� SKRWRQ� HQHUJ\� ±� 3DUW� ��
5DGLDWLRQ�FKDUDFWHULVWLFV�DQG�SURGXFWLRQ�PHWKRGV

,62��������������;�DQG�JDPPD�UHIHUHQFH�UDGLDWLRQ� IRU�FDOLEUDWLQJ�GRVHPHWHUV�DQG�GRVHUDWH
PHWHUV�DQG�IRU�GHWHUPLQLQJ�WKHLU�UHVSRQVH�DV�D�IXQFWLRQ�RI�SKRWRQ�HQHUJ\�±�3DUW����'RVLPHWU\
IRU�UDGLDWLRQ�SURWHFWLRQ�RYHU�WKH�HQHUJ\�UDQJHV���NH9�WR�����0H9�DQG���0H9�WR���0H9

,62� �����������5HIHUHQFH� EHWD� UDGLDWLRQV� IRU� FDOLEUDWLQJ� GRVHPHWHUV� DQG� GRVH�UDWH�PHWHUV
DQG�IRU�GHWHUPLQLQJ�WKHLU�UHVSRQVH�DV�D�IXQFWLRQ�RI�EHWD�UDGLDWLRQ�HQHUJ\

,62������������1HXWURQ�UHIHUHQFH�UDGLDWLRQV�IRU�FDOLEUDWLQJ�QHXWURQ�PHDVXULQJ�GHYLFHV�XVHG
IRU� UDGLDWLRQ�SURWHFWLRQ�SXUSRVHV�DQG�IRU�GHWHUPLQLQJ� WKHLU� UHVSRQVH�DV�D� IXQFWLRQ�RI�QHXWURQ
HQHUJ\

,&58�5HSRUW����������5DGLDWLRQ�TXDQWLWLHV�DQG�XQLWV
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,&58� 5HSRUW� ��������� 'HWHUPLQDWLRQ� RI� GRVH� HTXLYDOHQWV� UHVXOWLQJ� IURP� H[WHUQDO� UDGLDWLRQ
VRXUFHV

,&58�5HSRUW� ���������'HWHUPLQDWLRQ�RI� GRVH�HTXLYDOHQWV� IURP�H[WHUQDO� SKRWRQ�DQG�HOHFWURQ
UDGLDWLRQV

%,30� �%XUHDX� ,QWHUQDWLRQDO� GHV� 3RLGV� HW� 0HVXUHV�������� 7KH� LQWHUQDWLRQDO� V\VWHP� RI� XQLWV
�6,�

�� 'HILQLWLRQV�DQG�XQLWV

([FHSW� DV� VSHFLILHG� EHORZ�� DOO� WHFKQLFDO� WHUPV� DUH� DV� GHILQHG� LQ� ,(&������������ DQG
,(&������������DQG� ,(&��������)RU� WKH�SXUSRVH�RI� WKLV� ,QWHUQDWLRQDO�6WDQGDUG� WKH� IROORZLQJ
GHILQLWLRQV�DSSO\�

���
FRQYHQWLRQDO�WUXH�YDOXH�RI�D�TXDQWLW\
EHVW�HVWLPDWH�RI�WKH�YDOXH��GHWHUPLQHG�E\�D�SULPDU\�RU�VHFRQGDU\�VWDQGDUG�RU�E\�D�UHIHUHQFH
LQVWUXPHQW�WKDW�KDV�EHHQ�FDOLEUDWHG�DJDLQVW�D�SULPDU\�RU�VHFRQGDU\�VWDQGDUG

���
HUURU�RI�LQGLFDWLRQ
GLIIHUHQFH� EHWZHHQ� WKH� LQGLFDWHG� YDOXH� RI� D� TXDQWLW\��+L�� DQG� WKH� FRQYHQWLRQDO� WUXH� YDOXH� RI
WKDW�TXDQWLW\��+W��DW�WKH�SRLQW�RI�PHDVXUHPHQW��,W�LV�H[SUHVVHG�DV�+L�±�+W�

���
UHODWLYH�HUURU�RI�LQGLFDWLRQ
TXRWLHQW� RI� WKH� HUURU� RI� LQGLFDWLRQ� RI� D�PHDVXUHG� TXDQWLW\� E\� WKH� FRQYHQWLRQDO� WUXH� YDOXH� RI
WKDW�PHDVXUHG�TXDQWLW\��,W�PD\�EH�H[SUHVVHG�DV�D�SHUFHQWDJH�

( )
,

+ +

+
=

- �L W

W

���
�

���
UHVSRQVH
UHVSRQVH�� 5�� RI� D� GRVHPHWHU� LV� WKH� UDWLR� RI� WKH� GRVHPHWHU
V� LQGLFDWHG� YDOXH� WR� WKH
FRQYHQWLRQDO�WUXH�YDOXH

5
+

+
= L

W

���
UHODWLYH�LQWULQVLF�HUURU
UHODWLYH� HUURU� RI� LQGLFDWLRQ� WR� D� VSHFLILHG� UHIHUHQFH� UDGLDWLRQ� XQGHU� VSHFLILHG� UHIHUHQFH
FRQGLWLRQV

���
HIIHFWLYH�UDQJH�RI�PHDVXUHPHQW
UDQJH�RI� YDOXHV�RI� WKH�TXDQWLW\� WR�EH�PHDVXUHG�RYHU�ZKLFK� WKH�SHUIRUPDQFH�RI� D� GRVHPHWHU
PHHWV�WKH�UHTXLUHPHQWV�RI�WKLV�VWDQGDUG

���
FRHIILFLHQW�RI�YDULDWLRQ
UDWLR� 9� RI� WKH� HVWLPDWH� RI� WKH� VWDQGDUG� GHYLDWLRQ�V� WR� WKH� DULWKPHWLF� PHDQ� [ � RI� D� VHW� RI� Q
PHDVXUHPHQWV�[L�JLYHQ�E\�WKH�IROORZLQJ�IRUPXOD�
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���
UHIHUHQFH�SRLQW�RI�D�GRVHPHWHU
UHIHUHQFH�SRLQW�RI�D�GRVHPHWHU� LV�SK\VLFDOO\�PDUNHG�RQ�WKH�RXWVLGH�RI� WKH�GRVHPHWHU�XVHG�WR
SRVLWLRQ� LW� DW� D� SRLQW� ZKHUH� WKH� FRQYHQWLRQDOO\� WUXH� YDOXH� RI� WKH� TXDQWLW\� WR� EH�PHDVXUHG� LV
NQRZQ��VHH�ILJXUH�$���

���
SRLQW�RI�PHDVXUHPHQW
SRLQW� DW� ZKLFK� FRQYHQWLRQDO� WUXH� YDOXHV� DUH� GHWHUPLQHG� DQG� DW� ZKLFK� UHIHUHQFH� SRLQW� RI� WKH
GRVHPHWHU�LV�SODFHG�IRU�WHVW�SXUSRVHV

����
UHIHUHQFH�RULHQWDWLRQ�DQG�FDOLEUDWLRQ�GLUHFWLRQ
UHIHUHQFH�RULHQWDWLRQ�RI� WKH�GRVHPHWHU�ZLWK� UHVSHFW� WR� WKH�GLUHFWLRQ�RI� UDGLDWLRQ�DV� LQGLFDWHG
E\�WKH�PDQXIDFWXUHU

����
WLVVXH
ZKHUH�WKH�ZRUG��WLVVXH��LV�XVHG�LQ�WKLV�VWDQGDUG��WKH�VSHFLILFDWLRQ�JLYHQ�LQ�,&58����LV�LPSOLHG

����
GRVH�HTXLYDOHQW
GRVH�HTXLYDOHQW��+��LV�WKH�SURGXFW�RI�'�DQG�4��DW�WKH�SRLQW�RI�LQWHUHVW�LQ�WLVVXH��ZKHUH�'�LV�WKH
DEVRUEHG�GRVH�DQG�4�LV�WKH�TXDOLW\�IDFWRU�

+� �'�4

1RWH�±�)RU�EHWD��;�DQG�JDPPD�UDGLDWLRQ��4�PD\�EH�WDNHQ�DV�HTXDO�WR�XQLW\�IRU�H[WHUQDO�UDGLDWLRQ�

����
GRVH�HTXLYDOHQW�UDWH� &+
TXRWLHQW�RI�G+�E\�GW��ZKHUH�G+�LV�WKH�LQFUHPHQW�RI�GRVH�HTXLYDOHQW�LQ�WKH�WLPH�LQWHUYDO�GW

&+
+

W
=
G
G

8QLWV� RI� GRVH� HTXLYDOHQW� UDWH� DUH� DQ\� TXRWLHQW� RI� WKH� VLHYHUW� RU� LWV� GHFLPDO� PXOWLSOHV� RU
VXEPXOWLSOHV�E\�D�VXLWDEOH�XQLW�RI�WLPH��H�J��P6Y�K±���HWF��

����
SHUVRQDO�GRVH�HTXLYDOHQW�+S�G�
GRVH�HTXLYDOHQW�LQ�VRIW�WLVVXH�EHORZ�D�VSHFLILHG�SRLQW�RQ�WKH�ERG\�DW�D�GHSWK��G��7KH�YDOXH�RI
G�LV�LQGLFDWHG�LQ�PLOOLPHWUHV�

127(���±�7KLV�TXDQWLW\��+S�G���FDQ�EH�PHDVXUHG�ZLWK�D�GHWHFWRU�ZRUQ�DW� WKH�VXUIDFH�RI� WKH�ERG\�DQG�FRYHUHG�ZLWK
DQ� DSSURSULDWH� WKLFNQHVV� RI� WLVVXH� HTXLYDOHQW� �RU� VXUURJDWH�� PDWHULDO�� EXW� WKH� UHTXLUHG� UHVSRQVH� FKDUDFWHULVWLFV
PD\�DOVR�EH�EXLOW�LQWR�WKH�GHVLJQ�RI�WKH�GRVHPHWHU�

127(��� ±�7KH� UHFRPPHQGHG�GHSWK��G�� IRU�PHDVXULQJ� VWURQJO\� SHQHWUDWLQJ� UDGLDWLRQ� LV� ���PP�� DQG�+S�G��PD\� EH
ZULWWHQ�DV�+S�����

127(���±�7KH�UHFRPPHQGHG�GHSWK��G�� IRU�ZHDNO\�SHQHWUDWLQJ�UDGLDWLRQ�LV������PP��DQG�+S�G��PD\�WKHQ�EH�ZULWWHQ
DV�+S�������

127(� �� ±�'RVHPHWHUV�ZKLFK�PHHW� WKH� UHTXLUHPHQWV� RI� WKLV� VWDQGDUG� SURYLGH� DQ� DVVHVVPHQW� RI� ERWK�+S����� DQG
+S�������

127(���±�7KH�FDOLEUDWLRQ�DQG�W\SH�WHVWLQJ�RI�GRVHPHWHUV�LV�GHDOW�ZLWK�LQ�DQQH[�$�
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127(���±�$Q�DVVHVVPHQW�RI�+S����� LV�PHDQW� WR�JLYH�D� UHDVRQDEOH�HVWLPDWH�RI� WKH� OLPLWLQJ�TXDQWLW\�HIIHFWLYH�GRVH
IURP�SHQHWUDWLQJ�H[WHUQDO�UDGLDWLRQ�DQG�+S�������LV�PHDQW�WR�JLYH�DQ�HVWLPDWH�RI�WKH�HTXLYDOHQW�GRVH�WR�VNLQ�

127(� �� ±� 7KH� WUDQVIHU� RI� GDWD� LQ� ERWK� GLUHFWLRQV�� L�H�� IURP� WKH� GRVHPHWHU� WR� WKH� UHDGRXW� V\VWHP�� DQG� IURP� WKH
UHDGRXW�V\VWHP�WR�WKH�GRVHPHWHU��VKRXOG�EH�DFFXUDWH�WR�ZLWKLQ�RQH�GLJLW�RI�WKH�OHDVW�VLJQLILFDQW�GHFDGH�

127(� �� ±� 7KH� GRVHPHWHU� VKRXOG� SURYLGH� GLUHFW� UHDGLQJ� DQG� PD\� DOVR� KDYH� LQGLUHFW� UHDGLQJ� E\� LWV� DVVRFLDWHG
UHDGRXW� V\VWHP� RI� GRVH� HTXLYDOHQW� DQG�RU� GRVH� HTXLYDOHQW� UDWH�� 7KH� YLVXDO� DQG�RU� DXGLEOH� DODUPV� IRU� GRVH
HTXLYDOHQW�UDWH�DQG�RU�GRVH�HTXLYDOHQW�VKRXOG�EH�SUHVHWDEOH�

127(���±�7KH�DVVRFLDWHG� UHDGRXW�V\VWHP�� LI� VXSSOLHG��PD\�EH�XVHG� IRU� WKH�VHWWLQJ�RI� WKH�GRVHPHWHU�DODUP� OHYHOV
DQG�RU�IRU�UHDGRXW�UHFRUG�NHHSLQJ�RI�WKH�UHDGLQJV�

127(���� ±�$V� WKH� GRVHPHWHU� LV� GHVLJQHG� WR�PHDVXUH� WKH� SHUVRQDO� GRVH� HTXLYDOHQWV�+S����� DQG�+S������� DQG� LV
ZRUQ�E\�WKH�LQGLYLGXDO��LW�LV�QRW�DSSURSULDWH�IRU�XVH�DV�D�SRUWDEOH�PHDVXULQJ�GHYLFH�IRU�WKH�PHDVXUHPHQW�RI�DPELHQW
RU�GLUHFWLRQDO�GRVH�HTXLYDOHQWV��:KHUH�D�GRVH�UDWH�IDFLOLW\�LV�SURYLGHG�LW�VKRXOG�EH�FDSDEOH�RI�EHLQJ�LQKLELWHG�

����
XQLWV
LQ� WKH�SUHVHQW� VWDQGDUG� WKH�XQLWV�RI� WKH� LQWHUQDWLRQDO� V\VWHP� �6,�� DUH�XVHG��7KH�GHILQLWLRQ�RI
UDGLDWLRQ� TXDQWLWLHV� DQG� GRVLPHWULF� WHUPV� DUH� JLYHQ� LQ� ,(&������������ DQG� ,(&� �����������
1HYHUWKHOHVV��WKH�IROORZLQJ�XQLWV�PD\�EH�DFFHSWDEOH�LQ�FRPPRQ�XVDJH�

± IRU�HQHUJ\� HOHFWURQ�YROW��V\PERO�H9�
��H9� �����������±���-�

± IRU�WLPH� \HDUV��GD\V��KRXUV��V\PERO�K���PLQXWHV��V\PERO�PLQ��

0XOWLSOHV�DQG�VXEPXOWLSOHV�RI�6,�XQLWV�PD\�EH�XVHG��DFFRUGLQJ�WR�WKH�6,�V\VWHP�

7KH�6,�XQLW�RI�GRVH�HTXLYDOHQW�LV�WKH�VLHYHUW��V\PERO�6Y��

�� 7HVW�QRPHQFODWXUH

���
TXDOLILFDWLRQ�WHVWV
TXDOLILFDWLRQ� WHVWV� DUH� SHUIRUPHG� LQ� RUGHU� WR� YHULI\� WKDW� UHTXLUHPHQWV� RI� D� VSHFLILFDWLRQ� DUH
IXOILOOHG��4XDOLILFDWLRQ�WHVWV�DUH�VXEGLYLGHG�LQWR�W\SH�WHVWV�DQG�URXWLQH�WHVWV��DV�GHILQHG�EHORZ�

�����
W\SH�WHVW
D�WHVW�RI�RQH�RU�PRUH�GHYLFHV�PDGH�WR�D�FHUWDLQ�GHVLJQ�WR�VKRZ�WKDW�WKH�GHVLJQ�PHHWV�FHUWDLQ
VSHFLILFDWLRQV�>,(9����������@

�����
URXWLQH�WHVW
D� WHVW� WR�ZKLFK� HDFK� LQGLYLGXDO� GHYLFH� LV� VXEMHFWHG� GXULQJ� RU� DIWHU�PDQXIDFWXUH� WR� DVFHUWDLQ
ZKHWKHU�LW�FRPSOLHV�ZLWK�FHUWDLQ�FULWHULD�>,(9����������@

���
DFFHSWDQFH�WHVW
D� FRQWUDFWXDO� WHVW� WR� SURYH� WR� WKH� FXVWRPHU� WKDW� WKH� GHYLFH� PHHWV� FHUWDLQ� FRQGLWLRQV� RI� LWV
VSHFLILFDWLRQ�>,(9����������@

���
VXSSOHPHQWDU\�WHVW
WHVW� LQWHQGHG� WR� SURYLGH� VXSSOHPHQWDU\� LQIRUPDWLRQ� RQ� FHUWDLQ� FKDUDFWHULVWLFV� RI� WKH
GRVHPHWHUV
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�� 0HFKDQLFDO�FKDUDFWHULVWLFV

���� 6L]H

7KH�GLPHQVLRQV�VKDOO�QRW�H[FHHG����FP�LQ�OHQJWK����FP�LQ�GHSWK����FP�LQ�ZLGWK��H[FOXGLQJ�DQ\
FOLS� RU� UHWDLQLQJ� GHYLFH�� DQG� LQ� DGGLWLRQ� WKH� YROXPH� VKDOO� QRW� H[FHHG� ���� FP�� H[FOXGLQJ� WKH
FOLS�RU�RWKHU�IL[LQJ�DUUDQJHPHQW�

���� 0DVV

7KH�PDVV�VKDOO�QRW�H[FHHG�����J�

���� &DVH

7KH� FDVH� VKRXOG� EH� VPRRWK�� ULJLG�� VKRFN� UHVLVWDQW�� GXVW� DQG� VKRZHUSURRI�� 0HDQV� VKDOO� EH
SURYLGHG� IRU� IL[LQJ� WKH� GRVHPHWHU� WR� FORWKLQJ�� H�J�� D� VWURQJ� FOLS� RU� D� ULQJ� RU� D� ODQ\DUG�� 'XH
UHJDUG�VKRXOG�EH�JLYHQ�WR�WKH�QHFHVVDU\�RULHQWDWLRQ�RI�WKH�GHWHFWRU�DQG�DODUP�LQGLFDWRUV�

���� 6ZLWFKHV

,I� H[WHUQDO� VZLWFKHV� DUH� SURYLGHG�� WKHVH� VKDOO� EH� DGHTXDWHO\� SURWHFWHG� IURP� DFFLGHQWDO� RU
XQDXWKRUL]HG� RSHUDWLRQ�� 2SHUDWLRQ� RI� VXFK� VZLWFKHV� VKDOO� QRW� LQWHUIHUH� ZLWK� WKH� LQWHJUDWLQJ
IXQFWLRQ� RI� WKH� GRVHPHWHU�� 6ZLWFKHV� VKRXOG� EH� RSHUDEOH� EHQHDWK� D� SODVWLF� EDJ� DQG� ZLWK
JORYHG�KDQGV��LI�WKLV�PHWKRG�LV�XVHG�IRU�FRQWUROOLQJ�WKH�VSUHDG�RI�FRQWDPLQDWLRQ�

�� *HQHUDO�FKDUDFWHULVWLFV

���� 'RVHPHWHU�FODVVLILFDWLRQ

± &ODVV��� GRVHPHWHU� ZKLFK� UHWDLQV� WKH� VWRUHG� GRVH� LQIRUPDWLRQ� XQGHU� DOO� QRUPDO
FLUFXPVWDQFHV�

± &ODVV���� GRVHPHWHU�ZKRVH�VWRUHG�GRVH�LQIRUPDWLRQ�PD\�EH�ORVW�LQ�WKH�HYHQW�RI�WKH�ORVV�RI
WKH�SULQFLSDO�SRZHU�VXSSO\�

���� 6FDOH�PDUNLQJV

7KH� LQGLFDWLRQ� IRU� GLUHFW� UHDGLQJ� GRVHPHWHUV� VKDOO� EH� GLJLWDO� DQG� VKDOO� EH� VKRZQ� LQ� XQLWV� RI
GRVH�HTXLYDOHQW�RU�GRVH�HTXLYDOHQW�UDWH��IRU�H[DPSOH�PLFURVLHYHUWV��m6Y��RU�PLFURVLHYHUWV�SHU
KRXU� �m6Y�K±��� UHVSHFWLYHO\�� 7KH� GLVSOD\� VKDOO� EH� FOHDUO\� YLVLEOH� DQG� EH� HDV\� WR� UHDG� E\� WKH
ZHDUHU��7KH�GLVSOD\�VKDOO�FOHDUO\�LQGLFDWH�WKH�TXDQWLW\�EHLQJ�PHDVXUHG�

���� 'RVHPHWHU�PDUNLQJV

7KH�UHIHUHQFH�SRLQW� IRU�FDOLEUDWLRQ�DQG�WHVW�SXUSRVHV�VKDOO�EH� LQGLFDWHG�RQ�WKH�RXWVLGH�RI� WKH
GRVHPHWHU� �VHH� ������ 7KH� UHIHUHQFH� RULHQWDWLRQ� ZLWK� UHVSHFW� WR� WKH� ZHDUHU� VKDOO� DOVR� EH
PDUNHG�RQ�WKH�GRVHPHWHU�

���� 5HWHQWLRQ�RI�UDGLRDFWLYH�FRQWDPLQDWLRQ

7KH�GRVHPHWHU�VKDOO�EH�GHVLJQHG� WR�PLQLPL]H� WKH� UHWHQWLRQ�RI� FRQWDPLQDWLRQ�DQG� WR�HDVH� LWV
UHPRYDO�� $� GRVHPHWHU� PD\� EH� SURYLGHG� ZLWK� DQ� DGGLWLRQDO� SURWHFWLYH� FRYHU�� LI� ILWWHG�� WKH
GRVHPHWHU�VKDOO�VWLOO�FRQIRUP�WR�WKH�UHTXLUHPHQWV�RI�WKLV�VWDQGDUG�
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