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(QJOLVK�YHUVLRQ

7KHUPDO�SHUIRUPDQFH�RI�EXLOGLQJ�SURGXFWV�DQG�FRPSRQHQWV��
6SHFLILF�FULWHULD�IRU�WKH�DVVHVVPHQW�RI�ODERUDWRULHV�PHDVXULQJ
KHDW�WUDQVIHU�SURSHUWLHV���3DUW����0HDVXUHPHQWV�E\�KRW�ER[

PHWKRGV

3HUIRUPDQFH�WKHUPLTXH�GHV�SURGXLWV�HW�FRPSRVDQWV�SRXU�OH
EkWLPHQW���&ULWqUHV�SDUWLFXOLHUV�SRXU�O
pYDOXDWLRQ�GHV
ODERUDWRLUHV�PHVXUDQW�OHV�SURSULpWpV�GH�WUDQVPLVVLRQ

WKHUPLTXH���3DUWLH����0HVXUDJHV�VHORQ�OHV�PpWKRGHV�GH
ERvWH�FKDXGH

:lUPHWHFKQLVFKHV�9HUKDOWHQ�YRQ�%DXSURGXNWHQ�XQG
%DXWHLOHQ���7HFKQLVFKH��.ULWHULHQ�]XU�%HJXWDFKWXQJ�YRQ
/DERUDWRULHQ�EHL�GHU�'XUFKI�KUXQJ�GHU�0HVVXQJHQ�YRQ
:lUPH�EHUWUDJXQJVHLJHQVFKDIWHQ��7HLO����0HVVXQJHQ

QDFK�GHP�+HL]NDVWHQ�9HUIDKUHQ

7KLV�(XURSHDQ�6WDQGDUG�ZDV�DSSURYHG�E\�&(1�RQ���0DUFK������

&(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�
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&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�
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)RUHZRUG

7KLV�(XURSHDQ�6WDQGDUG�KDV�EHHQ�SUHSDUHG�E\�7HFKQLFDO�&RPPLWWHH�&(1�7&������7KHUPDO
SHUIRUPDQFH�RI�EXLOGLQJV�DQG�EXLOGLQJ�FRPSRQHQWV���WKH�VHFUHWDULDW�RI�ZKLFK�LV�KHOG�E\�6,6�

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\� 2FWREHU� ������ DQG� FRQIOLFWLQJ� QDWLRQDO
VWDQGDUGV�VKDOO�EH�ZLWKGUDZQ�DW�WKH�ODWHVW�E\�2FWREHU������

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

1R�H[LVWLQJ�(XURSHDQ�6WDQGDUG�LV�VXSHUVHGHG�

7KLV�(XURSHDQ�6WDQGDUG�LV�GLYLGHG�LQWR�SDUWV��7KH�ILUVW�SDUW�FRYHUV�FRPPRQ�FULWHULD�DSSOLFDEOH�WR
DOO�KHDW�WUDQVIHU�SURSHUW\�PHDVXUHPHQWV��HDFK�VXEVHTXHQW�SDUW�FRYHUV�WKH�VSHFLILF�WHFKQLFDO
FULWHULD�DSSOLFDEOH�WR�HDFK�KHDW�WUDQVIHU�SURSHUW\�PHDVXUHPHQW�PHWKRG�GHVFULEHG�LQ�DSSURSULDWH
VWDQGDUGV�

7KH�IROORZLQJ�SDUWV�KDYH�EHHQ�GHYHORSHG�

3DUW��� &RPPRQ�FULWHULD
3DUW��� 0HDVXUHPHQWV�E\�WKH�JXDUGHG�KRW�SODWH�PHWKRG
3DUW��� 0HDVXUHPHQWV�E\�WKH�KHDW�IORZ�PHWHU�PHWKRG
3DUW��� 0HDVXUHPHQWV�E\�KRW�ER[�PHWKRGV
3DUW��� 0HDVXUHPHQWV�E\�WKH�SLSH�WHVW�PHWKRGV

%DVLF�LQIRUPDWLRQ�RQ�KHDW�WUDQVIHU�LQ�KRW�ER[�DSSDUDWXV�DQG�UHODWHG�WHPSHUDWXUH�QRQ�XQLIRUPLWLHV
PD\�EH�IRXQG�LQ�WKH�&(1�7HFKQLFDO�5HSRUW���+HDW�WUDQVIHU�DQG�HUURUV�LQ�KRW�ER[�DSSDUDWXV���VHH
>�@�LQ�WKH�%LEOLRJUDSK\�

$QQH[�$�RI�WKLV�(XURSHDQ�6WDQGDUG�LV�QRUPDWLYH��DQQH[�%�LV�LQIRUPDWLYH�
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� 6FRSH

7KLV�SDUW���RI�WKLV�VWDQGDUG�SURYLGHV�VSHFLILF�WHFKQLFDO�FULWHULD�IRU�WKH�DVVHVVPHQW�RI�ODERUDWRULHV
WR�XQGHUWDNH�VWHDG\�VWDWH�KHDW�WUDQVIHU�SURSHUW\�PHDVXUHPHQWV�RQ�SURGXFWV�DQG�FRPSRQHQWV�XVLQJ
FDOLEUDWHG�RU�JXDUGHG�KRW�ER[�DSSDUDWXV�LQ�DFFRUGDQFH�ZLWK�(1�,62������������LQFOXGLQJ�LWV
DSSOLFDWLRQ�WR�GRRUV�DQG�ZLQGRZV�LQ�DFFRUGDQFH�ZLWK�(1�,62��������RU�XVLQJ�D�KHDW�IORZ�PHWHU
LQ�D�KRW�ER[�DSSDUDWXV�LQ�DFFRUGDQFH�ZLWK�(1�����������

,W�FRPSOHPHQWV�WKH�FRPPRQ�FULWHULD�LQ�SDUW����*XLGDQFH�LV�JLYHQ�RQ�WKH�RUJDQL]DWLRQ�DQG�FRQWHQWV
RI�WKH�HTXLSPHQW�PDQXDO��WKH�FDOLEUDWLRQ�DQG�PDLQWHQDQFH�ILOHV�DQG�WKH�PHDVXUHPHQW�SURFHGXUH
GRFXPHQW�

,W�SURYLGHV�LQIRUPDWLRQ�RQ�PDQGDWRU\�HTXLSPHQW�SHUIRUPDQFH�VSHFLILFDWLRQV�DQG�HTXLSPHQW
GHVFULSWLRQ��,W�VXSSOHPHQWV�HUURU�DQDO\VLV�DQG�FDOFXODWLRQV�IRU�WKH�HTXLSPHQW�GHVLJQ�QRW�VXSSOLHG
LQ�(1�,62������������(1�����������DQG�UHODWHG�VWDQGDUGV�

,W�SURYLGHV�LQIRUPDWLRQ�RQ�H[SHULPHQWDO�SURFHGXUHV�VXLWDEOH�IRU�WKH�DVVHVVPHQW�RI�LQVWUXPHQW
DFFXUDF\�

� 1RUPDWLYH�UHIHUHQFHV

7KLV�VWDQGDUG�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�VWDQGDUG�RQO\�ZKHQ�LQFRUSRUDWHG�LQ�LW�E\�DPHQGPHQW�RU�UHYLVLRQ��)RU
XQGDWHG�UHIHUHQFHV�WKH�ODWHVW�HGLWLRQ�RI�WKH�SXEOLFDWLRQ�UHIHUUHG�WR�DSSOLHV�

(1���������� 7KHUPDO�SHUIRUPDQFH�RI�EXLOGLQJV���'HWHUPLQDWLRQ�RI�WKHUPDO�UHVLVWDQFH�E\
KRW�ER[�PHWKRG�XVLQJ�KHDW�IORZ�PHWHU���0DVRQU\

(1������������� 7KHUPDO�SHUIRUPDQFH�RI�EXLOGLQJ�SURGXFWV�DQG�FRPSRQHQWV���6SHFLILF
FULWHULD�IRU�WKH�DVVHVVPHQW�RI�ODERUDWRULHV�PHDVXULQJ�KHDW�WUDQVIHU
SURSHUWLHV���3DUW����&RPPRQ�FULWHULD

(1�,62����� %XLOGLQJ�FRPSRQHQWV�DQG�EXLOGLQJ�HOHPHQWV���7KHUPDO�UHVLVWDQFH�DQG
WKHUPDO�WUDQVPLWWDQFH���&DOFXODWLRQ�PHWKRG��,62�����������

(1�,62����� 7KHUPDO�LQVXODWLRQ���3K\VLFDO�TXDQWLWLHV�DQG�GHILQLWLRQV��,62�����������
(1�,62���������� 7KHUPDO�LQVXODWLRQ���'HWHUPLQDWLRQ�RI�VWHDG\�VWDWH�WKHUPDO�WUDQVPLVVLRQ

SURSHUWLHV���&DOLEUDWHG�DQG�JXDUGHG�KRW�ER[��,62�����������
(1�,62����������� 7KHUPDO�SHUIRUPDQFH�RI�ZLQGRZV�DQG�GRRUV���'HWHUPLQDWLRQ�RI�WKHUPDO

WUDQVPLWWDQFH�E\�KRW�ER[�PHWKRG��,62���������

� 'HILQLWLRQV��V\PEROV�DQG�XQLWV

��� 'HILQLWLRQV

)RU�WKH�SXUSRVHV�RI�WKLV�VWDQGDUG��WKH�IROORZLQJ�WHUPV�DQG�GHILQLWLRQV�DQG�WKH�GHILQLWLRQV�JLYHQ�LQ
SDUW���RI�WKLV�VWDQGDUG��LQ�(1�,62�������LQ�(1������������LQ�(1�,62�������DQG�WKRVH�RI�(1
,62�����������QRW�JLYHQ�LQ�WKLV�VWDQGDUG��DSSO\�

������������������������������������������������
��7R�EH�SXEOLVKHG
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6\PERO 4XDQWLW\ 8QLW

$ DUHD�SHUSHQGLFXODU�WR�WKH�GHQVLW\�RI�KHDW�IORZ�UDWH� P�

( HPLVVLYLW\�IDFWRU�GHSHQGHQW�RQ�VXUIDFH�HPLVVLYLWLHV�DQG

YLHZ�IDFWRUV��VHH�(1�,62����������

KF VXUIDFH�FRHIILFLHQW�RI�KHDW�WUDQVIHU�GXH�WR�FRQYHFWLRQ� :��P�¼.�
KU VXUIDFH�FRHIILFLHQW�RI�KHDW�WUDQVIHU�GXH�WR�UDGLDWLRQ :��P�¼.�
KUR VXUIDFH�FRHIILFLHQW�RI�KHDW�WUDQVIHU�GXH�WR�UDGLDWLRQ�EHWZHHQ :��P�¼.�

SDUDOOHO�EODFN�SODQHV��KUR� ���s�7P��
S� PHWHULQJ�DUHD�SHULPHWHU� P

5V VXUIDFH�UHVLVWDQFH�RQ�RQH�VSHFLPHQ�VXUIDFH P�¼.�:
5W VSHFLPHQ�WKHUPDO�UHVLVWDQFH��VXUIDFH�WR�VXUIDFH�� P�¼.�:
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6\PERO 4XDQWLW\ 8QLW

7D PHDQ�WHPSHUDWXUH�RI�WKH�DLU�VXUURXQGLQJ�RQH�VSHFLPHQ�VXUIDFH .

7Q HQYLURQPHQWDO�WHPSHUDWXUH .

7U PHDQ�UDGLDQW�WHPSHUDWXUH�RI�WKH�VXUIDFHV��VHHQ��E\�WKH .
VSHFLPHQ�VXUIDFH

8� WKHUPDO�WUDQVPLWWDQFH� :��P�¼.�
F KHDW�IORZ�UDWH :

F� KHDW�IORZ�UDWH�WKURXJK�WKH�PHWHULQJ�DUHD�RI�WKH�VSHFLPHQ :

F� LPEDODQFH�KHDW�IORZ�UDWH�EHWZHHQ�JXDUG�DUHD�DQG�PHWHULQJ� :
DUHD�LQ�WKH�VSHFLPHQ

F� KHDW�IORZ�UDWH�WKURXJK�WKH�PHWHULQJ�ER[�ZDOOV� :

F� IODQNLQJ�KHDW�IORZ�UDWH�WKURXJK�WKH�VSHFLPHQ�IUDPH� :

F� KHDW�IORZ�UDWH�DW�WKH�HGJH�RI�WKH�VSHFLPHQ� :

sQ 6WHIDQ�%ROW]PDQQ�FRQVWDQW�������������� :��P�¼.��

l WKHUPDO�FRQGXFWLYLW\ :��P¼.�

6XEVFULSWV

)RU�WKH�SXUSRVH�RI�WKLV�VWDQGDUG��WKH�IROORZLQJ�VXEVFULSWV�DSSO\��VHH�DOVR���������

D DLU

E PHWHULQJ�ER[�VXUIDFH

L LQWHUQDO��XVXDOO\�KRW�VLGH

H H[WHUQDO��XVXDOO\�FROG�VLGH

J JXDUG�ER[

P PHWHULQJ�DUHD�RU�WKH�DLU�HQFORVHG�LQ�WKH�PHWHULQJ�ER[

Q HQYLURQPHQWDO

U UDGLDWLRQ

V VXUIDFH

VJ VSHFLPHQ��JXDUG�ER[�

VP VSHFLPHQ��PHWHULQJ�ER[�

� (TXLSPHQW�PDQXDO

��� *HQHUDO

7KH�HTXLSPHQW�PDQXDO�VKDOO�SURYLGH�WKH�LQIRUPDWLRQ�VSHFLILHG�LQ�������WR�������RI�SDUW���RI�WKLV
VWDQGDUG�DQG�WKH�LQIRUPDWLRQ�VSHFLILHG�LQ�WKLV�FODXVH�

Full document details: BS EN 1946-4:2000

http://www.avadocuments.com/doc/bs-en-1946-4-2000
http://www.avadocuments.com/doc/bs-en-1946-4-2000


3DJH��
(1������������

��%6,��������

127(��,QIRUPDWLRQ�FRPPRQ�WR�PRUH�WKDQ�RQH�SLHFH�RI�HTXLSPHQW�QHHG�QRW�EH�GXSOLFDWHG�
H�J��WKH�SULQFLSOH��GHWDLOV�RI�WKH�GHVLJQ�DQG�RSHUDWLRQ�RI�WZR�SLHFHV�RI�HTXLSPHQW�EXLOW�WR�D
FRPPRQ�GHVLJQ�

$QQH[�$�JLYHV�DOO�OLPLWLQJ�YDOXHV�LQGLFDWHG�LQ�(1�,62������������(1�����������RU
(1�,62�������IRU�DSSDUDWXV�SHUIRUPDQFH�DQG�WHVWLQJ�FRQGLWLRQV��7KLV�DQQH[�VKDOO�EH�XVHG�DV�D
FKHFNOLVW�GXULQJ�WKH�DVVHVVPHQW�SURFHVV�E\�WKH�SDUWLHV�FRQFHUQHG�WR�HQVXUH�FRPSOLDQFH�ZLWK�DOO
WKH�UHTXLUHPHQWV�RI�WKRVH�VWDQGDUGV�

��� (TXLSPHQW�SHUIRUPDQFH�VSHFLILFDWLRQ

7KH�XSSHU�DQG�ORZHU�OLPLWV�RI�WKH�UHOHYDQW�WHVWHG�SURSHUWLHV�DQG�WHVWLQJ�FRQGLWLRQV��LQFOXGLQJ
SRVVLEOH�LQWHUDFWLRQV�EHWZHHQ�WKHP��VKDOO�EH�VSHFLILHG�

� PLQLPXP�DQG�PD[LPXP�VSHFLPHQ�WKLFNQHVV�WR�EH�WHVWHG�LQ�WKH�DSSDUDWXV�

� PLQLPXP�DQG�PD[LPXP�VSHFLPHQ�WKHUPDO�UHVLVWDQFH�

� PLQLPXP�DQG�PD[LPXP�VXUIDFH�FRHIILFLHQWV�UHTXLUHG�GXULQJ�WHVWV�

� PLQLPXP�DQG�PD[LPXP�WHPSHUDWXUH�GLIIHUHQFH�DFURVV�WKH�VSHFLPHQ�

� GLPHQVLRQV�RI�H[SHFWHG�LQKRPRJHQHLWLHV�LQ�WKH�VSHFLPHQV�

� PLQLPXP�FROG�VLGH�WHPSHUDWXUH�

� PD[LPXP�KRW�VLGH�WHPSHUDWXUH�

� RYHUDOO�HTXLSPHQW�DFFXUDF\�DQG�PD[LPXP�DFFHSWDEOH�HUURU�RQ�PHDVXUHG�SURSHUW\�LQ�D
GHILQHG�ZRUVW�FDVH�FRQGLWLRQ�

� UHTXLUHPHQWV�RQ�WKH�FRQWURO�RI�UHODWLYH�KXPLGLW\�RQ�WKH�KRW�DQG�FROG�VLGH�

� PD[LPXP�PDVV�IRU�D�VSHFLPHQ�WR�EH�DFFRPPRGDWHG�LQ�D�IUDPH�

��� (TXLSPHQW�GHVFULSWLRQ

7KH�IROORZLQJ�LQIRUPDWLRQ�VKDOO�EH�GRFXPHQWHG�DQG�PDGH�DYDLODEOH�IRU�H[DPLQDWLRQ�GXULQJ�WKH
DVVHVVPHQW�

� SULQFLSOH�RI�RSHUDWLRQ��VHH�����RI�(1�,62�����������RU�����RI�(1������������

� W\SH�RI�DSSDUDWXV��JXDUGHG�KRW�ER[��VHH�������RI�(1�,62������������RU�FDOLEUDWHG�KRW
ER[��VHH�������RI�(1�,62�����������

� SULQFLSDO�GLPHQVLRQV�RI�DSSDUDWXV��LQ�SDUWLFXODU�KHLJKW�DQG�ZLGWK�RI�WKH�PHWHULQJ�ER[
RU�RI�WKH�PHWHULQJ�DUHD�RI�WKH�KHDW�IORZ�PHWHU�LQ�D�KRW�ER[�ZLWK�D�KHDW�IORZ�PHWHU�
KHLJKW�DQG�ZLGWK�RI�WKH�JXDUG�ER[�IRU�JXDUGHG�KRW�ER[HV�

� VLPSOH�GLDJUDPV�LOOXVWUDWLQJ�WKH�GHVLJQ�RI�WKH�HTXLSPHQW�ZLWK�VSHFLDO�DWWHQWLRQ�WR�WKH
KHDW�VXSSO\�DQG�DLU�FLUFXODWLRQ��VHH�������RI�(1�,62�����������RU�������RI�(1
������������WKH�JXDUG�ER[��VHH�����RI�(1�,62�������������WKH�VSHFLPHQ�IUDPH�DQG
HGJH�LQVXODWLRQ��VHH�LQ�SDUWLFXODU�����RI�(1�,62������������DQG�WKH�FROG�VLGH�FKDPEHU
�VHH�LQ�SDUWLFXODU�����RI�(1�,62������������

� SRVLWLRQ��FRQQHFWLRQV�DQG�QXPEHULQJ�RI�WHPSHUDWXUH�VHQVRUV��VHH�����RI�(1�,62
����������RU�����RI�(1������������

Full document details: BS EN 1946-4:2000

http://www.avadocuments.com/doc/bs-en-1946-4-2000
http://www.avadocuments.com/doc/bs-en-1946-4-2000


3DJH��
(1������������

��%6,��������

� HOHFWULFDO�FRPSRQHQWV�LQVWUXPHQWV�DQG�PDLQ�DQFLOODU\�HTXLSPHQW��VHH�������DQG�����RI
(1�,62�����������RU�������DQG�����RI�(1������������

� GHWDLOV�RI�GDWD�DFTXLVLWLRQ�V\VWHP�DQG�UHODWHG�FRPSXWHU�SURJUDPV�IRU�GDWD�DQDO\VLV�

7R�DYRLG�GXSOLFDWLRQ��UHIHUHQFH�PD\�EH�PDGH�WR�PDQXDOV�VXSSOLHG�E\�WKH�LQVWUXPHQW
PDQXIDFWXUHUV�RU�WR�UHOHYDQW�FODXVHV�RI�(1�,62�����������RU�(1�����������

��� (TXLSPHQW�GHVLJQ�DQG�HUURU�DQDO\VLV

����� *HQHUDO

:LWK�UHIHUHQFH�WR�WKH�SHUIRUPDQFH�VSHFLILFDWLRQ�JLYHQ�LQ������GHWDLOV�VKDOO�EH�JLYHQ�LQ�WKH
HTXLSPHQW�PDQXDO�RQ�WKH�GHVLJQ�JXLGHOLQHV�IROORZHG��DQG�WKH�UHODWHG�HUURU�DQDO\VLV��$�OLVW�RI�WKH
HUURUV�WR�EH�FRQVLGHUHG�LQ�WKH�HUURU�DQDO\VLV�SUHFHGHV�WKH�GHVFULSWLRQ�RI�WKH�HTXLSPHQW�GHVLJQ
GRFXPHQWDWLRQ�LQ�WKLV�FODXVH��0RUH�VSHFLILF�LQIRUPDWLRQ�RQ�VRPH�HUURUV�LV�JLYHQ�LQ�WKH�UHIHUHQFHV
RI�WKH�%LEOLRJUDSK\��7KH�LQIRUPDWLRQ�JLYHQ�LQ�WKLV�VXEFODXVH�����DOVR�VXSSOHPHQWV�WKDW�JLYHQ�LQ
(1�,62�����������RU�(1�����������

127(��,Q�PRVW�FDVHV�WKHUH�DUH�QR�JHQHUDO�UXOHV�RU�VLPSOH�H[SUHVVLRQV�WR�HYDOXDWH�HUURUV�
$Q�DFFXUDWH�HUURU�DQDO\VLV�XVXDOO\�UHTXLUHV�QXPHULFDO�FDOFXODWLRQV�EDVHG�RQ�WKH�VSHFLILF
HTXLSPHQW�FRQVLGHUHG��QHYHUWKHOHVV�WKH�NQRZOHGJH�RI�WKHLU�H[LVWHQFH�FDQ�VWLPXODWH�D
GHWDLOHG�DQDO\VLV�IRU�HDFK�SLHFH�RI�HTXLSPHQW�

(OHPHQWDU\�FRQVHUYDWLYH�HUURU�FDOFXODWLRQV�IRU�VRPH�W\SLFDO�FDVHV�DUH�JLYHQ�LQ�DQQH[�%��)RU
HTXLSPHQW�KDYLQJ�FKDUDFWHULVWLFV�H[DFWO\�DV�LQGLFDWHG�LQ�WKLV�VXEFODXVH�RU�GHVLJQ�GHWDLOV�DV
LQGLFDWHG�LQ�DQQH[�%��QR�IXUWKHU�FDOFXODWLRQV�DUH�QHHGHG��XQOHVV�PRUH�SUHFLVH�FDOFXODWLRQV�DUH
ZDQWHG��,Q�RWKHU�FLUFXPVWDQFHV�VLPLODU�FDOFXODWLRQV�FDQ�EH�SHUIRUPHG�E\�DQDORJ\�

����� 6RXUFHV�RI�HUURUV

������� *HQHUDO

0HDVXUHG�KHDW�WUDQVIHU�SURSHUWLHV�LQ�KRW�ER[�DSSDUDWXV�DUH�HLWKHU�WKH�VSHFLPHQ�VXUIDFH�WR�VXUIDFH
WKHUPDO�UHVLVWDQFH��5W��RU�WKH�WKHUPDO�WUDQVPLWWDQFH��8��6XUIDFH�WKHUPDO�UHVLVWDQFHV�5V�RQ�HLWKHU
VLGH�RI�WKH�VSHFLPHQ��5VL�RU�5VH��SOD\�D�UHOHYDQW�UROH�LQ�WKH�HUURU�DQDO\VLV��WKH�KHDW�IORZ�UDWH��F�
H[FKDQJHG�E\�D�VXUIDFH�RI�DUHD�$�LV�

$
5

77
77K(K$

V

VQ
VQFUR ����

-
=-+= ���

7Q�LV�XQNQRZQ�IURP�PHDVXUHPHQWV�RI�7U�DQG�7D�XQOHVV�KUR�DQG�KF�DUH�NQRZQ�RU�7U�LV�HTXDO�WR�7D�
$Q\�QRQ�XQLIRUPLW\�LQ�VXUIDFH�FRHIILFLHQWV�(�KUR�DQG�KF�DQG�RU�LQ�DLU�WHPSHUDWXUH�7D��DQG�LQ�WKH
WHPSHUDWXUHV�RI�WKH�VXUIDFHV�VHHQ�IURP�WKH�VXUIDFH�FRQVLGHUHG��LV�D�VRXUFH�RI�XQFHUWDLQW\�LQ�7Q�

127(����,QIRUPDWLRQ�RQ�WKH�FDOFXODWLRQ�RI�ORFDO�FRHIILFLHQWV�RI�KHDW�WUDQVIHU�(�KUR�DQG�KF
PD\�EH�IRXQG�LQ�>�@��VHH�%LEOLRJUDSK\�
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127(����7KH�HUURU�SURSDJDWLRQ�DSSOLHG�LQ�HTXDWLRQ�����DQG�WKRVH�GHILQLQJ�5W�DQG�8�PDNHV
SRVVLEOH�WKH�FDOFXODWLRQ�RI�WKH�HUURU�LQ�5W�RU�8�ZKHQ�WKH�HUURU�DIIHFWLQJ�HDFK�RI�WKH
TXDQWLWLHV�DSSHDULQJ�LQ�WKHP�LV�NQRZQ�

(UURUV�FDQ�EH�GLYLGHG�LQWR�WKRVH�HQFRXQWHUHG�ZKHQ�WHVWLQJ�KRPRJHQHRXV�VSHFLPHQV�LQ�LGHDO
FRQGLWLRQV�DQG�WKRVH�DGGLWLRQDOO\�HQFRXQWHUHG�ZKHQ�WHVWLQJ�LQKRPRJHQHRXV�VSHFLPHQV��L�H��WKH
PDMRULW\�RI�KRW�ER[�PHDVXUHPHQWV��

:KHQ�WHVWLQJ�LQKRPRJHQHRXV�VSHFLPHQV�WKH�HVWLPDWLRQ�RI�HUURUV�IROORZV�WKH�VDPH�JXLGHOLQHV�DQG
SULQFLSOHV��EXW�WKH�HYDOXDWLRQ�RI�WKH�ODWHUDO�LPEDODQFH�KHDW�IORZ�UDWH�F���WKH�IODQNLQJ�KHDW�IORZ
UDWH�F���WKH�DUHD�$�WKURXJK�ZKLFK�WKH�KHDW�IORZ�UDWH�F��LV�WUDQVIHUUHG�DQG�VXUIDFH�WHPSHUDWXUHV
EHFRPHV�LQFUHDVLQJO\�GLIILFXOW�ZLWK�LQFUHDVLQJ�LQKRPRJHQHLWLHV�

������� *XDUGHG�KRW�ER[�HUURUV

)LJXUH���VKRZV��IRU�D�JXDUGHG�KRW�ER[��WKH�OLQN�EHWZHHQ�HUURU�KHDW�IORZ�UDWHV�DQG�WHPSHUDWXUH�DQG
VXUIDFH�FRHIILFLHQW�QRQ�XQLIRUPLWLHV�DQG�LPEDODQFHV��,Q�ILJXUH���WKH�ILUVW�VXEVFULSW�KDV�WKH
FRQYHQWLRQDO�PHDQLQJ�RI�KRW�ER[�PHWKRGV��V�IRU�VXUIDFH��D�IRU�DLU�DQG�U�IRU�UDGLDWLRQ���WKH�VHFRQG
DQG�WKLUG�VXEVFULSWV�LQGLFDWH�WKH�HOHPHQWV�LQYROYHG�LQ�WKH�KHDW�WUDQVIHU�FRQVLGHUHG��J�IRU�WKH�JXDUG
ER[��V�IRU�WKH�VSHFLPHQ��P�IRU�WKH�PHWHULQJ�DUHD�RU�WKH�DLU�HQFORVHG�LQ�LW��E�IRU�WKH�VXUIDFHV�RI�WKH
PHWHULQJ�ER[���7KH�VXEVFULSW�V�IRU�VXUIDFH�WKHUPDO�UHVLVWDQFHV�KDV�EHHQ�RPLWWHG�

127(��7KH�ILJXUHV�LQ�(1�,62�����������VXSSO\�LQIRUPDWLRQ�QHHGHG�IRU�WKH�FRUUHFW
XQGHUVWDQGLQJ�RI�WKH�HUURU�LQ�GHWHUPLQLQJ�IODQNLQJ�KHDW�IORZ�UDWH��F���DQG�WKH�HUURU�KHDW
IORZ�UDWH��F���DW�WKH�HGJH�RI�WKH�VSHFLPHQ��$�GHWDLOHG�GLVFXVVLRQ�RQ�KHDW�WUDQVIHU�DQG
HUURUV�LQ�KRW�ER[�DSSDUDWXV�FDQ�EH�IRXQG�LQ�>�@��VHH�%LEOLRJUDSK\�

7KH�IROORZLQJ�VKDOO�EH�FRQVLGHUHG�LQ�JXDUGHG�KRW�ER[�HUURU�DQDO\VLV�

D� 6XUIDFH�FRHIILFLHQWV�

� GHILQLWLRQ�RI�WKH�DLU�WHPSHUDWXUH�

� HIIHFW�RI�FRPELQHG�KHDW�WUDQVIHU�E\�FRQYHFWLRQ�DQG�UDGLDWLRQ�

� XQLIRUPLW\�DORQJ�WKH�HGJH�RI�WKH�PHWHULQJ�ER[�

� FRPSDULVRQ�RI�IODW�KRPRJHQHRXV�VSHFLPHQV�ZLWK�RWKHU�VSHFLPHQV�

� XQLIRUPLW\�DORQJ�WKH�QRVH�

E� 7HPSHUDWXUH�PHDVXUHPHQWV�

� PHDQLQJIXOQHVV�RI�PHDVXUHG�WHPSHUDWXUHV��VHQVRU�SRVLWLRQLQJ��

� WHPSHUDWXUH�DYHUDJLQJ�

� WKHUPRFRXSOH�ZLUH�FDOLEUDWLRQ��RU�WHPSHUDWXUH�VHQVRU�FDOLEUDWLRQ��

� UHIHUHQFH�MXQFWLRQ�DFFXUDF\�IRU�WKHUPRFRXSOHV�

� WKHUPRFRXSOH�FRQQHFWLRQV�DQG�FRPSHQVDWLRQ�ZLUHV�

� DFFXUDF\�LQ�WKH�GHWHUPLQDWLRQ�RI�WKH�RXWSXW�RI�WHPSHUDWXUH�VHQVRUV��GLJLWDO
YROWPHWHUV�DQG�GDWD�DFTXLVLWLRQ�V\VWHPV��

F� (UURU�KHDW�IORZ�UDWH�GXH�WR�LQVXIILFLHQW�JXDUGLQJ��F�

G� /DWHUDO�LPEDODQFH�KHDW�IORZ�UDWH��F�
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0���0HWHULQJ�ER[
1���1RVLQJ�SLHFH
6����6SHFLPHQ

)LJXUH�����+HDW�WUDQVIHU�E\�FRQYHFWLRQ�DQG�UDGLDWLRQ�LQ�WKH�KRW�VLGH�RI�D�JXDUGHG�KRW�ER[
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H� +HDW�IORZ�UDWH��F���WKURXJK�WKH�PHWHULQJ�ER[�ZDOOV�

� HUURUV�LQ�WKH�GHWHUPLQDWLRQ�RI�WKH�KHDW�IORZ�UDWH�WKURXJK�WKH�PHWHULQJ�ER[�ZDOOV�

� KHDW�WUDQVIHU�IURP�WKH�PHWHULQJ�ER[�ZDOOV�WR�WKH�VSHFLPHQ�WKURXJK�WKH�PHWHULQJ
ER[�QRVH�

� ILHOG�GLVWRUWLRQ�LQ�WKH�VSHFLPHQ�GXH�WR�WKH�FRQWDFW�ZLWK�WKH�PHWHULQJ�ER[�QRVH�

I� $SSDUDWXV�JHRPHWU\�

� GHILQLWLRQ�RI�WKH�PHWHULQJ�DUHD�

� DFFXUDF\�LQ�PHDVXULQJ�WKH�PHWHULQJ�DUHD�

� DFFXUDF\�LQ�WKH�GHWHUPLQDWLRQ�RI�VSHFLPHQ�WKLFNQHVV�

J� 3RZHU�LQSXW�

� OLQH�ORVVHV�

� ZDWWPHWHU�DFFXUDF\�

� IDQ�SRZHU��DFFXUDF\�LQ�LWV�PHDVXUHPHQW�

� FRROLQJ�V\VWHP�LQ�WKH�PHWHULQJ�ER[��DFFXUDF\�LQ�WKH�PHDVXUHPHQW�RI�WKH�FRROLQJ
SRZHU�

K� 'ULIWV�DQG�IOXFWXDWLRQV�

� GHILQLWLRQ�RI�VWHDG\�VWDWH�FRQGLWLRQ�

� ORQJ�WHUP�GULIWV�

� VKRUW�WHUP�IOXFWXDWLRQV�

M� 0RLVWXUH�HIIHFWV

N� (IIHFW�RI�WKH�LQKRPRJHQHLWLHV�RI�WKH�VSHFLPHQ�

�� HIIHFW�RQ�WKH�GHILQLWLRQ�RI�WKH�PHWHULQJ�DUHD�ZKHQ�DQ�LQKRPRJHQRXV�VSHFLPHQ�UHSODFHV�DQ
KRPRJHQHRXV�RQH�

�� HIIHFW�RI�PDVNV��FDOOHG�VXUURXQG�SDQHOV�LQ�VRPH�VWDQGDUGV��H�J��(1�,62��������

�� DGGLWLRQDO�HIIHFWV�RI�LQKRPRJHQHLWLHV�

�������� &DOLEUDWHG�KRW�ER[�HUURUV

7KH�IROORZLQJ�LV�D�OLVW�RI�WKRVH�LWHPV�ZKLFK�SHUWDLQ�WR�WKH�FDOLEUDWHG�KRW�ER[�RQO\��,WHPV�GHVFULEHG
LQ�D���E���H��WR�N��RI���������DSSO\�DOPRVW�LGHQWLFDOO\�WR�ERWK�FDOLEUDWHG�KRW�ER[�DQG�JXDUGHG�KRW
ER[�DSSDUDWXV�

127(��7KH�OD\RXW�RI�D�FDOLEUDWHG�KRW�ER[�LV�VKRZQ�LQ�ILJXUH����WDNHQ�IURP
(1�,62�����������

D� (UURUV�LQ�GHWHUPLQLQJ�IODQNLQJ�KHDW�IORZ�UDWH��F�

E� (UURU�KHDW�IORZ�UDWH�GXH�WR�LQVXIILFLHQW�IUDPH�LQVXODWLRQ��F�
�8VXDOO\�FRQVLGHUHG�WRJHWKHU�ZLWK�D��RI����������VHH�DOVR�F��RI����������
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.H\

0���0HWHULQJ�ER[
&����&ROG�ER[
6���6SHFLPHQ
)���6SHFLPHQ�IUDPH

)LJXUH�����&DOLEUDWHG�KRW�ER[

������� (UURUV�LQ�D�KRW�ER[�ZLWK�D�KHDW�IORZ�PHWHU

7KH�IROORZLQJ�LV�D�OLVW�RI�WKRVH�LWHPV�ZKLFK�RQO\�SHUWDLQ�WR�WKH�KRW�ER[�ZLWK�D�KHDW�IORZ�PHWHU�
,WHPV�GHVFULEHG�LQ�D��WR�F���I��DQG�K��WR�N��RI���������DSSO\�DOPRVW�LGHQWLFDOO\�WR�ERWK�KRW�ER[�ZLWK
D�KHDW�IORZ�PHWHU�DQG�JXDUGHG�KRW�ER[�DSSDUDWXV�

127(��7KH�OD\RXW�RI�D�KRW�ER[�ZLWK�D�KHDW�IORZ�PHWHU�LV�VKRZQ�LQ�ILJXUH����WDNHQ�IURP
(1�����������

D� /DWHUDO�LPEDODQFH�KHDW�IORZ�UDWH��F�

7KH�ODWHUDO�LPEDODQFH�KHDW�IORZ�UDWH��F���DIIHFWV�WKH�KHDW�IORZ�PHWHU�UHDGLQJ��DQG�WKLV�HUURU�VRXUFH
LV�LQFOXGHG�LQ�E��RI���������

E� 'HQVLW\�RI�KHDW�IORZ�UDWH�PHDVXUHG�E\�WKH�KHDW�IORZ�PHWHU�

� DFFXUDF\�RI�WKH�FDOLEUDWLRQ�RI�WKH�KHDW�IORZ�PHWHU�

� DFFXUDF\�LQ�WKH�UHDGLQJ�RI�WKH�KHDW�IORZ�PHWHU�RXWSXW�

� HUURU�GXH�WR�LPEDODQFH�KHDW�IORZ�UDWH�

� XQFHUWDLQW\�LQ�LPEDODQFH�KHDW�IORZ�UDWH�
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7KH�GDVKHG�VHFWLRQ�UHSUHVHQWV�WKH�KHDW�IORZ�PHWHU���O�LV�WKH�ZLGWK�RI�WKH�PHWHULQJ�DUHD�DQG�J�LV�WKH�JXDUG�ZLGWK�

)LJXUH�����+RW�ER[�ZLWK�D�KHDW�IORZ�PHWHU

��DGGHG�XQFHUWDLQW\�LQ�WKH�FDOLEUDWLRQ�ZKHQ�WHVWLQJ�LQKRPRJHQHRXV�VSHFLPHQV�

��DGGHG�XQFHUWDLQW\�LQ�LPEDODQFH�KHDW�IORZ�UDWH��IRU�LQKRPRJHQHRXV�VSHFLPHQV��

����� $VVHVVPHQW�RI�D�KRW�ER[�DSSDUDWXV�GHVLJQ

������� *HQHUDO

:KHQ�DVVHVVLQJ�WKH�DFFXUDF\�RI�D�JXDUGHG�KRW�ER[�DSSDUDWXV�RU�D�FDOLEUDWHG�KRW�ER[�DSSDUDWXV�RU
D�KRW�ER[�DSSDUDWXV�ZLWK�D�KHDW�IORZ�PHWHU��WKH�HTXLSPHQW�GHVLJQ�VXSSOLHG�LQ�WKH�HTXLSPHQW
PDQXDO�VKDOO�EH�YHULILHG��WR�HQVXUH�WKDW�WKH�UHTXLUHG�DFFXUDF\�LV�DFKLHYHG�ZKHQ�WHVWLQJ�FRQGLWLRQV
DUH�ZLWKLQ�WKRVH�LQGLFDWHG�LQ�����

������� 7HQWDWLYH�VHOHFWLRQ�RI�DSSDUDWXV�GLPHQVLRQV

,Q�D�FRUUHFW�HTXLSPHQW�GHVLJQ�SURFHVV�LW�LV�H[SHFWHG�WKDW�SUHOLPLQDU\�GHFLVLRQV�ZLOO�EH�WDNHQ�RQ
WKH�SDUDPHWHUV�LQGLFDWHG�LQ�����

(;$03/(��$�ILUVW�WULDO�IRU�JXDUGHG�KRW�ER[�DSSDUDWXV�FDQ�EH�ZLWK�D�VSHFLPHQ�KDYLQJ�OLQHDU
GLPHQVLRQV���WLPHV�ODUJHU�WKDQ�WKH�PD[LPXP�VSHFLPHQ�WKLFNQHVV�DQG�DW�OHDVW�WKH�PHWHULQJ�ER[
VL]H��DQG�IRU�KRW�ER[�DSSDUDWXV�ZLWK�D�KHDW�IORZ�PHWHU���WLPHV�WKH�PD[LPXP�VSHFLPHQ�WKLFNQHVV�
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