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National foreword

This British Standard is the official English language version of EN 10147:2000. It
supersedes BS EN 10147:1992 which is withdrawn.

The UK participation in its preparation was entrusted by Technical Committee
ISE/10, Flat rolled steel products, to Subcommittee ISE/10/8, Coated steel flat rolled
products, 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 subcommittee 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.
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pages 2 to 21 and a back cover.

The BSI copyright notice displayed in this document indicates when the document
was last issued.
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(8523($1�67$1'$5'

1250(�(8523e(11(

(8523b,6&+(�1250

(1������

$SULO�����

,&6���������� 6XSHUVHGHV�(1�����������

(QJOLVK�YHUVLRQ

&RQWLQXRXVO\�KRW�GLS�]LQF�FRDWHG�VWUXFWXUDO�VWHHOV�VWULS�DQG�VKHHW
±�7HFKQLFDO�GHOLYHU\�FRQGLWLRQV

%DQGHV�HW�W{OHV�HQ�DFLHUV�GH�FRQVWUXFWLRQ�JDOYDQLVpHV�i
FKDXG�HQ�FRQWLQX�±�&RQGLWLRQV�WHFKQLTXHV�GH�OLYUDLVRQ

.RQWLQXLHUOLFK�)HXHUYHU]LQNWHV�%DQG�XQG�%OHFK�DXV
%DXVWlKOHQ�±�7HFKQLVFKH�/LHIHUEHGLQJXQJHQ

7KLV�(XURSHDQ�6WDQGDUG�ZDV�DSSURYHG�E\�&(1�RQ���$SULO������

&(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������������(
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3DJH��
(1�����������

��%6,��������

&RQWHQWV

����������������������������������������������������������������������������������������������������������������������������������������������3DJH

)RUHZRUG ����

� 6FRSH ����

� 1RUPDWLYH�UHIHUHQFHV� ����

� 7HUPV�DQG�GHILQLWLRQV ����

� &ODVVLILFDWLRQ�DQG�GHVLJQDWLRQ �
��� &ODVVLILFDWLRQ � ��
��� 'HVLJQDWLRQ ��

� ,QIRUPDWLRQ�WR�EH�VXSSOLHG�E\�WKH�SXUFKDVHU � ��
��� 0DQGDWRU\�LQIRUPDWLRQ ��
��� 2SWLRQV � ��

� 0DQXIDFWXULQJ�SURFHVV ��

� 5HTXLUHPHQWV � ��
��� 0HFKDQLFDO�SURSHUWLHV ��� ��
��� &RDWLQJV ����
��� &RDWLQJ�ILQLVK� ���
��� 6XUIDFH�TXDOLW\ ���
��� 6XUIDFH�WUHDWPHQW��VXUIDFH�SURWHFWLRQ� ���
��� )UHHGRP�IURP�FRLO�EUHDNV ���
��� &RDWLQJ�PDVV ���
��� $GKHVLRQ�RI�FRDWLQJ ���
��� 6XUIDFH�FRQGLWLRQ ���
���� 7ROHUDQFHV�RQ�GLPHQVLRQV�DQG�VKDSH � ���
���� 6XLWDELOLW\�IRU�IXUWKHU�SURFHVVLQJ ���

� 7HVWLQJ ���
��� *HQHUDO ���
��� 7HVW�XQLWV ���
��� 1XPEHU�RI�WHVWV ���
��� 6DPSOLQJ ���
��� 7HVW�PHWKRGV ���
��� 5HWHVWV ���
��� ,QVSHFWLRQ�GRFXPHQWV ���

� 0DUNLQJ ���

�� 3DFNLQJ ���

�� 6WRUDJH�DQG�WUDQVSRUWDWLRQ ��
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3DJH��
(1�����������

��%6,��������

�� 'LVSXWHV ��

$QQH[�$ �QRUPDWLYH��5HIHUHQFH�PHWKRG�IRU�GHWHUPLQDWLRQ�RI�WKH� ��
]LQF�FRDWLQJ�PDVV

$QQH[�% �LQIRUPDWLYH��/LVW�RI�FRUUHVSRQGLQJ�IRUPHU�GHVLJQDWLRQV ��

%LEOLRJUDSK\ ��
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3DJH��
(1�����������

��%6,��������

)RUHZRUG

7KLV�(XURSHDQ�6WDQGDUG�KDV�EHHQ�SUHSDUHG�E\�7HFKQLFDO�&RPPLWWHH�(&,66�7&�����6XUIDFH�FRDWHG
IODW�SURGXFWV���4XDOLWLHV��GLPHQVLRQV��WROHUDQFHV�DQG�VSHFLILF�WHVWV��WKH�6HFUHWDULDW�RI�ZKLFK�LV�KHOG
E\�',1�

7KLV�(XURSHDQ�6WDQGDUG�VXSHUVHGHV�(1������������

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�
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3DJH��
(1�����������

��%6,��������

� 6FRSH

�����7KLV�(XURSHDQ�6WDQGDUG�VSHFLILHV�UHTXLUHPHQWV�IRU�FRQWLQXRXVO\�KRW�GLS�]LQF�FRDWHG�IODW
SURGXFWV�LQ�WKLFNQHVVHV�������PP�PDGH�RI�WKH�VWHHOV�JLYHQ�LQ�7DEOH����7KH�WKLFNQHVV�LV�WKH�ILQDO
WKLFNQHVV�RI�WKH�GHOLYHUHG�SURGXFW�DIWHU�]LQF�FRDWLQJ��7KLV�(XURSHDQ�6WDQGDUG�DSSOLHV�WR�VWULS�RI�DOO
ZLGWKV�DQG�WR�VKHHWV�FXW�IURP�LW��������PP�ZLGWK��DQG�FXW�OHQJWKV��������PP�ZLGWK��

7KH�W\SHV�RI�FRDWLQJ��FRDWLQJ�PDVVHV�DQG�FRDWLQJ�ILQLVKHV�DYDLODEOH��DQG�VXUIDFH�TXDOLWLHV�DUH�JLYHQ
LQ�7DEOHV���WR����VHH�DOVR�����WR������

�����,I�DJUHHG�DW�WKH�WLPH�RI�RUGHULQJ��WKLV�(XURSHDQ�6WDQGDUG�PD\�DOVR�EH�DSSOLHG�WR�FRQWLQXRXVO\
KRW�GLS�]LQF�FRDWHG�IODW�SURGXFWV�LQ�WKLFNQHVVHV�!�����PP��,Q�WKLV�FDVH��WKH�PHFKDQLFDO�SURSHUW\�
DGKHVLRQ�RI�FRDWLQJ�DQG�VXUIDFH�FRQGLWLRQ�UHTXLUHPHQWV�VKDOO�DOVR�EH�DJUHHG�DW�WKH�WLPH�RI�RUGHULQJ�

�����7KH�SURGXFWV�FRYHUHG�E\�WKLV�(XURSHDQ�6WDQGDUG�DUH�VXLWDEOH�IRU�DSSOLFDWLRQV�ZKHUH�WKH
PLQLPXP�\LHOG�VWUHQJWK�YDOXHV�DQG�UHVLVWDQFH�WR�FRUURVLRQ�DUH�RI�SULPH�LPSRUWDQFH��&RUURVLRQ
SURWHFWLRQ�DIIRUGHG�E\�WKH�FRDWLQJ�LV�GLUHFWO\�SURSRUWLRQDO�WR�WKH�PDVV�RI�FRDWLQJ��VHH�DOVR��������

�����7KLV�(XURSHDQ�6WDQGDUG�LV�QRW�DSSOLFDEOH�WR�

� FRQWLQXRXVO\�KRW�GLS�]LQF�FRDWHG�ORZ�FDUERQ�VWHHO�VWULS�DQG�VKHHW�IRU�FROG�IRUPLQJ��VHH
(1��������

� HOHFWURO\WLFDOO\�]LQF�FRDWHG�FROG�UROOHG�VWHHO�IODW�SURGXFWV��VHH�(1��������

� FRQWLQXRXVO\�RUJDQLF�FRDWHG��FRLO�FRDWHG��IODW�VWHHO�SURGXFWV��VHH�(1���������DQG
(19����������

� FRQWLQXRXVO\�KRW�GLS�FRDWHG�VWULS�DQG�VKHHW�RI�VWHHOV�ZLWK�KLJKHU�\LHOG�VWUHQJWK�IRU�FROG
IRUPLQJ��VHH�(1��������

� 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�RI�UHYLVLRQ��)RU�XQGDWHG�UHIHUHQFHV�WKH�ODWHVW�HGLWLRQ�RI�WKH�SXEOLFDWLRQ�UHIHUUHG�WR
DSSOLHV��LQFOXGLQJ�DPHQGPHQWV��

(1����������0HWDOOLF�PDWHULDOV�±�7HQVLOH�WHVWLQJ�±�3DUW����0HWKRG�RI�WHVW��DW�DPELHQW�WHPSHUDWXUH��

(1��������'HILQLWLRQ�DQG�FODVVLILFDWLRQ�RI�JUDGHV�RI�VWHHO�

(1��������*HQHUDO�WHFKQLFDO�GHOLYHU\�UHTXLUHPHQWV�IRU�VWHHO�DQG�VWHHO�SURGXFWV�

(1����������'HVLJQDWLRQ�V\VWHP�IRU�VWHHO�±�3DUW����6WHHO�QDPHV��SULQFLSDO�V\PEROV�

(1����������'HVLJQDWLRQ�V\VWHPV�IRU�VWHHOV�±�3DUW����1XPHULFDO�V\VWHP�
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3DJH��
(1�����������

��%6,��������

(1��������'HILQLWLRQ�RI�VWHHO�SURGXFWV�

(1��������&RQWLQXRXVO\�KRW�GLS�PHWDO�FRDWHG�VWHHO�VKHHW�DQG�VWULS�±�7ROHUDQFHV�RQ�GLPHQVLRQV�DQG
VKDSH�

(1��������0HWDOOLF�SURGXFWV�±�7\SHV�RI�LQVSHFWLRQ�GRFXPHQWV�

&5��������'HVLJQDWLRQ�V\VWHPV�IRU�VWHHO�±�$GGLWLRQDO�V\PEROV�

(8521250��������%HQG�WHVW�IRU�VWHHO�VKHHW�DQG�VWULS�OHVV�WKDQ���PP�WKLFN�

� 7HUPV�DQG�GHILQLWLRQV

)RU�WKH�SXUSRVHV�RI�WKLV�6WDQGDUG�WKH�IROORZLQJ�WHUPV�DQG�GHILQLWLRQV�DSSO\�LQ�DGGLWLRQ�WR�WKH�WHUPV
DQG�GHILQLWLRQV�LQ�(1��������(1��������(1�������DQG�(1��������VHH�FODXVH����

���
KRW�GLS�]LQF�FRDWLQJ
DSSOLFDWLRQ�RI�]LQF�FRDWLQJ�E\�LPPHUVLQJ�WKH�SUHSDUHG�SURGXFWV�LQ�D�PROWHQ�EDWK�FRQWDLQLQJ�D�]LQF
FRQWHQW�RI�DW�OHDVW�����

,Q�WKLV�FDVH��WKH�ZLGH�VWULS�RI�VWHHO�LV�FRQWLQXRXVO\�KRW�GLS�FRDWHG�

���
FRDWLQJ�PDVV
WRWDO�PDVV�LQFOXGLQJ�ERWK�VXUIDFHV��H[SUHVVHG�LQ�JUDPV�SHU�VTXDUH�PHWUH�

� &ODVVLILFDWLRQ�DQG�GHVLJQDWLRQ

�����&ODVVLILFDWLRQ

7KH�VWHHO�JUDGHV�DFFRUGLQJ�WR�WKLV�(XURSHDQ�6WDQGDUG�JLYHQ�LQ�7DEOH���DUH�FODVVLILHG�DFFRUGLQJ�WR
WKHLU�LQFUHDVLQJ�PLQLPXP�\LHOG�VWUHQJWK��5H+��

�����'HVLJQDWLRQ

�������6WHHO�QDPHV

)RU�WKH�VWHHO�JUDGHV�FRYHUHG�E\�WKLV�(XURSHDQ�6WDQGDUG��WKH�VWHHO�QDPHV�DV�JLYHQ�LQ�7DEOH���DUH
DOORFDWHG�LQ�DFFRUGDQFH�ZLWK�(1���������DQG�&5�������

                    
�� 8QWLO�LW�LV�WUDQVIRUPHG�LQWR�(XURSHDQ�6WDQGDUG��HLWKHU�(8521250����RU�WKH�FRUUHVSRQGLQJ�QDWLRQDO�VWDQGDUG

PD\�EH�DSSOLHG�
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3DJH��
(1�����������

��%6,��������

�������6WHHO�QXPEHUV

)RU�WKH�VWHHO�JUDGHV�FRYHUHG�E\�WKLV�(XURSHDQ�6WDQGDUG��WKH�VWHHO�QXPEHUV�DV�JLYHQ�LQ�7DEOH���DUH
DOORFDWHG�LQ�DFFRUGDQFH�ZLWK�(1���������DQG�&5�������

� ,QIRUPDWLRQ�WR�EH�VXSSOLHG�E\�WKH�SXUFKDVHU

�����0DQGDWRU\�LQIRUPDWLRQ

7KH�IROORZLQJ�LQIRUPDWLRQ�VKDOO�EH�VXSSOLHG�E\�WKH�SXUFKDVHU�DW�WKH�WLPH�RI�HQTXLU\�DQG�RUGHU�

D����WKH�TXDQWLW\�WR�EH�GHOLYHUHG�

E����WKH�W\SH�RI�SURGXFW��VWULS��VKHHW��FXW�OHQJWK��

F����WKH�QXPEHU�RI�WKH�GLPHQVLRQDO�VWDQGDUG��(1�������µ

G����WKH�QRPLQDO�GLPHQVLRQV�DQG�WKH�WROHUDQFHV�RQ�GLPHQVLRQV�DQG�VKDSH�DQG��LI�DSSOLFDEOH��OHWWHUV
GHQRWLQJ�UHOHYDQW�VSHFLDO�WROHUDQFHV�

H����WKH�WHUP�³VWHHO´�

I����QXPEHU�RI�WKLV�VWDQGDUG��(1��������

J����VWHHO�QDPH�RU�VWHHO�QXPEHU�DQG�V\PERO�IRU�WKH�W\SH�RI�KRW�GLS�FRDWLQJ�DV�JLYHQ�LQ
7DEOH���

K����QXPEHU�GHVLJQDWLQJ�WKH�QRPLQDO�PDVV�RI�FRDWLQJ��H�J������ �����J�Pð�LQFOXGLQJ�ERWK�VXUIDFHV�
VHH�7DEOHV������DQG����

L����OHWWHU�GHQRWLQJ�WKH�FRDWLQJ�ILQLVK��1��0�RU�5��VHH�7DEOHV���DQG���DQG������

M����OHWWHU�GHQRWLQJ�WKH�VXUIDFH�TXDOLW\��$��%�RU�&��VHH�7DEOHV���DQG���DQG������

N����OHWWHU�GHQRWLQJ�WKH�VXUIDFH�WUHDWPHQW��&��2��&2��6��3�RU�8��VHH������

(;$03/(�����VKHHW��GHOLYHUHG�ZLWK�GLPHQVLRQDO�WROHUDQFHV�DFFRUGLQJ�WR�(1�������ZLWK�D�QRPLQDO
WKLFNQHVV�RI������PP��RUGHUHG�ZLWK�VSHFLDO�WKLFNQHVV�WROHUDQFHV��6���QRPLQDO�ZLGWK�������PP�
RUGHUHG�ZLWK�VSHFLDO�ZLGWK�WROHUDQFHV��6���QRPLQDO�OHQJWK�������PP��RUGHUHG�ZLWK�VSHFLDO�IODWQHVV
WROHUDQFHV��)6���PDGH�RI�VWHHO�6���*'�=)���������=)��DFFRUGLQJ�WR�(1��������FRDWLQJ�PDVV
����J�Pð��������FRDWLQJ�ILQLVK�UHJXODU��5���VXUIDFH�TXDOLW\�%��VXUIDFH�WUHDWPHQW�RLOHG��2��

��VKHHW�(1�����������6�����6�����)6
VWHHO�(1�������6���*'�=)����5�%�2

RU
��VKHHW�(1�����������6�����6�����)6
VWHHO�(1��������������=)����5�%�2

Li
ce

ns
ed

 C
op

y:
 s

he
ffi

el
du

n 
sh

ef
fie

ld
un

, n
a,

 T
ue

 O
ct

 1
7 

02
:3

4:
41

 B
S

T
 2

00
6,

 U
nc

on
tr

ol
le

d 
C

op
y,

 (
c)

 B
S

I



3DJH��
(1�����������

��%6,��������

�����2SWLRQV

$�QXPEHU�RI�RSWLRQV�DUH�VSHFLILHG�LQ�WKLV�(XURSHDQ�6WDQGDUG�DQG�OLVWHG�EHORZ��,I�WKH�SXUFKDVHU�GRHV
QRW�LQGLFDWH�KLV�ZLVK�WR�LPSOHPHQW�RQH�RI�WKHVH�RSWLRQV��WKH�VXSSOLHU�VKDOO�VXSSO\�LQ�DFFRUGDQFH
ZLWK�WKH�EDVLV�VSHFLILFDWLRQ�RI�WKLV�(XURSHDQ�6WDQGDUG��VHH������

D����DQ\�FRDWLQJ�PDVVHV�GLIIHUHQW�IURP�WKRVH�RI�7DEOH����VHH��������

E����DQ\�VSHFLDO�UHTXLUHPHQWV�IRU�GLIIHUHQW�FRDWLQJ�PDVVHV�RQ�HDFK�VXUIDFH��VHH��������

F����DQ\�KRW�GLS�]LQF�FRDWHG�SURGXFWV�ZLWK�SURQRXQFHG�VSDQJOH��VHH��������

G����DQ\�SURGXFWV�VXSSOLHG�IUHH�IURP�FRLO�EUHDNV��VHH������

H����DQ\�PD[LPXP�RU�PLQLPXP�YDOXH�IRU�WKH�FRDWLQJ�PDVV�SHU�SURGXFW�VXUIDFH��VHH��������

I����QRWLILFDWLRQ�RI�ZKLFK�VXUIDFH�KDV�EHHQ�LQVSHFWHG��VHH��������

J����DQ\�WHVWLQJ�IRU�FRPSOLDQFH�ZLWK�WKH�UHTXLUHPHQWV�RI�WKLV�VWDQGDUG��VHH�������DQG��������

K����DQ\�VXSSO\�RI�DQ�LQVSHFWLRQ�GRFXPHQW�DQG�W\SH�RI�GRFXPHQW��VHH������

L����DQ\�PDUNLQJ�GHVLUHG�E\�EUDQGLQJ�RI�WKH�SURGXFWV��VHH������

M����DQ\�UHTXLUHPHQWV�IRU�SDFNLQJ��VHH�FODXVH�����

� 0DQXIDFWXULQJ�SURFHVV

7KH�SURFHVVHV�XVHG�LQ�VWHHOPDNLQJ�DQG�PDQXIDFWXUH�RI�WKH�SURGXFWV�DUH�OHIW�WR�WKH�GLVFUHWLRQ�RI�WKH
PDQXIDFWXUHU�

� 5HTXLUHPHQWV

�����0HFKDQLFDO�SURSHUWLHV

�������7KH�SURGXFWV�VKDOO�EH�VXSSOLHG�RQ�WKH�EDVLV�RI�WKH�PHFKDQLFDO�SURSHUW\�UHTXLUHPHQWV�LQ
7DEOH���

�������7KH�WHQVLOH�WHVW�YDOXHV�VKDOO�DSSO\�WR�ORQJLWXGLQDO�VDPSOHV�DQG�UHODWH�WR�WKH�WHVW�SLHFH
FURVV�VHFWLRQ�ZLWKRXW�]LQF�FRDWLQJ�

�������$�UHGXFWLRQ�LQ�WKH�IRUPDELOLW\�RI�DOO�WKH�KRW�GLS�]LQF�FRDWHG�SURGXFWV�VSHFLILHG�LQ�WKLV
VWDQGDUG�PD\�RFFXU�E\�DJHLQJ��7KHUHIRUH�LW�LV�LQ�WKH�LQWHUHVW�RI�WKH�XVHU�WR�XVH�WKH�SURGXFWV�DV�VRRQ
DV�SRVVLEOH�DIWHU�UHFHLYLQJ�WKHP�
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7DEOH�����6WHHO�JUDGHV�DQG�PHFKDQLFDO�SURSHUWLHV�RI�VWHHOV��IRU�WKLFNQHVVHV�����PP�

'HVLJQDWLRQ

6WHHO�JUDGH

�����SURRI�VWUHQJWKD 7HQVLOH
VWUHQJWKE

(ORQJDWLRQF

6WHHO�QDPH 6WHHO
QXPEHU

6\PERO�IRU�WKH�W\SH
RI�KRW�GLS�FRDWLQJ

5S����

1�PPð
PLQ�

5P

1�PPð
PLQ�

$��

�
PLQ�

6���*' ������ �=

6���*' ������ �=)
��� ��� ��

6���*' ������ �=

6���*' ������ �=)
��� ��� ��

6���*' ������ �=

6���*' ������ �=)
��� ��� ��

6���*' ������ �=

6���*' ������ �=)
��� ��� ��

6���*' ������ �=

6���*' ������ �=)
��� ��� ��

6���*' ������ �=

6���*' ������ �=)
��� ��� �

D ,I�WKH�\LHOG�SRLQW�LV�SURQRXQFHG��WKH�YDOXHV�DSSO\�WR�WKH�XSSHU�\LHOG�SRLQW��5H+��

E )RU�DOO�JUDGHV�H[FHSW�6���*'�=�DQG�6���*'�=)�D�UDQJH�RI�����1�PPð�FDQ�EH�H[SHFWHG�IRU�WHQVLOH�VWUHQJWK�

F )RU�SURGXFW�WKLFNQHVVHV�������PP��LQFOXGLQJ�]LQF�FRDWLQJ��WKH�PLQLPXP�HORQJDWLRQ�YDOXHV��$����VKDOO�EH�UHGXFHG�E\
��XQLWV�

�����&RDWLQJV

�������=LQF��=��RU�]LQF�LURQ�DOOR\��=)��FRDWLQJV�DV�JLYHQ�LQ�7DEOHV���DQG���DUH�DSSOLFDEOH�IRU�WKH
SURGXFWV�

�������7KH�DYDLODEOH�FRDWLQJ�PDVVHV�JLYHQ�LQ�7DEOHV���DQG���PD\�EH�VXSSOLHG��2WKHU�FRDWLQJ�PDVVHV
VKDOO�EH�DJUHHG�VHSDUDWHO\�DW�WKH�WLPH�RI�RUGHULQJ�

7KLFNHU�]LQF�FRDWLQJV�OLPLW�WKH�IRUPDELOLW\�DQG�ZHOGDELOLW\�RI�WKH�SURGXFWV��7KHUHIRUH��WKH�IRUPLQJ
DQG�ZHOGDELOLW\�UHTXLUHPHQWV�VKRXOG�EH�WDNHQ�LQWR�DFFRXQW�ZKHQ�RUGHULQJ�WKH�FRDWLQJ�PDVV�

�������,I�DJUHHG�DW�WKH�WLPH�RI�RUGHULQJ��GLIIHUHQW�FRDWLQJ�PDVVHV�RQ�HDFK�VXUIDFH�PD\�EH�VXSSOLHG
IRU�WKH�KRW�GLS�]LQF�FRDWHG�IODW�SURGXFWV��7KH�WZR�VXUIDFHV�PD\�KDYH�D�GLIIHUHQW�DSSHDUDQFH�DV�D
UHVXOW�RI�WKH�PDQXIDFWXULQJ�SURFHVV�
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�����&RDWLQJ�ILQLVK��VHH�7DEOHV���DQG���

�������1RUPDO�VSDQJOH��1�

7KH�ILQLVK�LV�REWDLQHG�ZKHQ�WKH�]LQF�FRDWLQJ�LV�OHIW�WR�VROLGLI\�QRUPDOO\��(LWKHU�QR�VSDQJOH�RU�]LQF
FU\VWDOV�RI�GLIIHUHQW�VL]HV�DQG�EULJKWQHVV�DSSHDU�GHSHQGLQJ�RQ�WKH�JDOYDQL]LQJ�FRQGLWLRQV��7KH
TXDOLW\�RI�WKH�FRDWLQJ�LV�QRW�DIIHFWHG�E\�WKLV�

,I�D�SURQRXQFHG�VSDQJOH�LV�GHVLUHG��WKLV�VKDOO�EH�LQGLFDWHG�VSHFLDOO\�DW�WKH�WLPH�RI�RUGHULQJ�

�������0LQLPL]HG�VSDQJOH��0�

7KLV�ILQLVK�LV�REWDLQHG�E\�LQIOXHQFLQJ�WKH�VROLGLILFDWLRQ�SURFHVV�LQ�D�VSHFLILF�ZD\��7KH�VXUIDFH
ZLOO�KDYH�UHGXFHG�VSDQJOHV��LQ�VRPH�FDVHV��QRW�YLVLEOH�WR�WKH�XQDLGHG�H\H��7KH�ILQLVK�PD\�EH
VSHFLILHG�LI�WKH�QRUPDO�VSDQJOH�DSSOLFDEOH��VHH��������GRHV�QRW�VDWLVI\�WKH�VXUIDFH�DSSHDUDQFH
UHTXLUHPHQWV�

�������5HJXODU�]LQF�LURQ�DOOR\�FRDWLQJ��5�

7KLV�FRDWLQJ�UHVXOWV�IURP�KHDW�WUHDWPHQW�LQ�ZKLFK�LURQ�GLIIXVHV�WKURXJK�WKH�]LQF��7KH�VXUIDFH�KDV�D
XQLIRUP�PDWW�JUH\�DSSHDUDQFH�

�����6XUIDFH�TXDOLW\��VHH�7DEOHV���DQG���DQG�����

�������$V�FRDWHG�VXUIDFH��$�

,PSHUIHFWLRQV�VXFK�DV�VPDOO�SLWV��YDULDWLRQV�LQ�VSDQJOH�VL]H��GDUN�VSRWV��VWULSH�PDUNV�DQG�OLJKW
SDVVLYDWLRQ�VWDLQV�DUH�SHUPLVVLEOH��6WUHWFK�OHYHOOLQJ�EUHDNV�RU�]LQF�UXQ�RII�PDUNV�PD\�DSSHDU�

�������,PSURYHG�VXUIDFH��%�

6XUIDFH�TXDOLW\�%�LV�REWDLQHG�E\�VNLQ�SDVVLQJ�

:LWK�WKLV�VXUIDFH�TXDOLW\��VPDOO�LPSHUIHFWLRQV�VXFK�DV�VWUHWFK�OHYHOOLQJ�EUHDNV��VNLQ�SDVV�PDUNV�
VFUDWFKHV��LQGHQWDWLRQV��VSDQJOH�VWUXFWXUH�DQG�]LQF�UXQ�RII�PDUNV�DQG�OLJKW�SDVVLYDWLRQV�PDUNV�DUH
SHUPLVVLEOH�

�������%HVW�TXDOLW\�VXUIDFH��&�

6XUIDFH�TXDOLW\�&�LV�REWDLQHG�E\�VNLQ�SDVVLQJ�

7KH�EHWWHU�VXUIDFH�VKDOO�QRW�LPSDLU�WKH�XQLIRUP�DSSHUDQFH�RI�D�KLJK�FODVV�SDLQW�ILQLVK��7KH�RWKHU
VXUIDFH�VKDOO�KDYH�DW�OHDVW�WKH�FKDUDFWHULVWLFV�RI�VXUIDFH�TXDOLW\�%��VHH��������Li
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7DEOH�����$YDLODEOH�FRDWLQJV��ILQLVKHV�DQG�VXUIDFH�TXDOLWLHV�IRU�]LQF�FRDWLQJV��=�

&RDWLQJ�ILQLVK

1 0

6XUIDFH�TXDOLWLHVE

6WHHO�JUDGH &RDWLQJ
GHVLJQDWLRQD��E

$ $ % &

��� ; ; ; ;

��� ; ; ; ;

��� ; ; ; ;

��� ; ; ; ;

��� ; ; ; ;

��� ; ; � �

����� �;� � � �

$OO

�����F �;� � � �

D��6HH�DOVR�������

E��7KH�FRDWLQJV�DQG�VXUIDFH�TXDOLWLHV�JLYHQ�LQ�EUDFNHWV�DUH�DYDLODEOH�RQ�DJUHHPHQW�

F��1RW�IRU�VWHHO�JUDGH�6���*'�=

7DEOH�����$YDLODEOH�FRDWLQJV��ILQLVKHV�DQG�VXUIDFH�TXDOLWLHV�IRU�]LQF�LURQ�DOOR\�FRDWLQJV��=)�

&RDWLQJ�ILQLVK
5

6XUIDFH�TXDOLWLHV

6WHHO�JUDGH &RDWLQJ
GHVLJQDWLRQD

$ % &

$OO ��� ; ; ;

��� ; ; �

D��6HH�DOVR�������

�����6XUIDFH�WUHDWPHQW��VXUIDFH�SURWHFWLRQ�

�������*HQHUDO

+RW�GLS�]LQF�FRDWHG�IODW�SURGXFWV�JHQHUDOO\�UHFHLYH�VXUIDFH�SURWHFWLRQ�DW�WKH�SURGXFHU¶V�SODQW�DV
VSHFLILHG�LQ�������WR�������

7KH�SHULRG�RI�SURWHFWLRQ�DIIRUGHG�GHSHQGV�RQ�WKH�DWPRVSKHULF�FRQGLWLRQV�Li
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�������&KHPLFDO�SDVVLYDWLRQ��&�

&KHPLFDO�SDVVLYDWLRQ�SURWHFWV�WKH�VXUIDFH�DJDLQVW�KXPLGLW\�DQG�UHGXFHV�WKH�ULVN�RI�IRUPDWLRQ�RI
³ZKLWH�UXVW´�GXULQJ�WUDQVSRUWDWLRQ�DQG�VWRUDJH��/RFDO�GLVFRORXULQJ�DV�D�UHVXOW�RI�WKLV�WUHDWPHQW�LV
SHUPLVVLEOH�DQG�GRHV�QRW�LPSDLU�WKH�TXDOLW\�

�������2LOLQJ��2�

7KLV�WUHDWPHQW�DOVR�UHGXFHV�WKH�ULVN�RI�FRUURVLRQ�RI�WKH�VXUIDFH�

,W�VKDOO�EH�SRVVLEOH�WR�UHPRYH�WKH�RLO�OD\HU�ZLWK�D�VXLWDEOH�GHJUHDVLQJ�VROYHQW�ZKLFK�GRHV�QRW
DGYHUVHO\�DIIHFW�WKH�]LQF�

�������&KHPLFDO�SDVVLYDWLRQ�DQG�RLOLQJ��&2�

$JUHHPHQW�PD\�EH�UHDFKHG�RQ�WKLV�FRPELQDWLRQ�RI�VXUIDFH�WUHDWPHQW�LI�LQFUHDVHG�SURWHFWLRQ�DJDLQVW
WKH�IRUPDWLRQ�RI�³ZKLWH�UXVW´�LV�UHTXLUHG�

�������6HDOHG��6�

$SSOLFDWLRQ�RI�D�WUDQVSDUHQW�RUJDQLF�ILOP�FRDWLQJ�RI�PDVVHV�DERXW���J�Pð�

7KLV�WUHDWPHQW�RIIHUV�DGGLWLRQDO�FRUURVLRQ�SURWHFWLRQ��VSHFLDOO\�WKH�SURWHFWLRQ�DJDLQVW�ILQJHUSULQWV��LW
PD\�LPSURYH�WKH�VOLGLQJ�FKDUDFWHULVWLFV�GXULQJ�IRUPLQJ�RSHUDWLRQV�DQG�FDQ�EH�XVHG�DV�D�SULPLQJ
FRDW�IRU�VXEVHTXHQW�YDUQLVKLQJ�

�������3KRVSKDWHG��3�

7KLV�WUHDWPHQW�LPSURYHV�WKH�DGKHUHQFH�DQG�SURWHFWLYH�HIIHFW�RI�D�FRDWLQJ�DSSOLHG�E\�WKH�SURFHVVRU��,W
DOVR�UHGXFHV�WKH�ULVN�RI�FRUURVLRQ�GXULQJ�WUDQVSRUW�DQG�VWRUDJH��3KRVSKDWLQJ�LQ�FRQMXQFWLRQ�ZLWK�D
VXLWDEOH�OXEULFDWLQJ�DJHQW�PD\�LPSURYH�ZRUNDELOLW\�

�������8QWUHDWHG��8�

+RW�GLS�]LQF�FRDWHG�IODW�SURGXFWV�FRPSO\LQJ�ZLWK�WKH�UHTXLUHPHQWV�RI�WKLV�VWDQGDUG�DUH�RQO\
VXSSOLHG�ZLWKRXW�VXUIDFH�WUHDWPHQW�LI�H[SUHVVO\�GHVLUHG�E\�WKH�SXUFKDVHU�RQ�KLV�RZQ�UHVSRQVLELOW\�
,Q�WKLV�FDVH��WKHUH�LV�LQFUHDVHG�ULVN�RI�FRUURVLRQ�

�����)UHHGRP�IURP�FRLO�EUHDNV

,I�WKH�SURGXFWV�DUH�WR�EH�GHOLYHUHG�ZLWK�IUHHGRP�IURP�FRLO�EUHDNV��IOXWLQJ���WKLV�VKDOO�EH�LQGLFDWHG
VHSDUDWHO\�DW�WKH�WLPH�RI�RUGHU�

�����&RDWLQJ�PDVV

�������7KH�FRDWLQJ�PDVV�VKDOO�FRUUHVSRQG�WR�WKH�GDWD�LQ�7DEOH����7KH�YDOXHV�DSSO\�IRU�WKH�WRWDO�PDVV
RI�WKH�FRDWLQJ�RQ�ERWK�VXUIDFHV�IRU�WKH�WULSOH�VSRW�WHVW�DQG�WKH�VLQJOH�VSRW�WHVW��VHH�������DQG��������
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7KH�FRDWLQJ�PDVV�LV�QRW�DOZD\V�HTXDOO\�GLVWULEXWHG�RQ�ERWK�WKH�SURGXFW�VXUIDFHV��+RZHYHU��LW�PD\
EH�DVVXPHG�WKDW�D�FRDWLQJ�PDVV�RI�DW�OHDVW������RI�WKH�YDOXH�JLYHQ�LQ�7DEOH���IRU�WKH�VLQJOH�VSRW�WHVW
H[LVWV�RQ�HDFK�VXUIDFH�RI�WKH�SURGXFW�

7DEOH�����&RDWLQJ�PDVVHV

0LQLPXP�FRDWLQJ�PDVV�LQ�J�Pð
LQFOXGLQJ�ERWK�VXUIDFHVE

&RDWLQJ�GHVLJQDWLRQD

7ULSOH�VSRW�WHVWF 6LQJOH�VSRW�WHVWF

��� ��� ��

��� ��� ���

��� ��� ���

��� ��� ���

��� ��� ���

��� ��� ���

��� ��� ���

��� ��� ���

D��7KH�FRDWLQJV�DYDLODEOH�IRU�WKH�LQGLYLGXDO�VWHHO�JUDGHV�DUH�JLYHQ�LQ�7DEOHV���DQG���

E�7KH�FRDWLQJ�PDVV�RI�����PJ�Pð��LQFOXGLQJ�ERWK�VXUIDFHV��FRUUHVSRQGV�WR�D�FRDWLQJ�WKLFNQHVV�RI
���� P�SHU�VXUIDFH�

F�6HH�������DQG�������

�������$�PD[LPXP�RI�PLQLPXP�YDOXH�IRU�WKH�FRDWLQJ�PDVV�PD\�EH�DJUHHG�XSRQ�SHU�VXUIDFH�RI
SURGXFW��VLQJOH�VSRW�WHVW��IRU�HDFK�FRDWLQJ�JLYHQ�LQ�7DEOH���

�����$GKHVLRQ�RI�FRDWLQJ

7KH�DGKHVLRQ�RI�WKH�FRDWLQJ�VKDOO�EH�WHVWHG�XVLQJ�WKH�PHWKRG�VSHFLILHG�LQ��������$IWHU�EHQGLQJ��WKH
FRDWLQJ�VKDOO�VKRZQ�QR�VLJQV�RI�IODNLQJ��EXW�DQ�DUHD�RI���PP�IURP�HDFK�HGJH�RI�WKH�VSHFLPHQ�VKDOO
EH�GLVUHJDUGHG�LQ�RUGHU�WR�H[FOXGH�WKH�HIIHFW�RI�WKH�FXWWLQJ��&UD]LQJ�DQG�URXJKHQLQJ�DUH�SHUPLVVLEOH�
DV�LV�GXVWLQJ�RI�]LQF�LURQ�DOOR\��=)��FRDWLQJV�

�����6XUIDFH�FRQGLWLRQ

�������7KH�VXUIDFH�VKDOO�FRPSO\�ZLWK�WKH�UHTXLUHPHQWV�LQ�����WR������8QOHVV�RWKHUZLVH�DJUHHG�DW�WKH
WLPH�RI�RUGHULQJ��RQO\�RQH�VXUIDFH�VKDOO�EH�LQVSHFWHG�DW�WKH�PDQXIDFWXUHU¶V�ZRUNV��,I�UHTXHVWHG�WKH
VXSSOLHU�VKDOO�LQIRUP�WKH�SXUFKDVHU�ZKHWKHU�WKH�LQVSHFWHG�VXUIDFH�LV�WKH�WRS�VXUIDFH�RU�WKH�ERWWRP
VXUIDFH�

6PDOO�HGJH�FUDFNV�ZKLFK�PD\�RFFXU�LQ�WKH�FDVH�RI�XQFXW�HGJHV�DUH�QRW�MXVWLILFDWLRQ�IRU�UHMHFWLRQ�

�������:KHQ�VXSSO\LQJ�VWULS�LQ�FRLOV��WKHUH�LV�JUHDWHU�ULVN�RI�VXUIDFH�GHIHFWV�WKDQ�LI�VKHHW�DQG�FXW
OHQJWKV�DUH�VXSSOLHG�DV�LW�LV�QRW�SRVVLEOH�IRU�WKH�PDQXIDFWXUHU�WR�HOLPLQDWH�DOO�WKH�GHIHFWV�LQ�D�FRLO�
7KLV�VKDOO�EH�WDNHQ�LQWR�DFFRXQW�E\�WKH�SXUFKDVHU�ZKHQ�HYDOXDWLQJ�WKH�SURGXFWV�
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������7ROHUDQFHV�RQ�GLPHQVLRQV�DQG�VKDSH

7KH�UHTXLUHPHQWV�RI�(1�������VKDOO�DSSO\�

������6XLWDELOLW\�IRU�IXUWKHU�SURFHVVLQJ

��������3URGXFWV�FRPSO\LQJ�ZLWK�WKH�UHTXLUHPHQWV�RI�WKLV�VWDQGDUG��ZLWK�WKH�H[FHSWLRQ�RI�JUDGHV
6���*'�=�DQG�6���*'�=)��DUH�VXLWDEOH�IRU�ZHOGLQJ�XVLQJ�QRUPDO�ZHOGLQJ�PHWKRGV�DSSURSULDWH
IRU�WKH�VWHHO�JUDGH�DQG�FRDWLQJ�PDVV�

��������3URGXFWV�FRPSO\LQJ�ZLWK�WKH�UHTXLUHPHQWV�RI�WKLV�VWDQGDUG�DUH�VXLWDEOH�IRU�ERQGLQJ�WRJHWKHU�

��������$OO�VWHHO�JUDGHV�DQG�VXUIDFH�TXDOLWLHV�DUH�VXLWDEOH�IRU�RUJDQLF�FRDWLQJ��7KH�DSSHDUDQFH�DIWHU
WKLV�WUHDWPHQW�GHSHQGV�RQ�WKH�VXUIDFH�TXDOLW\�RUGHUHG��VHH������

127(���$SSOLFDWLRQ�RI�VXUIDFH�FRDWLQJV�UHTXLUHV�FRUUHVSRQGLQJ�SUH�WUHDWPHQW�DW�WKH�SURFHVVRU¶V�ZRUNV�

� 7HVWLQJ

�����*HQHUDO

�������7KH�SURGXFWV�PD\�EH�VXSSOLHG�ZLWK�RU�ZLWKRXW�WHVWLQJ�IRU�FRPSOLDQFH�ZLWK�WKH�UHTXLUHPHQWV
RI�WKLV�(XURSHDQ�6WDQGDUG�

�������,I�WHVWLQJ�LV�GHVLUHG��WKH�SXUFKDVHU�VKDOO�JLYH�WKH�IROORZLQJ�LQIRUPDWLRQ�DW�WKH�WLPH�RI
RUGHULQJ�

��W\SH�RI�WHVW��VSHFLILF�RU�QRQ�VSHFLILF�WHVW��VHH�(1��������

��W\SH�RI�LQVSHFWLRQ�GRFXPHQW��VHH������

�������6SHFLILF�WHVWV�VKDOO�EH�FDUULHG�RXW�LQ�DFFRUGDQFH�ZLWK�WKH�UHTXLUHPHQWV�LQ�����WR�����

�����7HVW�XQLWV

7KH�WHVW�XQLW�FRQVLVWV�RI����W�RU�D�IUDFWLRQ�RI����W�RI�KRW�GLS�]LQF�FRDWHG�IODW�SURGXFWV�RI�WKH�VDPH
JUDGH�DQG�QRPLQDO�WKLFNQHVV��FRDWLQJ�ILQLVK�DQG�VXUIDFH�DSSHDUDQFH��,Q�WKH�FDVH�RI�VWULS��D�FRLO
ZHLJKLQJ�PRUH�WKDQ����W�LV�UHJDUGHG�DV�RQH�WHVW�XQLW�

�����1XPEHU�RI�WHVWV

2QH�VHULHV�RI�WHVWV�VKDOO�EH�FDUULHG�RXW�SHU�WHVW�XQLW�DV�VSHFLILHG�LQ�����WR�GHWHUPLQH�

��WKH�PHFKDQLFDO�SURSHUWLHV��VHH��������
��WKH�DGKHVLRQ�RI�WKH�FRDWLQJ��VHH���������DQG
��WKH�FRDWLQJ�PDVV��VHH��������
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�����6DPSOLQJ

�������,Q�WKH�FDVH�RI�VWULS�WKH�VDPSOHV�VKDOO�EH�WDNHQ�IURP�WKH�EHJLQQLQJ�RU�HQG�RI�WKH�FRLO��,Q�WKH
FDVH�RI�VKHHW�DQG�FXW�OHQJWKV��WKH�VHOHFWLRQ�RI�WKH�VDPSOH�VKDOO�EH�OHIW�WR�WKH�GLVFUHWLRQ�RI�WKH
LQVSHFWRU�FDUU\LQJ�RXW�WKH�LQVSHFWLRQ�WHVWV�

�������7KH�VDPSOHV�IRU�WKH�WHQVLOH�WHVW��VHH��������VKDOO�EH�WDNHQ�LQ�WKH�ORQJLWXGLQDO�GLUHFWLRQ�DW�D
GLVWDQFH�RI�DW�OHDVW����PP�IURP�WKH�HGJHV�RI�WKH�SURGXFW�

�������7KH�VDPSOH�IRU�WKH�EHQG�WHVW�WR�GHWHUPLQH�WKH�DGKHVLRQ�RI�WKH�FRDWLQJ��VHH��������PD\�EH
WDNHQ�LQ�DQ\�GLUHFWLRQ��7KH�GLVWDQFH�IURP�WKH�SURGXFW�HGJHV�VKDOO�EH�DW�OHDVW����PP��7KH�VL]H�RI�WKH
VDPSOH�VKDOO�EH�VXFK�WKDW�WKH�OHQJWK�RI�WKH�IROGHG�HGJH�LV�DW�OHDVW�����PP�

������7KH�WKUHH�VDPSOHV�IRU�WHVWLQJ�WKH�FRDWLQJ�PDVV��VHH��������VKDOO�EH�WDNHQ�DV�VKRZQ�LQ�)LJXUH��
LI�WKH�SURGXFW�ZLGWK�LV�DGHTXDWH��7KH�VDPSOHV�PD\�EH�URXQG�RU�VTXDUH�DQG�HDFK�LQGLYLGXDO�VDPSOH
VKDOO�EH�DW�OHDVW�������PPð�LQ�DUHD�

E� �6WULS�RU�VKHHW�ZLGWK

)LJXUH�����3RVLWLRQ�RI�WKH�VDPSOHV�IRU�GHWHUPLQLQJ�WKH�]LQF�FRDWLQJ�PDVV
�GLPHQVLRQV�LQ�PLOOLPHWUHV�

,I�VDPSOLQJ�DV�VKRZQ�LQ�)LJXUH���LV�QRW�SRVVLEOH�EHFDXVH�WKH�SURGXFWV�ZLGWK�LV�WRR�VPDOO��RQO\�RQH
VDPSOH�VKDOO�EH�WDNHQ�ZLWK�DQ�DUHD�RI�DW�OHDVW�������PPð��7KH�FRDWLQJ�PDVV�GHWHUPLQHG�IURP�LW�VKDOO
FRPSO\�ZLWK�WKH�UHTXLUHPHQWV�IRU�WKH�VLQJOH�VSRW�WHVW�DV�VSHFLILHG�LQ�7DEOH���

�������$OO�WKH�VDPSOHV�VKDOO�EH�WDNHQ�DQG��PDFKLQHG�LI�QHFHVVDU\��LQ�VXFK�D�ZD\�WKDW�WKH�UHVXOWV�RI
WKH�WHVWV�DUH�QRW�DIIHFWHG�

�����7HVW�PHWKRGV

�������7KH�WHQVLOH�WHVW�VKDOO�EH�FDUULHG�RXW�DV�GHVFULEHG�LQ�(1���������XVLQJ�W\SH���WHVW�SLHFHV
�LQLWLDO�JDXJH�OHQJWK�/�� ����PP��ZLGWK�E� ����PP��DV�GHVFULEHG�LQ�(1����������VHH�DOVR��������
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�������7KH�EHQG�WHVW�WR�GHWHUPLQH�WKH�DGKHVLRQ�RI�WKH�FRDWLQJ��VHH�DOVR�����DQG��������VKDOO�EH�FDUULHG
RXW�DV�GHVFULEHG�LQ�(8521250����

7KH�GLDPHWHUV�'�RI�WKH�PDQGUHO�RU�EHQGLQJ�UROO�JLYHQ�LQ�7DEOH���VKDOO�EH�XVHG��7KH�DQJOH�RI�EHQG
VKDOO�EH������LQ�DOO�FDVHV�

:KHQ�SUHVVLQJ�WRJHWKHU�ZLWK�WKH�WZR�OHJV�RI�WKH�WHVW�SLHFH��FDUH�VKDOO�EH�WDNHQ�WKDW�WKH�FRDWLQJ�LV�QRW
GDPDJHG�

7DEOH�����%HQG�WHVW�IRU�GHWHUPLQLQJ�DGKHVLRQ�RI�WKH�FRDWLQJ
�IRU�SURGXFW�WKLFNQHVVHV�����PP�

%HQGLQJ�PDQGUHO�GLDPHWHU�'E�IRU�VWHHO�JUDGHV

&RDWLQJ�GHVLJQDWLRQD 6���*'���������
6���*'���������

6���*'��������� 6���*'���������
6���*'���������F

����WR���� �D �D �D

��� �D �D �D

D�=)�FRDWLQJV�DUH�DYDLODEOH�IRU�FRDWLQJ�GHVLJQDWLRQV�RI�����DQG�����RQO\��VHH�7DEOHV���DQG����
E�D� �3URGXFW�WKLFNQHVV�
F�%HQGLQJ�PDQGUHO�GLDPHWHU� ��D�IRU�SURGXFW�WKLFNQHVVHV�!�����PP�

�������7KH�FRDWLQJ�PDVV�VKDOO�EH�GHWHUPLQHG�IURP�WKH�GLIIHUHQFH�LQ�PDVV�RI�WKH�VDPSOHV�EHIRUH�DQG
DIWHU�WKH�FRDWLQJ�KDV�EHHQ�UHPRYHG�FKHPLFDOO\��,Q�WKH�WHVW�ZLWK�VDPSOHV�DV�VKRZQ�LQ�)LJXUH����WKH
WULSOH�VSRW�WHVW�YDOXH�LV�WKH�DULWKPHWLF�PHDQ�RI�WKH�WKUHH�WHVW�UHVXOWV��(DFK�LQGLYLGXDO�UHVXOW�VKDOO
PHHW�WKH�UHTXLUHPHQWV�RI�WKH�VLQJOH�VSRW�WHVW�DV�JLYHQ�LQ�7DEOH���

+RZHYHU��RWKHU�PHWKRGV��H��J��QRQ�GHVWUXFWLYH�WHVWV��PD\�EH�XVHG�IRU�FRQWLQXRXV�FKHFNV�DW�WKH
PDQXIDFWXUHU¶V�ZRUNV�

,Q�FDVHV�RI�GLVSXWH��WKH�PHWKRG�GHVFULEHG�LQ�DQQH[�$�RI�WKLV�VWDQGDUG�VKDOO�EH�XVHG�

�����5HWHVWV

7KH�UHTXLUHPHQWV�RI�(1�������VKDOO�DSSO\��,Q�WKH�FDVH�RI�FRLOV��WKH�UH�WHVW�VSHFLPHQV�VKDOO�EH�WDNHQ
IURP�D�GLVWDQFH�RI�DW�OHDVW�RQH�ODS�DZD\��EXW�DW�D�PD[LPXP�RI����P�IURP�WKH�HQG�RI�WKH�FRLO�

�����,QVSHFWLRQ�GRFXPHQWV

,I�DJUHHG�DW�WKH�WLPH�RI�RGHULQJ��RQH�RI�WKH�LQVSHFWLRQ�GRFXPHQWV�VSHFLILHG�LQ�(1�������VKDOO�EH
VXSSOLHG��VHH��������
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� 0DUNLQJ

�����$�ODEHO�VKDOO�EH�DWWDFKHG�WR�HDFK�FRLO�RU�EXQGOH�DQG�VKDOO�FRQWDLQ�DW�OHDVW�WKH�IROORZLQJ
LQIRUPDWLRQ�

D��QDPH�RU�PDUN�RI�WKH�PDQXIDFWXUHU¶V�ZRUNV�
E��GHVLJQDWLRQ�>FRQVLVWLQJ�RI�����E��DQG�����I��WR�����N�@�
F��QRPLQDO�GLPHQVLRQV�RI�WKH�SURGXFW�
G��LGHQWLILFDWLRQ�QXPEHU�
H��RUGHU�QXPEHU�
I��PDVV�RI�WKH�FRLO�RU�EXQGOH�

�����0DUNLQJ�RI�WKH�SURGXFWV�E\�EUDQGLQJ�PD\�EH�DJUHHG�XSRQ�DW�WKH�WLPH�RI�RUGHULQJ�

�� 3DFNLQJ

7KH�SDFNLQJ�UHTXLUHPHQWV�IRU�WKH�SURGXFW�VKDOO�EH�DJUHHG�DW�WKH�WLPH�RI�RUGHULQJ�

�� 6WRUDJH�DQG�WUDQVSRUWDWLRQ

������0RLVWXUH��LQ�SDUWLFXODU�FRQGHQVDWLRQ�EHWZHHQ�WKH�VKHHWV��ODSV�RI�WKH�FRLO�RU�RWKHU�DGMDFHQW�SDUWV
PDGH�RI�KRW�GLS�]LQF�FRDWHG�IODW�SURGXFWV��P\�OHDG�WR�WKH�IRUPDWLRQ�RI�PDWW�JUH\�WR�ZKLWH�GHSRVLWV
�ZKLWH�UXVW���7KH�SRVVLEOH�W\SHV�RI�VXUIDFH�SURWHFWLRQ�DUH�JLYHQ������+RZHYHU��LI�WKHUH�LV�OHQJWK\
FRQWDFW�ZLWK�PRLVWXUH��WKH�FRUURVLRQ�SURWHFWLRQ�PD\�EH�UHGXFHG�ORFDOO\��$V�D�SUHFDXWLRQ��WKH�SURGXFW
VKRXOG�EH�WUDQVSRUWHG�DQG�VWRUHG�GU\�DQG�SURWHFWHG�IURP�PRLVWXUH�

������'XULQJ�WUDQVSRUWDWLRQ��GDUN�VSRWV�PD\�DSSHDU�RQ�WKH�KRW�GLS�]LQF�FRDWHG�VXUIDFHV�DV�D�UHVXOW�RI
IULFWLRQ��*HQHUDOO\��WKH\�RQO\�LPSDLU�WKH�DSSHDUDQFH��)ULFWLRQ�LV�UHGXFHG�E\�RLOLQJ�WKH�SURGXFWV�
+RZHYHU��WKH�IROORZLQJ�SUHFDXWLRQDU\�PHDVXUHV�VKRXOG�EH�WDNHQ��VHFXUH�SDFNLQJ��ODLG�IODW��QR�ORFDO
SUHVVXUH�VSRWV�

�� 'LVSXWHV

(1�������LV�DSSOLFDEOH�WR�GLVSXWHV�DIWHU�GHOLYHU\�DQG�WKHLU�VHWWOHPHQW�
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$QQH[�$
��QRUPDWLYH�

5HIHUHQFH�PHWKRG�IRU�GHWHUPLQDWLRQ�RI�WKH�]LQF�FRDWLQJ�PDVV

$����3ULQFLSOH

7KH�VDPSOH�VKDOO�EH�DW�OHDVW�������PPð�LQ�DUHD��8VLQJ�D�VDPSOH�ZLWK�D�VXUIDFH�DUHD�RI�������PPð�
WKH�ORVV�RI�PDVV�LQ�JUDPV�ZKHQ�WKH�FRDWLQJ�LV�GLVVROYHG��PXOWLSOLHG�E\������ZLOO�UHSUHVHQW�WKH�]LQF
PDVV�LQ�JUDPV�SHU�VTXDUH�PHWUH�RI�SURGXFW��LQFOXGLQJ�ERWK�VLGHV�

$����5HDJHQWV�DQG�SUHSDUDWLRQ�RI�WKH�VROXWLRQ

5HDJHQW�

��+\GURFKORULF�DFLG��+&O�� ��� ������J�FPñ�
��+H[DPHWK\OHQHWUDPLQH

3UHSDUDWLRQ�RI�WKH�VROXWLRQ�

7KH�K\GURFKORULF�DFLG�LV�GLOXWHG�ZLWK�GHLRQL]HG�RU�GLVWLOOHG�ZDWHU�LQ�WKH�UDWLRQ�RQH�SDUW�+&O�WR�RQH
SDUW�ZDWHU�������GLOXWLRQ���+H[DPHWK\OHQHWHWUDPLQH�LV�WKHQ�DGGHG��VWLUULQJ��LQ�WKH�UDWLR�RI�����J�SHU
OLWUH�RI�GLOXWH�K\GURFKORULF�DFLG�VROXWLRQ�

7KLV�SUHSDUHG�VROXWLRQ�LV�HTXDOO\�VXLWDEOH�IRU�D�]LQF�FRDWLQJ�RU�]LQF�LURQ�DOOR\�FRDWLQJ�DQG�SHUPLWV
WKH�H[HFXWLRQ�RI�QXPHURXV�VXFFHVVLYH�GLVVROXWLRQV�XQGHU�VDWLVIDFWRU\�FRQGLWLRQV�RI�DWWDFN�RI�WKH
FRDWLQJ��ERWK�IURP�WKH�SRLQW�RI�YLHZ�RI�VSHHG�DQG�DFFXUDF\�

$����$SSDUDWXV

%DODQFH�FDSDEOH�RI�ZHLJKLQJ�VDPSOHV�WR�DQ�DFFXUDF\�RI������J��)RU�WKH�WHVW��XVH�D�WDNH�RII�GHYLFH�

$����3URFHGXUH

7KH�IROORZLQJ�RSHUDWLRQV�DUH�DSSOLHG�WR�HDFK�VDPSOH�

��LI�QHFHVVDU\��GHJUHDVH�WKH�WHVW�SLHFH�ZLWK�DQ�RUJDQLF�VROYHQW�ZKLFK�ZLOO�QRW�DWWDFN�WKH
]LQF��WKHQ�GU\�WKH�VDPSOH�

��ZHLJK�WKH�VDPSOH�WR�DQ�DFFXUDF\�RI������J�

��SODFH�WKH�VDPSOH�LQ�WKH�VROXWLRQ�VSHFLILHG�LQ�$���DW�DPELHQW�WHPSHUDWXUH������&�WR�����&��
/HDYH�WKH�VDPSOH�LPPHUVHG�LQ�WKH�VROXWLRQ�XQWLO�WKH�UHOHDVH�RI�K\GURJHQ�FHDVHV�RU�RQO\�D
IHZ�EXEEOHV�DUH�UHOHDVHG�
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��DIWHU�WKH�DWWDFN��WKH�VDPSOH�LV�ZDVKHG�DQG�EUXVKHG�XQGHU�UXQQLQJ�ZDWHU��GULHG�ZLWK�D�FORWK
DQG�WKHQ�E\�KHDWLQJ�WR�DURXQG������&�DQG�FRROHG�RU�GULHG�E\�EORZLQJ�ZLWK�ZDUP�DLU�

��ZHLJKW�WKH�VDPSOH�DJDLQ�WR�DQ�DFFXUDF\�RI������J�

��GHWHUPLQH�WKH�GLIIHUHQFH�EHWZHHQ�WKH�PDVV�RI�WKH�FRDWHG�VDPSOH�DQG�WKDW�RI�WKH�VDPSOH
ZLWKRXW�LWV�FRDWLQJ��7KLV�GLIIHUHQFH��FDOFXODWHG�LQ�JUDPV��UHSUHVHQWV�WKH�PDVV�P�RI�WKH
FRDWLQJ�
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$QQH[�%
��LQIRUPDWLYH�

/LVW�RI�FRUUHVSRQGLQJ�IRUPHU�GHVLJQDWLRQV

7KH�IROORZLQJ�7DEOH�%���FRPSULVHV�WKH�IRUPHU�GHVLJQDWLRQV�DFFRUGLQJ�WR�(1������������DQG�WKH
QHZ�GHVLJQDWLRQV�DFFRUGLQJ�WR�(1����������&5�������DQG�(1���������

7DEOH�%�����/LVW�RI�FRUUHVSRQGLQJ�GHVLJQDWLRQV

'HVLJQDWLRQ�DFFRUGLQJ�WR�(1����������� 'HVLJQDWLRQ�DFFRUGLQJ�WR
(1�����������

6WHHO�QDPH 6WHHO�QXPEHU 6\PERO�IRU�WKH�W\SH�RI
KRW�GLS�FRDWLQJ

6WHHO�QDPH

6���*' ������ �= )H�(�����*�=

6���*' ������ �=) )H�(�����*�=)

6���*' ������ �= )H�(�����*�=

6���*' ������ �=) )H�(�����*�=)

6���*' ������ �= )H�(�����*�=

6���*' ������ �=) )H�(�����*�=)

6���*' ������ �= )H�(�����*�=

6���*' ������ �=) )H�(�����*�=)

6���*' ������ �= )H�(�����*�=

6���*' ������ �=) )H�(�����*�=)

6���*' ������ �= )H�(�����*�=

6���*' ������ �=) )H�(�����*�=)
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%LEOLRJUDSK\

(1��������&RQWLQXRXVO\�KRW�GLS�]LQF�FRDWHG�ORZ�FDUERQ�VWHHO�VWULS�DQG�VKHHW�IRU�FROG�IRUPLQJ�±
7HFKQLFDO�GHOLYHU\�FRQGLWLRQV�

(1��������(OHFWURO\WLFDOO\�]LQF�FRDWHG�FROG�UROOHG�VWHHO�IODW�SURGXFWV�±�7HFKQLFDO�GHOLYHU\
FRQGLWLRQV�

(1����������&RQWLQXRXVO\�RUJDQLF�FRDWHG��FRLO�FRDWHG��VWHHO�IODW�SURGXFWV�±�3DUW����*HQHUDO
LQIRUPDWLRQ��GHILQLWLRQV��PDWHULDOV��WROHUDQFHV��WHVW�PHWKRGV��

(19����������&RQWLQXRXVO\�RUJDQLF�FRDWHG��FRLO�FRDWHG��VWHHO�IODW�SURGXFWV�±�3DUW����3URGXFWV�IRU
EXLOGLQJ�H[WHULRU�DSSOLFDWLRQV�

(1��������&RQWLQXRXVO\�KRW�GLS�FRDWHG�VWULS�DQG�VKHHW�RI�VWHHOV�ZLWK�KLJKHU�\LHOG�VWUHQJWK�IRU
FROG�IRUPLQJ�±�7HFKQLFDO�GHOLYHU\�FRQGLWLRQV�
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BSI Ð British Standards Institution

BSI is the independent national body responsible for preparing British Standards. It
presents the UK view on standards in Europe and at the international level. It is
incorporated by Royal Charter.

Revisions

British Standards are updated by amendment or revision. Users of British Standards
should make sure that they possess the latest amendments or editions.

It is the constant aim of BSI to improve the quality of our products and services. We
would be grateful if anyone finding an inaccuracy or ambiguity while using this
British Standard would inform the Secretary of the technical committee responsible,
the identity of which can be found on the inside front cover. Tel: 020 8996 9000.
Fax: 020 8996 7400.

BSI offers members an individual updating service called PLUS which ensures that
subscribers automatically receive the latest editions of standards.

Buying standards

Orders for all BSI, international and foreign standards publications should be
addressed to Customer Services. Tel: 020 8996 9001. Fax: 020 8996 7001.

In response to orders for international standards, it is BSI policy to supply the BSI
implementation of those that have been published as British Standards, unless
otherwise requested.

Information on standards

BSI provides a wide range of information on national, European and international
standards through its Library and its Technical Help to Exporters Service. Various
BSI electronic information services are also available which give details on all its
products and services. Contact the Information Centre. Tel: 020 8996 7111.
Fax: 020 8996 7048.

Subscribing members of BSI are kept up to date with standards developments and
receive substantial discounts on the purchase price of standards. For details of
these and other benefits contact Membership Administration. Tel: 020 8996 7002.
Fax: 020 8996 7001.

Copyright

Copyright subsists in all BSI publications. BSI also holds the copyright, in the UK, of
the publications of the international standardization bodies. Except as permitted
under the Copyright, Designs and Patents Act 1988 no extract may be reproduced,
stored in a retrieval system or transmitted in any form or by any means ± electronic,
photocopying, recording or otherwise ± without prior written permission from BSI.

This does not preclude the free use, in the course of implementing the standard, of
necessary details such as symbols, and size, type or grade designations. If these
details are to be used for any other purpose than implementation then the prior
written permission of BSI must be obtained.

If permission is granted, the terms may include royalty payments or a licensing
agreement. Details and advice can be obtained from the Copyright Manager.
Tel: 020 8996 7070.
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