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Non-destructive testing
of steel tubes Ð

Part 14: Automatic ultrasonic testing of
seamless and welded (except submerged
arc-welded) steel tubes for the detection
of laminar imperfections
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Amendments issued since publication

Amd. No. Date Comments

National foreword

This British Standard is the official English language version of EN 10246-14:1999.

This British Standard contains elements of BS 3889-1:1983. A complete list of the
parts of EN 10246 is given in annex A of this standard. This British Standard
partially supersedes BS 3889-1:1983, and when all relevant partts have been
published BS 3889-1:1983 will be withdrawn.

The UK participation in its preparation was entrusted by Technical Committee
ISE/73, Steels for pressure purposes, to Subcommittee ISE/73/1, Steel tubes for
pressure purposes, 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.

Summary of pages

This document comprises a front cover, an inside front cover, the EN title page,
pages 2 to 12, an inside back cover 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���������

1RYHPEHU�����

,&6���������������������

(QJOLVK�YHUVLRQ

1RQ�GHVWUXFWLYH�WHVWLQJ�RI�VWHHO�WXEHV���3DUW�����$XWRPDWLF
XOWUDVRQLF�WHVWLQJ�RI�VHDPOHVV�DQG�ZHOGHG��H[FHSW�VXEPHUJHG

DUF�ZHOGHG��VWHHO�WXEHV�IRU�WKH�GHWHFWLRQ�RI�ODPLQDU
LPSHUIHFWLRQV

(VVDLV�QRQ�GHVWUXFWLIV�GHV�WXEHV�HQ�DFLHU���3DUWLH����
&RQWU{OH�DXWRPDWLTXH�SDU�XOWUDVRQV�GHV�WXEHV�SRXU�OD

GpWHFWLRQ�GHV�GpGRXEOXUHV�GHV�WXEHV�HQ�DFLHU�VDQV�VRXGXUH
HW�VRXGpV��VDXI�j�O¶DUF�LPPHUJp�VRXV�IOX[�HQ�SRXGUH�

=HUVW|UXQJVIUHLH�3U�IXQJ�YRQ�6WDKOURKUHQ���7HLO����
$XWRPDWLVFKH�8OWUDVFKDOOSU�IXQJ�QDKWORVHU�XQG

JHVFKZHL�WHU��DXVJHQRPPHQ�XQWHUSXOYHUJHVFKZHL�WHU�
6WDKOURKUH�]XP�1DFKZHLV�YRQ�'RSSOXQJHQ

7KLV�(XURSHDQ�6WDQGDUG�ZDV�DSSURYHG�E\�&(1�RQ���2FWREHU������

&(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 ��������������������������������������������������������������������������������������������������

� *HQHUDO�UHTXLUHPHQWV��������������������������������������������������������������������������������������������������

� 0HWKRG�RI�WHVW ��������������������������������������������������������������������������������������������������������������

� 5HIHUHQFH�VWDQGDUGV ���������������������������������������������������������������������������������������������������

�� (TXLSPHQW�FDOLEUDWLRQ�DQG�FKHFNLQJ �������������������������������������������������������������������������

� $FFHSWDQFH�������������������������������������������������������������������������������������������������������������������

� 7HVW�UHSRUWLQJ���������������������������������������������������������������������������������������������������������������

$QQH[�$��LQIRUPDWLYH���7DEOH�RI�3DUWV�RI�(1���������1RQ�GHVWUXFWLYH�WHVWLQJ�RI�VWHHO
WXEHV �����������������������������������������������������������������������������������������������������������������������������������

$QQH[�%��QRUPDWLYH���3URFHGXUH�IRU�WKH�GHWHUPLQDWLRQ�RI�WKH�VL]H�RI�ODPLQDU
LPSHUIHFWLRQV�E\�PDQXDO�XOWUDVRQLF�WHVWLQJ ��������������������������������������������������������������������
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3DJH��
(1��������������

¸�%6,��������

)RUHZRUG

7KLV�(XURSHDQ�6WDQGDUG�KDV�EHHQ�SUHSDUHG�E\�7HFKQLFDO�&RPPLWWHH�(&,66�7&�����6WHHO�WXEHV
DQG�ILWWLQJV�IRU�VWHHO�WXEHV���WKH�6HFUHWDULDW�RI�ZKLFK�LV�KHOG�E\�81,�

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\�0D\�������DQG�FRQIOLFWLQJ�QDWLRQDO�VWDQGDUGV�VKDOO
EH�ZLWKGUDZQ�DW�WKH�ODWHVW�E\�0D\������

7KLV�(XURSHDQ�6WDQGDUG�KDV�EHHQ�SUHSDUHG�XQGHU�D�PDQGDWH�JLYHQ�WR�&(1�E\�WKH�(XURSHDQ
&RPPLVVLRQ�DQG�WKH�(XURSHDQ�)UHH�7UDGH�$VVRFLDWLRQ��7KLV�(XURSHDQ�6WDQGDUG�LV�FRQVLGHUHG�WR
EH�D�VXSSRUWLQJ�VWDQGDUG�WR�WKRVH�DSSOLFDWLRQ�DQG�SURGXFW�VWDQGDUGV�ZKLFK�LQ�WKHPVHOYHV�VXSSRUW
DQ�HVVHQWLDO�VDIHW\�UHTXLUHPHQW�RI�D�1HZ�$SSURDFK�'LUHFWLYH�DQG�ZKLFK�PDNH�UHIHUHQFH�WR�WKLV
(XURSHDQ�6WDQGDUG�

$FFRUGLQJ�WR�WKH�&(1�&(1(/(&�,QWHUQDO�5HJXODWLRQV��WKH�QDWLRQDO�VWDQGDUGV�RUJDQL]DWLRQV�RI�WKH
IROORZLQJ�FRXQWULHV�DUH�ERXQG�WR�LPSOHPHQW�WKLV�(XURSHDQ�6WDQGDUG��$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�3DUW�RI�(1�������VSHFLILHV�UHTXLUHPHQWV�IRU�DXWRPDWLF�XOWUDVRQLF�WHVWLQJ�RI�VHDPOHVV
DQG�ZHOGHG�VWHHO�WXEHV��ZLWK�WKH�H[FHSWLRQ�RI�VXEPHUJHG�DUF�ZHOGHG��6$:��WXEHV��IRU�WKH
GHWHFWLRQ� RI� ODPLQDU� LPSHUIHFWLRQV�� 7KH� VWDQGDUG� VSHFLILHV� DFFHSWDQFH� OHYHOV� DQG
FDOLEUDWLRQ�SURFHGXUHV�

127(���$Q�DOWHUQDWLYH�WHVW�PHWKRG�IRU�WKH�GHWHFWLRQ�RI�ODPLQDU�LPSHUIHFWLRQV�LQ�VWHHO
VWULS�SODWH�SULRU�WR�WXEH�IRUPLQJ�RI�ZHOGHG�WXEHV��LV�JLYHQ�LQ�(1����������

7KLV�3DUW� RI� (1������� LV� DSSOLFDEOH� WR� WKH� LQVSHFWLRQ� RI� WXEHV�ZLWK� DQ� RXWVLGH� GLDPHWHU
JUHDWHU�WKDQ����PP���1R�ORZHU�OLPLW�RI�ZDOO�WKLFNQHVV�LV�VSHFLILHG�EXW�VHH�QRWH�LQ�����

(XURSHDQ�6WDQGDUG�(1��������1RQ�GHVWUXFWLYH�WHVWLQJ�RI�VWHHO�WXEHV��FRPSULVHV�WKH�3DUWV
VKRZQ�LQ�DQQH[�$�

� 1RUPDWLYH�UHIHUHQFHV

7KLV�3DUW�RI�(1�������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� WKRVH� SXEOLFDWLRQV� DSSO\� WR� WKLV� 3DUW� RI� (1������� RQO\� ZKHQ
LQFRUSRUDWHG� LQ� LW�E\�DPHQGPHQW�RU� UHYLVLRQ��)RU�XQGDWHG�UHIHUHQFHV� WKH� ODWHVW�HGLWLRQ�RI
WKH�SXEOLFDWLRQ�UHIHUUHG�WR�DSSOLHV�

(1��������� 1RQ�GHVWUXFWLYH� WHVWLQJ� RI� VWHHO� WXEHV� �� 3DUW� ���� $XWRPDWLF
XOWUDVRQLF�WHVWLQJ�RI�VWULS�SODWH�XVHG�LQ�WKH�PDQXIDFWXUH�RI�ZHOGHG�VWHHO
WXEHV�IRU�WKH�GHWHFWLRQ�RI�ODPLQDU�LPSHUIHFWLRQV�

� *HQHUDO�UHTXLUHPHQWV

���� �7KH�XOWUDVRQLF� LQVSHFWLRQ�FRYHUHG�E\�WKLV�3DUW�RI�(1������� LV�XVXDOO\�FDUULHG�RXW�RQ
WXEHV�DIWHU�FRPSOHWLRQ�RI�DOO�WKH�SULPDU\�SURGXFWLRQ�SURFHVV�RSHUDWLRQV�

��� 7KH�WXEHV�WR�EH�WHVWHG�VKDOO�EH�VXIILFLHQWO\�VWUDLJKW�DQG�IUHH�IURP�IRUHLJQ�PDWWHU�DV
WR�HQVXUH�WKH�YDOLGLW\�RI�WKH�WHVW�

� 0HWKRG�RI�WHVW

��� 7KH�WXEHV�VKDOO�EH�WHVWHG�XVLQJ�DQ�XOWUDVRQLF�SXOVH�HFKR�WHFKQLTXH�IRU�WKH�GHWHFWLRQ
RI�ODPLQDU�LPSHUIHFWLRQV��7KH�XOWUDVRXQG�VKDOO�EH�WUDQVPLWWHG�LQ�WKH�GLUHFWLRQ�QRUPDO�WR�WKH
WXEH�VXUIDFH�

127(�� )RU� ZDOO� WKLFNQHVVHV� OHVV� WKDQ� ��PP�� ZKHUH� GLIILFXOWLHV� PD\� RFFXU� LQ
GHWHFWLQJ� DQG� VL]LQJ� ODPLQDU� LPSHUIHFWLRQV� XVLQJ� WKLV� PHWKRG� RI� WHVW�� DQ
DOWHUQDWLYH� PHWKRG� RI� WHVW� PD\� EH� DJUHHG� EHWZHHQ� PDQXIDFWXUHU� DQG
SXUFKDVHU

��� 'XULQJ� WHVWLQJ�� WKH� WXEHV�DQG� WKH� WUDQVGXFHU� DVVHPEO\� VKDOO� EH�PRYHG� UHODWLYH� WR
HDFK�RWKHU�VR�WKDW�WKH�WXEH�VXUIDFH�LV�VFDQQHG�LQ�RUGHU�WR�GHWHFW�ODPLQDU�LPSHUIHFWLRQV�ZLWK
D� VL]H� HTXDO� WR� RU� JUHDWHU� WKDQ� WKH� UHOHYDQW� PLQLPXP� ODPLQDWLRQ� VL]H� �%PLQ�� ZLWK� D
FLUFXPIHUHQWLDO� GLPHQVLRQ� �&�� FDOFXODWHG� DV� JLYHQ� LQ� WDEOH���� 7KH� UHODWLYH� VSHHG� RI
PRYHPHQW�GXULQJ�WHVWLQJ�VKDOO�QRW�YDU\�E\�PRUH�WKDQ��������
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(1��������������

¸�%6,��������

,W�LV�UHFRJQL]HG�WKDW�WKHUH�PD\�EH�D�VKRUW�OHQJWK�DW�ERWK�WXEH�HQGV�ZKLFK�FDQQRW�EH�WHVWHG�
$Q\� XQWHVWHG� HQGV� VKDOO� EH� GHDOW� ZLWK� LQ� DFFRUGDQFH� ZLWK� WKH� UHTXLUHPHQWV� RI� WKH
DSSURSULDWH�SURGXFW�VWDQGDUGV�

7DEOH����$FFHSWDQFH�OHYHO�GHVLJQDWLRQ�DQG�PLQLPXP�VL]H�RI�ODPLQDU
LPSHUIHFWLRQV�WR�EH�GHWHFWHG

$FFHSWDQFH

�OHYHO

0LQLPXP�LQGLYLGXDO�ODPLQDWLRQ
DUHD�WR�FRQVLGHUHG

%PLQ��
��

PP�

&LUFXPIHUHQWLDO�GLPHQVLRQ

&

PP

82 ��� ���DQG�DERYH

8� ������p�'���� EHWZHHQ���DQG���

8� ������p�'���� EHWZHHQ���DQG���

8� ������p�'�� EHWZHHQ����DQG���

��� %PLQ�VKDOO��ZKHQ�FDOFXODWLQJ�DV�WKH�SURGXFW�RI�WKH�OHQJWK�DQG�FLUFXPIHUHQWLDO�GLPHQVLRQV�
EH�URXQGHG�XS�WR�WKH�QH[W����PP��

��� '� �6SHFLILHG�RXWVLGH�GLDPHWHU�RI�WKH�WXEH�LQ�PP

��� 7KH�PD[LPXP�ZLGWK�RI�HDFK� LQGLYLGXDO� WUDQVGXFHU��PHDVXUHG�SDUDOOHO� WR� WKH�PDMRU
D[LV�RI�WKH�WXEH��VKDOO�EH����PP��7KH�XOWUDVRQLF�WHVW�IUHTXHQF\�VKDOO�EH���WR����0+]�

��� 7KH�HTXLSPHQW�VKDOO�EH�FDSDEOH�RI�FODVVLI\LQJ�WXEHV�DV�HLWKHU�DFFHSWDEOH�RU�VXVSHFW
E\� PHDQV� RI� DQ� DXWRPDWLF� WULJJHU�DODUP� OHYHO� FRPELQHG� ZLWK� D� PDUNLQJ� DQG�RU� VRUWLQJ
V\VWHP�

� 5HIHUHQFH�VWDQGDUGV

��� *HQHUDO

����� 7KH�UHIHUHQFH�VWDQGDUGV�GHILQHG�LQ�WKLV�3DUW�RI�(1�������DUH�FRQYHQLHQW�VWDQGDUGV
IRU� FDOLEUDWLRQ� RI� QRQ�GHVWUXFWLYH� WHVWLQJ� HTXLSPHQW�� 7KH� GLPHQVLRQV� RI� WKHVH� VWDQGDUGV
VKRXOG� QRW� EH� FRQVWUXHG� DV� WKH� PLQLPXP� VL]H� RI� LPSHUIHFWLRQV� GHWHFWDEOH� E\� VXFK
HTXLSPHQW�

������ 7KH�XOWUDVRQLF�HTXLSPHQW�VKDOO�EH�FDOLEUDWHG�HLWKHU�HOHFWURQLFDOO\�XVLQJ�D�WXEXODU�WHVW
SLHFH��VHH�����D��RU�ZLWK�D�UHIHUHQFH�VWDQGDUG�FRPSULVLQJ�D�IODW�ERWWRPHG�FLUFXODU��VTXDUH
RU�UHFWDQJXODU�UHFHVV��VHH�ILJXUH����PDFKLQHG�LQWR�WKH�LQQHU�VXUIDFH�RI�D�WXEXODU�WHVW�SLHFH�
ZLWK�WKH�H[FHSWLRQ�WKDW�IRU�DFFHSWDQFH�OHYHO�8���RQO\�WKH�IODW�ERWWRPHG�FLUFXODU�UHFHVV�VKDOO
EH�XVHG��VHH�����E��

7KH�IODW�ERWWRPHG�FLUFXODU�UHFHVV�VKDOO�EH�XVHG�DV�WKH�SULPDU\�PHDQV�RI�HVWDEOLVKLQJ�WKH
WHVW� VHQVLWLYLW\�� :KHQ� XVLQJ� RQH� RI� WKH� RWKHU� W\SHV� RI� UHIHUHQFH� VWDQGDUG�� WKH� WHVW
VHQVLWLYLW\�VKDOO�EH�DGMXVWHG�VXFK�WKDW� LW� LV�HTXLYDOHQW�WR�WKDW�REWDLQHG�ZKHQ�XVLQJ�WKH�IODW
ERWWRPHG�FLUFXODU�UHFHVV�

����� 7KH�WHVW�SLHFH�VKDOO�EH�RI�WKH�VDPH�VSHFLILHG�GLDPHWHU��WKLFNQHVV�DQG�VXUIDFH�ILQLVK
DV� WKH� WXEH� WR� EH� WHVWHG� DQG� VKDOO� KDYH� VLPLODU� DFRXVWLF� SURSHUWLHV� �H�J�� YHORFLW\�
DWWHQXDWLRQ�FRHIILFLHQW��
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��� 'LPHQVLRQV�RI�UHIHUHQFH�VWDQGDUG

����� 7KH�GLPHQVLRQV�RI�WKH�UHFWDQJXODU�UHFHVV�UHIHUHQFH�VWDQGDUG��VHH�ILJXUH����VKDOO�EH
DV�IROORZV�

D��ZLGWK��Z�� ���
������

�PP�� + �

E��OHQJWK��O�����PP�PLQ��

F��GHSWK��G���7�����G���7����ZLWK�D�PD[LPXP�RI����PP�

����� 7KH�GLPHQVLRQV�RI� WKH� FLUFXODU� DQG� VTXDUH� UHFHVV� UHIHUHQFH� VWDQGDUG� VKDOO� EH� DV
IROORZV��VHH�ILJXUH����

D��ZLGWK�RU�GLDPHWHU���Z�� ���
������

PP�� + �

E��GHSWK��G���7�����G���7����ZLWK�D�PD[LPXP�RI����PP�

��� 9HULILFDWLRQ�RI�UHIHUHQFH�VWDQGDUG

7KH�UHIHUHQFH�VWDQGDUG�GLPHQVLRQV�DQG�VKDSH�VKDOO�EH�YHULILHG�E\�D�VXLWDEOH�WHFKQLTXH�

O� �OHQJWK�RI�UHFWDQJXODU�UHFHVV Z� �ZLGWK�RU�GLDPHWHU�RI�UHFHVV

G� �GHSWK�RI�UHFHVV 7� �VSHFLILHG�ZDOO�WKLFNQHVV

)LJXUH����5HIHUHQFH�UHFHVV�IRUPV��UHIHUHQFH�VWDQGDUGV�

�� (TXLSPHQW�FDOLEUDWLRQ�DQG�FKHFNLQJ

��� 7KH� HTXLSPHQW� VKDOO� EH� FDOLEUDWHG� VWDWLFDOO\� HLWKHU� ZLWKRXW� UHIHUHQFH� VWDQGDUG� LQ
DFFRUGDQFH�ZLWK�����D�RU�XVLQJ�D�UHIHUHQFH�VWDQGDUG�LQ�DFFRUGDQFH�ZLWK�����E�

%\� DJUHHPHQW� EHWZHHQ� WKH� SXUFKDVHU� DQG� PDQXIDFWXUHU�� WKH� HTXLSPHQW� PD\� DOVR� EH
FKHFNHG�G\QDPLFDOO\� WR�SURYH� WKDW�DW� WKH� LQVSHFWLRQ�SLWFK�DQG�SXOVH� UHSHWLWLRQ� IUHTXHQF\
VHOHFWHG��WKH�HTXLSPHQW�ZLOO�GHWHFW�WKH�UHOHYDQW�PLQLPXP�ODPLQDWLRQ�VL]H�%PLQ�DV�JLYHQ�LQ
WDEOH���
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D��&DOLEUDWLRQ�ZLWKRXW�UHIHUHQFH�VWDQGDUG

:LWK� WKH� WUDQVGXFHU�DVVHPEO\�SRVLWLRQHG�RQ� WKH� WHVW�SLHFH�� WKH� IXOO� DPSOLWXGH�RI� WKH� ILUVW
EDFN�ZDOO�HFKR�PLQXV���G%�VKDOO�EH�XVHG�WR�VHW�WKH�WULJJHU�DODUP�OHYHO�RI�WKH�HTXLSPHQW�

7KH� WHVW� VHQVLWLYLW\� PD\� DOVR� EH� HVWDEOLVKHG� ZLWK� '$&�� FXUYHV� DV� VXSSOLHG� E\� WKH
WUDQVGXFHU�PDQXIDFWXUHU�RU�ZLWK�'$&�FXUYHV�DV�SUHSDUHG�E\�WKH�WXEH�PDQXIDFWXUHU�XVLQJ�
LQ�ERWK�FDVHV��WKH���PP�IODW�ERWWRP�KROH�FXUYH�

$W�WKH�FRPPHQFHPHQW�RI�WKH�SURGXFWLRQ�WHVW�UXQ��WKH�PDQXIDFWXUHU�VKDOO�GHPRQVWUDWH�WKDW
DW� WKH� VHW� VHQVLWLYLW\�� WKH� HTXLSPHQW� ZLOO� GHWHFW� XQGHU� VWDWLF� FRQGLWLRQV� WKH� UHIHUHQFH
VWDQGDUG�DV�JLYHQ� LQ�������� ,I� WKLV� LV�QRW� WKH�FDVH�� WKH�QHFHVVDU\�DGMXVWPHQW� LQ�VHQVLWLYLW\
VKDOO�EH�PDGH�SULRU�WR�WKH�WHVWLQJ�RI�SURGXFWLRQ�WXEHV�

E��&DOLEUDWLRQ�XVLQJ�D�UHIHUHQFH�VWDQGDUG

8QGHU�VWDWLF�FRQGLWLRQV��ZLWK�WKH�WUDQVGXFHU�RU�HDFK�WUDQVGXFHU�RI�D�WUDQVGXFHU�DVVHPEO\
FHQWUDOO\� ORFDWHG� RYHU� WKH� UHIHUHQFH� VWDQGDUG�� WKH� IXOO� VLJQDO� DPSOLWXGH� RI� WKH� VLJQDO
REWDLQHG� IURP� WKH� UHIHUHQFH� VWDQGDUG� VKDOO� EH� XVHG� WR� VHW� WKH� WULJJHU�DODUP� OHYHO� RI� WKH
HTXLSPHQW�

��� 'XULQJ� SURGXFWLRQ� WHVWLQJ�� WKH� UHODWLYH� URWDWLRQDO� DQG�RU� WUDQVODWLRQDO� VSHHGV� DQG
SXOVH� UHSHWLWLRQ� IUHTXHQF\� VKDOO� EH� FKRVHQ� LQ� RUGHU� WR� GHWHFW� WKH� UHOHYDQW� PLQLPXP
ODPLQDWLRQ� VL]H� �%PLQ�� ZLWK� WKH� FLUFXPIHUHQWLDO� GLPHQVLRQ� �&�� DV� JLYHQ� LQ� WDEOH��� E\
SURGXFLQJ�D�WULJJHU�DODUP�FRQGLWLRQ�

��� 7KH� FDOLEUDWLRQ� RI� WKH� HTXLSPHQW� VKDOO� EH� FKHFNHG� DW� UHJXODU� LQWHUYDOV� GXULQJ� WKH
SURGXFWLRQ�WHVWLQJ�RI�WXEHV�RI�WKH�VDPH�VSHFLILHG�GLDPHWHU��WKLFNQHVV�DQG�JUDGH�

7KH� IUHTXHQF\� RI� FKHFNLQJ� WKH� FDOLEUDWLRQ� VKDOO� EH� DW� OHDVW� HYHU\� IRXU� KRXUV� EXW� DOVR
ZKHQHYHU� WKHUH� LV� DQ� HTXLSPHQW� RSHUDWRU� WHDP�FKDQJHRYHU� DQG�DW� WKH� VWDUW� DQG�HQG� RI
SURGXFWLRQ�

��� 7KH� HTXLSPHQW� VKDOO� EH� UHFDOLEUDWHG� LI� DQ\� RI� WKH� SDUDPHWHUV� ZKLFK� ZHUH� XVHG
GXULQJ�WKH�LQLWLDO�FDOLEUDWLRQ�DUH�FKDQJHG�

��� ,I� RQ� FKHFNLQJ� GXULQJ� SURGXFWLRQ� WHVWLQJ� WKH� FDOLEUDWLRQ� UHTXLUHPHQWV� DUH� QRW
VDWLVILHG��HYHQ�DIWHU�LQFUHDVLQJ�WKH�WHVW�VHQVLWLYLW\�E\���G%�WR�DOORZ�IRU�V\VWHP�GULIW��WKHQ�DOO
WXEHV� WHVWHG� VLQFH� WKH� SUHYLRXV� FKHFN� VKDOO� EH� UHWHVWHG� DIWHU� WKH� HTXLSPHQW� KDV� EHHQ
UHFDOLEUDWHG�

� $FFHSWDQFH

��� $Q\� WXEH�SURGXFLQJ� VLJQDOV� ORZHU� WKDQ� WKH� WULJJHU�DODUP� OHYHO� VKDOO� EH� GHHPHG� WR
KDYH�SDVVHG�WKLV�WHVW�

��� $Q\�WXEH�SURGXFLQJ�VLJQDOV�HTXDO�WR�RU�JUHDWHU�WKDQ�WKH�WULJJHU�DODUP�OHYHO�VKDOO�EH
GHVLJQDWHG�VXVSHFW�RU��DW�WKH�PDQXIDFWXUHU
V�RSWLRQ��PD\�EH�UHWHVWHG�

��� ,I�RQ�UHWHVWLQJ�QR�VLJQDO�LV�REWDLQHG�HTXDO�WR�RU�JUHDWHU�WKDQ�WKH�WULJJHU�DODUP�OHYHO�
WKH�WXEH�VKDOO�EH�GHHPHG�WR�KDYH�SDVVHG�WKLV�WHVW�

������������������������������������������������
��'$&� �GLVWDQFH�DPSOLWXGH�FRUUHFWLRQ
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7XEHV�JLYLQJ�VLJQDOV�HTXDO� WR�RU�JUHDWHU� WKDQ� WKH� WULJJHU�DODUP� OHYHO� VKDOO� EH�GHVLJQDWHG
VXVSHFW�

127(��,I�DSSOLFDEOH��WKH�HYDOXDWLRQ�PD\�EH�EDVHG�RQ�'$&�FXUYHV�

�����)RU�VXVSHFW�WXEHV��RQH�RU�PRUH�RI�WKH�IROORZLQJ�DFWLRQV�VKDOO�EH�WDNHQ�VXEMHFW�WR�WKH
UHTXLUHPHQWV�RI�WKH�SURGXFW�VWDQGDUG�

D��7KH�VXVSHFW�DUHD�VKDOO�EH�H[SORUHG�E\�D�PDQXDO�XOWUDVRQLF�FRPSUHVVLRQ�ZDYH�PHWKRG
DFFRUGLQJ�WR�DQQH[�%�RU�E\�D�VXLWDEOH�DXWRPDWLF�RU�VHPL�DXWRPDWLF�V\VWHP��WR�HVWDEOLVK
WKH�H[WHQW�RI�WKH�ODPLQDU�LPSHUIHFWLRQV��7KH�WXEH�VKDOO�EH�GHHPHG�WR�KDYH�SDVVHG�WKLV
WHVW� LI� WKH� ODPLQDWLRQ�VL]H�%PD[�DQG� WKH� WRWDO�VXPPHG�DUHD�RI� ODPLQDWLRQV�JUHDWHU� WKDQ
%PLQ�DQG�OHVV�WKDQ�%PD[�JLYHQ�LQ�WDEOH���DUH�QRW�H[FHHGHG�

7DEOH����$FFHSWDQFH�OLPLWV

$FFHSWDQFH 0D[LPXP�LQGLYLGXDO
ODPLQDWLRQ�DUHD�WR�EH

FRQVLGHUHG

0D[LPXP�FXPXODWLYH�DUHD�RI
ODPLQDWLRQV

!�%PLQ��
����WR���%PD[

��

OHYHO %PD[��
��

PP�

9DOXH�SHU�P�RI
WXEH�OHQJWK

EHORZ

�

PD[�

0HDQ�YDOXH�SHU�P
RI�WXEH�OHQJWK�IRU

HQWLUH�WXEH

�

PD[�

8� ��� 1�$���� 1�$����

8� ������p'�� � ���

8� ��������p'�� � �

8� ��������p'�� � �

��� %PLQ� DQG� %PD[� VKDOO�� ZKHQ� FDOFXODWLQJ� DV� D� SURGXFW� RI� WKH� OHQJWK� DQG
FLUFXPIHUHQWLDO�GLPHQVLRQV��EH�URXQGHG�XS�WR�WKH�QH[W����PP��

��� '� �6SHFLILHG�RXWVLGH�GLDPHWHU�RI�WXEH�LQ�PP�

��� 1�$� �QRW�DSSOLFDEOH�

127(�� � )RU� GHWHUPLQLQJ� WKH� H[WHQW� RI� WKH� ODPLQDWHG� VXVSHFW� DUHD�� DGMDFHQW� VXVSHFW
DUHDV�VHSDUDWHG�E\�OHVV�WKDQ�WKH�VPDOOHU�RI�WKH�WZR�PLQRU�D[HV�RI�WKH�ODPLQDWLRQV�VKDOO
EH�FRQVLGHUHG�DV�RQH�ODPLQDWLRQ�

E��7KH� VXVSHFW� DUHD� VKDOO� EH� FURSSHG� RII�� � 7KH� PDQXIDFWXUHU� VKDOO� HQVXUH� WKDW� DOO� WKH
VXVSHFW�DUHD�KDV�EHHQ�UHPRYHG�

F��7KH�WXEH�VKDOO�EH�GHHPHG�QRW�WR�KDYH�SDVVHG�WKLV�WHVW�

� 7HVW�UHSRUWLQJ

:KHQ�VSHFLILHG��WKH�PDQXIDFWXUHU�VKDOO�VXEPLW�WR�WKH�SXUFKDVHU�D�WHVW�UHSRUW�FRQWDLQLQJ�DW
OHDVW�WKH�IROORZLQJ�LQIRUPDWLRQ�

D��UHIHUHQFH�WR�WKLV�3DUW�RI�(1�������

E��GDWH�RI�WHVW�UHSRUW�

F��DFFHSWDQFH�OHYHO�
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G��VWDWHPHQW�RI�FRQIRUPLW\�

H��SURGXFW�GHVLJQDWLRQ�E\�JUDGH�DQG�VL]H�

I��W\SH�DQG�GHWDLOV�RI�LQVSHFWLRQ�WHFKQLTXH�

J��GHVFULSWLRQ�RI�WKH�UHIHUHQFH�VWDQGDUG��LI�XVHG�

K��HTXLSPHQW�FDOLEUDWLRQ�PHWKRG�XVHG�
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$QQH[�$
�LQIRUPDWLYH�

7DEOH�RI�3DUWV�RI�(1���������1RQ�GHVWUXFWLYH�WHVWLQJ�RI�VWHHO�WXEHV
3XUSRVH
RI�WHVW

7LWOH�RI�3DUW 3DUW
QR�

,62
UHI�

/HDN
$XWRPDWLF� HOHFWURPDJQHWLF� WHVWLQJ� RI� VHDPOHVV� DQG� ZHOGHG� �H[FHSW
VXEPHUJHG� DUF�ZHOGHG�� IHUURPDJQHWLF� VWHHO� WXEHV� IRU� YHULILFDWLRQ� RI
K\GUDXOLF�OHDN�WLJKWQHVV�

� ����

WLJKWQHVV $XWRPDWLF� HGG\� FXUUHQW� WHVWLQJ� RI� VHDPOHVV� DQG� ZHOGHG� �H[FHSW
VXEPHUJHG� DUF�ZHOGHG�� DXVWHQLWLF� DQG� DXVWHQLWLF�IHUULWLF� VWHHO� WXEHV
IRU�YHULILFDWLRQ�RI�K\GUDXOLF�OHDN�WLJKWQHVV�

� �

$XWRPDWLF� HGG\� FXUUHQW� WHVWLQJ� RI� VHDPOHVV� DQG� ZHOGHG� �H[FHSW
VXEPHUJHG�DUF�ZHOGHG��VWHHO�WXEHV�IRU�WKH�GHWHFWLRQ�RI�LPSHUIHFWLRQV

� ����

$XWRPDWLF� IXOO�SHULSKHUDO�PDJQHWLF� WUDQVGXFHU�IOX[� OHDNDJH�WHVWLQJ�RI
VHDPOHVV� IHUURPDJQHWLF� VWHHO� WXEHV� IRU� WKH� GHWHFWLRQ� RI� WUDQVYHUVH
LPSHUIHFWLRQV

� ����

/RQJLWXGLQDO

$XWRPDWLF� IXOO�SHULSKHUDO�PDJQHWLF� WUDQVGXFHU�IOX[� OHDNDJH�WHVWLQJ�RI
VHDPOHVV�DQG�ZHOGHG��H[FHSW�VXEPHUJHG�DUF�ZHOGHG��IHUURPDJQHWLF
VWHHO�WXEHV�IRU�WKH�GHWHFWLRQ�RI�ORQJLWXGLQDO�LPSHUIHFWLRQV

� ����

DQG�RU
WUDQVYHUVH

$XWRPDWLF�IXOO�SHULSKHUDO�XOWUDVRQLF�WHVWLQJ�RI�VHDPOHVV�VWHHO�WXEHV�IRU
WKH�GHWHFWLRQ�RI�WUDQVYHUVH�LPSHUIHFWLRQV�

� ����

LPSHUIHFWLRQV $XWRPDWLF� IXOO� SHULSKHUDO� XOWUDVRQLF� WHVWLQJ� RI� VHDPOHVV� DQG�ZHOGHG
�H[FHSW� VXEPHUJHG� DUF�ZHOGHG�� VWHHO� WXEHV� IRU� WKH� GHWHFWLRQ� RI
ORQJLWXGLQDO�LPSHUIHFWLRQV�

� ����

$XWRPDWLF�XOWUDVRQLF�WHVWLQJ�RI�WKH�ZHOG�VHDP�RI�HOHFWULF�ZHOGHG�VWHHO
WXEHV�IRU�WKH�GHWHFWLRQ�RI�ORQJLWXGLQDO�LPSHUIHFWLRQV�

� ����

$XWRPDWLF� XOWUDVRQLF� WHVWLQJ� RI� WKH� ZHOG� VHDP� RI� VXEPHUJHG� DUF�
ZHOGHG�VWHHO�WXEHV�IRU�WKH�GHWHFWLRQ�RI�ORQJLWXGLQDO�DQG�RU�WUDQVYHUVH
LPSHUIHFWLRQV�

� ����

5DGLRJUDSKLF� WHVWLQJ� RI� WKH� ZHOG� VHDP� RI� DXWRPDWLF� IXVLRQ� DUF
ZHOGHG�VWHHO�WXEHV�IRU�WKH�GHWHFWLRQ�RI�LPSHUIHFWLRQV

�� �����

6XUIDFH
/LTXLG�SHQHWUDQW� WHVWLQJ�RI�VHDPOHVV�DQG�ZHOGHG�VWHHO� WXEHV� IRU� WKH
GHWHFWLRQ�RI�VXUIDFH�LPSHUIHFWLRQV�

�� �����

LPSHUIHFWLRQV 0DJQHWLF� SDUWLFOH� LQVSHFWLRQ� RI� VHDPOHVV� DQG�ZHOGHG� IHUURPDJQHWLF
VWHHO�WXEHV�IRU�WKH�GHWHFWLRQ�RI�VXUIDFH�LPSHUIHFWLRQV

�� �����

7KLFNQHVV $XWRPDWLF�IXOO�SHULSKHUDO�XOWUDVRQLF�WKLFNQHVV�WHVWLQJ�RI�VHDPOHVV�DQG
ZHOGHG��H[FHSW�VXEPHUJHG�DUF�ZHOGHG��VWHHO�WXEHV�

�� �����

$XWRPDWLF� XOWUDVRQLF� WHVWLQJ� RI� VHDPOHVV� DQG� ZHOGHG� �H[FHSW
VXEPHUJHG� DUF�ZHOGHG�� VWHHO� WXEHV� IRU� WKH� GHWHFWLRQ� RI� ODPLQDU
LPSHUIHFWLRQV�

�� �����

/DPLQDU
$XWRPDWLF�XOWUDVRQLF�WHVWLQJ�RI�VWULS�SODWH�XVHG�LQ�WKH�PDQXIDFWXUH�RI
ZHOGHG�VWHHO�WXEHV�IRU�WKH�GHWHFWLRQ�RI�ODPLQDU�LPSHUIHFWLRQV�

�� �����

LPSHUIHFWLRQV $XWRPDWLF�XOWUDVRQLF� WHVWLQJ�RI� WKH�DUHDV�DGMDFHQW� WR� WKH�ZHOG�VHDP
RI�ZHOGHG�VWHHO�WXEHV�IRU�WKH�GHWHFWLRQ�RI�ODPLQDU�LPSHUIHFWLRQV�

�� �����

8OWUDVRQLF� WHVWLQJ� RI� WKH� WXEH� HQGV� RI� VHDPOHVV� DQG� ZHOGHG� VWHHO
WXEHV�IRU�WKH�GHWHFWLRQ�RI�ODPLQDU�LPSHUIHFWLRQV

�� �����

0DJQHWLF� SDUWLFOH� LQVSHFWLRQ� RI� WKH� WXEH� HQGV� RI� VHDPOHVV� DQG
ZHOGHG� IHUURPDJQHWLF� VWHHO� WXEHV� IRU� WKH� GHWHFWLRQ� RI� ODPLQDU
LPSHUIHFWLRQV�

�� �����
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$QQH[�%
�QRUPDWLYH�

3URFHGXUH�IRU�WKH�GHWHUPLQDWLRQ�RI�WKH�VL]H�RI�ODPLQDU�LPSHUIHFWLRQV�E\�PDQXDO
XOWUDVRQLF�WHVWLQJ

%�� *HQHUDO

7KLV�DQQH[�GHVFULEHV�WKH�SURFHGXUH�IRU�PDQXDO�XOWUDVRQLF�SXOVH�HFKR�VFDQQLQJ�RI�WXEHV�IRU
WKH� GHWHUPLQDWLRQ� RI� WKH� H[WHQW� RI� ODPLQDWHG� VXVSHFW� DUHDV� IRXQG� E\� DXWRPDWLF�VHPL�
DXWRPDWLF�WHVWLQJ�RI�WXEHV�IRU�WKH�GHWHFWLRQ�RI�ODPLQDU�LPSHUIHFWLRQV�

,Q� FDVHV� RI� GLVSXWH� EHWZHHQ� WKH�PDQXIDFWXUHU� DQG� WKH� SXUFKDVHU�� RU� KLV� UHSUHVHQWDWLYH
UHJDUGLQJ�WKH�H[WHQW�DQG�IUHTXHQF\�RI�GHWHFWHG�ODPLQDU�LPSHUIHFWLRQV��WKLV�SURFHGXUH�VKDOO
EH�XVHG��7KLV�SURFHGXUH�GHWHUPLQHV�WKH�GHWDLOV�RI�WKH�VL]LQJ�PHWKRG�WR�HVWDEOLVK�WKH�H[WHQW
DQG�IUHTXHQF\�RI�ODPLQDU�LPSHUIHFWLRQV�LQ�WXEHV�

%�� 7HVW�SURFHGXUH

/DPLQDU� LPSHUIHFWLRQV� VKDOO� EH� ORFDWHG� E\� FRPSDULQJ� WKH� DPSOLWXGH� RI� WKH� LPSHUIHFWLRQ
HFKR�ZLWK�WKH�DPSOLWXGH�RI�WKH�HFKR�RI�D���PP�IODW�ERWWRP�KROH�ORFDWHG�DW�WKH�VDPH�GHSWK
DV�WKH�LPSHUIHFWLRQ�

2QO\� WKRVH� LPSHUIHFWLRQV�JLYLQJ�DQ�HFKR�DW� OHDVW�HTXLYDOHQW� LQ�DPSOLWXGH� WR� WKDW�REWDLQHG
ZLWK�WKH���PP�IODW�ERWWRP�KROH�VKDOO�EH�FRQVLGHUHG�

,Q�RUGHU�WR�GHWHUPLQH�WKH�H[WHQW�RI�ODPLQDU�LPSHUIHFWLRQV�WR�EH�FRQVLGHUHG��WKH�PHWKRG�RI
PHDVXULQJ�WKH�KDOI�DPSOLWXGH�YDOXH�VKDOO�EH�XVHG�

7KLV�PHWKRG�UHTXLUHV�WKDW�WKH�XOWUDVRQLF�SUREH�LV�SDVVHG�RYHU�WKH�ODPLQDWHG�VXVSHFW�DUHD
LQ�WZR�GLUHFWLRQV��WUDQVYHUVH��;��DQG�ORQJLWXGLQDO��<����7KH�VXVSHFW�ORFDWLRQ�VKDOO�EH������
VFDQQHG�DV�GHVFULEHG�LQ�����D����'XULQJ�WKH�WUDQVYHUVH�VFDQ��WKH�SRVLWLRQV�;��DQG�;��VKDOO
EH� GHWHUPLQHG�� ZKHUH�� RYHU� WKH� JUHDWHVW� WUDQVYHUVH� H[WHQW�� WKH� PDJQLWXGH� RI� WKH
LQWHUPHGLDWH� UHIOHFWLRQ� HTXDOV� KDOI� WKH� UHODWHG�PD[LPXP� YDOXH� ���G%� GLIIHUHQFH� LQ� VLJQDO
OHYHO��� ,I�WKLV�YDOXH�LV� OHVV�WKDQ�WKH�PLQLPXP�DOORZDEOH�ZLGWK�WR�EH�FRQVLGHUHG��QR�IXUWKHU
H[SORUDWLRQV�VKDOO�EH�GRQH��6LPLODUO\��GXULQJ�WKH�ORQJLWXGLQDO�VFDQ��WKH�SRVLWLRQV�<��DQG�<�
DUH�GHWHUPLQHG��7KH�GLVWDQFHV�EHWZHHQ�SRLQW�;��DQG�;��DQG�<��DQG�<��DUH�GHILQHG�DV�WKH
PD[LPXP�ZLGWK�DQG� OHQJWK�GLPHQVLRQV� UHVSHFWLYHO\��7KH�SURGXFW�RI� WKHVH�GLPHQVLRQV� LV
GHILQHG�DV�WKH�DUHD�RI�WKH�HTXLYDOHQW�ODPLQDU�LPSHUIHFWLRQ�

%�� 6XUIDFH�FRQGLWLRQ

7KH�VXUIDFH�RI�WXEHV�VKDOO�EH�VXIILFLHQWO\�IUHH�IURP�IRUHLJQ�PDWWHU�DV�WR�HQVXUH�WKH�YDOLGLW\
RI�WKH�WHVW�

%�� 7HVW�HTXLSPHQW�UHTXLUHPHQWV

%���� 7KH�XOWUDVRQLF�SUREH�VKDOO�EH�JXLGHG�RYHU�WKH�WXEH�HLWKHU�PDQXDOO\�RU�E\�PHFKDQLFDO
PHDQV��7KH�XOWUDVRXQG�VKDOO�EH�WUDQVPLWWHG�LQ�WKH�GLUHFWLRQ�QRUPDO�WR�WKH�WXEH�VXUIDFH�
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%���� 2QH�RI�WKH�IROORZLQJ�WZR�W\SHV�RI�XOWUDVRQLF�WHVWLQJ�HTXLSPHQW�VKDOO�EH�XVHG�

D��(TXLSPHQW�ZLWK� D� VFUHHQ� GLVSOD\� DQG� JDLQ� FRQWURO� DGMXVWDEOH� LQ� ��G%� VWHSV�� 7KH� JDLQ
FRQWURO�VKDOO�EH�DGMXVWHG�VR�WKDW�WKH�XOWUDVRQLF�VLJQDOV�IURP�WKH�ODPLQDWHG�VXVSHFW�DUHD
WR�EH�HYDOXDWHG�DUH�EHWZHHQ������DQG������RI�WKH�XVDEOH�KHLJKW�RI�WKH�VFUHHQ�GLVSOD\�

E��(TXLSPHQW� ZLWKRXW� D� VFUHHQ� GLVSOD\� ZKHUH� DXWRPDWLF� VLJQDO� DPSOLWXGH
PHDVXUHPHQW�DVVHVVPHQW� IDFLOLWLHV� DUH� XVHG�� 7KH� DPSOLWXGH� PHDVXULQJ� XQLW� VKDOO� EH
FDSDEOH�RI�VLJQDO�DPSOLWXGH�DVVHVVPHQW�LQ�VWHSV�QRW�H[FHHGLQJ���G%�

%���� ,I�WZLQ�FU\VWDO�SUREHV�DUH�XVHG�IRU�PDQXDO�GHWHUPLQDWLRQ�RI�WKH�VL]H�RI�WKH�ODPLQDWHG
VXVSHFW�DUHD��WKH�GHWDLOV�JLYHQ�LQ�WDEOH�%���VKDOO�EH�QRWHG�

7DEOH�%��

3UREH�WR�ODPLQDWLRQ�GLVWDQFH 7\SH�RI�WZLQ�FU\VWDO�SUREH 3ODQH�RI�DFRXVWLF�VHSDUDWLRQ

HLWKHU

-� 1RPLQDO�IUHTXHQF\����0+]

-� 7UDQVGXFHU�DQJOH��DSSUR[����

-� 7UDQVGXFHU�VL]H����WR������PP

-� )RFDO�GHSWK��DSSUR[�����WR����PP

�$W�ULJKW�DQJOHV�WR�35'���

�

������PP �RU

-� 1RPLQDO�IUHTXHQF\����0+]

-� 7UDQVGXFHU�DQJOH��DSSUR[����

-� 7UDQVGXFHU�VL]H�����WR����PP

-� )RFDO�GHSWK��DSSUR[�����WR����PP

�3DUDOOHO�WR�35'���

�

�!����PP

-� 1RPLQDO�IUHTXHQF\����0+]

-� 7UDQVGXFHU�DQJOH��DSSUR[����

-� 7UDQVGXFHU�VL]H�����WR����PP

-� )RFDO�GHSWK��DSSUR[�����WR����PP

$W�ULJKW�DQJOHV�WR�35'���

��� 35'� �3ULQFLSDO�UROOLQJ�GLUHFWLRQ
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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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