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BRITISH STANDARD BS EN
1567:2000

The European Standard EN ISO 1567:1999 has the status of a
British Standard
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NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW

Building valves Ð
Water pressure reducing
valves and combination
water reducing valves Ð
Requirements and tests
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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 1567:1999.

The UK participation in its preparation was entrusted by Technical Committee
B/504, Water supply, to Subcommittee B/504/7, Control and safety devices, 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 18, 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�����

2FWREHU�����

,&6������������������

(QJOLVK�YHUVLRQ

%XLOGLQJ�YDOYHV�²�:DWHU�SUHVVXUH�UHGXFLQJ�YDOYHV�DQG
FRPELQDWLRQ�ZDWHU�SUHVVXUH�UHGXFLQJ�YDOYHV�²�5HTXLUHPHQWV

DQG�WHVWV

5RELQHWWHULH�GH�EkWLPHQW���5pGXFWHXUV�GH�SUHVVLRQ�G
HDX�HW
FRPELQpV�DYHF�UpGXFWHXU���([LJHQFHV�HW�HVVDLV

*HElXGHDUPDWXUHQ���'UXFNPLQGHUHU�XQG
'UXFNPLQGHUHUNRPELQDWLRQHQ�I�U�:DVVHU���$QIRUGHUXQJHQ

XQG�3U�IXQJHQ

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

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

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

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

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

���'HILQLWLRQV����������������������������������������������������������������������������������������������������� ���
�����:DWHU�SUHVVXUH�UHGXFLQJ�YDOYH���������������������������������������������������������������� ���
�����&RPELQDWLRQ�ZDWHU�SUHVVXUH�UHGXFLQJ�YDOYH ����������������������������������������� ���

��&ODVVLILFDWLRQ�RI�WKH�ZDWHU�SUHVVXUH�UHGXFLQJ�YDOYHV�DQG�FRPELQDWLRQ
ZDWHU�SUHVVXUH�UHGXFLQJ�YDOYHV ��������������������������������������������������������������������� ���
�����9DOYH�IRUP�������������������������������������������������������������������������������������������������� ���
�����1RPLQDO�GLDPHWHU��'1� ����������������������������������������������������������������������������� ���
�����(QG�FRQQHFWLRQV ��������������������������������������������������������������������������������������� ���
�����$GMXVWPHQW ������������������������������������������������������������������������������������������������ ���
�����7HPSHUDWXUH�UDQJH ����������������������������������������������������������������������������������� ���

���'HVLJQDWLRQ��������������������������������������������������������������������������������������������������� ���

���0DWHULDOV�������������������������������������������������������������������������������������������������������� ���
�����&KHPLFDO�DQG�K\JLHQLF�EHKDYLRXU�RI�PDWHULDOV ������������������������������������� ���
�����1DWXUH�RI�PDWHULDOV ����������������������������������������������������������������������������������� ���

���*HQHUDO�GHVLJQ�UHTXLUHPHQWV ���������������������������������������������������������������������� ��
�����$GMXVWDEOH�SUHVVXUH�UHGXFLQJ�YDOYH �������������������������������������������������������� ��
�����1RQ�DGMXVWDEOH�SUHVVXUH�UHGXFLQJ�YDOYH������������������������������������������������� ��
�����5HPRYDO�UHTXLUHPHQWV ������������������������������������������������������������������������������ ��
�����3UHVVXUH�WHVW�SRLQW ������������������������������������������������������������������������������������ ��
�����6WUDLQHU�������������������������������������������������������������������������������������������������������� ��

���5HTXLUHPHQWV�DQG�WHVWV ������������������������������������������������������������������������������� ��
�����*HQHUDO�������������������������������������������������������������������������������������������������������� ��
�����0HFKDQLFDO�UHTXLUHPHQWV�DQG�WHVWV������������������������������������������������������� ���
�����+\GUDXOLF�WHVWV�DQG�UHTXLUHPHQWV���������������������������������������������������������� ���
�����$FRXVWLF�UHTXLUHPHQWV ���������������������������������������������������������������������������� ���

���0DUNLQJ�DQG�WHFKQLFDO�GRFXPHQWV������������������������������������������������������������ ���
�����0DUNLQJ ����������������������������������������������������������������������������������������������������� ���
�����7HFKQLFDO�GRFXPHQWV ������������������������������������������������������������������������������ ���
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www.bzfxw.com

3DJH��
(1����������

��%6,��������

)RUHZRUG

7KLV�(XURSHDQ�6WDQGDUG�KDV�EHHQ�SUHSDUHG�E\�7HFKQLFDO�&RPPLWWHH�&(1�7&������:DWHU�VXSSO\���WKH
6HFUHWDULDW�RI�ZKLFK�LV�KHOG�E\�$)125�

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\�$SULO�������DQG�FRQIOLFWLQJ�QDWLRQDO�VWDQGDUGV�VKDOO�EH�ZLWKGUDZQ�DW
WKH�ODWHVW�E\�$SULO������

7KLV�(XURSHDQ�6WDQGDUG�KDV�EHHQ�SUHSDUHG�XQGHU�D�PDQGDWH�JLYHQ�WR�&(1�E\�WKH�(XURSHDQ�&RPPLVVLRQ
DQG�WKH�(XURSHDQ�)UHH�7UDGH�$VVRFLDWLRQ��DQG�VXSSRUWV�HVVHQWLDO�UHTXLUHPHQWV�RI�(8�'LUHFWLYH�V��

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

3DJH��
(1����������

��%6,��������

,QWURGXFWLRQ

,Q�UHVSHFW�RI�SRWHQWLDO�DGYHUVH�HIIHFW�RQ�WKH�TXDOLW\�RI�ZDWHU�LQWHQGHG�IRU�KXPDQ�FRQVXPSWLRQ��FDXVHG�E\�WKH
SURGXFW�FRYHUHG�E\�WKLV�VWDQGDUG�

���7KLV�VWDQGDUG�SURYLGHV�QR�LQIRUPDWLRQ�DV�WR�ZKHWKHU�WKH�SURGXFW�PD\�EH�XVHG�ZLWKRXW�UHVWULFWLRQ�LQ�DQ\
RI�WKH�0HPEHU�6WDWHV�RI�WKH�(8�RU�()7$�

���,W�VKRXOG�EH�QRWHG�WKDW��ZKLOH�DZDLWLQJ�WKH�DGRSWLRQ�RI�WKH�YHULILDEOH�(XURSHDQ�FULWHULD��H[LVWLQJ�QDWLRQDO
UHJXODWLRQ�FRQFHUQLQJ�WKH�XVH�DQG�RU�WKH�FKDUDFWHULVWLFV�RI�WKLV�SURGXFW�UHPDLQ�LQ�IRUFH�

���6FRSH

7KLV�(XURSHDQ�6WDQGDUG�VSHFLILHV�GLPHQVLRQV��PDWHULDOV�DQG�SHUIRUPDQFH�UHTXLUHPHQWV��LQFOXGLQJ�PHWKRGV�RI
WHVW��IRU�:DWHU�3UHVVXUH�5HGXFLQJ�9DOYHV�DQG�&RPELQDWLRQ�3UHVVXUH�5HGXFLQJ�9DOYHV��RI�QRPLQDO�VL]H�IURP
'1���WR�'1������IRU�LQOHW�SUHVVXUHV�WKDW�GR�QRW�H[FHHG�����03D�����EDU��DQG�D�WHPSHUDWXUH�WKDW�GRHV�QRW
H[FHHG�����&�IRU�FROG�ZDWHU�DSSOLFDWLRQ�DQG�����&�IRU�KRW�ZDWHU�DSSOLFDWLRQ���([FHSW�ZKHQ�VWDWHG�RWKHUZLVH�E\
WKH�PDQXIDFWXUHU��WKH�YDOYHV�FDQ�EH�PRXQWHG�LQ�DQ\�RULHQWDWLRQ�

127(��7KH�XVH�RI�WKH�GHYLFH�VSHFLILHG�LQ�WKLV�VWDQGDUG�GRHV�QRW�RYHUULGH�WKH�QHHG�WR�XVH�K\GUDXOLF
VDIHW\�GHYLFHV�WR�SUHYHQW�RYHU�SUHVVXULVDWLRQ�

���1RUPDWLYH�UHIHUHQFHV

7KLV�(XURSHDQ�6WDQGDUG�LQFRUSRUDWHV��E\�GDWHG�RU�XQGDWHG�UHIHUHQFH��SURYLVLRQV�IURP�RWKHU�SXEOLFDWLRQV�
7KHVH�QRUPDWLYH�UHIHUHQFHV�DUH�FLWHG�DW�WKH�DSSURSULDWH�SODFHV�LQ�WKH�WH[W�DQG�WKH�SXEOLFDWLRQV�DUH�OLVWHG
KHUHDIWHU��)RU�GDWHG�UHIHUHQFHV��VXEVHTXHQW�DPHQGPHQWV�WR�RU�UHYLVLRQV�RI�DQ\�RI�WKHVH�SXEOLFDWLRQV�DSSO\�WR
WKLV�(XURSHDQ�6WDQGDUG�RQO\�ZKHQ�LQFRUSRUDWHG�LQ�LW�E\�DPHQGPHQW�RU�UHYLVLRQ��)RU�XQGDWHG�UHIHUHQFHV��WKH
ODWHVW�HGLWLRQ�RI�WKH�SXEOLFDWLRQ�UHIHUUHG�WR�DSSOLHV�

(1�������
&RSSHU�DQG�FRSSHU�DOOR\V�±�3OXPELQJ�ILWWLQJV�±�3DUW����)LWWLQJV�ZLWK�FRPSUHVVLRQ�HQGV�IRU�XVH�ZLWK�FRSSHU

WXEHV

(1�����
)RXQGLQJ�±�*UH\�FDVW�LURQV

(1�����
)RXQGLQJ�±�6SKHURLGDO�JUDSKLWH�FDVW�LURQV

(1�����
&RSSHU�DQG�FRSSHU�DOOR\V�±�,QJRWV�DQG�FDVWLQJV

(1��������
7HFKQLFDO�GHOLYHU\�FRQGLWLRQV�IRU�VWHHO�FDVWLQJV�IRU�SUHVVXUH�SXUSRVHV���3DUW����6WHHO�JUDGHV�IRU�XVH�DW

URRP�WHPSHUDWXUH�DQG�HOHYDWHG�WHPSHUDWXUHV

(1������
&RSSHU�DQG�FRSSHU�DOOR\V�±�)RUJLQJV

(1�,62�������
$FRXVWLFV��/DERUDWRU\�WHVWV�RQ�QRLVH�HPLVVLRQ�IURP�DSSOLDQFHV�DQG�HTXLSPHQW�XVHG�LQ�ZDWHU�VXSSO\

LQVWDOODWLRQV�±�3DUW����0HWKRG�RI�PHDVXUHPHQW��,62���������������

(1�,62�������
$FRXVWLFV���/DERUDWRU\�WHVWV�RQ�QRLVH�HPLVVLRQ�IURP�DSSOLDQFHV�DQG�HTXLSPHQW�XVHG�LQ�ZDWHU�VXSSO\

LQVWDOODWLRQV���3DUW����0RXQWLQJ�DQG�RSHUDWLQJ�FRQGLWLRQV�IRU�LQ�OLQH�YDOYHV�DQG�DSSOLDQFHV�
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3DJH��
(1����������

��%6,��������

(1�,62�����
&RUURVLRQ�RI�PHWDOV�DQG�DOOR\V�±�'HWHUPLQDWLRQ�RI�GH]LQFLILFDWLRQ�UHVLVWDQFH�RI�EUDVV��,62�������������

,62����
3LSH�WKUHDGV�ZKHUH�SUHVVXUH�WLJKW�MRLQWV�DUH�PDGH�RQ�WKH�WKUHDGV�±�3DUW����'LPHQVLRQV��WROHUDQFHV�DQG

GHVLJQDWLRQ

,62������
3LSH�WKUHDGV�ZKHUH�SUHVVXUH�WLJKW�MRLQWV�DUH�QRW�PDGH�RQ�WKH�WKUHDGV�±�3DUW����'LPHQVLRQV��WROHUDQFHV

DQG�GHVLJQDWLRQ

,62��������������
0HWDOOLF�IODQJHV�±�3DUW����&RSSHU�DOOR\�DQG�FRPSRVLWH�IODQJHV

���'HILQLWLRQV

)RU�WKH�SXUSRVHV�RI�WKLV�VWDQGDUG�WKH�IROORZLQJ�GHILQLWLRQV�DSSO\�

�����:DWHU�SUHVVXUH�UHGXFLQJ�YDOYH

$�YDOYH�WKDW�UHGXFHV�WKH�SUHVVXUH�RI�D�IOXLG�DW�WKH�RXWOHW�WR�DQ�DGMXVWDEOH�RU�SUHVHW�YDOXH�

�����&RPELQDWLRQ�ZDWHU�SUHVVXUH�UHGXFLQJ�YDOYH

$�ZDWHU�SUHVVXUH�UHGXFLQJ�YDOYH�ZLWK�DGGLWLRQDO�IXQFWLRQV��H�J��VWRS�YDOYH�DQG�FKHFN�YDOYH��FRQWDLQHG�ZLWKLQ
WKH�VDPH�ERG\�

���&ODVVLILFDWLRQ�RI�WKH�ZDWHU�SUHVVXUH�UHGXFLQJ�YDOYHV�DQG�FRPELQDWLRQ�ZDWHU�SUHVVXUH�UHGXFLQJ
YDOYHV

$�YDOYH�LV�FODVVLILHG�E\�

±�YDOYH�IRUP

±�QRPLQDO�VL]H��'1�

±�HQG�FRQQHFWLRQV

±�DGMXVWPHQW

±�UDQJH�RI�WHPSHUDWXUH

�����9DOYH�IRUP

±�:DWHU�SUHVVXUH�UHGXFLQJ�YDOYHV

±�&RPELQDWLRQ�ZDWHU�SUHVVXUH�UHGXFLQJ�YDOYHV

�����1RPLQDO�GLDPHWHU��'1�

7KH�QRPLQDO�GLDPHWHU��'1��LV�GHFODUHG�E\�WKH�PDQXIDFWXUHU��(DFK�QRPLQDO�GLDPHWHU��'1��FRUUHVSRQGV�WR�WKH
QRPLQDO�IORZ�UDWHV�LQ�WDEOH���

7KH�LQOHW�FRQQHFWLRQ�RI�WKH�YDOYH�LV�'1�RU�RQH�VL]H�ODUJHU�RU�RQH�VL]H�VPDOOHU�WKDQ�WKH�QRPLQDO�VL]H��'1��

,Q�WKH�FDVH�RI�IODQJH�FRQQHFWLRQV�WKH�QRPLQDO�VL]H��'1��VKDOO�EH�GHWHUPLQHG�E\�WKH�'1�RI�WKH�LQOHW�FRQQHFWLRQ�

�����(QG�FRQQHFWLRQV

([DPSOHV�RI�HQG�FRQQHFWLRQV�DUH�VKRZQ�LQ�WDEOH����&RPELQDWLRQV�RI�WZR�NLQGV�RI�FRQQHFWLRQV�DUH�SRVVLEOH�
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�����$GMXVWPHQW

7ZR�W\SHV�DUH�VSHFLILHG�

±�DGMXVWDEOH�SUHVVXUH�UHGXFLQJ�YDOYHV

±�QRQ�DGMXVWDEOH�SUHVVXUH�UHGXFLQJ�YDOYHV

�����7HPSHUDWXUH�UDQJH

±�FROG�ZDWHU�XS�WR�����&�PD[LPXP

±�ZDUP�ZDWHU�XS�WR�����&�PD[LPXP

���'HVLJQDWLRQ

$�YDOYH�LV�GHVLJQDWHG�E\�

±�YDOYH�IRUP

±�QRPLQDO�VL]H��'1�

±�HQG�FRQQHFWLRQV�W\SHV�DQG�VL]HV

±�DGMXVWPHQW��DGMXVWDEOH�QRQ�DGMXVWDEOH

±�RXWOHW�VHW�SUHVVXUH�IRU�QRQ�DGMXVWDEOH�YDOYHV

±�WHPSHUDWXUH�UDQJH

±�YDOYH�ERG\�PDWHULDO�DQG�VXUIDFH�ILQLVK

±�DFRXVWLF�JURXS

±�WKH�QXPEHU�RI�WKLV�VWDQGDUG�(1�����

'HVLJQDWLRQ�H[DPSOHV�

(;$03/(����:DWHU�SUHVVXUH�UHGXFLQJ�YDOYHV��'1�����LQOHW�5Sô��IHPDOH�WKUHDG��RXWOHW�5�ô���PDOH�XQLRQ
DFFRUGLQJ�WR�,62������QRQ�DGMXVWDEOH��RXWOHW�SUHVVXUH���EDU��ERG\�RI�EURQ]H��FDVW�ILQLVK��IRU�ZDWHU�XS�WR�����&
PD[LPXP��DFRXVWLF�JURXS�,,�±�(1������

(;$03/(����&RPELQDWLRQ�ZDWHU�SUHVVXUH�UHGXFLQJ�YDOYH�ZLWK�VWRS�YDOYH��'1�����ZLWK�5���PDOH�XQLRQ�RQ�ERWK
LQOHW�DQG�RXWOHW�FRQQHFWLRQ��DFFRUGLQJ�WR�,62������DGMXVWDEOH��ERG\�RI�EUDVV��FDVW�ILQLVK��IRU�ZDWHU�XS�WR�����&
PD[LPXP��DFRXVWLF�JURXS�,�±�(1������

(;$03/(����:DWHU�SUHVVXUH�UHGXFLQJ�YDOYH��'1�����ZLWK�IODQJHV�DFFRUGLQJ�WR�,62���������DGMXVWDEOH��ERG\
RI�FDVW�LURQ��SRZGHU�FRDWHG��IRU�ZDWHU�XS�WR�����&�PD[LPXP�±�(1������
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7DEOH����(QG�FRQQHFWLRQV�DQG�QRPLQDO�VL]HV��'1�

7\SH '1�� '1�� '1�� '1�� '1�� '1�� '1�� '1�� '1�� '1�
��

$ 5S���� 5S�ò 5S�ô 5S�� 5S��ó 5S��ò 5S�� 5S��ò 5S�� 5S��

,62����

$ 5���� 5�ò 5�ô 5�� 5��ó 5��ò 5�� 5��ò 5�� 5��

,62����

$ *�ò�% *�ô�% *���% *��ó�% *��ò�% *���% *��ò�% � � �

,62������

$ *�����% *�ò�% *�ô�% *���% *��ó�% *���% *��ò�% � � �

,62������

$ �� �����
��
��

�� �� �� �� �� ���� ���� �

(1�������
�FRQWLQXHG�

Li
ce

ns
ed

 C
op

y:
 O

xf
or

d 
B

ro
ok

es
 A

T
H

E
N

S
, O

xf
or

d 
B

ro
ok

es
 U

ni
ve

rs
ity

, 0
7/

04
/2

00
9 

11
:0

9,
 U

nc
on

tr
ol

le
d 

C
op

y,
 (

c)
 B

S
I



www.bzfxw.com

3DJH��
(1����������

��%6,��������

7DEOH�����FRQFOXGHG�

7\SH '1�� '1�� '1�� '1�� '1�� '1�� '1�� '1�� '1�� '1�
��

'1 � �� �� �� �� �� �� �� �� ���

,62������������

���0DWHULDOV

�����&KHPLFDO�DQG�K\JLHQLF�EHKDYLRXU�RI�PDWHULDOV

7KH�VHOHFWLRQ�RI�PDWHULDOV�LV�WKH�UHVSRQVLELOLW\�RI�WKH�PDQXIDFWXUHU��SURYLGHG�WKH�FRPSOHWH�YDOYH�VDWLVILHV�WKH
UHTXLUHPHQWV�RI�WKLV�VWDQGDUG��7KH�PDWHULDOV�DQG�FRDWLQJV�XVHG�VKDOO�QRW�FRQWDPLQDWH�RU�FKDQJH�WKH�GULQNLQJ
ZDWHU��ZKHQ�LQ�QRUPDO�RU�DFFLGHQWDO�FRQWDFW�XS�WR�D�WHPSHUDWXUH�RI�����&�

7KH�UHTXLUHPHQWV��ZLWK�UHJDUG�WR�WKH�GULQNLQJ�ZDWHU�TXDOLW\��DUH�VSHFLILHG�LQ�QDWLRQDO�UHJXODWLRQV�

7KH�PDQXIDFWXUHU�VKDOO�VWDWH�LQ�KLV�WHFKQLFDO�DQG�VDOHV�OLWHUDWXUH�ZKDW�PDWHULDOV�DQG�FRDWLQJV�DUH�XVHG��7KH
PDWHULDOV��LQ�SDUWLFXODU�FRSSHU�DOOR\V��IRU�ZKLFK�UHFRPPHQGDWLRQV�RU�LQWHUQDWLRQDO�VWDQGDUGV�H[LVW��VKDOO�FRPSO\
ZLWK�WKHP��7KHVH�UHIHUHQFHV�VKDOO�EH�VWDWHG�

�����1DWXUH�RI�PDWHULDOV

�������&RSSHU�DOOR\V

([DPSOHV�DUH�JLYHQ�LQ�WDEOH���

7DEOH����([DPSOHV�RI�FRSSHU�DOOR\V

0DWHULDO�GHVLJQDWLRQ 0DWHULDO�QXPEHU (1�6WDQGDUG
&X6Q���& &&�����. (1�����
&X=Q��3E� &:�����1 (1������
&X=Q��3E�$V &:�����1 (1������
&X6Q�3E=Q��& &&�����. (1�����
&X6Q�3E�=Q��& &&�����. (1�����

&RSSHU�]LQF�DOOR\V�FRQWDLQLQJ�PRUH�WKDQ������]LQF�DUH�VXEMHFW�WR�GH]LQFLILFDWLRQ�ZKHQ�VXEPLWWHG�WR�ZDWHU
FDSDEOH�RI�GH]LQFLILFDWLRQ��,Q�WKH�FRXQWULHV�ZKHUH�WKH�XVH�RI�SURGXFWV�PDGH�RI�GH]LQFLILFDWLRQ�UHVLVWDQW
PDWHULDOV�LV�UHTXLUHG��WKH�SURGXFWV�KDYH�WR�JXDUDQWHH�D�GH]LQFLILFDWLRQ�GHSWK�OHVV�WKDQ������P�LV�DQ\�GLUHFWLRQ�
WKH\�KDYH�WR�EH�WHVWHG�LQ�DFFRUGDQFH�ZLWK�WKH�VWDQGDUG�(1�,62������DQG�KDYH�WR�EH�PDUNHG�LQ�FRPSOLDQFH
ZLWK�WKH�LQGLFDWLRQV�XQGHU�VHFWLRQ��0$5.,1*���SRLQW����
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�������&DVWLQJ�PDWHULDOV

([DPSOHV�DUH�JLYHQ�LQ�WDEOH���

7DEOH����([DPSOHV�RI�FDVWLQJ�PDWHULDOV

0DWHULDO�GHVLJQDWLRQ 0DWHULDO�QXPEHU (1�6WDQGDUG
(1�*-/���� (1�-/����� (1�����
(1�*-/���� (1�-/����� (1�����
(1�*-6������� (1�-6����� (1�����
(1�*-6������ (1�-6����� (1�����
(1�*-6������ (1�-6����� (1�����
(1�*-6������� (1�-6����� (1�����
*3�����*+ ������ (1��������

���*HQHUDO�GHVLJQ�UHTXLUHPHQWV

�����$GMXVWDEOH�SUHVVXUH�UHGXFLQJ�YDOYH

,I�DGMXVWPHQW�LV�PDGH�E\�D�URWDU\�FRQWURO��DQ\�LQFUHDVH�RI�WKH�RXWOHW�SUHVVXUH�VKDOO�EH�REWDLQHG�E\�URWDWLQJ�LW�LQ
D�FORFNZLVH�GLUHFWLRQ��2WKHU�PHDQV�RI�DGMXVWPHQW�VKDOO�EH�FOHDUO\�LQGLFDWHG�

�����1RQ�DGMXVWDEOH�SUHVVXUH�UHGXFLQJ�YDOYH

1R�PHDQV�RI�DGMXVWPHQW�VKDOO�EH�LQGLFDWHG�DQG�WKHUH�VKDOO�EH�QR�YLVLEOH�GHYLFH�WR�DGMXVW�WKH�RXWOHW�SUHVVXUH�

�����5HPRYDO�UHTXLUHPHQWV

9DOYHV�WKDW�FDQQRW�EH�UHPRYHG�ZLWKRXW�DOWHULQJ�RU�GLVPDQWOLQJ�WKH�SLSHZRUN�VKDOO�KDYH�DQ�DFFHVVLEOH�DQG
UHPRYDEOH�LQWHUQDO�ZRUNLQJ�PHFKDQLVP�

�����3UHVVXUH�WHVW�SRLQW

,I�SUHVVXUH�WHVW�SRLQWV�DUH�LQFOXGHG��WKH\�VKDOO�KDYH�D�PLQLPXP�GLDPHWHU�RI�53�ó�

�����6WUDLQHU

,I�D�VWUDLQHU�LV�LQFRUSRUDWHG�LW�VKDOO�KDYH�D�PLQLPXP�IUHH�DUHD�WKDW�FRUUHVSRQGV�WR�WKH�QRPLQDO�VL]H��'1��RI�WKH
YDOYH�

���5HTXLUHPHQWV�DQG�WHVWV

�����*HQHUDO

7HVWV�VKDOO�EH�FDUULHG�RXW�ZLWK�WKH�YDOYH�LQ�WKH�KRUL]RQWDO�SRVLWLRQ��H[FHSW�ZKHUH�UHFRPPHQGHG�RWKHUZLVH�E\
WKH�PDQXIDFWXUH�

8QOHVV�RWKHUZLVH�VSHFLILHG�WROHUDQFHV�VKDOO�EH�������
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2QH�YDOYH�VKDOO�EH�XVHG�IRU�WHVWV�������DQG�������DQG�VKDOO�QRW�EH�VXEMHFWHG�WR�IXUWKHU�WHVWLQJ��2Q�D�VHFRQG
YDOYH��SHUIRUPDQFH�WHVWV�VKDOO�EH�FDUULHG�RXW�LQ�WKH�VHTXHQFH�����������������������������������������������DQG
������

)RU�DGMXVWDEOH�YDOYHV�DGMXVW�WKH�RXWOHW�SUHVVXUH�WR���EDU�ZLWK�WKH�LQOHW�SUHVVXUH�DW���EDU�

1RQ�DGMXVWDEOH�YDOYHV�VKDOO�EH�WHVWHG�DW�WKH�RULJLQDO�VHW�SUHVVXUH��7KH�RXWOHW�SUHVVXUH��PHDVXUHG�DW���EDU�LQOHW
SUHVVXUH��VKDOO�QRW�GHYLDWH�E\�PRUH�WKDQ��������RI�WKH�GHFODUHG�RXWOHW�SUHVVXUH��RU�������EDU�DW�DQ�RXWOHW
SUHVVXUH�RI�OHVV�WKDQ���EDU�

)RU�FRPELQDWLRQ�YDOYHV�WKH�VDPH�UHTXLUHPHQWV�DSSO\�DQG�WHVWV�VKDOO�EH�FDUULHG�RXW�DV�ZLWK�VLPSOH�SUHVVXUH
UHGXFLQJ�YDOYHV�

7KH�DGGLWLRQDO�FRPSRQHQWV�VKDOO�FRPSO\�ZLWK�WKH�UHOHYDQW�(XURSHDQ�6WDQGDUGV�

8QOHVV�RWKHUZLVH�VWDWHG�WHVWV�VKDOO�EH�FDUULHG�RXW�ZLWK�ZDWHU�EHWZHHQ�����&�DQG�����&�

�����0HFKDQLFDO�UHTXLUHPHQWV�DQG�WHVWV

�������%HQGLQJ�PRPHQW�WHVW�RI�WKH�ERG\

���������3ULQFLSOH

7KH�PHFKDQLFDO�EHQGLQJ�VWUHQJWK�RI�WKH�ERG\�LV�WHVWHG�E\�D�EHQGLQJ�PRPHQW�WHVW��LQ�ZKLFK�D�IRUFH�LV�DSSOLHG
IRU�D�SUHGHWHUPLQHG�SHULRG�

���������7HVW

7KH�SUHVVXUH�UHGXFLQJ�YDOYH�RU�FRPELQDWLRQ�SUHVVXUH�UHGXFLQJ�YDOYH�LV�IL[HG�E\�RQH�VLGH�RI�WKH�ERG\�WR�D�WHVW
DSSDUDWXV�DV�VKRZQ�LQ�ILJXUH���

&RQQHFW�WKH�RWKHU�VLGH�WR�D�PHWDO�WXEH�DQG�DSSO\�WKH�DSSURSULDWH�IRUFH�)�DV�JLYHQ�LQ�WDEOH���

7KLV�IRUFH�VKDOO�EH�DSSOLHG�IRU����� ��
�����

+ ��V�

)LJXUH����7HVWLQJ�ULJ�IRU�EHQGLQJ�PRPHQW�WHVW�RI�WKH�ERG\

7DEOH����)RUFHV�IRU�WHVWLQJ�WKH�EHQGLQJ�VWUHQJWK�RI�WKH�ERG\

1RPLQDO�GLDPHWHU��'1� ��� �� �� ���� ���� ���� ���� ���� ���� ���� ������

)RUFH��1� �� �� �� ��� ��� ��� ��� ��� ��� ��� �����

)RUFH��1�
�&RPSUHVVLRQ�ILWWLQJV�

�� �� �� ���� ��� ��� ��� ��� ± ± ±
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���������5HTXLUHPHQW

$IWHU�WKLV�WHVW�WKH�YDOYH�VKDOO�KDYH�QR�SHUPDQHQW�GHIRUPDWLRQ��ILVVXUHV�RU�UXSWXUHV�

�������3UHVVXUH�VWUHQJWK�DQG�WLJKWQHVV�RI�WKH�ERG\

���������3ULQFLSOH

7KH�SUHVVXUH�VWUHQJWK�DQG�WLJKWQHVV�RI�WKH�YDOYH�DUH�YHULILHG�E\�DSSO\LQJ�D�ZDWHU�SUHVVXUH�RI����EDU
WR�WKH�YDOYH
V�LQOHW�FRQQHFWLRQ�DQG����EDU�WR�WKH�YDOYH
V�RXWOHW�FRQQHFWLRQ��IRU�SHULRG�RI��������

���PLQ�

���������7HVW

7KH�YDOYH�VKDOO�EH�LQVWDOOHG�LQ�WKH�WHVW�ULJ�DV�VKRZQ�LQ�ILJXUH���

�� �3UHVVXUL]LQJ�GHYLFH���� �6WRS�YDOYH���� �'UDLQ�YDOYH�
�� �3UHVVXUH�JDXJH��3U� �7HVW�SLHFH

)LJXUH����7HVW�ULJ�IRU�SUHVVXUH�VWUHQJWK�DQG�WLJKWQHVV�RI�WKH�YDOYH

)RU�SUHVVXUH�UHGXFLQJ�YDOYHV�FRPELQHG�ZLWK�D�VDIHW\�YDOYHV��VDIHW\�JURXS��WKH�VDIHW\�YDOYH�KDV�WR�EH
UHQGHUHG�LQRSHUDWLYH�ZKHQ�WKH�WHVWV�DUH�FDUULHG�RXW�

6LPXOWDQHRXVO\�DSSO\�DW�WKH�LQOHW�DQG�RXWOHW�D�SUHVVXUH�RI����EDU��:KLOH�PDLQWDLQLQJ�WKH�RXWOHW
SUHVVXUH��LQFUHDVH�WKH�LQOHW�SUHVVXUH�WR����EDU��0DLQWDLQ�ERWK�SUHVVXUHV�IRU����������PLQ�

���������5HTXLUHPHQW

1R�OHDNDJH�RU�SHUPDQHQW�GHIRUPDWLRQ�VKDOO�RFFXU�

�������7LJKWQHVV�EHWZHHQ�LQOHW�DQG�RXWOHW�FKDPEHU

���������3ULQFLSOH

7KH�SUHVVXUH�UHGXFLQJ�YDOYH��DW�LQOHW�SUHVVXUH�EHWZHHQ���EDU�DQG����EDU��VKDOO�UHPDLQ�GURS�WLJKW
XQGHU�QR�IORZ�FRQGLWLRQV�

127(��,W�LV�LPSRUWDQW�WR�WDNH�SUHFDXWLRQV�DJDLQVW�DQ\�FKDQJHV�RI�WKH�ZDWHU�DQG�DPELHQW�DLU
WHPSHUDWXUHV�LQ�RUGHU�WR�DYRLG�PHDVXULQJ�HUURUV�FDXVHG�E\�WKH�H[SDQVLRQ�RI�WKH�ZDWHU�LQ
FDVH�RI�WHPSHUDWXUH�FKDQJHV�

���������7HVW��

7KH�YDOYH�LV�FRQQHFWHG�WR�WKH�WHVW�ULJ�DV�VKRZQ�LQ�ILJXUH���

$SSO\�DQ�LQOHW�SUHVVXUH�RI���EDU��7KH�LQOHW�DQG�RXWOHW�VKDOO�EH�SURSHUO\�YHQWHG�DQG�WKH�RXWOHW�VWRS
YDOYH�����NHSW�FORVHG��0DLQWDLQ�WKH�LQOHW�SUHVVXUH�DW���EDU�IRU�����������PLQ�DQG�REVHUYH�WKH�RXWOHW
SUHVVXUH�
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���������5HTXLUHPHQW

7KH�RXWOHW�SUHVVXUH�VKDOO�QRW�FKDQJH�GXULQJ�WKH�WHVW�SHULRG�

���������7HVW��

,QFUHDVH�WKH�LQOHW�SUHVVXUH�IURP���EDU�WR����EDU�LQ�RQH�EDU�LQFUHPHQWV��DOORZLQJ���PLQ�DIWHU�HDFK
LQFUHDVH�IRU�WKH�YDOYH�WR�VWDELOL]H��0DLQWDLQ�WKH�LQOHW�SUHVVXUH�DW����EDU�IRU����PLQ�DQG�REVHUYH�WKH
RXWOHW�SUHVVXUH�

���������5HTXLUHPHQW

$W����EDU�LQOHW�SUHVVXUH�WKH�RXWOHW�SUHVVXUH�VKDOO�QRW�FKDQJH�GXULQJ�WKH�WHVW�SHULRG�

�������(QGXUDQFH�DQG�SUHVVXUH�UHVLVWDQFH�XQGHU�IORZ�FRQGLWLRQV

���������3ULQFLSOH

7KH�YDOYH�VKDOO�ZLWKVWDQG���������RSHQLQJ�FORVLQJ�F\FOHV�DW�YDULRXV�IORZ�UDWHV�

���������7HVW

7KH�YDOYH�LV�LQVWDOOHG�LQ�D�WHVW�ULJ�DV�VKRZQ�LQ�ILJXUH���

�� �8SVWUHDP�SUHVVXUH�SXPS���� �6WRS�YDOYH���� �'UDLQ�YDOYH�
�� �3UHVVXUH�JDXJH���� �5HJXODWLQJ�YDOYH���� �6ROHQRLG�YDOYH
�� �:DWHU�IORZ�PHWHU��3U� �7HVW�SLHFH

)LJXUH����7HVW�ULJ�IRU�HQGXUDQFH�DQG�SUHVVXUH�UHVLVWDQFH

�����������7HVWLQJ�WHPSHUDWXUHV

7KH�WHVW�LV�FDUULHG�RXW�ZLWK�

±�&ROG�ZDWHU�ZLWK�D�WHPSHUDWXUH�LQ�WKH�UDQJH�RI�����&�WR�����&�IRU�YDOYHV�GHVLJQHG�IRU�XVH
ZLWK�FROG�ZDWHU�

±�+RW�ZDWHU�ZLWK�D�WHPSHUDWXUH�LQ�WKH�UDQJH�RI�����&�WR�����&�IRU�YDOYHV�GHVLJQHG�IRU�XVH
ZLWK�KRW�ZDWHU�

�����������7KH�SUHVVXUH�UHGXFLQJ�YDOYH�VKDOO�EH�VXEMHFWHG�WR�����������������F\FOHV�YLD�DQ�DXWRPDWLF
VROHQRLG�YDOYH������DW�IORZ�UDWHV�EHWZHHQ�4� ���DQG�41��DV�JLYHQ�LQ�7DEOH���

.HHSLQJ�WKH�LQOHW�SUHVVXUH�DW���EDU�DGMXVW�WKH�IORZ�UDWH�WR�41�E\�PHDQ�RI�UHJXODWLQJ�YDOYH����.HHS
ERWK�4� ���DQG�41��HDFK�IRU�D�PLQLPXP�RI����VHFRQGV�

7KH�PD[LPXP�SUHVVXUH�GXULQJ�WKH�FKDQJH�RYHU�WLPH�VKDOO�QRW�H[FHHG������RI�WKH�LQOHW�SUHVVXUH�

7KH�FKDQJH�RYHU�WLPH�VKDOO�EH�NHSW�DV�VKRUW�DV�SRVVLEOH�
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�����������)ROORZLQJ�WKH�WHVW������������WKH�YDOYH�VKDOO�EH�VXEMHFWHG�WR�IXUWKHU�����������������F\FOHV�
EHWZHHQ�IORZ�UDWH�4� ���DQG������RI�41�

�����������7KH�YDOYH�VKDOO�EH�VWRUHG�IRU����GD\V�DW�DPELHQW�WHPSHUDWXUH�

�����������5HSHDW�WKH�WHVWV�����������DQG�����������

���������5HTXLUHPHQW

7KH�YDOYH�VKDOO�

��'XULQJ�WKH�HQGXUDQFH�WHVW

±�1RW�VKRZ�DQ\�VLJQ�RI�GDPDJH�ZKLFK�FRXOG�DIIHFW�LWV�IXQFWLRQ�

±�1RW�OHDN��SDUWLFXODUO\�LQ�WKH�DUHD�RI�WKH�GLDSKUDJP�

��$IWHU�WKH�WHVW

&RPSO\�ZLWK�WKH�UHTXLUHPHQWV�JLYHQ�LQ�������DQG�������

)RU�DGMXVWDEOH�YDOYHV

±�IRU�FROG�ZDWHU�LW�LV�SHUPLWWHG�WR�UHVHW��E\�QR�PRUH�WKDQ������

±�DQG�IRU�KRW�ZDWHU�QRW�PRUH�WKDQ������WKH�VHW�SUHVVXUH�WR���EDU�

)RU�QRQ�DGMXVWDEOH�YDOYHV��ZKHQ�DVVHVVLQJ�LI�WKH�UHTXLUHPHQW�JLYHQ�LQ�������KDV�EHHQ�FRPSOLHG�ZLWK�
WKH�WROHUDQFH�EDQG�LV�GLVSODFHG�YHUWLFDOO\�E\�WKH�GLIIHUHQFH�EHWZHHQ�WKH�YDOYH
V�EDVLF�VHWWLQJ�UHFRUGHG
LQ���������DQG�WKH�YDOXH�PDUNHG�RQ�WKH�YDOYH�

±�IRU�FROG�ZDWHU�DSSOLFDWLRQ�QR�PRUH�WKDQ������DQG

±�IRU�KRW�ZDWHU�DSSOLFDWLRQ�QR�PRUH�WKDQ������

7DEOH����1RPLQDO�IORZ�UDWH

1RPLQDO
'LDPHWHU

� �� �� �� �� �� �� �� �� �� ���

�'1�
1RPLQDO�)ORZ
5DWH
41�O�V
�

���� ���� ���� ���� ��� ��� ���� ���� ���� �� �����

1RPLQDO�)ORZ
5DWH
41�P��K
�

���� ���� ���� ���� ��� ��� ��� �� �� �� ��


��7KHVH�IORZ�UDWHV�HTXDWH�WR�D�YHORFLW\�RI���P�V

�����+\GUDXOLF�WHVWV�DQG�UHTXLUHPHQWV

�������6HWSRLQW�UDQJH�IRU�DGMXVWDEOH�YDOYHV

���������3ULQFLSOH

)RU�DGMXVWDEOH�YDOYHV�WKH�VHWSRLQW�UDQJH�VKDOO�DOORZ�FRQWURO�RI�WKH�RXWOHW�SUHVVXUH�IURP�������EDU�IRU�DQ
LQOHW�SUHVVXUH�RI���EDU�DQG�������EDU�RXWOHW�SUHVVXUH�IRU�DQ�LQOHW�SUHVVXUH�RI����EDU��ZLWKRXW�FKDQJLQJ
WKH�VSULQJ��7KH�VHW�SRLQW�UDQJH�VKDOO�EH�GHWHUPLQHG�DW�]HUR�IORZ�UDWH�

6SHFLDO�YDOYHV�FDQ�H[FHHG�WKH�XSSHU�HQG�RI�WKH�VHW�SRLQW�UDQJH��,Q�WKLV�FDVH�WKH\�VKDOO�EH�VSHFLILFDOO\
PDUNHG�

Li
ce

ns
ed

 C
op

y:
 O

xf
or

d 
B

ro
ok

es
 A

T
H

E
N

S
, O

xf
or

d 
B

ro
ok

es
 U

ni
ve

rs
ity

, 0
7/

04
/2

00
9 

11
:0

9,
 U

nc
on

tr
ol

le
d 

C
op

y,
 (

c)
 B

S
I



3DJH���
(1����������

��%6,��������

���������7HVW

7KH�YDOYH�LV�LQVWDOOHG�LQ�D�WHVW�ULJ�DV�VKRZQ�LQ�ILJXUH����7KH�LQOHW�DQG�RXWOHW�SRUWV�VKDOO�EH�SXUJHG�

$W�DQ�LQOHW�SUHVVXUH�RI���EDU�DGMXVW�WKH�YDOYH�WR�REWDLQ�WKH�PLQLPXP�RXWOHW�SUHVVXUH�

5HFRUG�WKH�RXWOHW�SUHVVXUH�REWDLQHG�

$W�DQ�LQOHW�SUHVVXUH�RI����EDU�DGMXVW�WKH�YDOYH�WR�REWDLQ�WKH�PD[LPXP�RXWOHW�SUHVVXUH�

5HFRUG�WKH�RXWOHW�SUHVVXUH�REWDLQHG�

���������5HTXLUHPHQW

0LQLPXP�RXWOHW�SUHVVXUH�������EDU�

0D[LPXP�RXWOHW�SUHVVXUH�������EDU�H[FHSW�IRU�VSHFLDO�YDOYHV�

�������6HW�SRLQW�RI�QRQ�DGMXVWDEOH�YDOYHV

���������3ULQFLSOH

7KH�RXWOHW�SUHVVXUH��3V��RI�D�SUH�VHW�SUHVVXUH�UHGXFLQJ�YDOYH�VKDOO�UHPDLQ�ZLWKLQ�WKH�JLYHQ�WROHUDQFHV�

���������7HVW

7KH�SUHVVXUH�UHGXFLQJ�YDOYH�LQ�LQVWDOOHG�DV�VKRZQ�LQ�ILJXUH���ZLWK�DQ�LQOHW�SUHVVXUH�RI���EDU��7KH�LQOHW
DQG�RXWOHW�SRUWV�VKDOO�EH�SURSHUO\�SXUJHG��7KH�RXWOHW�SUHVVXUH�VKDOO�EH�UHFRUGHG�

���������5HTXLUHPHQW

7KH�VHW�SRLQW��3V��RI�QRQ�DGMXVWDEOH�SUHVVXUH�UHGXFLQJ�YDOYHV�VKDOO�QRW�GLIIHU

±�E\�PRUH�WKDQ�������EDU�IURP�WKH�PDUNHG�YDOXH�LI���EDU�RU�OHVV

±�RU�E\�PRUH�WKDQ��������LI�JUHDWHU�WKDQ���EDU��5HFRUG�WKH�GHYLDWLRQ�IURP�WKH�PDUNHG�VHW�SUHVVXUH�

�������,QOHW�SUHVVXUH�LQIOXHQFH

���������3ULQFLSOH

7KH�HIIHFW�RI�FKDQJHV�LQ�LQOHW�SUHVVXUH�RQ�WKH�RXWOHW�SUHVVXUH�LV�FKHFNHG�E\�D�VWDWLF�SUHVVXUH�WHVW�LQ
WKH�UDQJH�RI���EDU�WR����EDU�

���������7HVW

7KH�SUHVVXUH�UHGXFLQJ�YDOYH�VKDOO�EH�LQVWDOOHG�LQ�D�WHVW�ULJ�DV�VKRZQ�LQ�ILJXUH���

)RU�DGMXVWDEOH�YDOYHV�WKH�RXWOHW�SUHVVXUH�VKDOO�EH�VHW�DW���EDU�DW�DQ�LQOHW�SUHVVXUH�RI���EDU�

)RU�QRQ�DGMXVWDEOH�YDOYHV�WKH�SUH�VHW�YDOXH��3V��DFFRUGLQJ�WR���������LV�XVHG�

,QFUHDVH�WKH�LQOHW�SUHVVXUH�IURP���EDU�WR����EDU�LQ���EDU�LQFUHPHQWV��ZDLWLQJ���PLQ�EHWZHHQ�LQFUHDVHV�
5HFRUG�WKH�RXWOHW�SUHVVXUH�DW�HDFK�LQFUHPHQW�
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���������5HTXLUHPHQWV

7KH�FXUYH�VKDOO�EH�ZLWKLQ�WKH�SDUDPHWHUV�JLYHQ�LQ�ILJXUH���

)LJXUH����,QOHW�SUHVVXUH�LQIOXHQFH

�������)ORZ�UDWH�DQG�RXWOHW�SUHVVXUH

���������3ULQFLSOH

7KH�SUHVVXUH�UHGXFLQJ�YDOYH�VKDOO�PDLQWDLQ�WKH�RXWOHW�SUHVVXUH�ZLWKLQ�WKH�XSSHU�DQG�ORZHU�OLPLWV
DFFRUGLQJ�WR�ILJXUH����IURP�4� ���XS�WR�WKH�41�JLYHQ�LQ�WDEOH���LUUHVSHFWLYH�RI�LQOHW�SUHVVXUH
IOXFWXDWLRQV�IURP���EDU�WR����EDU�

���������7HVW

7KH�SUHVVXUH�UHGXFLQJ�YDOYH�VKDOO�EH�LQVWDOOHG�LQ�D�WHVW�ULJ�DV�VKRZQ�LQ�ILJXUH���DQG�WKH�LQOHW�DQG
RXWOHW�SRUWV�VKDOO�EH�SXUJHG�

6ORZO\�RSHQ�WKH�FRQWURO�YDOYH�����DQG�UHFRUG�WKH�RXWOHW�SUHVVXUH�IURP�4� ���WR�41�ZLWK�D�PDLQWDLQHG
LQOHW�SUHVVXUH�RI���EDU�

Li
ce

ns
ed

 C
op

y:
 O

xf
or

d 
B

ro
ok

es
 A

T
H

E
N

S
, O

xf
or

d 
B

ro
ok

es
 U

ni
ve

rs
ity

, 0
7/

04
/2

00
9 

11
:0

9,
 U

nc
on

tr
ol

le
d 

C
op

y,
 (

c)
 B

S
I



3DJH���
(1����������

��%6,��������

7KH�VDPH�WHVW�VKDOO�EH�UHSHDWHG�ZLWK�DQ�LQOHW�SUHVVXUH�RI���EDU�DQG����EDU�RU�SDUDOOHO�FXUYHV�VKDOO�EH
H[WUDSRODWHG�IRU���DQG����EDU�IURP�WKH���EDU�FXUYH�DQG�WHVW�UHVXOWV�REWDLQHG�LQ���������

/������'
/�������'
'� �,QVLGH�GLDPHWHU�RI�SLSHOLQH
�� �3XPS���� �&RQWURO�YDOYH���� �'UDLQ�YDOYH���� �6WRS�YDOYH���� �DFFXPXODWRU�
�� �PHDQV�RI�PHDVXULQJ�WKH�SUHVVXUH�DQG�WKH�GLIIHUHQWLDO�SUHVVXUH�
�� �LVRODWLQJ�YDOYHV�IRU�SUHVVXUH�JDXJHV
�� �)ORZPHWHU

)LJXUH����)ORZ�UDWH�DQG�RXWOHW�SUHVVXUH�WHVW�ULJ

���������5HTXLUHPHQWV

7KH�SORWWHG�FXUYHV�VKDOO�EH�ZLWKLQ�WKH�WROHUDQFH�EDQG�JLYHQ�LQ�ILJXUH���

)RU�D�QRQ�DGMXVWDEOH�YDOYH�WKH�WROHUDQFH�EDQG�LV�GLVSODFHG�YHUWLFDOO\�E\�WKH�GLIIHUHQFH�EHWZHHQ�WKH
YDOYH
V�EDVLF�VHWWLQJ�UHFRUGHG�LQ���������DQG�WKH�PDUNHG�VHW�SUHVVXUH�

)LJXUH����)ORZ�UDWH�DQG�RXWOHW�SUHVVXUH
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�������)ORZ�UDWH�DQG�RXWOHW�SUHVVXUH�DW�ORZ�LQOHW�SUHVVXUH

���������3ULQFLSOH

$W�D�JLYHQ�LQOHW�SUHVVXUH�WKH�RXWOHW�SUHVVXUH�FXUYH�VKDOO�UHPDLQ�ZLWKLQ�JLYHQ�SDUDPHWHUV�

)LJXUH����)ORZ�UDWH�DQG�RXWOHW�SUHVVXUH�DW�ORZ�LQOHW�SUHVVXUH

���������7HVW

7KH�YDOYH�VKDOO�EH�LQVWDOOHG�LQ�D�WHVW�ULJ�DV�VKRZQ�LQ�ILJXUH���DQG�WKH�LQOHW�DQG�RXWOHW�SRUWV�VKDOO�EH
SXUJHG�

:LWKRXW�FKDQJLQJ�WKH�VHW�SUHVVXUH�DGMXVWPHQW�RI�WKH�SUHVVXUH�UHGXFLQJ�YDOYH�DQG�ZLWK�QR�IORZ
WKURXJK�WKH�YDOYH��UHGXFH�WKH�LQOHW�SUHVVXUH�WR���EDU�

)RU�QRQ�DGMXVWDEOH�YDOYHV�WKH�LQOHW�SUHVVXUH�VKDOO�EH�VHW�DW���EDU�EHORZ�WKH�SUH�VHW�SUHVVXUH��3V��DQG
NHSW�FRQVWDQW�

6ORZO\�RSHQ�WKH�FRQWURO�YDOYH�����DQG�UHFRUG�WKH�RXWOHW�SUHVVXUH�IURP�4� ���WR�41��NHHSLQJ�WKH�LQOHW
SUHVVXUH�FRQVWDQW�

���������5HTXLUHPHQW

7KH�FXUYH�VKDOO�EH�ZLWKLQ�WKH�SDUDPHWHUV�JLYHQ�LQ�ILJXUH���

�����$FRXVWLF�UHTXLUHPHQWV

:DWHU�SUHVVXUH�UHGXFLQJ�YDOYHV�DQG�FRPELQDWLRQ�SUHVVXUH�UHGXFLQJ�YDOYHV�DUH�WHVWHG�DW�IORZ�UDWHV
41�DV�JLYHQ�LQ�WDEOH���LQ�DFFRUGDQFH�ZLWK�(1�,62��������DQG�(1�,62��������

&ODVVLILFDWLRQ�LV�RQ�WKH�EDVLV�RI�WKH�DFRXVWLF�OHYHO�RI�WKH�YDOYHV�/DS�DFFRUGLQJ�WR�WDEOH���

7DEOH����$FRXVWLF�JURXSV

$FRXVWLF�*URXS /DS��G%��$��

41

, ����
,, ����

8QFODVVLILHG !���
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���0DUNLQJ�DQG�WHFKQLFDO�GRFXPHQWV

�����0DUNLQJ

7KH�YDOYH�VKDOO�EH�OHJLEO\�DQG�SHUPDQHQWO\�PDUNHG�ZLWK�

±�QDPH�RU�ORJR�RI�WKH�PDQXIDFWXUHU�

±�QRPLQDO�VL]H��'1��

±�VHW�SUHVVXUH�IRU�QRQ�DGMXVWDEOH�YDOYHV�

±�DQ�DUURZ�IRU�WKH�GLUHFWLRQ�RI�IORZ�

±�RXWOHW�SUHVVXUH�IRU�VSHFLDO�FDVHV�

±�,Q�WKH�FRXQWULHV�ZKHUH�WKH�XVH�RI�SURGXFWV�PDGH�RI�GH]LQFLILFDWLRQ�UHVLVWDQW�PDWHULDOV�LV�QRW
UHTXLUHG��WKH�GH]LQFLILFDWLRQ�UHVLVWDQW�SURGXFWV�DFFRUGLQJ�WR�(1�,62������DV�ZHOO�DV�WKH�SURGXFWV
ZKLFK�GR�QRW�FRQWDLQ�]LQF�DUH�DOORZHG�WR�EH�PDUNHG��'5��

±�,Q�WKH�FRXQWULHV�ZKHUH�WKH�XVH�RI�SURGXFWV�PDGH�RI�GH]LQFLILFDWLRQ�UHVLVWDQW�PDWHULDOV�LV�UHTXLUHG�
WKH�GH]LQFLILFDWLRQ�UHVLVWDQW�SURGXFWV�DV�ZHOO�DV�WKH�SURGXFWV�ZKLFK�GR�QRW�FRQWDLQ�]LQF�VKDOO�EH
PDUNHG��'5��

�����7HFKQLFDO�GRFXPHQWV

7KH�IROORZLQJ�LQIRUPDWLRQ�LV�WR�EH�PDGH�DYDLODEOH�E\�WKH�PDQXIDFWXUHU�

±�QRPLQDO�SUHVVXUH��PD[LPXP�LQOHW�SUHVVXUH��

±�PD[LPXP�ZDWHU�WHPSHUDWXUH�����&�RU�����&�

±�DFRXVWLF�JURXS�LI�WKH�YDOYH�LV�FODVVLILHG�

±�UHIHUHQFH�WR�WKLV�VWDQGDUG�(1������
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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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