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National foreword

This British Standard is the official English language version of EN 12469:2000. It supersedes Parts 1
and 3 of the 1992 edition of BS 5726, which relate to the specification, performance and testing of
microbiological safety cabinets. The remaining parts of BS 5726 are being revised to give guidance on
the selection, installation and maintenance of microbiological safety cabinets.

The UK participation in its preparation was entrusted to Technical Committee CII/58, Biotechnology,
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 committee can be obtained on request to its secretary.

EN 12469 was developed by CEN/TC 233 Biotechnology in support of 90/219/EEC Council Directive of
23 April 1990 on the contained use of genetically modified organisms, and 90/679/EEC Council
Directive of 29 November 1990 on the protection of workers from the risks related to exposure to
biological agents at work. It applies to microbiological safety cabinets used for other purposes,
including containment of biological agents and infected animals.

Note Directive 90/219/EEC was amended by 98/81/EC Council Directive of 26 October 1998 on community classification of
biological agents.

BS EN 12469 differs from the 1992 edition of BS 5726 in the following aspects.

Ð The mandatory part of the standard includes a type test for operator protection. However, this
is only optional at installation and is not specifically required at routine maintenance.

Ð Some other important items which were mandatory in BS 5726, such as airflows and
dimensions, are included in EN 12469 only as informative annexes.

Ð The option of potassium iodide or bacterial challenge testing for operator protection remain,
but the methods for bacterial testing have been brought into line with those specified by the
National Sanitation Foundation (USA) in NAF 49 for Class II microbiological safety cabinets,
and the results are expressed in absolute values rather than as a ratio.

Ð Requirements for installation and commissioning remain open.

The Control of Substances Hazardous to Health (COSHH) 1999 regulations give requirements for
performance of risk assessments for maintenance and control of microbiological safety cabinets and
purchasers and users are advised to consult the HSE/C guidance notes including that produced by the
Advisory Committee on Dangerous Pathogens.

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 45 and a
back cover.

The BSI copyright notice displayed in this document indicates when the document was last issued.
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0LFURELRORJLFDO�VDIHW\�FDELQHWV�DUH�LQWHQGHG�WR�UHGXFH�WKH�ULVN�WR�WKH�RSHUDWRU�ZKHQ�KDQGOLQJ
KD]DUGRXV�RU�SRWHQWLDOO\�KD]DUGRXV�PLFUR�RUJDQLVPV��7KH\�GR�QRW�QHFHVVDULO\�SURWHFW�WKH
RSHUDWRU�IURP�DOO�KD]DUGV�LQYROYHG��6RPH�W\SHV�RI�VDIHW\�FDELQHW�FDQ�DOVR�SURWHFW�WKH
PDWHULDOV�EHLQJ�KDQGOHG�LQ�WKHP�IURP�HQYLURQPHQWDO�FRQWDPLQDWLRQ�
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5DWLR�RI�H[SRVXUH�WR�DLUERUQH�FRQWDPLQDWLRQ�JHQHUDWHG�RQ�WKH�RSHQ�EHQFK��WR�WKH�H[SRVXUH
UHVXOWLQJ�IURP�WKH�VDPH�GLVSHUVDO�RI�DLUERUQH�FRQWDPLQDWLRQ�JHQHUDWHG�ZLWKLQ�WKH�FDELQHW�

��� FURVV�FRQWDPLQDWLRQ
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��� PLFURELRORJLFDO�VDIHW\�FDELQHW��06&�

9HQWLODWHG�HQFORVXUH�LQWHQGHG�WR�RIIHU�SURWHFWLRQ�WR�WKH�XVHU�DQG�WKH�HQYLURQPHQW�IURP�WKH
DHURVROV�DULVLQJ�IURP�WKH�KDQGOLQJ�RI�SRWHQWLDOO\�KD]DUGRXV�DQG�KD]DUGRXV�PLFUR�RUJDQLVPV�
ZLWK�DLU�GLVFKDUJHG�WR�WKH�DWPRVSKHUH�EHLQJ�ILOWHUHG�

��� 06&�FODVV�,

6DIHW\�FDELQHW�ZLWK�D�IURQW�DSHUWXUH�WKURXJK�ZKLFK�WKH�RSHUDWRU�FDQ�FDUU\�RXW�PDQLSXODWLRQV
LQVLGH�WKH�FDELQHW�DQG�ZKLFK�LV�FRQVWUXFWHG�VR�WKDW�WKH�ZRUNHU�LV�SURWHFWHG�DQG�WKH�HVFDSH�RI
DLUERUQH�SDUWLFXODWH�FRQWDPLQDWLRQ�JHQHUDWHG�ZLWKLQ�WKH�FDELQHW�LV�FRQWUROOHG�E\�PHDQV�RI�DQ
LQZDUG�DLUIORZ�WKURXJK�WKH�ZRUNLQJ�IURQW�DSHUWXUH�DQG�ILOWUDWLRQ�RI�WKH�H[KDXVW�DLU�
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6DIHW\�FDELQHW�ZLWK�D�IURQW�DSHUWXUH�WKURXJK�ZKLFK�WKH�RSHUDWRU�FDQ�FDUU\�RXW�PDQLSXODWLRQV
LQVLGH�WKH�FDELQHW�DQG�ZKLFK�LV�FRQVWUXFWHG�VR�WKDW�WKH�ZRUNHU�LV�SURWHFWHG��WKH�ULVN�RI
SURGXFW�DQG�FURVV�FRQWDPLQDWLRQ�LV�ORZ�DQG�WKH�HVFDSH�RI�DLUERUQH�SDUWLFXODWH�FRQWDPLQDWLRQ
JHQHUDWHG�ZLWKLQ�WKH�FDELQHW�LV�FRQWUROOHG�E\�PHDQV�RI�DQ�DSSURSULDWH�ILOWHUHG�LQWHUQDO�DLUIORZ
DQG�ILOWUDWLRQ�RI�WKH�H[KDXVW�DLU�

127(��$�W\SLFDO�ZD\�RI�DFKLHYLQJ�WKLV�LV�E\�PHDQV�RI�D�XQL�GLUHFWLRQDO�GRZQZDUG
ODPLQDU�DLUIORZ�LQVLGH�WKH�FDELQHW�DQG�DQ�DLU�FXUWDLQ�DW�WKH�IURQW�DSHUWXUH�

��� 06&�FODVV�,,,

6DIHW\�FDELQHW�LQ�ZKLFK�WKH�ZRUNLQJ�DUHD�LV�WRWDOO\�HQFORVHG�DQG�WKH�RSHUDWRU�LV�VHSDUDWHG
IURP�WKH�ZRUN�E\�D�SK\VLFDO�EDUULHU��L�H��JORYHV�PHFKDQLFDOO\�DWWDFKHG�WR�WKH�FDELQHW���)LOWHUHG
DLU�LV�FRQWLQXRXVO\�VXSSOLHG�WR�WKH�FDELQHW�DQG�WKH�H[KDXVW�DLU�LV�WUHDWHG�WR�SUHYHQW�UHOHDVH�RI
PLFUR�RUJDQLVPV�

127(����5HOHYDQW�SURYLVLRQV�RI�WKLV�VWDQGDUG�IRU�FODVV�,,,�PLFURELRORJLFDO�VDIHW\
FDELQHWV�PD\�DSSO\�LQ�UHVSHFW�RI�SHUIRUPDQFH�DQG�FRQVWUXFWLRQ�WR�ULJLG�RU�IOH[LEOH�ILOP
LVRODWRUV��)XUWKHU�JXLGDQFH�VSHFLILF�WR�LVRODWRUV�LV�JLYHQ�LQ�(1��������VHH�%LEOLRJUDSK\
>�@��
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127(����7KH�H[KDXVW�DLU�FDQ�EH�FOHDQHG�E\�DW�OHDVW�GRXEOH�LQ�OLQH�KLJK�HIILFLHQF\
SDUWLFXODWH�DLU�ILOWHUV�DQG�FDQ�EH�FRQGXFWHG�WKURXJK�LWV�RZQ�H[KDXVW�DLU�V\VWHP�LQWR�WKH
RSHQ�DLU�

��� SURGXFW�SURWHFWLRQ

$ELOLW\�RI�WKH�06&�WR�SUHYHQW�DLUERUQH�FRQWDPLQDWLRQ�IURP�RXWVLGH�HQWHULQJ�WKH�06&�WKURXJK
WKH�IURQW�DSHUWXUH�

��� UHWHQWLRQ�HIILFLHQF\

$ELOLW\�RI�EDUULHU�WR�UHWDLQ�PLFUR�RUJDQLVPV�DQG�RU�DHURVROV�PHDVXUHG�DV�WKH�UDWLR�RI�WKH
FRQFHQWUDWLRQ�RI�D�JLYHQ�PDUNHU�VXEVWDQFH�EHWZHHQ�D�FKDOOHQJHG�DUHD�DQG�DQ�DGMDFHQW�DUHD�

127(��)RU�06&V��WKH�SURWHFWLRQ�RI�RSHUDWRUV��HQYLURQPHQW�DQG�SURGXFWV�LV�DFKLHYHG
E\�YDULRXV�EDUULHUV�VXFK�DV�KRXVLQJ��ILOWHUV�RU�DGHTXDWH�IORZ�SDWWHUQV��7KH�IXQFWLRQ�RI
WKRVH�EDUULHUV�LV�WR�SUHYHQW�RU�PLQLPL]H�WKH�WUDQVIHU�RI�PLFUR�RUJDQLVPV�DHURVROV
EHWZHHQ�DGMDFHQW�DUHDV�EHLQJ�VHSDUDWHG�E\�D�EDUULHU��'HSHQGLQJ�RQ�WKH�GLUHFWLRQ�RI
WKH�WUDQVIHU�WR�EH�FRQVLGHUHG��WKH�FKDOOHQJH�DUHD�FDQ�EH�WKH�FDELQHW�ZRUNLQJ�VSDFH��WKH
XSVWUHDP�VLGH�RI�ILOWHUV�RU�WKH�ODERUDWRU\�HQYLURQPHQW�

��� ZRUNLQJ�VSDFH

3DUW�RI�WKH�LQWHULRU�RI�WKH�FDELQHW�ZLWKLQ�ZKLFK�PDQLSXODWLRQV�DUH�FDUULHG�RXW�

� +D]DUGV

7KH�IROORZLQJ�KD]DUGV�VKDOO�EH�WDNHQ�LQWR�DFFRXQW�

��UHOHDVH�RI�PLFUR�RUJDQLVPV�GXULQJ�RSHUDWLRQ�IRU�H[DPSOH�WKURXJK�WKH�IURQW�DSHUWXUH�
H[KDXVW��SLSLQJ�RU�FDUFDVV�

��UHOHDVH�RI�PLFUR�RUJDQLVPV�GXULQJ�GLVPDQWOLQJ�RU�PDLQWHQDQFH�H�J��ILOWHU�UHSODFHPHQW�RI
06&V�RU�SDUWV�WKHUHRI�IROORZLQJ�LPSURSHU�VWHULOL]DWLRQ�

��UHOHDVH�RI�PLFUR�RUJDQLVPV�E\�UHPRYDO�RI�FRQWDPLQDWHG�PDWHULDO�IURP�WKH�06&�DIWHU
SURGXFW��RU�FURVV�FRQWDPLQDWLRQ�

� 3HUIRUPDQFH�FODVVHV

��� /HDNWLJKWQHVV

7KH�SHUIRUPDQFH�FODVVHV�IRU�OHDNWLJKWQHVV�RI�06&V�DUH�JLYHQ�LQ�WDEOH���
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7DEOH�����/HDNWLJKWQHVV�SHUIRUPDQFH

3HUIRUPDQFH�FODVV�IRU
OHDNWLJKWQHVV

/HDNWLJKWQHVV�,QGH[��/,�

'HVFULSWLRQ�RI�SHUIRUPDQFH�FODVV

/,�$ OHDNDJH�RI�WDUJHW�PLFUR�RUJDQLVP�QRW�GHILQHG
/,�% OHDNDJH���RI�WDUJHW�PLFUR�RUJDQLVP�GHWHFWHG�DQG

TXDQWLILHG�XQGHU�GHILQHG�FRQGLWLRQV
/,�& OHDNDJH���RI�WDUJHW�PLFUR�RUJDQLVP�WHVWHG�XQGHU

GHILQHG�FRQGLWLRQV�DQG�OHDNDJH�EHORZ�GHWHFWLRQ�OLPLW
RU�WKUHVKROG�YDOXH��

�� %DVHG�RQ�OHDNDJH�DVVHVVPHQW�E\�%$71((&��%HVW�$YDLODEOH�7HFKQLTXH�1RW�(QWDLOLQJ�([FHVVLYH�&RVWV�*�
�� 3UHVFULEHG�WKUHVKROG�YDOXH�VKRXOG�EH�EDVHG�RQ�WKH�UHTXLUHG�VDIHW\�OHYHO�DQG�FDQ�IRU�H[DPSOH�EH�WKH

GHWHFWLRQ�OLPLW�RI�DQ�DSSURYHG�%$71((&�

��� &OHDQDELOLW\

7KH�SHUIRUPDQFH�FODVVHV�IRU�FOHDQDELOLW\�RI�06&V�DUH�JLYHQ�LQ�WDEOH���

7DEOH�����&OHDQDELOLW\�SHUIRUPDQFH

3HUIRUPDQFH�FODVV�IRU
FOHDQDELOLW\

&OHDQDELOLW\�,QGH[��&,�

'HVFULSWLRQ�RI�SHUIRUPDQFH�FODVV

&,�$ YLVLEOH�VRLO�RU�FOHDQOLQHVV�QRW�GHILQHG
&,�% FOHDQDELOLW\���WHVWHG�DQG�TXDQWLILHG�XQGHU�GHILQHG

FRQGLWLRQV�RU�06&�GHVLJQHG�ZLWK�UHJDUG�WR�VSHFLILHG
WHFKQLFDO�FULWHULD

&,�& FOHDQDELOLW\���WHVWHG�DQG�TXDQWLILHG�XQGHU�GHILQHG
FRQGLWLRQV�DQG�VRLO�EHORZ�GHWHFWLRQ�OLPLW�RU�WKUHVKROG
YDOXH���

�� %DVHG�RQ�DVVHVVPHQW�E\�%$71((&��%HVW�$YDLODEOH�7HFKQLTXH�1RW�(QWDLOLQJ�([FHVVLYH�&RVWV�*�
�� 3UHVFULEHG�WKUHVKROG�YDOXH�VKRXOG�EH�EDVHG�RQ�WKH�UHTXLUHG�VDIHW\�OHYHO�DQG�FDQ�IRU�H[DPSOH�EH�WKH

GHWHFWLRQ�OLPLW�RI�DQ�DSSURYHG�%$71((&�

7KH�SHUIRUPDQFH�IRU�FOHDQDELOLW\�VKDOO�EH�&,�%�RU�EHWWHU�IRU�DOO�FODVVHV�RI�06&V�

&OHDQDELOLW\�DSSOLHV�DV�D�SHUIRUPDQFH�FULWHULRQ�IRU�06&V�ZKHUH�

��GHSRVLWV�RI�VRLO�LQ�06&V�FRXOG�MHRSDUGL]H�WKH�VWHULOL]DWLRQ�SURFHGXUH�LI�WKH�VWHULOL]DWLRQ
PHGLD�GR�QRW�UHDFK�DOO�SDUWV�RI�WKH�06&�RU�LI�WKH�UHTXLUHG�WHPSHUDWXUH�LV�QRW�UHDFKHG�

��FOHDQLQJ�SURFHGXUHV�DUH�LQWHQGHG�WR�UHPRYH�DQG�LQDFWLYDWH�PLFUR�RUJDQLVPV�WR�PDNH
06&V�VDIH�IRU�KDQGOLQJ�ZLWKRXW�XVLQJ�DQ\�RWKHU�VWHULOL]DWLRQ�RU�LQDFWLYDWLRQ�SURFHGXUH�

��� 6WHULOL]DELOLW\

7KH�SHUIRUPDQFH�FODVVHV�IRU�VWHULOL]DELOLW\�RI�06&V�DUH�JLYHQ�LQ�WDEOH���

������������������������������������������������
*�8VH�RI�%$71((&�GRHV�QRW�PHDQ�WKDW�ILQDQFLDO�LVVXHV�PRGHUDWH�WKH�GHJUHH�RI�VDIHW\��:KHUH�VHYHUDO�PHWKRGV
DUH�DYDLODEOH��WKH�XVHU�FDQ�FKRRVH�WKH�PRVW�FRQYHQLHQW��SURYLGHG�WKDW�LW�JLYHV�UHVXOWV�RI�WKH�QHFHVVDU\�TXDOLW\�
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7DEOH�����6WHULOL]DELOLW\�SHUIRUPDQFH

3HUIRUPDQFH�FODVV�IRU
VWHULOL]DELOLW\

6WHULOL]DELOLW\�,QGH[��6,�

'HVFULSWLRQ�RI�SHUIRUPDQFH�FODVV

6,�$ 06&�QRW�VXLWDEOH�RU�QRW�WHVWHG�IRU�UHGXFWLRQ�RI�YLDEOH
WDUJHW�PLFUR�RUJDQLVPV

6,�% 06&�FDQ�EH�WUHDWHG�IRU�D�VSHFLILHG�UHGXFWLRQ�RI
YLDEOH�WDUJHW�PLFUR�RUJDQLVPV

6,�& 06&�FDQ�EH�VWHULOL]HG
127(��,Q�WKLV�WDEOH�WKH�UHVXOW��SHUIRUPDQFH��RI�DQ�LQDFWLYDWLRQ�SURFHGXUH�LV�GHVFULEHG�DQG�QRW�WKH�ZD\�RU
PHDQV�RI�DFKLHYLQJ�WKH�UHVXOW�

7KH�SHUIRUPDQFH�IRU�VWHULOL]DELOLW\�VKDOO�EH�6,�%�RU�EHWWHU�IRU�DOO�FODVVHV�RI�06&V�

��� 0LQLPXP�UHTXLUHPHQWV�IRU�SHUIRUPDQFH

7DEOH���JLYHV�UHTXLUHPHQWV�RI�SHUIRUPDQFH�ZLWK�UHVSHFW�WR�OHDNWLJKWQHVV�DQG�PLFURELDO
FRQWDLQPHQW�IRU�WKH�WKUHH�FODVVHV�RI�06&V�

7DEOH�����0LQLPXP�UHTXLUHPHQWV�RI�SHUIRUPDQFH�IRU�WKUHH�FODVVHV�RI�06&V

&ODVV 5HWHQWLRQ�DW�IURQW�DSHUWXUH�� /HDNWLJKWQHVV 3URGXFW
SURWHFWLRQ

&URVV
FRQWDPLQDWLRQ

, �����&)8�SHU�RSHUDWRU¶V�WHVW��

DQG�����&)8�SHU�QRQ�
GLVWXUEDQFH�WHVW����RU
$SI�����[����

/,�&�IRU�FDUFDVV 1RW�DSSOLFDEOH 1RW�DSSOLFDEOH

,, �����&)8�SHU�RSHUDWRU¶V�WHVW���

DQG�����&)8�SHU�QRQ�
GLVWXUEDQFH�WHVW�����RU
$SI�����[����

/,�&�IRU�FDUFDVV ����&)8�SHU�WHVW ����&)8�SHU�WHVW

,,, 1RW�DSSOLFDEOH �������ORVV�RI�WHVW
RYHUSUHVVXUH�RI
����3D�LQ�WKH�ZKROH
HQFORVHG�V\VWHP
DIWHU����PLQ

1RW�DSSOLFDEOH 1RW�DSSOLFDEOH

�� ([SUHVVHG�LQ�$SI�RU�HJUHVV�RI�PLFUR�RUJDQLVPV�
�� $W�RSHUDWRU
V�SRVLWLRQ�
�� $W�VLGH�SRVLWLRQV�DQG�LQZDUG�IORZ�DW�IURQW�DSHUWXUH�HVWDEOLVKHG�E\�D�QRQ�GLVWXUEDQFH�WHVW�
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� &ODVVLILFDWLRQ�DQG�YHULILFDWLRQ�RI�SHUIRUPDQFH

��� *HQHUDO

06&V�FRYHUHG�E\�WKLV�(XURSHDQ�6WDQGDUG�VKDOO�EH�FODVVLILHG�LQ�DFFRUGDQFH�ZLWK�WKH�WDEOHV���
��DQG����7KH�SHUIRUPDQFH�RI�06&V�LV�GHWHUPLQHG�DQG�YHULILHG�E\�WKH�PDQXIDFWXUHU�RU�E\�WKH
XVHU�

,Q�JHQHUDO�WKUHH�W\SHV�RI�SHUIRUPDQFH�WHVWLQJ�FDQ�EH�GLVWLQJXLVKHG�

��W\SH�WHVWLQJ�

��LQVWDOODWLRQ�WHVWLQJ�DIWHU�FRPPLVVLRQLQJ�RU�DW�FKDQJH�RI�LQVWDOODWLRQ��RU�FKDQJH�RI
HQYLURQPHQW��DQG

��URXWLQH�PDLQWHQDQFH�WHVWLQJ�

7KH�GHVLJQ��FRQVWUXFWLRQ�DQG�PDWHULDOV�RI�06&V�VKDOO�EH�DGHTXDWH�IRU�VDIH�RSHUDWLRQ�ZLWKLQ
WKH�06&��,OOXPLQDWLRQ��VRXQG�OHYHO��YLEUDWLRQ��VWDELOLW\��WHPSHUDWXUH��HOHFWULFDO�DQG�JDV�VXSSO\
VKDOO�EH�DGHTXDWH�IRU�VDIH�RSHUDWLRQ�ZLWKLQ�WKH�06&��06&V�VKDOO�LQFRUSRUDWH�FRQWLQXRXV
PRQLWRULQJ�V\VWHPV�OLQNHG�WR�DODUPV��VXLWDEOH�IRU�LQGLFDWLQJ�VDIH�DQG�XQVDIH�FRQGLWLRQV�

127(��*XLGDQFH�RQ�KRZ�WR�DFKLHYH�VXFK�FRQGLWLRQV�LV�JLYHQ�LQ�DQQH[�$�

��� /HDNWLJKWQHVV

����� *HQHUDO

06&V�VKDOO�EH�WHVWHG�IRU�OHDNWLJKWQHVV�LQ�DFFRUGDQFH�ZLWK�(1��������7KH�UHTXLUHPHQWV�IRU
OHDNWLJKWQHVV�DQG�UHWHQWLRQ�DW�IURQW�DSHUWXUH�DUH�JLYHQ�LQ�WDEOH����7HVWV�VKDOO�EH�SHUIRUPHG
XQGHU�UHSUHVHQWDWLYH�SURFHVV�FRQGLWLRQV��7KH�WZR�PDLQ�DVSHFWV�IRU�PLFURELDO�OHDNWLJKWQHVV
IRU�06&V�DUH�GHVFULEHG�LQ�������DQG�������

127(��$�VXLWDEOH�WHVW�PHWKRG�IRU�OHDNDJH�RI�WKH�FDUFDVV�LV�GHVFULEHG�LQ�DQQH[�%��$
VXLWDEOH�WHVW�PHWKRG�IRU�UHWHQWLRQ�DW�IURQW�DSHUWXUH�LV�GHVFULEHG�LQ�DQQH[�&��$Q\�RWKHU
WHVW�PHWKRG�PD\�EH�XVHG�SURYLGHG�D�YDOLGDWHG�FRUUHODWLRQ�LV�HVWDEOLVKHG�ZLWK�WKHVH�WHVW
PHWKRGV�

����� /HDNWLJKWQHVV�IRU�DLU

������� /HDNDJH�RI�FDUFDVV��FODVV�,�DQG�FODVV�,,�

06&V�VKDOO�IXOILO�WKH�UHTXLUHPHQWV�JLYHQ�LQ�WDEOH����7KH�FDUFDVV�RI�06&V�LQ�ZKLFK
FRQWDPLQDWHG�DLU�LV�XQGHU�SRVLWLYH�SUHVVXUH�DQG�FDQ�OHDN�GLUHFWO\�WR�WKH�RXWVLGH�VKDOO�EH
WHVWHG�IRU�OHDNV��06&V�VKDOO�EH�WHVWHG�IRU�OHDNV�XQGHU�SRVLWLYH�SUHVVXUH�
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������� /HDNDJH�RI�FDUFDVV��FODVV�,,,�

7KH�GHVLJQ�ZRUNLQJ�SUHVVXUH�LQ�06&V�VKDOO�EH�DW�OHDVW�����3D�EHORZ�WKH�DLU�SUHVVXUH�RI�WKH
ODERUDWRU\��06&V�VKDOO�IXOILO�WKH�UHTXLUHPHQWV�JLYHQ�LQ�WDEOH���

����� /HDNWLJKWQHVV�IRU�OLTXLG�VSLOODJH

06&V�VKDOO�KDYH�DGHTXDWH�SURYLVLRQV�WR�FROOHFW�VSLOOHG�OLTXLGV�

����� 7HVWLQJ�IRU�OHDNWLJKWQHVV�DVSHFWV�DQG�PLFURELRORJLFDO�FRQWDPLQDWLRQ

'LUHFW�RU�LQGLUHFW�WHVW�PHWKRGV��IRU�H[DPSOH�IORZ�PHDVXUHPHQW�RI�H[KDXVW�RU�VXSSO\�DLU��VKDOO
EH�XVHG�IRU�LQVWDOODWLRQ�WHVWLQJ�DQG�URXWLQH�PDLQWHQDQFH�WHVWLQJ�RI�06&V�

127(����7DEOH���VXPPDUL]HV�WHVW�PHWKRGV�IRU�W\SH�WHVWLQJ��LQVWDOODWLRQ�WHVWLQJ�DQG
URXWLQH�PDLQWHQDQFH�WHVWLQJ�RI�WKH�YDULRXV�DVSHFWV�RI�OHDNWLJKWQHVV�RI�06&V�

,QVWDOODWLRQ�WHVWLQJ�VKDOO�EH�FDUULHG�RXW�ZKHQ�06&V�DUH�LQVWDOOHG�RU�DW�FKDQJH�RI�LQVWDOODWLRQ�
RU�FKDQJH�RI�HQYLURQPHQW��,I�WKH�YHQWLODWLRQ�LQ�WKH�URRP�LV�FKDQJHG��QR��UH�LQVWDOODWLRQ�WHVWLQJ
LV�UHTXLUHG�LI�WKH�XVHU�FDQ�GHPRQVWUDWH��YHULI\�DQG�GRFXPHQW�WKDW�WKH�HQYLURQPHQW�DQG�WKH
VHW�XS�RI�06&V�DUH�ZLWKLQ�WKH�FRQGLWLRQV�RI�FODVVLILFDWLRQ�DIWHU�W\SH�WHVWLQJ�DV�VSHFLILHG�E\�WKH
PDQXIDFWXUHU��,Q�WKLV�FDVH�ILOWHU�WHVWLQJ�LV�VWLOO�UHTXLUHG��0HDVXUHPHQW�RI�YROXPHWULF�DLUIORZ
UDWH�DQG�YLVXDOL]DWLRQ�RI�DLUIORZ�SDWWHUQV�DUH�UHTXLUHG�EXW�FDQ�EH�VXSSOHPHQWHG�E\�UHWHQWLRQ
WHVWLQJ�DW�IURQW�DSHUWXUH�

127(����$WWHQWLRQ�LV�GUDZQ�WR�UHOHYDQW�1DWLRQDO�UHJXODWLRQV�FRQFHUQLQJ�URXWLQH
PDLQWHQDQFH�WHVWLQJ�

��� &OHDQDELOLW\

06&V�VKDOO�EH�WHVWHG�IRU�FOHDQDELOLW\�LQ�DFFRUGDQFH�ZLWK�(1��������$OO�FRUQHUV�DQG�DQJOHV
LQVLGH�WKH�FDELQHW�ZRUNLQJ�VSDFH�DQG�RWKHU�QRUPDOO\�DFFHVVLEOH�DUHDV��H�J��GXULQJ�FOHDQLQJ�
OLNHO\�WR�FRPH�LQWR�FRQWDFW�ZLWK�PLFUR�RUJDQLVPV�VKDOO�EH�URXQGHG�IRU�SURSHU�FOHDQLQJ��:KHQ
VXUIDFHV�LQVLGH�WKH�ZRUNLQJ�VSDFH�DUH�H[DPLQHG�ZLWKRXW�PDJQLILFDWLRQ�E\�QRUPDO�RU
FRUUHFWHG�YLVLRQ��WKHUH�VKDOO�EH�QR�FUDFNV�RU�VXUIDFH�GHIHFWV�

��� 6WHULOL]DELOLW\

06&V�VKDOO�EH�WHVWHG�IRU�VWHULOL]DELOLW\�LQ�DFFRUGDQFH�ZLWK�(1�������

127(��$QQH[�-�GHVFULEHV�D�PHWKRG�IRU�IXPLJDWLRQ�RI�06&V�
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7DEOH�����7HVW�PHWKRGV�IRU�W\SH�WHVWLQJ��LQVWDOODWLRQ�WHVWLQJ�DQG�URXWLQH�PDLQWHQDQFH�WHVWLQJ�IRU�FODVV�,�DQG�,,�06&V

7HVWLQJ 5HWHQWLRQ�DW�IURQW�DSHUWXUH /HDNWLJKWQHVV�RI
FDUFDVV

)LOWHUV
 3URGXFW�SURWHFWLRQ
�FODVV�,,�RQO\�

&URVV�FRQWDPLQDWLRQ
�FODVV�,,�RQO\�

7\SH�WHVWLQJ � PLFURELRORJLFDO�RU�.,�PHWKRG��VHH
DQQH[�&�

�� VRDS�VROXWLRQ�WHVW
PHWKRG��VHH�DQQH[
%�

� DHURVRO�FKDOOHQJH
PHWKRG��VHH�DQQH[
'�

� PLFURELRORJLFDO�PHWKRG��VHH�DQQH[�(� � PLFURELRORJLFDO�PHWKRG��VHH�DQQH[�)�

,QVWDOODWLRQ
WHVWLQJ

� FKHFN�WKDW�PDQXIDFWXUHU¶V
VSHFLILFDWLRQ�LV�PHW�

� FKHFN�YROXPHWULF�DLUIORZ�UDWH
PHDVXUHPHQWV��VHH�IRU�H[DPSOH
DQQH[HV�*�DQG�+���DQG

� FKHFN�DLUIORZ�SDWWHUQV��YLVXDOL]DWLRQ��

� RSWLRQDO��UHWHQWLRQ�WHVWLQJ
�PLFURELRORJLFDO�PHWKRG�>VHH�DQQH[
(@��RU�DOWHUQDWLYH�PHWKRGV�VXFK�DV
.,��OLJKW�VFDWWHULQJ��DIWHU�YDOLGDWLRQ�

QRW�DSSOLFDEOH � DHURVRO�FKDOOHQJH
PHWKRG��VHH�DQQH[
'���RU

� �ZKHQ�DSSURSULDWH�
QDWXUDO�DHURVRO
FKDOOHQJH�PHWKRG


� FKHFN�WKDW�PDQXIDFWXUHU¶V
VSHFLILFDWLRQ�LV�PHW�

� FKHFN�YROXPHWULF�DLUIORZ�UDWH
PHDVXUHPHQWV��VHH�IRU�H[DPSOH
DQQH[HV�*�DQG�+���DQG

� FKHFN�DLUIORZ�SDWWHUQV��YLVXDOL]DWLRQ��

� RSWLRQDO��UHWHQWLRQ�WHVWLQJ
PLFURELRORJLFDO�PHWKRG�>VHH�DQQH[�(@�
RU�DOWHUQDWLYH�PHWKRGV�VXFK�DV�.,�
OLJKW�VFDWWHULQJ��DIWHU�YDOLGDWLRQ�

� FKHFN�WKDW�PDQXIDFWXUHU¶V
VSHFLILFDWLRQ�LV�PHW

5RXWLQH
PDLQWHQDQFH
WHVWLQJ��VHH
DQQH[�.�

� FKHFN�PDQXIDFWXUHU¶V�UHTXLUHPHQWV
IRU�PDLQWHQDQFH�

� FKHFN�YROXPHWULF�DLUIORZ�UDWH
PHDVXUHPHQWV��VHH�IRU�H[DPSOH
DQQH[HV�*�DQG�+���DQG

� FKHFN�DLUIORZ�SDWWHUQV��YLVXDOL]DWLRQ�

QRW�DSSOLFDEOH � DV�IRU�LQVWDOODWLRQ
WHVWLQJ

� FKHFN�PDQXIDFWXUHU¶V�UHTXLUHPHQWV
IRU�PDLQWHQDQFH�

� FKHFN�YROXPHWULF�DLUIORZ�UDWH
PHDVXUHPHQWV��VHH�IRU�H[DPSOH
DQQH[HV�*�DQG�+���DQG

� FKHFN�DLUIORZ�SDWWHUQV��YLVXDOL]DWLRQ�

� FKHFN�PDQXIDFWXUHU¶V�UHTXLUHPHQWV�IRU
PDLQWHQDQFH�

� FKHFN�YROXPHWULF�DLUIORZ�UDWH
PHDVXUHPHQWV��VHH�IRU�H[DPSOH
DQQH[HV�*�DQG�+���DQG

� FKHFN�DLUIORZ�SDWWHUQV��YLVXDOL]DWLRQ�

127(��1DWLRQDO�UHJXODWLRQV�PD\�UHTXLUH�ULVN�DVVHVVPHQW�DQG�PD\�GHPDQG�DGGLWLRQDO�UHTXLUHPHQWV�LQ�VSHFLDO�FDVHV��H�J��LI�KLJKO\�KD]DUGRXV�PLFUR�RUJDQLVPV�DUH�WR�EH�XVHG�RU�LI�WKHUH�LV�D
KLJKHU�GDQJHU�RI�LQIHFWLRQ�YLD�WKH�DLUERUQH�URXWH�

�,QIRUPDWLRQ�RQ�ILOWHUV�LV�JLYHQ�LQ�(1������������
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� 6DIHW\�UHTXLUHPHQWV

��� 6HDOLQJ�RI�RSHQLQJV

,W�VKDOO�EH�SRVVLEOH�WR�VHDO�DOO�RSHQLQJV�RI�FODVV�,��FODVV�,,�DQG�FODVV�,,,�06&V�H�J��IRU
IXPLJDWLRQ�DQG�GLVLQIHFWLRQ�

3URYLVLRQ�IRU�VHDOLQJ�WKH�RSHQLQJ�IRU�WKH�LQOHW�ILOWHU�IRU�FODVV�,,,�FDELQHWV�VKDOO�EH�SURYLGHG��,W
VKDOO�DOORZ�IRU�D�SUHVVXUH�WHVW�PHWKRG�WR�EH�SHUIRUPHG�

��� $ODUP�LQGLFDWRUV

$XGLWRU\�DQG�YLVXDO�LQGLFDWRUV�RI�DODUP�FRQGLWLRQV�VKDOO�EH�SURYLGHG�IRU�FODVV�,��FODVV�,,�DQG
FODVV�,,,�06&V�

127(����$�PDQRPHWHU�VKRZLQJ�WKH�SUHVVXUH�GURS�DFURVV�WKH�ILOWHU�V��VKRXOG�QRW�EH
XVHG�IRU�WKLV�SXUSRVH�

9LVXDO�LQGLFDWRUV�VKDOO�EH�FOHDUO\�YLVLEOH�IURP�WKH�RSHUDWLQJ�SRVLWLRQ��7KH�DODUP�LQGLFDWRUV
VKDOO�EH�DFWLYDWHG�ZKHQ�WKH�YHQWLODWLRQ�SDUDPHWHUV�GHYLDWH�IURP�WKRVH�VSHFLILHG�E\�WKH
PDQXIDFWXUHU��7KH�WKUHVKROG�OLPLWV�RI�WKH�GHYLDWLRQ�VKDOO�DOVR�EH�VSHFLILHG��VHH�DQQH[�.���2Q
VWDUWLQJ�WKH�FDELQHW��WKH�DODUP�LQGLFDWRUV�VKDOO�DFWLYDWH�XQWLO�WKH�FRUUHFW�DLUIORZV�DUH�UHDFKHG�

127(����$XGLEOH�DODUPV�PD\�EH�PXWHG�GXULQJ�VWDUW�XS�

,W�VKDOO�QRW�EH�SRVVLEOH�IRU�WKH�RSHUDWRU�WR�GLVDEOH�WKH�DODUPV�XQGHU�RSHUDWLQJ�FRQGLWLRQV�DOVR
LQ�WKRVH�FDVHV�LQ�ZKLFK�WKH�V\VWHP�IDLOV�

��� (QYLURQPHQWDO�VDIHW\

(DFK�FDELQHW�VKDOO�EH�FRQVWUXFWHG�VR�WKDW�DLU�GLVFKDUJHG�IURP�WKH�FDELQHW�LV�ILOWHUHG�WKURXJK�D
KLJK�HIILFLHQF\�SDUWLFXODWH�DLU��+(3$��ILOWHU��FRQIRUPLQJ�WR�WKH�UHTXLUHPHQWV�RI
(1������������DQG�RI�FODVV�+���RU�KLJKHU�RI�(1��������

127(����,Q�FHUWDLQ�FLUFXPVWDQFHV�LW�PD\�EH�DSSURSULDWH�WR�GLVFKDUJH�DLU�IURP�D�FDELQHW
WKURXJK�WZR�LQ�OLQH�+(3$�ILOWHUV�ZKLFK�VKRXOG�EH�DEOH�WR�EH�LQGLYLGXDOO\�WHVWHG�

127(����&DELQHWV�GHVLJQHG�WR�UHFLUFXODWH�ILOWHUHG�DLU�WR�WKH�ODERUDWRU\�VKRXOG�EH
SURYLGHG�ZLWK�D�VXLWDEOH�PHDQV�IRU�WKH�GLVVLSDWLRQ�RI�GLVLQIHFWLRQ�JDV�IROORZLQJ
IXPLJDWLRQ�

��� 06&V�H[KDXVW�DQG�DQWL�EORZEDFN�V\VWHP

:KHQ�WKH�FDELQHW�H[KDXVW�V��DUH�GXFWHG�WR�RXWVLGH�WKH�EXLOGLQJ��SUHFDXWLRQV�VKDOO�EH�WDNHQ�WR
SUHYHQW�DLU�IORZLQJ�EDFN�LQWR�WKH�FDELQHW��7KH�PDQXIDFWXUHU�VKDOO�SURYLGH�WHFKQLFDO�GHWDLOV�RQ
WKH�GXFWZRUN��QHFHVVDU\�WR�HQVXUH�WKH�SHUIRUPDQFH�RI�WKH�FDELQHW��WRJHWKHU�ZLWK�WKH
FKDUDFWHULVWLFV�RI�WKH�H[KDXVW�V\VWHP�

127(��9LVLEOH�LQGLFDWRUV�PD\�EH�XVHG��VHH�DQQH[�.��
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��� )LOWHU�DVVHPEOLHV�IRU�VXSSO\�DQG�H[KDXVW�DLU

)LOWHUV�VKDOO�EH�+(3$�ILOWHUV��FRQIRUPLQJ�WR�WKH�UHTXLUHPHQWV�RI�(1������������DQG�RI�FODVV
+���RU�KLJKHU�RI�(1���������)LOWHUV�VKDOO�EH�PRXQWHG�LQ�D�IDLO�VDIH�PDQQHU�

127(����$LUZD\V�FRQWDLQLQJ�FRQWDPLQDWHG�DLU�FKDPEHUV��ZKLFK�DUH�XQGHU�SRVLWLYH
SUHVVXUH��VKRXOG�EH�VXUURXQGHG�E\�LQWHUQDO�DLUZD\V�DW�QHJDWLYH�SUHVVXUH�

)LOWHUV�VKDOO�EH�PRXQWHG�LQ�VXFK�D�ZD\�WKDW�QR�DLU�FDQ�E\SDVV�WKH�ILOWHU�PHGLXP�

127(����$LU�GXFWV�FRQWDLQLQJ�FRQWDPLQDWHG�DLU�VKRXOG�EH�DV�VKRUW�DV�SRVVLEOH�DQG�WKH
PDLQ�H[KDXVW�ILOWHU�VKRXOG�EH�VLWHG�DV�QHDU�WR�WKH�ZRUNLQJ�VSDFH�DV�SUDFWLFDEOH�WR
IDFLOLWDWH�HIIHFWLYH�GLVLQIHFWLRQ��$�VXLWDEOH�SUH�ILOWHU�FDQ�EH�SURYLGHG�WR�H[WHQG�WKH�OLIH�RI
WKH�PDLQ�ILOWHU��DQG�VKRXOG�EH�UHDGLO\�DFFHVVLEOH�

6DPSOLQJ�SRUWV��VXLWDEOH�IRU�VFDQQLQJ��VKDOO�EH�ILWWHG�IRU�ILOWHU�WHVWLQJ�LQ�VXFK�D�SRVLWLRQ�WKDW
WKH�ZKROH�ILOWHU��VHDOV��JDVNHWV�DQG�FRQVWUXFWLRQ�MRLQWV�DUH�WHVWHG�HIIHFWLYHO\�

,I�PRUH�WKDQ�RQH�ILOWHU�LV�ILWWHG�WKH�SRUWV�VKDOO�SHUPLW�HDFK�ILOWHU�WR�EH�WHVWHG�LQGHSHQGHQWO\�
7KH�SRUWV�VKDOO�EH�VHDODEOH�

,I�FDELQHWV�DUH�ILWWHG�ZLWK�GRXEOH�LQ�OLQH�ILOWHUV�SURYLVLRQ�VKDOO�EH�PDGH�WR�WHVW�HDFK�ILOWHU�DQG
UHOHYDQW�VHDO�LQGHSHQGHQWO\�

7KH�LQVWDOODWLRQ�VKDOO�EH�WHVWHG�XVLQJ�D�UHFRJQL]HG�DQG�ZHOO�GRFXPHQWHG�SURFHGXUH�IRU
LQVWDOOHG�+(3$�ILOWHU�OHDN�WHVWLQJ�E\�VFDQQLQJ�WKH�FOHDQ�VLGH�RI�WKH�+(3$�ILOWHUV��VHDOV�
JDVNHWV��DQG�FRQVWUXFWLRQ�MRLQWV��$�VXLWDEOH�PHWKRG�LV�JLYHQ�LQ�DQQH[�'�

��� 9ROXPHWULF�DLUIORZ�UDWH�DQG�YHQWLODWLRQ�UDWLR��FODVV�,,,�

7KH�DLUIORZ�YHORFLW\�WKURXJK�HDFK�RSHQ�JORYH�SRUW��ZLWK�RQO\�RQH�JORYH�UHPRYHG�VKDOO�EH�D
PLQLPXP�RI�����P�V��$�VXLWDEOH�PHWKRG�LV�JLYHQ�LQ�DQQH[�*�

7KH�YROXPHWULF�DLUIORZ�UDWH�WKURXJK�WKH�LQOHW�ILOWHU�VKDOO�EH�PHDVXUHG�DQG�VKDOO�EH�D�PLQLPXP
RI������P��V�IRU�HDFK�FXELF�PHWUH�RI�FDELQHW�YROXPH�ZKHQ�WKH�JORYHV�DUH�DWWDFKHG�DQG�WKH
FDELQHW�LV�DW�D�QHJDWLYH�SUHVVXUH�RI�DW�OHDVW�����3D��$�VXLWDEOH�PHWKRG�IRU�PHDVXUHPHQW�RI
PDVV�DLUIORZ�LV�JLYHQ�LQ�DQQH[�*�

��� &DELQHW�SUHVVXUH�PRQLWRULQJ��FODVV�,,,�

$�PDQRPHWHU�FDSDEOH�RI�PHDVXULQJ�IURP������3D�WR������3D�VKDOO�EH�PRXQWHG�RQ�WKH
FDELQHW�WR�JLYH�D�YLVXDO�LQGLFDWLRQ�RI�WKH�SUHVVXUH�LQ�WKH�LQWHULRU�

� 0DUNLQJ�DQG�SDFNDJLQJ

(DFK�06&�VKDOO�EH�PDUNHG�LQ�VXFK�D�ZD\�WKDW�LWV�SHUIRUPDQFH�ZLWK�UHJDUG�WR�WKH
UHTXLUHPHQWV�JLYHQ�LQ�WKLV�(XURSHDQ�6WDQGDUG�FDQ�EH�YHULILHG��,I�LW�LV�QRW�SUDFWLFDO�WR�PDUN�DQ
06&�RU�D�FRPSRQHQW�RI�LW��H�J��GXH�WR�LWV�VL]H�RU�QDWXUH��WKH�SDFNDJLQJ�VKDOO�EH�PDUNHG�
06&V�VKDOO�EH�SHUPDQHQWO\�DQG�OHJLEO\�PDUNHG�ZLWK�WKH�IROORZLQJ�LQIRUPDWLRQ�
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