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National foreword

This British Standard is the UK implementation of EN 483:1999+A4:2007, 
incorporating corrigendum June 2006. It supersedes 
BS EN 483:1999+A2:2001, which is withdrawn, and it partially supersedes 
BS 5258-1:1986 and BS 6332-1:1988, which have been declared obsolescent.
NOTE   An amendment A1 was never issued but the text of the draft amendment prA1 was 
incorporated into EN 483:1999. The development of an amendment A3 was abandoned.

The start and finish of text introduced or altered by amendment is indicated in 
the text by tags. Tags indicating changes to CEN text carry the number of the 
CEN amendment. For example, text altered by CEN amendment A2 is 
indicated by #$.
Conflicting national standards will be withdrawn once the series of domestic 
boiler standards being prepared by CEN/TC 109 have been adopted by BSI.
The UK participation in its preparation was entrusted to Technical Committee 
GSE/29, Domestic gas-fired central heating boilers.
A list of organizations represented on this committee can be obtained on 
request to its secretary.
This publication does not purport to include all the necessary provisions of a 
contract. Users are reponsible for its correct application.
Compliance with a British Standard cannot confer immunity from 
legal obligations.

Amendments/corrigenda issued since publication

Amd. No. Date Comments

13369 13 February 2002 See national foreword

16504 
Corrigendum No. 1

31 August 2006 Changes to Tables 18 and 19

30 April 2008 Implementation of CEN amendment 
A4:2007 and change of BS EN 
publication date from 2000 to 1999
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)RUHZRUG

7KLV (XURSHDQ 6WDQGDUG KDV EHHQ SUHSDUHG E\ 7HFKQLFDO &RPPLWWHH &(1�7& ���� &HQWUDO KHDWLQJ ERLOHUV XVLQJ
JDVHRXV IXHOV� WKH 6HFUHWDULDW RI ZKLFK LV KHOG E\ 11,�

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��

)RU UHODWLRQVKLS ZLWK (8 'LUHFWLYH�V�� VHH LQIRUPDWLYH DQQH[ =$� ZKLFK LV DQ LQWHJUDO SDUW RI WKLV VWDQGDUG�

$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�

,W ZDV HVWDEOLVKHG WR GHDO ZLWK DVSHFWV UHODWHG WR�
� VDIHW\�

� UDWLRQDO XVH RI HQHUJ\�

� ILWQHVV IRU SXUSRVH�

2WKHU W\SHV RI ERLOHUV VXFK DV ERLOHUV RI KLJKHU QRPLQDO KHDW LQSXW� H[FOXGHG IURP WKLV GUDIW (XURSHDQ VWDQGDUG� DUH
GHDOW ZLWK LQ VHSDUDWH VWDQGDUGV�

,Q DGGLWLRQ� DPHQGPHQWV WR WKLV VWDQGDUG DUH EHLQJ SUHSDUHG DQG ZLOO PRGLI\ (1 ��� WR LQFOXGH UHTXLUHPHQWV DQG
WHVW PHWKRGV VXSSRUWLQJ WKH %RLOHU (IILFLHQF\ 'LUHFWLYH DQG WR H[WHQG WKH VFRSH WR RSHUDWLRQDO FRQGLWLRQV LQ ZKLFK
FRQGHQVDWLRQ FDQ RFFXU�

4XHVWLRQV UHODWHG WR TXDOLW\ DVVXUDQFH V\VWHPV� WHVWV GXULQJ SURGXFWLRQ� DQG FHUWLILFDWHV RI FRQIRUPLW\ RI DX[LOLDU\
GHYLFHV DUH QRW GHDOW ZLWK LQ WKLV (XURSHDQ 6WDQGDUG�

7R IXOILO WKH *DV $SSOLDQFH 'LUHFWLYH WKLV VWDQGDUG FRQWDLQV QRUPDWLYH SDUDJUDSKV VSHFLI\LQJ UHTXLUHPHQWV IRU
FRPEXVWLRQ SURGXFWV HYDFXDWLRQ GXFWV ZKLFK DUH SDUW RI DQ DSSOLDQFH� &RQVWUXFWLRQDO UHTXLUHPHQWV PD\ DULVH IURP
WKH &RQVWUXFWLRQ 3URGXFWV 'LUHFWLYH�

)RUHZRUG WR DPHQGPHQW $�

7KLV DPHQGPHQW (1 ���������$������ WR WKH (1 �������� KDV EHHQ SUHSDUHG E\ 7HFKQLFDO &RPPLWWHH
&(1�7& ���� *DV�ILUHG FHQWUDO KHDWLQJ ERLOHUV� WKH 6HFUHWDULDW RI ZKLFK LV KHOG E\ 1(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\ -DQXDU\ ����� DQG FRQIOLFWLQJ QDWLRQDO VWDQGDUGV VKDOO EH ZLWKGUDZQ DW WKH ODWHVW E\
-DQXDU\ �����
7KLV DPHQGPHQW WR WKH (XURSHDQ 6WDQGDUG (1 �������� 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��
)RU UHODWLRQVKLS ZLWK (8 'LUHFWLYH�V�� VHH LQIRUPDWLYH $QQH[ =$� ZKLFK LV DQ LQWHJUDO SDUW RI WKLV VWDQGDUG�
7KLV DPHQGPHQW KDV EHHQ SUHSDUHG WR LQFRUSRUDWH WKH (8 'LUHFWLYH ������((& RQ HIILFLHQF\ UHTXLUHPHQWV LQ
(1 ���������
$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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Foreword to amendment A4 

This document (EN 483:1999/A4:2007) has been prepared by the Technical Committee CEN/TC 109 “Central 
heating boilers using gaseous fuels”, the secretariat of which is held by NEN. 

This document has been prepared under a mandate given to CEN by the European Commission and the European 
Free Trade Association and supports essential requirements of EU Directive(s). 

As shown in informative Annex S of this amendment the following essential requirements mentioned in mandate 
M105 are already covered by the essential requirements of the GAD. 

— Fire resistance – integrity (I); 

— Gas tightness/leakage; 

— Flow resistance; 

— Dimensioning; 

— Flexural tensile strength; 

— Compressive strength; 

— Durability of tightness/leakage against chemicals/corrosion; 

— Durability of flexural tensile strength against chemicals; 

— Durability of compressive strength against chemicals 

— Fire Reaction. 

To fulfil the Gas Appliance Directive this standard contains normative paragraphs specifying requirements for 
combustion air supply and combustion products evacuation ducts, which are part of an appliance. 

This Amendment has been prepared to amplify the requirements and test methods for air supply and combustion 
products evacuation duct designed by the boiler manufacturer and marketed as an integral part of the boiler to 
support the EU Directive 89/106/EEC on construction products. 

Additionally, this Amendment specifies requirements, test procedures and reporting of information related to 
boilers that are to be connected to air supply and combustion products evacuation ducts that are not supplied as an 
integral part of the boiler. 

If declared by the appliance manufacturer, air supply and combustion products evacuation ducts complying with 
the relevant harmonised standards of CEN/TC166 for chimneys, can also be used. It is essential that the 
combination of appliance and its ducts still fulfil all relevant requirements of this standard. 

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following 
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Cyprus, Czech Republic, 
Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, 
Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, 
Switzerland and United Kingdom. 
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�� 6FRSH
7KLV VWDQGDUG VSHFLILHV WKH UHTXLUHPHQWV DQG WHVW PHWKRGV FRQFHUQLQJ� LQ SDUWLFXODU� WKH FRQVWUXFWLRQ� VDIHW\� ILWQHVV
IRU SXUSRVH� DQG UDWLRQDO XVH RI HQHUJ\� DV ZHOO DV WKH FODVVLILFDWLRQ DQG PDUNLQJ RI JDV�ILUHG FHQWUDO KHDWLQJ ERLOHUV
WKDW DUH ILWWHG ZLWK DWPRVSKHULF EXUQHUV� IDQ DVVLVWHG DWPRVSKHULF EXUQHUV RU SUHPL[HG EXUQHUV� DQG WKDW DUH
KHUHDIWHU UHIHUUHG WR DV ³ERLOHUV´�

7KLV (XURSHDQ 6WDQGDUG DSSOLHV WR W\SH & ERLOHUV DV OLVWHG LQ ����
� W\SHV &�� &� DQG &� ERLOHUV LQFOXGLQJ WKHLU FRPEXVWLRQ DLU VXSSO\ DQG FRPEXVWLRQ SURGXFWV HYDFXDWLRQ GXFWV DQG

WKHLU WHUPLQDOV�

� W\SHV &� DQG &� ERLOHUV LQFOXGLQJ WKHLU FRQQHFWLRQ GXFWV EXW ZLWKRXW WKH VKDUHG GXFW V\VWHP� WKLV VKDUHG GXFW
V\VWHP LV SDUW RI WKH EXLOGLQJ�

� W\SH &� ERLOHUV ZLWKRXW DQ\ GXFWV� WKHVH GXFWV DUH VHSDUDWHO\ DSSURYHG DQG PDUNHWHG�

� W\SH &� ERLOHUV XQWLO WKH GUDXJKW GLYHUWHU�DLU�LQOHW EXW ZLWKRXW WKH VHFRQGDU\ IOXH�

� W\SH &� ERLOHUV ZLWK WKHLU FRQQHFWLQJ GXFWV EXW ZLWKRXW WKH FKLPQH\� ZKLFK LV SDUW RI WKH EXLOGLQJ�

DQG WKRVH
� WKDW DUH ILWWHG ZLWK DWPRVSKHULF EXUQHUV� DWPRVSKHULF EXUQHUV DVVLVWHG E\ D IDQ IRU WKH VXSSO\ RI FRPEXVWLRQ DLU

RU HYDFXDWLRQ RI FRPEXVWLRQ SURGXFWV� RU IXOO\ SUHPL[HG EXUQHUV�

� WKDW XVH RQH RU PRUH FRPEXVWLEOH JDVHV FRUUHVSRQGLQJ WR WKH WKUHH JDV IDPLOLHV DQG WR WKH SUHVVXUHV VWDWHG LQ
��������

� WKDW KDYH D QRPLQDO KHDW LQSXW �RQ QHW FDORULILF YDOXH� QRW H[FHHGLQJ �� N:�

� ZKHUH WKH WHPSHUDWXUH RI WKH ZDWHU GRHV QRW H[FHHG �� �& GXULQJ QRUPDO RSHUDWLRQ�

� ZKHUH WKH PD[LPXP ZDWHU�VLGH RSHUDWLQJ SUHVVXUH GRHV QRW H[FHHG � EDU�

7KLV (XURSHDQ 6WDQGDUG GRHV QRW FRQWDLQ DOO WKH UHTXLUHPHQWV QHFHVVDU\ IRU�
� W\SH &���&��� &��� &�� DQG &�� ERLOHUV�

� ERLOHUV LQWHQGHG WR EH LQVWDOOHG LQ WKH RSHQ�

� ERLOHUV RI WKH FRQGHQVLQJ W\SH�

� ERLOHUV RI WKH FRPELQDWLRQ W\SH �FHQWUDO KHDWLQJ DQG SURGXFWLRQ RI GRPHVWLF KRW ZDWHU��

7KLV (XURSHDQ 6WDQGDUG RQO\ FRYHUV W\SH WHVWLQJ�

�� 1RUPDWLYH UHIHUHQFHV
7KLV (XURSHDQ 6WDQGDUG LQFOXGHV WKH SURYLVLRQV RI RWKHU SXEOLFDWLRQV E\ XQGDWHG UHIHUHQFH� 7KHVH QRUPDWLYH
UHIHUHQFHV DUH TXRWHG LQ DSSURSULDWH SODFHV LQ WKH WH[W DQG WKH SXEOLFDWLRQV DUH OLVWHG EHORZ� )RU WKH GDWHG
UHIHUHQFHV� ODWHU DPHQGPHQWV RU UHYLVLRQV RI DQ\ RI WKHVH SXEOLFDWLRQV DSSO\ WR WKLV (XURSHDQ 6WDQGDUG RQO\ ZKHUH
WKH\ KDYH EHHQ LQFRUSRUDWHG LQ LW E\ DPHQGPHQW RU UHYLVLRQ� )RU WKH XQGDWHG UHIHUHQFHV� WKH ODWHVW HGLWLRQ RI WKH
SXEOLFDWLRQ WR ZKLFK UHIHUHQFH LV PDGH DSSOLHV�

'Footnote deleted( 
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(1 �� 3UHVVXUH JRYHUQRUV IRU JDV DSSOLDQFHV IRU LQOHW SUHVVXUHV XS WR ��� PEDU

(1 ��� )ODPH VXSHUYLVLRQ GHYLFHV IRU JDV EXUQLQJ DSSOLDQFHV WKHUPR�HOHFWULF IODPH
VXSHUYLVLRQ GHYLFHV

(1 ��� 0XOWLIXQFWLRQDO FRQWUROV IRU JDV EXUQLQJ DSSOLDQFHV

(1 ��� $XWRPDWLF VKXW�RII YDOYHV IRU JDV EXUQHUV DQG JDV DSSOLDQFHV

(1 ��� $XWRPDWLF JDV EXUQHU FRQWURO V\VWHPV IRU JDV EXUQHUV DQG JDV�EXUQLQJ
DSSOLDQFHV ZLWK RU ZLWKRXW IDQV

(1 ��� 7HVW JDVHV � 7HVW SUHVVXUHV � $SSOLDQFH FDWHJRULHV

(1 ��� 5XEEHU PDWHULDOV IRU VHDOV DQG GLDSKUDJPV IRU JDV DSSOLDQFHV DQG JDV
HTXLSPHQW

(1 ���� &RSSHU DQG FRSSHU DOOR\V � 6HDPOHVV� URXQG FRSSHU WXEHV IRU ZDWHU DQG JDV LQ
VDQLWDU\ DQG KHDWLQJ DSSOLFDWLRQV

(1 ���� &KLPQH\V � *HQHUDO UHTXLUHPHQWV

(1 ���� )RXQGLQJ � *UH\ FDVW LURQ

(1 ����� +RW UROOHG VWHHO SODWH � PP WKLFN RU DERYH � 7ROHUDQFHV RQ GLPHQVLRQV� VKDSH
DQG PDVV

EN 1856-1:2003  Chimneys - Requirements for metal chimneys - Part 1: System chimney products  

EN 1856-2 Chimneys - Requirements for metal chimneys - Part 2: Metal liners and connecting flue 
pipes  

EN 1859:2000 Chimneys - Metal chimneys - Test methods  
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EN 513 Unplasticized polyvinylchloride (PVC-U) profiles for the fabrication of windows and 
doors - Determination of the resistance to artificial weathering 

EN 13216-1:2004 Chimneys - Test methods for system chimneys - Part 1: General test methods 

EN 13501-1 Fire classification of construction products and building elements - Part 1: 
Classification using data from reaction to fire tests 

EN 14241-1:2005 Chimneys - Elastomeric seals and elastomeric sealants - Material requirements and test 
methods - Part 1: Seals in flue liners 

EN 14471:2005 Chimneys - System chimneys with plastic flue liners - Requirements and test methods 

(1 ����� &RGHV IRU WKH UHSUHVHQWDWLRQ RI QDPHV RI FRXQWULHV �,62 ����������

(1 ����� :HOGLQJ� EUD]LQJ� EUD]H�ZHOGLQJ DQG VROGHULQJ RI PHWDOV � /LVW RI SURFHVVHV�
IRU V\PEROLF UHSUHVHQWDWLRQ RQ GUDZLQJV �,62 ����������

(1 ����� (OHFWULFDO HTXLSPHQW RI QRQ�HOHFWULF DSSOLDQFHV IRU KRXVHKROG DQG VLPLODU
SXUSRVHV � 6DIHW\ UHTXLUHPHQWV

(1 ������ ������ 6DIHW\ RI KRXVHKROG DQG VLPLODU HOHFWULFDO DSSOLDQFHV � 3DUW �� *HQHUDO
UHTXLUHPHQWV �,(& ����������� PRGLILHG�

(1 ����� 'HJUHHV RI SURWHFWLRQ SURYLGHG E\ HQFORVXUHV �,3 FRGH� �,(& ���������

'

'

'

(

(

(
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,62 ��� ,62 JHQHUDO SXUSRVH PHWULF VFUHZ WKUHDGV � 6HOHFWHG VL]HV IRU VFUHZV� EROWV
QXWV

,62 ��� =LQF DOOR\ LQJRWV LQWHQGHG IRU FDVWLQJ

,62 ��� :HOGLQJ� EUD]LQJ DQG VROGHULQJ SURFHVVHV� YRFDEXODU\

,62 ���� :HOGHG EUD]HG DQG VROGHUHG MRLQWV� V\PEROLF UHSUHVHQWDWLRQ RQ GUDZLQJV

,62 ������ 0HWDOOLF IODQJHV� 3DUW �� 6WHHO IODQJHV

,62 ������ 0HWDOOLF IODQJHV� 3DUW �� &DVW LURQ IODQJHV

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

(1 ��������� $XWRPDWLF HOHFWULFDO FRQWUROV IRU KRXVHKROG DQG VLPLODU XVH � 3DUW �� 3DUWLFXODU
UHTXLUHPHQWV IRU WHPSHUDWXUH VHQVLQJ FRQWUROV �,(& ������������� PRGLILHG�

(1 ����� ,VRODWLQJ WUDQVIRUPHUV DQG VDIHW\ LVRODWLQJ WUDQVIRUPHUV � 5HTXLUHPHQWV ,(&
�������� � $������� PRGLILHG�

EN ISO 178 Plastics - Determination of flexural properties (ISO 178:2001) 

EN ISO 179-1 Plastics - Determination of Charpy impact properties - Part 1: Non-instrumented impact 
test (ISO 179-1:2000) 

EN ISO 527-1 Plastics - Determination of tensile properties - Part 1: General principles 
(ISO 527-1:1993 including Corr 1:1994) 

EN ISO 527-2 Plastics - Determination of tensile properties - Part 2: Test conditions for moulding and 
extrusion plastics (ISO 527-2:1993 including Corr 1:1994) 

EN ISO 1183 Plastics - Methods for determining the density of non-cellular plastics 

EN ISO 9969 Thermoplastics pipes - Determination of ring stiffness (ISO 9969:1994) 

'

(

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

ISO 37 Rubber, vulcanized or thermoplastic - Determination of tensile stress-strain 
properties  

 ISO 188 Rubber, vulcanized or thermoplastic - Accelerated ageing and heat resistance tests 

'

(

,62 ����� 3LSH WKUHDGV ZKHUH SUHVVXUH�WLJKW MRLQWV DUH QRW PDGH RQ WKH WKUHDGV � 3DUW ��
'HVLJQDWLRQ� GLPHQVLRQV DQG WROHUDQFHV

 

 

ISO 815 Rubber, vulcanized or thermoplastic - Determination of compression set at ambient, 
elevated or low temperatures 

ISO 1817 Rubber, vulcanized - Determination of the effect of liquids (

'

ISO 2781 Rubber, vulcanized - Determination of density 

ISO 6914 Rubber, vulcanized or thermoplastic - Determination of ageing characteristics by 
measurement of stress relaxation 

'

 
ISO 7619 Rubber, vulcanized or thermoplastic - Determination of indentation hardness( '

(

'

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

��� UHIHUHQFH FRQGLWLRQV
7KHVH FRUUHVSRQG WR �� �& DQG � ������ PEDU� XQOHVV RWKHUZLVH VSHFLILHG� >��� RI (1 ��������@

127(� � PEDU   ��� 3D�

��� &RPEXVWLEOH JDVHV

����� WHVW JDVHV
*DVHV LQWHQGHG IRU WKH YHULILFDWLRQ RI WKH RSHUDWLRQDO FKDUDFWHULVWLFV RI DSSOLDQFHV XVLQJ FRPEXVWLEOH JDVHV�
>��� RI (1 ��������@

,Q HDFK JDV IDPLO\ RU JURXS� WHVW JDVHV DUH GHILQHG�

����� UHIHUHQFH JDV
7HVW JDVHV RQ ZKLFK DSSOLDQFHV RSHUDWH XQGHU QRPLQDO FRQGLWLRQV� ZKHQ WKH\ DUH VXSSOLHG DW WKH FRUUHVSRQGLQJ
QRUPDO SUHVVXUH� >��� RI (1 ��������@

����� OLPLW JDVHV
7HVW JDVHV UHSUHVHQWDWLYH RI WKH H[WUHPH YDULDWLRQV LQ WKH FKDUDFWHULVWLFV RI WKH JDVHV IRU ZKLFK DSSOLDQFHV KDYH
EHHQ GHVLJQHG� >��� RI (1 ��������@

����� FDORULILF YDOXH
7KH TXDQWLW\ RI KHDW SURGXFHG E\ WKH FRPSOHWH FRPEXVWLRQ� DW D FRQVWDQW SUHVVXUH RI � ������ PEDU RI XQLW YROXPH
RU PDVV RI JDV� WKH FRQVWLWXHQWV RI WKH FRPEXVWLEOH PL[WXUH EHLQJ WDNHQ DW UHIHUHQFH FRQGLWLRQV DQG WKH FRPEXVWLRQ
SURGXFWV EHLQJ EURXJKW WR WKH VDPH FRQGLWLRQV�

$ GLVWLQFWLRQ LV PDGH EHWZHHQ�
� JURVV FDORULILF YDOXH LQ ZKLFK WKH ZDWHU SURGXFHG E\ FRPEXVWLRQ LV DVVXPHG WR EH FRQGHQVHG

6\PERO� +V

� QHW FDORULILF YDOXH LQ ZKLFK WKH ZDWHU SURGXFHG E\ FRPEXVWLRQ LV DVVXPHG WR EH LQ WKH YDSRXU VWDWH

6\PERO� +L

8QLW�

� HLWKHU PHJDMRXOH SHU FXELF PHWUH �0-�P�� RI GU\ JDV EURXJKW WR UHIHUHQFH FRQGLWLRQV�

� RU PHJDMRXOH SHU NLORJUDP �0-�NJ� RI GU\ JDV�

>���� RI (1 ���������$������@

����� UHODWLYH GHQVLW\
7KH UDWLR RI WKH PDVVHV RI HTXDO YROXPHV RI GU\ JDV DQG GU\ DLU XQGHU WKH VDPH FRQGLWLRQV RI WHPSHUDWXUH DQG
SUHVVXUH� �� �& DQG � ������ PEDU�

6\PERO� G
>���� RI (1 ��������@

BS EN 483:1999+A4:2007
Page 12

© BSI 2008

Full document details: BS EN 483:1999+A4:2007

http://www.avadocuments.com/doc/bs-en-483-1999-a4-2007
http://www.avadocuments.com/doc/bs-en-483-1999-a4-2007


����� :REEH LQGH[
7KH UDWLR RI WKH FDORULILF YDOXH RI D JDV SHU XQLW YROXPH WR WKH VTXDUH URRW RI LWV UHODWLYH GHQVLW\ XQGHU WKH VDPH
UHIHUHQFH FRQGLWLRQV� 7KH :REEH LQGH[ LV VDLG WR EH JURVV RU QHW DFFRUGLQJ WR ZKHWKHU WKH FDORULILF YDOXH XVHG LV WKH
JURVV RU QHW FDORULILF YDOXH�

6\PERO� JURVV:REEH LQGH[� :V�
QHW:REEH LQGH[� :L

8QLW�
� HLWKHU PHJDMRXOH SHU FXELF PHWHU �0-�P�� RI GU\ JDV DW WKH UHIHUHQFH FRQGLWLRQV�
� RU PHJDMRXOH SHU NLORJUDP �0-�NJ� RI GU\ JDV�
>���� RI (1 ���������$������@

����� *DV SUHVVXUHV

������� *HQHUDO
$OO WKH SUHVVXUHV DUH VWDWLF SUHVVXUHV RI WKH PRYLQJ JDV� UHODWLYH WR WKH DWPRVSKHULF SUHVVXUH� PHDVXUHG DW ULJKW
DQJOHV WR WKH GLUHFWLRQ RI IORZ RI WKH JDV�
6\PERO� S
8QLW�PLOOLEDU �PEDU��

������� WHVW SUHVVXUH
*DV SUHVVXUHV XVHG WR YHULI\ WKH RSHUDWLRQDO FKDUDFWHULVWLFV RI DSSOLDQFHV XVLQJ FRPEXVWLEOH JDVHV� 7KH\ FRQVLVW RI
QRUPDO DQG OLPLW SUHVVXUHV�

8QLW� PLOOLEDU �PEDU��

>��� RI (1 ��������@

������� QRUPDO SUHVVXUH
3UHVVXUH XQGHU ZKLFK WKH DSSOLDQFHV RSHUDWH LQ QRPLQDO FRQGLWLRQV ZKHQ WKH\ DUH VXSSOLHG ZLWK WKH FRUUHVSRQGLQJ
UHIHUHQFH JDV�
6\PERO� SQ
>��� RI (1 ��������@

������� OLPLW SUHVVXUHV
3UHVVXUHV UHSUHVHQWDWLYH RI WKH H[WUHPH YDULDWLRQV LQ WKH DSSOLDQFH VXSSO\ FRQGLWLRQV�

6\PERO� PD[LPXP SUHVVXUH� SPD[
PLQLPXP SUHVVXUH� SPLQ
>��� RI (1 ��������@

������� SUHVVXUH FRXSOH
&RPELQDWLRQ RI WZR GLVWLQFW JDV GLVWULEXWLRQ SUHVVXUHV DSSOLHG E\ UHDVRQ RI WKH VLJQLILFDQW GLIIHUHQFH H[LVWLQJ
EHWZHHQ WKH :REEH LQGLFHV ZLWKLQ D VLQJOH JDV IDPLO\ RU JURXS LQ ZKLFK�

� WKH KLJKHU SUHVVXUH FRUUHVSRQGV RQO\ WR JDVHV RI ORZ:REEH LQGH[�

� WKH ORZHU SUHVVXUH FRUUHVSRQGV WR JDVHV RI KLJK :REEH LQGH[�
>��� RI (1 ��������@
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��� &RQVWLWXHQW SDUWV RI WKH ERLOHU
����� *DV VXSSO\
������� JDV LQOHW FRQQHFWLRQ
7KH SDUW RI WKH ERLOHU LQWHQGHG WR EH FRQQHFWHG WR WKH JDV VXSSO\�

������� JDV FLUFXLW
$Q DVVHPEO\ RI SDUWV RI WKH ERLOHU WKDW FDUU\ RU FRQWDLQ WKH FRPEXVWLEOH JDV EHWZHHQ WKH ERLOHU JDV LQOHW FRQQHFWLRQ
DQG WKH SRLQW DW ZKLFK DLU LV DGPLWWHG�

������� UHVWULFWRU
$ GHYLFH� ZKLFK LV SODFHG LQ WKH JDV FLUFXLW VR DV WR FUHDWH D SUHVVXUH GURS DQG WKXV EULQJ WKH JDV SUHVVXUH DW WKH
EXUQHU WR D SUHGHWHUPLQHG YDOXH IRU D JLYHQ VXSSO\ SUHVVXUH DQG D JLYHQ UDWH�

������� LQMHFWRU
$ FRPSRQHQW WKDW DGPLWV JDV LQWR WKH EXUQHU�

������� JDV UDWH DGMXVWHU
$ FRPSRQHQW DOORZLQJ WKH JDV UDWH RI WKH EXUQHU WR EH EURXJKW WR D SUHGHWHUPLQHG YDOXH DFFRUGLQJ WR WKH VXSSO\
FRQGLWLRQV�

7KH DFWLRQ RI RSHUDWLQJ WKLV GHYLFH LV FDOOHG ³DGMXVWPHQW RI WKH JDV UDWH´�

������� UDQJH�UDWLQJ GHYLFH
$ FRPSRQHQW RQ WKH ERLOHU LQWHQGHG WR EH XVHG E\ WKH LQVWDOOHU WR DGMXVW WKH QRPLQDO KHDW LQSXW RI WKH ERLOHU ZLWKLQ
WKH UDQJH RI PD[LPXP DQG PLQLPXP KHDW LQSXWV VWDWHG E\ WKH PDQXIDFWXUHU� WR VXLW WKH DFWXDO KHDW UHTXLUHPHQWV RI
WKH LQVWDOODWLRQ�

������� SULPDU\ DHUDWLRQ DGMXVWHU
$ GHYLFH HQDEOLQJ WKH SULPDU\ DHUDWLRQ RI D EXUQHU WR EH VHW WR WKH GHVLUHG YDOXH DFFRUGLQJ WR WKH VXSSO\ FRQGLWLRQV�

������� VHDOLQJ DQ DGMXVWHU RU FRQWURO GHYLFH
$UUDQJHPHQWV PDGH WR PDNH HYLGHQW DQ\ DWWHPSW WR FKDQJH LWV DGMXVWPHQW �H�J� EUHDNDJH RI D GHYLFH RU D VHDOLQJ
PDWHULDO��

$ VHDOHG DGMXVWHU RU FRQWURO GHYLFH LV FRQVLGHUHG WR EH QRQ�H[LVWHQW�

������� SXWWLQJ DQ DGMXVWHU RU D FRQWURO GHYLFH RXW RI VHUYLFH
$FWLRQ LQWHQGHG WR SXW DQ DGMXVWHU RU FRQWURO �UDWH� SUHVVXUH� HWF�� RXW RI VHUYLFH�

�������� %XUQHUV
���������� PDLQ EXUQHU
$ EXUQHU WKDW LV LQWHQGHG WR DVVXUH WKH WKHUPDO IXQFWLRQ RI WKH ERLOHU DQG LV JHQHUDOO\ FDOOHG ³WKH EXUQHU´�

���������� SUHPL[HG EXUQHU
$ EXUQHU LQ ZKLFK WKH JDV DQG D TXDQWLW\ RI DLU DW OHDVW HTXDO WR WKDW WKHRUHWLFDOO\ QHFHVVDU\ IRU FRPSOHWH
FRPEXVWLRQ DUH PL[HG EHIRUH WKH IODPH SRUWV�

���������� LJQLWLRQ GHYLFH
������������ *HQHUDO
$Q\ PHDQV �IODPH� HOHFWULFDO LJQLWLRQ GHYLFH RU RWKHU GHYLFH� XVHG WR LJQLWH WKH JDV DGPLWWHG WR WKH LJQLWLRQ EXUQHU
RU WKH PDLQ EXUQHU�

������������ PDQXDO LJQLWLRQ GHYLFH
$ GHYLFH E\ PHDQV RI ZKLFK WKH LJQLWLRQ EXUQHU LV LJQLWHG IROORZLQJ PDQXDO LQWHUYHQWLRQ�
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������������ DXWRPDWLF LJQLWLRQ GHYLFH
$Q DXWRPDWLF GHYLFH ZKLFK LJQLWHV WKH LJQLWLRQ EXUQHU RU WKH PDLQ EXUQHU GLUHFWO\�

���������� LJQLWLRQ EXUQHU
$ EXUQHU LQWHQGHG WR LJQLWH D PDLQ EXUQHU�

7KRVH UHFRJQL]HG DUH UHVSHFWLYHO\�
D� 3HUPDQHQW LJQLWLRQ EXUQHU�

$Q LJQLWLRQ EXUQHU WKDW RSHUDWHV FRQWLQXRXVO\ WKURXJKRXW WKH ZKROH SHULRG WKDW WKH ERLOHU LV LQ XVH�

E� ,QWHUPLWWHQW LJQLWLRQ EXUQHU�
$Q LJQLWLRQ EXUQHU WKDW LV LJQLWHG EHIRUH DQG H[WLQJXLVKHG DW WKH VDPH WLPH DV WKH PDLQ EXUQHU�

F� $OWHUQDWLQJ LJQLWLRQ EXUQHU�
$Q LJQLWLRQ EXUQHU WKDW LV H[WLQJXLVKHG DV VRRQ DV LJQLWLRQ RI WKH PDLQ EXUQHU LV HIIHFWHG� ,W UH�LJQLWHV DW WKH
PDLQ EXUQHU IODPH MXVW EHIRUH WKH ODWWHU JRHV RXW�

G� ,QWHUUXSWHG LJQLWLRQ EXUQHU
$Q LJQLWLRQ EXUQHU WKDW RSHUDWHV RQO\ GXULQJ WKH LJQLWLRQ VHTXHQFH�

����� $LU VXSSO\ DQG FRPEXVWLRQ SURGXFWV HYDFXDWLRQ
������� FRPEXVWLRQ FLUFXLW
&LUFXLW LQFOXGLQJ WKH DLU VXSSO\ GXFW� WKH FRPEXVWLRQ FKDPEHU� WKH KHDW H[FKDQJHU� WKH FRPEXVWLRQ SURGXFWV
HYDFXDWLRQ GXFW DQG HLWKHU WKH ILWWLQJ SLHFH RU WKH FRQQHFWLRQ WR WKH WHUPLQDO� LI DQ\�

������� FRPEXVWLRQ SURGXFWV FLUFXLW
&LUFXLW LQFOXGLQJ WKH FRPEXVWLRQ FKDPEHU� WKH KHDW H[FKDQJHU� WKH FRPEXVWLRQ SURGXFWV HYDFXDWLRQ GXFW DQG HLWKHU
WKH ILWWLQJ SLHFH RU WKH FRQQHFWLRQ WR WKH WHUPLQDO� LI DQ\�

������� FRPEXVWLRQ FKDPEHU
$Q HQFORVXUH LQVLGH ZKLFK FRPEXVWLRQ RI WKH DLU�JDV PL[WXUH WDNHV SODFH�

������� SURWHFWHG FRPEXVWLRQ FKDPEHU
$ FRPEXVWLRQ FKDPEHU ZKLFK LV FRQVWUXFWHG VXFK WKDW DQ LJQLWLRQ LQ WKH FRPEXVWLRQ FKDPEHU GRHV QRW LJQLWH DQ
DLU�JDV PL[WXUH RXWVLGH WKH FRPEXVWLRQ FKDPEHU�

������� DLU VXSSO\ DQG FRPEXVWLRQ SURGXFWV HYDFXDWLRQ GXFWV
0HDQV IRU WUDQVSRUWLQJ FRPEXVWLRQ DLU WR WKH EXUQHU DQG FRPEXVWLRQ SURGXFWV WR WKH WHUPLQDO RU ILWWLQJ SLHFH�

,W LV QHFHVVDU\ WR GLVWLQJXLVK EHWZHHQ�
� FRPSOHWHO\ VXUURXQGHG GXFWV�

WKH FRPEXVWLRQ SURGXFWV HYDFXDWLRQ GXFW LV VXUURXQGHG E\ FRPEXVWLRQ DLU WKURXJKRXW LWV OHQJWK�

� VHSDUDWH GXFWV�
WKH FRPEXVWLRQ SURGXFWV HYDFXDWLRQ GXFW DQG WKH FRPEXVWLRQ DLU VXSSO\ GXFW DUH QHLWKHU FRQFHQWULF QRU
FRPSOHWHO\ VXUURXQGHG GXFWV�

������� WHUPLQDO
$ GHYLFH ILWWHG WR WKH RXWVLGH RI WKH EXLOGLQJ� WR ZKLFK DUH FRQQHFWHG�
� WKH DLU VXSSO\ DQG FRPEXVWLRQ SURGXFWV HYDFXDWLRQ GXFWV IRU W\SH &� DQG &� ERLOHUV �RQH RU WZR GHYLFHV��

� WKH DLU VXSSO\ GXFW RQ WKH RQH KDQG DQG WKH FRPEXVWLRQ SURGXFWV HYDFXDWLRQ GXFW RQ WKH RWKHU KDQG IRU W\SH &�
ERLOHUV �WZR GHYLFHV��

� WKH DLU VXSSO\ GXFW IRU W\SH &� ERLOHUV �RQH GHYLFH��

������� WHUPLQDO JXDUG
7KH GHYLFH WKDW SURWHFWV WKH WHUPLQDO IURP PHFKDQLFDO GDPDJH IURP RXWVLGH LQIOXHQFHV�
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������� ILWWLQJ SLHFH
$ GHYLFH ZKLFK DOORZV WKH ILWWLQJ RI�
� WKH DLU VXSSO\ DQG FRPEXVWLRQ SURGXFWV HYDFXDWLRQ GXFWV WR D VLQJOH VKDUHG GXFW IRU W\SH &� ERLOHUV�

� WKH DLU VXSSO\ DQG FRPEXVWLRQ SURGXFWV HYDFXDWLRQ GXFWV WR WZR GXFWV RI D VKDUHG GXFW V\VWHP IRU W\SH &�
ERLOHUV�

� W\SH &� ERLOHUV WR D V\VWHP IRU DLU VXSSO\ DQG FRPEXVWLRQ SURGXFWV HYDFXDWLRQ WKDW LV DSSURYHG DQG PDUNHWHG
LQGHSHQGHQWO\ IURP WKH ERLOHU�

� WKH FRPEXVWLRQ SURGXFWV HYDFXDWLRQ GXFW WR D FKLPQH\ WKDW LV SDUW RI WKH EXLOGLQJ IRU W\SH &� ERLOHUV�

7KH ILWWLQJ SLHFH PD\ EH SDUW RI WKH ERLOHU RU RI WKH DLU VXSSO\ DQG�RU FRPEXVWLRQ SURGXFWV HYDFXDWLRQ V\VWHP�

������� VHFRQGDU\ IOXH
7KH SDUW RI WKH IOXH RI D W\SH &� ERLOHU EHWZHHQ WKH GUDXJKW GLYHUWHU�DLU LQOHW LQ WKH ORIW DQG WKH FRPEXVWLRQ SURGXFWV
RXWOHW DERYH WKH URRI�

�������� URRI VSDFH �VRPHWLPHV FDOOHG ³ORIW´�
$ YHQWLODWHG SDUW RI D EXLOGLQJ EHWZHHQ WKH XSSHUPRVW LQKDELWDEOH VSDFH RI WKH EXLOGLQJ DQG WKH URRI�

����� $GMXVWLQJ� FRQWURO DQG VDIHW\ GHYLFHV
������� SUHVVXUH JRYHUQRU
$ GHYLFH ZKLFK PDLQWDLQV WKH GRZQVWUHDP SUHVVXUH FRQVWDQW WR ZLWKLQ IL[HG OLPLWV LQGHSHQGHQW RI YDULDWLRQV� ZLWKLQ
D JLYHQ UDQJH� RI WKH XSVWUHDP SUHVVXUH DQG WKH JDV UDWH�

������� DGMXVWDEOH SUHVVXUH JRYHUQRU
$ SUHVVXUH JRYHUQRU ILWWHG ZLWK D PHDQV RI DGMXVWLQJ WKH GRZQVWUHDP SUHVVXUH�

7KLV PHDQV LV FRQVLGHUHG DV DQ ³DGMXVWLQJ GHYLFH´�

������� YROXPH JRYHUQRU
$ GHYLFH ZKLFK PDLQWDLQV D UDWH EHWZHHQ IL[HG OLPLWV LQGHSHQGHQW RI XSVWUHDP DQG GRZQVWUHDP SUHVVXUHV� ZLWKLQ D
UDQJH RI JLYHQ YDOXHV�

������� ZDWHU UDWHPRQLWRULQJ GHYLFH
$ GHYLFH WKDW VKXWV RII WKH JDV VXSSO\ WR WKH PDLQ EXUQHU ZKHQ WKH ZDWHU UDWH WKURXJK WKH ERLOHU LV OHVV WKDQ D
SUHGHWHUPLQHG YDOXH DQG DXWRPDWLFDOO\ UHRSHQV WKH JDV VXSSO\ ZKHQ WKH ZDWHU UDWH UHDFKHV DW OHDVW WKLV YDOXH�

������� IODPH VXSHUYLVLRQ GHYLFH
$ GHYLFH WKDW� LQ UHVSRQVH WR D VLJQDO IURP WKH IODPH GHWHFWRU� NHHSV WKH JDV VXSSO\ RSHQ DQG VKXWV LW RII LQ WKH
DEVHQFH RI WKH VXSHUYLVHG IODPH�

������� LJQLWLRQ LQWHUORFN
3DUW ZKLFK SUHYHQWV WKH RSHUDWLRQ RI WKH LJQLWHU DV ORQJ DV WKH PDLQ JDVZD\ LV RSHQ�

������� UHVWDUW LQWHUORFN
0HFKDQLVP ZKLFK SUHYHQWV WKH UH�RSHQLQJ RI WKH JDVZD\ WR WKH PDLQ EXUQHU RU WR WKH PDLQ EXUQHU DQG WKH LJQLWLRQ
EXUQHU XQWLO WKH DUPDWXUH SODWH KDV VHSDUDWHG IURP WKH PDJQHWLF HOHPHQW�

������� FRQWURO WKHUPRVWDW
$ GHYLFH HQDEOLQJ WKH ZDWHU WHPSHUDWXUH WR EH NHSW DXWRPDWLFDOO\ ZLWKLQ D JLYHQ UDQJH DW D SUHGHWHUPLQHG YDOXH�

������� DGMXVWDEOH FRQWURO WKHUPRVWDW
$ FRQWURO WKHUPRVWDW WKDW SHUPLWV WKH XVHU WR REWDLQ VHWWLQJ WHPSHUDWXUHV EHWZHHQ D PLQLPXP DQG D PD[LPXP
YDOXH�

'3.3.2.11  ducts support 
accessory used to fix, or transfer the load of, air supply and combustion product evacuation ducts to structural  

 elements (building, etc.) (  

BS EN 483:1999+A4:2007
Page 16

© BSI 2008

Full document details: BS EN 483:1999+A4:2007

http://www.avadocuments.com/doc/bs-en-483-1999-a4-2007
http://www.avadocuments.com/doc/bs-en-483-1999-a4-2007


�������� OLPLW WKHUPRVWDW
$ GHYLFH WKDW VKXWV RII WKH JDV VXSSO\ ZKHQ D OLPLW YDOXH RI WKH WHPSHUDWXUH LV UHDFKHG� DQG DXWRPDWLFDOO\ UHRSHQV
WKH JDV VXSSO\ ZKHQ WKH WHPSHUDWXUH UHWXUQV EHORZ WKH IL[HG OLPLW�

�������� VDIHW\ WHPSHUDWXUH OLPLWHU
$ GHYLFH WKDW FDXVHV VDIHW\ VKXWGRZQ DQG QRQ�YRODWLOH ORFNRXW VR DV WR SUHYHQW WKH ZDWHU WHPSHUDWXUH H[FHHGLQJ D
SUHVHW OLPLW�

�������� RYHUKHDW FXW�RII GHYLFH
$ GHYLFH WKDW FDXVHV VDIHW\ VKXWGRZQ DQG QRQ�YRODWLOH ORFNRXW EHIRUH WKH ERLOHU LV GDPDJHG DQG�RU EHIRUH VDIHW\ LV
SXW LQ TXHVWLRQ�

�������� WHPSHUDWXUH VHQVLQJ HOHPHQW
$ FRPSRQHQW WKDW GHWHFWV WKH WHPSHUDWXUH RI WKH HQYLURQPHQW WR EH VXSHUYLVHG RU FRQWUROOHG�

�������� FRQWURO NQRE
$ FRPSRQHQW LQWHQGHG WR EH PRYHG E\ KDQG LQ RUGHU WR DFW RQ D ERLOHU FRQWURO �WDS� WKHUPRVWDW� HWF���

�������� IODPH GHWHFWRU
$ GHYLFH ZKLFK GHWHFWV DQG VLJQDOV WKH SUHVHQFH RI D IODPH� ,W PD\ FRQVLVW RI D IODPH VHQVRU� DQ DPSOLILHU DQG D
UHOD\ IRU VLJQDO WUDQVPLVVLRQ� 7KHVH SDUWV� ZLWK WKH SRVVLEOH H[FHSWLRQ RI WKH DFWXDO IODPH VHQVRU� PD\ EH DVVHPEOHG
LQ D VLQJOH KRXVLQJ IRU XVH LQ FRQMXQFWLRQ ZLWK D SURJUDPPLQJ XQLW�

�������� IODPH VLJQDO
7KH VLJQDO JLYHQ E\ WKH IODPH GHWHFWRU� QRUPDOO\ ZKHQ LWV VHQVRU UHDFWV WR D IODPH�

�������� IODPH VLPXODWLRQ
7KH FRQGLWLRQ ZKLFK RFFXUV ZKHQ D IODPH VLJQDO LV JLYHQ E\ WKH IODPH GHWHFWRU DOWKRXJK LQ UHDOLW\ WKHUH LV QR IODPH�

�������� SURJUDPPLQJ XQLW
$ GHYLFH WKDW UHDFWV WR LPSXOVHV IURP FRQWURO DQG VDIHW\ V\VWHPV� JLYHV FRQWURO FRPPDQGV� FRQWUROV WKH VWDUW�XS
SURJUDP� VXSHUYLVHV WKH EXUQHU RSHUDWLRQ DQG FDXVHV FRQWUROOHG VKXWGRZQ� VDIHW\ VKXWGRZQ RU ORFNRXW� LI QHFHVVDU\�
7KH SURJUDPPLQJ XQLW IROORZV D SUHGHWHUPLQHG VHTXHQFH RI DFWLRQV DQG RSHUDWHV LQ FRQMXQFWLRQ ZLWK WKH IODPH
GHWHFWRU�

�������� DXWRPDWLF EXUQHU FRQWURO V\VWHP
$ V\VWHP WKDW FRPSULVHV D SURJUDPPLQJ XQLW DQG DOO WKH HOHPHQWV RI D IODPH GHWHFWRU� $OO WKH IXQFWLRQV RI DQ
DXWRPDWLF EXUQHU FRQWURO V\VWHP PD\ EH DVVHPEOHG LQ RQH RU PRUH KRXVLQJV�

�������� VWDUW
7KH VWDUW VLJQDO FDXVHV WKH ERLOHU WR OHDYH LWV VWDUW SRVLWLRQ DQG WKH SUHGHWHUPLQHG SURJUDPPH RI WKH SURJUDPPLQJ
XQLW FRPPHQFHV�

�������� SURJUDPPH
7KH VHTXHQFH RI FRQWURO RSHUDWLRQV GHWHUPLQHG E\ WKH XQLW LQYROYLQJ VZLWFKLQJ RQ� VXSHUYLVLQJ DQG VZLWFKLQJ RII
WKH EXUQHU�

�������� DXWRPDWLF YDOYH��

$ GHYLFH WKDW DXWRPDWLFDOO\ RSHQV� FORVHV RU YDULHV D UDWH RQ D VLJQDO IURP WKH FRQWURO FLUFXLW DQG�RU WKH VDIHW\
FLUFXLW�

�� $XWRPDWLF YDOYHV DUH FODVVLILHG LQ DFFRUGDQFH ZLWK (1 ��� LQWR FODVVHV $� %� & DQG '� $XWRPDWLF YDOYHV WKDW FRPSO\ ZLWK WKH VDIHW\
DQG RSHUDWLRQDO UHTXLUHPHQWV RI WKLV VWDQGDUG DQG ZKLFK DUH LQWHJUDO SDUWV RI WKH ERLOHU DUH GHVLJQDWHG DV FODVV $
� %
� &
 DQG '
�
UHVSHFWLYHO\�
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�������� PXOWLIXQFWLRQDO FRQWURO
$ GHYLFH KDYLQJ DW OHDVW WZR IXQFWLRQV� RQH RI ZKLFK LV D VKXW�RII IXQFWLRQ� LQWHJUDWHG LQ RQH KRXVLQJ� ZKHUHE\ WKH
IXQFWLRQDO HOHPHQWV FDQQRW RSHUDWH LI VHSDUDWHG�

�������� FORVXUHPHPEHU
7KH PRYDEOH SDUW RI WKH YDOYH RU WKH WKHUPRHOHFWULF GHYLFH WKDW RSHQV� YDULHV RU VKXWV RII WKH JDVZD\�

�������� EUHDWKHU KROH
$Q RULILFH WKDW DOORZV DWPRVSKHULF SUHVVXUH WR EH PDLQWDLQHG LQ D FRPSDUWPHQW RI YDULDEOH YROXPH�

�������� GLDSKUDJP
$ IOH[LEOH FRPSRQHQW WKDW RSHUDWHV WKH YDOYH E\ PHDQV RI D IRUFH UHVXOWLQJ IURP D SUHVVXUH GLIIHUHQFH�

�������� H[WHUQDO VRXQGQHVV
7KH VRXQGQHVV� ZLWK UHVSHFW WR WKH DWPRVSKHUH� RI DQ HQFORVXUH FRQWDLQLQJ JDV�

�������� LQWHUQDO VRXQGQHVV
7KH VRXQGQHVV RI D FORVXUH PHPEHU LQ WKH FORVHG SRVLWLRQ DQG LVRODWLQJ DQ HQFORVXUH FRQWDLQLQJ JDV IURP DQRWKHU
HQFORVXUH RU IURP WKH RXWOHW RI WKH YDOYH�

�������� VHDOLQJ IRUFH
7KH IRUFH DFWLQJ RQ WKH YDOYH VHDW ZKHQ WKH FORVXUH PHPEHU LV LQ WKH FORVHG SRVLWLRQ� LQGHSHQGHQW RI WKH IRUFH
SURYLGHG E\ WKH JDV SUHVVXUH�

��� 2SHUDWLRQ RI WKH ERLOHU
����� *DV UDWHV
������� YROXPH IORZUDWH
7KH YROXPH RI JDV FRQVXPHG E\ WKH DSSOLDQFH LQ XQLW WLPH GXULQJ FRQWLQXRXV RSHUDWLRQ�

6\PERO 9 �XQGHU WHVW FRQGLWLRQV�
9U �XQGHU UHIHUHQFH FRQGLWLRQV�

8QLW� FXELF PHWUH SHU KRXU �P��K��

>���� RI (1 ���������$������@

������� PDVV IORZ UDWH
7KH PDVV RI JDV FRQVXPHG E\ WKH DSSOLDQFH LQ XQLW WLPH GXULQJ FRQWLQXRXV RSHUDWLRQ�

6\PERO 0 �XQGHU WHVW FRQGLWLRQV�
0U �XQGHU UHIHUHQFH FRQGLWLRQV�

8QLWV� NLORJUDP SHU KRXU �NJ�K� RU JUDP SHU KRXU �J�K��

>���� RI (1 ���������$������@

������� KHDW LQSXW
7KH TXDQWLW\ RI HQHUJ\ XVHG LQ XQLW WLPH FRUUHVSRQGLQJ WR WKH YROXPHWULF RU PDVV IORZ UDWHV� WKH FDORULILF YDOXH
XVHG EHLQJ HLWKHU WKH QHW RU JURVV FDORULILF YDOXH�

6\PERO 4

8QLW�NLORZDWW �N:��

>���� RI (1 ��������@
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������� QRPLQDO KHDW LQSXW��
7KH YDOXH RI WKH KHDW LQSXW GHFODUHG E\ WKH PDQXIDFWXUHU��

6\PERO� 4Q

8QLW�NLORZDWW �N:��

>���� RI (1 ��������@

������� LJQLWLRQ UDWH
7KH DYHUDJH KHDW LQSXW GXULQJ WKH LJQLWLRQ VDIHW\ WLPH�

6\PERO 4,*1

8QLW�NLORZDWW �N:��

����� 2XWSXWV
������� XVHIXO RXWSXW
7KH TXDQWLW\ RI KHDW WUDQVPLWWHG WR WKH KHDW FDUULHU LQ XQLW WLPH�

6\PERO 3

8QLW�NLORZDWW �N:��

������� QRPLQDO RXWSXW
7KH XVHIXO RXWSXW VWDWHG E\ WKH PDQXIDFWXUHU�

6\PERO 3Q

8QLW�NLORZDWW �N:��

����� XVHIXO HIILFLHQF\
7KH UDWLR RI WKH XVHIXO RXWSXW WR WKH KHDW LQSXW� H[SUHVVHG LQ SHU FHQW�

6\PERO �X

����� *DV FRPEXVWLRQ
������� FRPEXVWLRQ
&RPEXVWLRQ LV VDLG WR EH ³FRPSOHWH´ LI WKHUH DUH QR PRUH WKDQ WUDFHV RI FRPEXVWLEOH FRQVWLWXHQWV �K\GURJHQ�
K\GURFDUERQV� FDUERQ PRQR[LGH� FDUERQ� HWF�� LQ WKH FRPEXVWLRQ SURGXFWV�

&RQYHUVHO\� FRPEXVWLRQ LV VDLG WR EH ³LQFRPSOHWH´ LI DW OHDVW RQH FRPEXVWLEOH FRQVWLWXHQW LV SUHVHQW LQ VLJQLILFDQW
SURSRUWLRQV LQ WKH FRPEXVWLRQ SURGXFWV�

7KH DPRXQW RI FDUERQ PRQR[LGH� &2� LQ WKH GU\� DLU�IUHH FRPEXVWLRQ SURGXFWV LV XVHG DV WKH FULWHULRQ WR GLVWLQJXLVK
EHWZHHQ ³K\JLHQLF´ DQG ³QRQ�K\JLHQLF´ FRPEXVWLRQ�

7KLV VWDQGDUG VSHFLILHV PD[LPXP &2 OLPLWV DFFRUGLQJ WR WKH FLUFXPVWDQFHV RI XVH RU RI WHVW� ,Q HDFK FDVH� WKH
FRPEXVWLRQ LV UHJDUGHG DV K\JLHQLF LI WKH &2 FRQFHQWUDWLRQ LV EHORZ RU HTXDO WR WKH SHUPLWWHG OLPLW� EXW QRQ�
K\JLHQLF LI LW LV DERYH WKH OLPLW�

������� IODPH VWDELOLW\
7KH FKDUDFWHULVWLFV RI IODPHV WKDW UHPDLQ RQ WKH EXUQHU SRUWV RU LQ WKH IODPH KROGLQJ ]RQH�

�� 5DQJH�UDWHG ERLOHUV RSHUDWH DW D QRPLQDO KHDW LQSXW EHWZHHQ WKH PD[LPXP DQG PLQLPXP DGMXVWDEOH KHDW LQSXW� 0RGXODWLQJ ERLOHUV
RSHUDWH EHWZHHQ WKH QRPLQDO DQG PLQLPXP FRQWUROOHG KHDW LQSXWV�
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������� IODPH OLIW
$ SKHQRPHQRQ FKDUDFWHUL]HG E\ WKH WRWDO RU SDUWLDO OLIWLQJ RI WKH EDVH RI WKH IODPH DZD\ IURP WKH EXUQHU SRUW RU WKH
IODPH UHWHQWLRQ ]RQH�

������� OLJKW�EDFN
$ SKHQRPHQRQ FKDUDFWHUL]HG E\ WKH HQWU\ RI D IODPH LQWR WKH ERG\ RI WKH EXUQHU�

������� OLJKW�EDFN DW WKH LQMHFWRU
$ SKHQRPHQRQ FKDUDFWHUL]HG E\ LJQLWLRQ RI WKH JDV DW WKH LQMHFWRU� HLWKHU DV D UHVXOW RI OLJKW�EDFN LQWR WKH EXUQHU RU
E\ WKH SURSDJDWLRQ RI D IODPH RXWVLGH WKH EXUQHU�

������� VRRWLQJ
$ SKHQRPHQRQ DSSHDULQJ GXULQJ LQFRPSOHWH FRPEXVWLRQ DQG FKDUDFWHUL]HG E\ GHSRVLWV RI VRRW RQ WKH VXUIDFHV RU
SDUWV LQ FRQWDFW ZLWK WKH FRPEXVWLRQ SURGXFWV RU ZLWK WKH IODPH�

������� \HOORZ WLSSLQJ
$ SKHQRPHQRQ FKDUDFWHUL]HG E\ WKH \HOORZLQJ RI WKH WLS RI WKH EOXH FRQH RI DQ DHUDWHG IODPH�

����� 7LPHV
������� LJQLWLRQ RSHQLQJ WLPH �7,$�
)RU D WKHUPRHOHFWULF IODPH VXSHUYLVLRQ GHYLFH� WKH WLPH WKDW HODSVHV EHWZHHQ LJQLWLRQ RI WKH VXSHUYLVHG IODPH DQG
WKH PRPHQW ZKHQ WKH FORVXUH HOHPHQW LV KHOG RSHQ E\ WKH IODPH VLJQDO�

������� H[WLQFWLRQ GHOD\ WLPH �7,(�
)RU D WKHUPRHOHFWULF IODPH VXSHUYLVLRQ GHYLFH� WKH WLPH WKDW HODSVHV EHWZHHQ GLVDSSHDUDQFH RI WKH VXSHUYLVHG IODPH
DQG LQWHUUXSWLRQ RI WKH JDV VXSSO\ FRQFHUQHG�

������� LJQLWLRQ VDIHW\ WLPH �76$�
7KH WLPH WKDW HODSVHV EHWZHHQ WKH RUGHU WR RSHQ DQG WKH RUGHU WR FORVH WKH JDV VXSSO\ WR WKH EXUQHU LQ WKH HYHQW RI
LJQLWLRQ QRW WDNLQJ SODFH�

������� PD[LPXP LJQLWLRQ VDIHW\ WLPH �76$� PD[�
7KH LJQLWLRQ VDIHW\ WLPH PHDVXUHG XQGHU WKH OHDVW IDYRXUDEOH FRQGLWLRQV RI DPELHQW WHPSHUDWXUH DQG YDULDWLRQ LQ
VXSSO\ YROWDJH�

������� H[WLQFWLRQ VDIHW\ WLPH �76(�
7KH WLPH WKDW HODSVHV EHWZHHQ H[WLQFWLRQ RI WKH VXSHUYLVHG IODPH DQG WKH RUGHU WR VKXW RII WKH JDV VXSSO\ WR WKH
EXUQHU�

������� FORVLQJ WLPH
7KH WLPH LQWHUYDO EHWZHHQ WKH LQWHUUXSWLRQ RI WKH DX[LOLDU\ HQHUJ\ RU WKH YROWDJH DQG WKH DFKLHYHPHQW RI WKH FORVHG
SRVLWLRQ�

����� VSDUN UHVWRUDWLRQ
7KH DXWRPDWLF SURFHVV E\ ZKLFK� IROORZLQJ IODPH IDLOXUH� WKH LJQLWLRQ GHYLFH LV VZLWFKHG RQ DJDLQ ZLWKRXW WRWDO
LQWHUUXSWLRQ RI WKH JDV VXSSO\�

����� UHF\FOLQJ
7KH DXWRPDWLF SURFHVV E\ ZKLFK� DIWHU ORVV RI IODPH GXULQJ RSHUDWLRQ� WKH JDV VXSSO\ LV LQWHUUXSWHG DQG WKH IXOO VWDUW
SURFHGXUH LV UH�LQLWLDWHG DXWRPDWLFDOO\�

����� FRQWUROOHG VKXWGRZQ
7KH SURFHVV E\ ZKLFK D FRQWURO GHYLFH �RQ WKH ERLOHU RU H[WHUQDO WR LW� FDXVHV WKH JDV VXSSO\ WR WKH EXUQHU WR EH
VWRSSHG LPPHGLDWHO\� WKH ERLOHU UHWXUQV WR LWV VWDUW SRVLWLRQ�
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����� VDIHW\ VKXWGRZQ
7KH SURFHVV ZKLFK LV LQLWLDWHG LPPHGLDWHO\ LQ UHVSRQVH WR WKH VLJQDO IURP D OLPLWLQJ GHYLFH RU VHQVRU DQG ZKLFK
FDXVHV WKH EXUQHU WR VKXW GRZQ� WKH ERLOHU UHWXUQV WR LWV VWDUW SRVLWLRQ�
������ ORFNLQJ RXW
�������� *HQHUDO
&RPSOHWH LQWHUUXSWLRQ RI WKH JDV VXSSO\ ZLWK ORFNRXW�
�������� QRQ�YRODWLOH ORFNRXW
$ VKXWGRZQ FRQGLWLRQ VXFK WKDW D UHVWDUW FDQ RQO\ EH DFFRPSOLVKHG E\ D PDQXDO UHVHW�
�������� YRODWLOH ORFNRXW
$ VKXWGRZQ FRQGLWLRQ VXFK WKDW D UHVWDUW FDQ DOVR EH DFFRPSOLVKHG E\ UHVWRUDWLRQ RI WKH HOHFWULFDO VXSSO\ DIWHU LWV
ORVV�
������ GH�HQHUJL]HG WR WULS SULQFLSOH
7KH SULQFLSOH DFFRUGLQJ WR ZKLFK QHLWKHU DX[LOLDU\ HQHUJ\ QRU H[WHUQDO DFWLRQ LV UHTXLUHG WR DFWLYDWH D VDIHW\ GHYLFH�
������ SXUJH
7KH PHFKDQLFDO LQWURGXFWLRQ RI DLU LQWR WKH FRPEXVWLRQ FLUFXLW LQ RUGHU WR GLVSODFH DQ\ JDV�DLU PL[WXUH ZKLFK FRXOG
UHPDLQ WKHUH� $ GLVWLQFWLRQ LV PDGH EHWZHHQ�
� SUH�SXUJH� WKH SXUJH WKDW WDNHV SODFH EHWZHHQ WKH VWDUW FRPPDQG DQG WKH LJQLWLRQ GHYLFH EHLQJ HQHUJL]HG�
� SRVW�SXUJH� WKH SXUJH WKDW LV FDUULHG RXW DIWHU EXUQHU VKXWGRZQ�
������ $LU SURYLQJ GHYLFH
$ GHYLFH LQWHQGHG WR FDXVH VDIHW\ VKXWGRZQ LQ WKH HYHQW RI DEQRUPDO FRQGLWLRQV RI DLU DGPLVVLRQ RU RI FRPEXVWLRQ
SURGXFWV HYDFXDWLRQ�
������ JDV�DLU UDWLR FRQWURO
$ GHYLFH WKDW DXWRPDWLFDOO\ DGDSWV WKH FRPEXVWLRQ DLU UDWH WR WKH JDV UDWH RU YLFH YHUVD�
������ QRPLQDO YROWDJH
7KH YROWDJH RU UDQJH RI YROWDJHV VWDWHG E\ WKH PDQXIDFWXUHU DW ZKLFK WKH ERLOHU FDQ RSHUDWH QRUPDOO\�
������ OLYLQJ VSDFH GHGLFDWHG ERLOHU��
$ ERLOHU ZLWK DQ HIIHFWLYH UDWHG RXWSXW RI OHVV WKDQ �� N:� GHVLJQHG WR SURYLGH KHDW WR WKH SDUW RI WKH OLYLQJ VSDFH LQ
ZKLFK LW LV LQVWDOOHG E\ PHDQV RI WKH HPLVVLRQ RI KHDW IURP WKH FDVLQJ� KDYLQJ DQ RSHQ H[SDQVLRQ FKDPEHU�
VXSSO\LQJ KRW ZDWHU XVLQJ JUDYLW\ FLUFXODWLRQ�

��� &RXQWU\ RI GHVWLQDWLRQ
����� GLUHFW FRXQWU\ RI GHVWLQDWLRQ
$ FRXQWU\ IRU ZKLFK WKH ERLOHU KDV EHHQ FHUWLILHG DQG ZKLFK LV VSHFLILHG E\ WKH PDQXIDFWXUHU DV WKH LQWHQGHG
FRXQWU\ RI GHVWLQDWLRQ� $W WKH WLPH RI SXWWLQJ WKH ERLOHU RQ WKH PDUNHW DQG�RU RI LQVWDOODWLRQ� WKH ERLOHU VKDOO EH
FDSDEOH RI RSHUDWLQJ� ZLWKRXW DGMXVWPHQW RU PRGLILFDWLRQ� ZLWK RQH RI WKH JDVHV GLVWULEXWHG LQ WKH FRXQWU\
FRQFHUQHG� DW WKH DSSURSULDWH VXSSO\ SUHVVXUH�
0RUH WKDQ RQH FRXQWU\ FDQ EH VSHFLILHG LI WKH ERLOHU� LQ LWV FXUUHQW VWDWH RI DGMXVWPHQW� FDQ EH XVHG LQ HDFK RI WKHVH
FRXQWULHV�

�� 'HILQLWLRQ IURP 'LUHFWLYH ������((&�

3.4.17  overheat combustion products temperature 
maximum temperature of the combustion products in case of overheat, at the exit of the boiler where it is intended 
to be connected to a duct, flue or chimney  

3.4.18  nominal working combustion products temperature 
maximum temperature of the combustion products in case of normal functioning, at the exit of the boiler where it is 
intended to be connected to a duct or chimney. Normal functioning is considered to reflect the situation of running 
the boiler at inlet/outlet temperatures of 70/90 °C, and just at the point that the control thermostat is switching. (See 
also 7.4.1.1) 

3.4.19  condensing operation mode of flue system 
operation mode where, under normal operation conditions, flue gas condensate is available( 
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�� &ODVVLILFDWLRQ RI ERLOHUV
��� *DVHV DQG FDWHJRULHV
*DVHV DUH FODVVLILHG LQWR IDPLOLHV� JURXSV DQG UDQJHV LQ DFFRUGDQFH ZLWK (1 ����

%RLOHUV DUH FODVVLILHG LQWR FDWHJRULHV LQ DFFRUGDQFH ZLWK (1 ����

7KH DSSOLFDEOH FDWHJRULHV IRU HDFK FRXQWU\ DUH JLYHQ LQ DQQH[ $� 2WKHU FDWHJRULHV FDQ EH GHILQHG ZLWK WKH
LQIRUPDWLRQ RI DQQH[ %� LQ DFFRUGDQFH ZLWK (1 ����

��� 0RGH RI DLU VXSSO\ DQG HYDFXDWLRQ RI WKH FRPEXVWLRQ SURGXFWV
����� *HQHUDO
7\SH & ERLOHUV DUH ERLOHUV LQ ZKLFK WKH FRPEXVWLRQ FLUFXLW LV VHDOHG ZLWK UHVSHFW WR WKH LQKDELWDEOH DUHD RI WKH
EXLOGLQJ LQ ZKLFK WKH DSSOLDQFH LV LQVWDOOHG�

7KH DLU VXSSO\ DQG WKH FRPEXVWLRQ SURGXFWV HYDFXDWLRQ GXFWV DQG WKH WHUPLQDO RU WKH ILWWLQJ SLHFH ZKLFK LV XVHG WR
FRQQHFW WKH ERLOHU WR D FKLPQH\ RU GXFW V\VWHP DUH SDUW RI WKH ERLOHU XQOHVV RWKHUZLVH VWDWHG� 7KH\ DGPLW IUHVK DLU
IURP RXWVLGH WKH LQKDELWDEOH SDUW RI WKH EXLOGLQJ WR WKH EXUQHU DV ZHOO DV GLVFKDUJH WKH SURGXFWV RI FRPEXVWLRQ WR
WKH RXWVLGH�

%RLOHUV DUH FODVVLILHG LQWR VHYHUDO W\SHV DFFRUGLQJ WR WKH PRGH RI HYDFXDWLRQ RI WKH FRPEXVWLRQ SURGXFWV DQG VXSSO\
RI WKH FRPEXVWLRQ DLU �VHH H[DPSOHV DWWDFKHG LQ LQIRUPDWLYH DQQH[ &����

7KH W\SHV DUH GHILQHG E\ WZR VXEVFULSWV����
�

7KH ILUVW VXEVFULSW QXPEHU LV EDVHG XSRQ WKH SRVVLEOH LQVWDOODWLRQ RI WKH ERLOHU ZLWK UHVSHFW WR WKH PRGH RI DLU
VXSSO\ DQG HYDFXDWLRQ RI WKH FRPEXVWLRQ SURGXFWV� �VHH ������

� 7KH VHFRQG VXEVFULSW QXPEHU LV EDVHG XSRQ WKH SUHVHQFH DQG SRVLWLRQ RI DQ LQWHJUDO IDQ LQ WKH ERLOHU� �VHH ������

����� 7\SH RI LQVWDOODWLRQ RI WKH ERLOHU
������� 7\SH &�
$ W\SH & ERLOHU ZKLFK LV FRQQHFWHG YLD LWV GXFWV WR D KRUL]RQWDOO\ LQVWDOOHG WHUPLQDO DW WKH ZDOO RU RQ WKH URRI� 7KH
RULILFHV RI WKH GXFWV DUH HLWKHU FRQFHQWULF RU FORVH HQRXJK WR FRPH XQGHU VLPLODU ZLQG FRQGLWLRQV�

������� 7\SH &�
$ W\SH & ERLOHU ZKLFK LV ILWWHG YLD LWV GXFWV SRVVLEO\ E\ PHDQV RI D ILWWLQJ SLHFH WR D VKDUHG GXFW V\VWHP FRQVLVWLQJ
RI D VLQJOH GXFW IRU ERWK VXSSO\ RI WKH FRPEXVWLRQ DLU DQG GLVFKDUJH RI WKH FRPEXVWLRQ SURGXFWV�

������� 7\SH &�
$ W\SH & ERLOHU ZKLFK LV FRQQHFWHG YLD LWV GXFWV WR D YHUWLFDOO\ LQVWDOOHG WHUPLQDO� 7KH RULILFHV RI WKH GXFWV DUH HLWKHU
FRQFHQWULF RU FORVH HQRXJK WR FRPH XQGHU VLPLODU ZLQG FRQGLWLRQV�

������� 7\SH &�
$ W\SH & ERLOHU ZKLFK LV ILWWHG YLD LWV GXFWV SRVVLEO\ E\ PHDQV RI D ILWWLQJ SLHFH WR D VKDUHG GXFW V\VWHP FRQVLVWLQJ
RI D GXFW IRU WKH VXSSO\ RI WKH FRPEXVWLRQ DLU DQG D GXFW IRU WKH GLVFKDUJH RI WKH FRPEXVWLRQ SURGXFWV� 7KH RULILFHV
RI WKLV VKDUHG GXFW V\VWHP DUH HLWKHU FRQFHQWULF RU FORVH HQRXJK WR FRPH XQGHU VLPLODU ZLQG FRQGLWLRQV�

������� 7\SH &�
$ W\SH & ERLOHU ZKLFK LV FRQQHFWHG YLD LWV VHSDUDWH GXFWV WR WZR WHUPLQDOV WKDW PD\ WHUPLQDWH LQ ]RQHV RI GLIIHUHQW
SUHVVXUH�

�� 7KH FODVVLILFDWLRQ XVHG LQ WKLV VWDQGDUG LV EDVHG XSRQ WKH FODVVLILFDWLRQ RI &5 ����� ³(XURSHDQ VFKHPH IRU WKH FODVVLILFDWLRQ RI JDV
DSSOLDQFHV DFFRUGLQJ WR WKH PHWKRG RI HYDFXDWLRQ RI WKH SURGXFWV RI FRPEXVWLRQ �W\SHV�´�

�� %RLOHUV LQ ZKLFK WKH FRPEXVWLRQ FLUFXLW LV XQGHU SRVLWLYH SUHVVXUH DQG VXUURXQGHG E\ WKH FRPEXVWLRQ DLU FLUFXLW PD\ UHTXLUH
LGHQWLILFDWLRQ E\ DQ DGGLWLRQDO VXEVFULSW� LQ DFFRUGDQFH ZLWK QDWLRQDO UHJXODWLRQV� LI WKH\ DUH LQWHQGHG WR EH LQVWDOOHG LQ QRQ�YHQWLODWHG
DUHDV�

����� LQGLUHFW FRXQWU\ RI GHVWLQDWLRQ
$ FRXQWU\ IRU ZKLFK WKH ERLOHU KDV EHHQ FHUWLILHG� EXW IRU ZKLFK� LQ LWV SUHVHQW VWDWH RI DGMXVWPHQW� LW LV QRW VXLWDEOH�
6XEVHTXHQW PRGLILFDWLRQ RU DGMXVWPHQW LV HVVHQWLDO LQ RUGHU WKDW LW FDQ EH XVHG VDIHO\ DQG FRUUHFWO\ LQ WKLV FRXQWU\�
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������� 7\SH &�
$ W\SH & ERLOHU ZKLFK LV LQWHQGHG WR EH FRQQHFWHG WR D VHSDUDWHO\ DSSURYHG DQG PDUNHWHG V\VWHP IRU WKH VXSSO\ RI
FRPEXVWLRQ DLU DQG GLVFKDUJH RI WKH FRPEXVWLRQ SURGXFWV�

������� 7\SH &�
$ W\SH & ERLOHU ZKLFK LV FRQQHFWHG YLD LWV YHUWLFDO GXFWV DQG D GUDXJKW GLYHUWHU� ORFDWHG LQ WKH URRI VSDFH� WR D
VHFRQGDU\ IOXH� 7KH FRPEXVWLRQ DLU LV WDNHQ IURP WKH URRI VSDFH�

������� 7\SH &�
$ W\SH & ERLOHU ZKLFK LV FRQQHFWHG YLD LWV GXFWV SRVVLEO\ E\ PHDQV RI D ILWWLQJ SLHFH WR DQ DLU VXSSO\ WHUPLQDO DQG
ILWWHG WR DQ LQGLYLGXDO RU VKDUHG FKLPQH\�

����� 3UHVHQFH DQG SRVLWLRQ RI D IDQ
� $ W\SH & ERLOHU WKDW GRHV QRW LQFRUSRUDWH D IDQ LV LGHQWLILHG E\ WKH VHFRQG VXEVFULSW QXPEHU ³�´ �H�J� &����
� $ W\SH & ERLOHU WKDW GRHV LQFRUSRUDWH D IDQ GRZQVWUHDP RI WKH FRPEXVWLRQ FKDPEHU� KHDW H[FKDQJHU LV LGHQWLILHG

E\ WKH VHFRQG VXEVFULSW QXPEHU ³�´ �H�J� &����
� $ W\SH & ERLOHU WKDW GRHV LQFRUSRUDWH D IDQ XSVWUHDP RI WKH FRPEXVWLRQ FKDPEHU� KHDW H[FKDQJHU LV LGHQWLILHG E\

WKH VHFRQG VXEVFULSW QXPEHU ³�´ �H�J� &����
��� 0D[LPXP ZDWHU�VLGH RSHUDWLQJ SUHVVXUH
%RLOHUV DUH FODVVLILHG DFFRUGLQJ WR WKHLU PD[LPXP ZDWHU�VLGH RSHUDWLQJ SUHVVXUH �306� DV�
� SUHVVXUH FODVV �� 306   � EDU�
� SUHVVXUH FODVV �� 306  � EDU�
� SUHVVXUH FODVV �� � EDU � 306 � � EDU�
��� ([SDQVLRQ V\VWHP
%RLOHUV DUH FODVVLILHG DFFRUGLQJ WR WKH H[SDQVLRQ V\VWHP XVHG IRU WKH FHQWUDO KHDWLQJ FLUFXLW DV�
D� RSHQ YHQWHG V\VWHP

ERLOHU LQWHQGHG H[FOXVLYHO\ IRU D FHQWUDO KHDWLQJ V\VWHP ZLWK DQ RSHQ H[SDQVLRQ YHVVHO�

E� VHDOHG V\VWHP
ERLOHU LQWHQGHG IRU D FHQWUDO KHDWLQJ V\VWHP ZLWK DQ RSHQ RU VHDOHG H[SDQVLRQ YHVVHO�

�� &RQVWUXFWLRQDO UHTXLUHPHQWV
��� *HQHUDO
([FHSW ZKHUH RWKHUZLVH VWDWHG� WKH FRQVWUXFWLRQDO UHTXLUHPHQWV DUH YHULILHG E\ LQVSHFWLRQ RI WKH ERLOHU DQG LWV
WHFKQLFDO GRFXPHQWV�

��� &RQYHUVLRQ WR GLIIHUHQW JDVHV
7KH IROORZLQJ RSHUDWLRQV DUH DOORZHG LQ RUGHU WR FRQYHUW IURP D JDV RI RQH IDPLO\ RU JURXS WR D JDV RI DQRWKHU
IDPLO\ RU JURXS �VHH �������� ������ ��������� DQG �����
� DGMXVWPHQW RI WKH JDV UDWH RI WKH PDLQ EXUQHU DQG LJQLWLRQ EXUQHU�
� FKDQJH RI LQMHFWRUV RU UHVWULFWRU�
� FKDQJH RI WKH LJQLWLRQ EXUQHU RU LWV FRPSRQHQWV�
� FKDQJH RI WKH JDV UDWH PRGXODWLRQ V\VWHP�
� SXWWLQJ RXW RI VHUYLFH DQG VHDOLQJ D JDV UDWH DGMXVWHU DQG�RU D JRYHUQRU�
7KHVH RSHUDWLRQV VKDOO EH SRVVLEOH ZLWKRXW KDYLQJ WR LQWHUIHUH ZLWK WKH FRQQHFWLRQV RI WKH ERLOHU WR LWV SLSHZRUN
�JDV� ZDWHU� GXFW V\VWHP��

�� 0DWHULDOV DQG WKLFNQHVVHV
���� *HQHUDO

The quality and thickness of the materials used in the construction of the boilers, including connecting 
ducts, ducts and terminals , if any,      and the method of assembling the various parts, shall be such that the 
constructional and performance characteristics are not significantly altered during a reasonable life and under 
normal conditions of installation and use. 

�
�
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,Q SDUWLFXODU� DOO SDUWV RI WKH ERLOHU DQG WKH FRPEXVWLRQ FLUFXLW VKDOO ZLWKVWDQG WKH PHFKDQLFDO� FKHPLFDO DQG WKHUPDO
FRQGLWLRQV WR ZKLFK WKH\ PD\ EH VXEMHFWHG ZKHQ WKH ERLOHU LV XVHG QRUPDOO\�

0DWHULDOV GRZQVWUHDP RI WKH KHDW H[FKDQJHU VKDOO EH FRUURVLRQ�UHVLVWDQW RU EH HIIHFWLYHO\ SURWHFWHG DJDLQVW
FRUURVLRQ�

7KH XVH RI DVEHVWRV�FRQWDLQLQJ PDWHULDOV LV IRUELGGHQ�

+DUG VROGHU FRQWDLQLQJ FDGPLXP LQ LWV IRUPXODWLRQ VKDOO QRW EH XVHG LQ WKH FRQVWUXFWLRQ RI ERLOHUV�

����� 0DWHULDOV DQG WKLFNQHVVHV RI VKHHW PHWDO ZDOOV RU WXEHV XQGHU ZDWHU SUHVVXUH IRU ERLOHUV RI SUHVVXUH
FODVV �
������� *HQHUDO
7KH FKDUDFWHULVWLFV RI WKH PDWHULDOV DQG WKH WKLFNQHVVHV RI ZDOOV XQGHU SUHVVXUH VKDOO FRPSO\ ZLWK WKH UHTXLUHPHQWV
RI �������� ������� DQG �������� ,I RWKHU PDWHULDOV DQG�RU RWKHU WKLFNQHVVHV DUH XVHG� WKH PDQXIDFWXUHU VKDOO SURYLGH
DSSURSULDWH MXVWLILFDWLRQ LQ UHVSHFW RI ILWQHVV IRU SXUSRVH�

������� 0DWHULDOV
0DWHULDOV IRU SDUWV XQGHU SUHVVXUH VKDOO EH DSSURSULDWH IRU WKHLU GXW\ DQG HQYLVDJHG XVH�

7KH IROORZLQJ PDWHULDOV VDWLVI\ WKHVH FULWHULD�
� VWHHOV WKDW KDYH WKH SURSHUWLHV DQG FKHPLFDO FRPSRVLWLRQ GHWDLOHG LQ 7DEOH ��
� FDVW LURQV WKDW KDYH WKH PHFKDQLFDO SURSHUWLHV GHWDLOHG LQ 7DEOH ��
� WKH QRQ�IHUURXV PDWHULDOV GHWDLOHG LQ 7DEOH � DQG 7DEOH ��
������� 7KLFNQHVVHV
7KH PLQLPXP ZDOO WKLFNQHVVHV RI SDUWV XQGHU ZDWHU SUHVVXUH DUH JLYHQ LQ 7DEOH � DQG 7DEOH ��

)RU UROOHG VWHHO WKH WROHUDQFHV DUH JLYHQ LQ (1 ������

7KH WKLFNQHVVHV RI FDVW ZDOOV JLYHQ LQ WKH SURGXFWLRQ GUDZLQJV VKDOO QRW EH OHVV WKDQ WKH QRPLQDO PLQLPXP
WKLFNQHVVHV JLYHQ LQ 7DEOH � IRU SDUWV RI FDVW LURQ RU RI FDVW PDWHULDOV ZKLFK DUH VXEMHFWHG WR SUHVVXUH� 7KH DFWXDO
PLQLPXP WKLFNQHVV RI WKH ERLOHU VHFWLRQV DQG RI SDUWV VXEMHFWHG WR SUHVVXUH VKDOO EH JUHDWHU WKDQ ��� WLPHV WKRVH
JLYHQ LQ WKH GUDZLQJV�

������� :HOGHG VHDPV DQG ZHOGLQJ ILOOHUV
0DWHULDOV VKDOO EH VXLWDEOH IRU ZHOGLQJ� 7KH PDWHULDOV JLYHQ LQ 7DEOH � PD\ EH XVHG DQG GR QRW UHTXLUH DGGLWLRQDO
KHDW WUHDWPHQW IRU ZHOGLQJ�

:HOGHG VHDPV VKDOO VKRZ QR FUDFNV RU ERQGLQJ IDXOWV DQG EXWW ZHOGHG VHDPV VKDOO EH IDXOWOHVVO\ ZHOGHG RYHU WKH
ZKROH FURVV�VHFWLRQ�

6LQJOH�VLGHG ILOOHW ZHOGV DQG KDOI <�ZHOGV ZLWKRXW IXOO SHQHWUDWLRQ LQWR WKH EDVH PHWDO VKDOO QRW EH VXEMHFWHG WR
EHQGLQJ VWUHVVHV� )OXH SLSHV� VHW�WKURXJK VWD\V DQG VLPLODU FRPSRQHQWV QHHG QRW WR EH ZHOGHG IURP ERWK VLGHV�
'RXEOH ILOOHW ZHOGV DUH SHUPLVVLEOH LI VXIILFLHQWO\ FRROHG�

3URMHFWLRQV LQWR WKH IOXHZD\V LQ DUHDV RI KLJK WKHUPDO VWUHVVHV VKDOO EH DYRLGHG�

&RUQHU ZHOGV� HGJH ZHOGV DQG VLPLODU ZHOGV ZKLFK DUH VXEMHFW WR FRQVLGHUDEOH EHQGLQJ VWUHVVHV XQGHU XQIDYRXUDEOH
PDQXIDFWXULQJ RU RSHUDWLQJ FRQGLWLRQV DUH WR EH DYRLGHG�

'Text deleted( 
 

)RU ZHOGHG�LQ ORQJLWXGLQDO VWD\V� VWD\ WXEHV RU VWD\ EROWV� WKH VKHDULQJ FURVV�VHFWLRQ RI WKH ILOOHW ZHOG VKDOO EH DW
OHDVW ���� WLPHV WKH UHTXLUHG FURVV�VHFWLRQ RI WKH EROW RU VWD\ WXEH�

'HWDLOV RI WKH ZHOGV PHQWLRQHG DUH JLYHQ LQ 7DEOH �� :HOGLQJ ILOOHUV VKDOO SHUPLW D MRLQW DSSURSULDWH WR WKH EDVH
PDWHULDO WR EH PDGH�

7KH WHUPV JLYHQ LQ 7DEOH � DUH LQ DFFRUGDQFH ZLWK ,62 ����� WKH UHIHUHQFH QXPEHUV RI ZHOGLQJ SURFHVVHV DUH
UHVSHFWLYHO\ LQ DFFRUGDQFH ZLWK ,62 ��� DQG (1 ������
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7DEOH ��0LQLPXP UHTXLUHPHQWV IRU FDVW LURQ
)ODNH JUDSKLWH FDVW LURQ �SU(1 ������
� 7HQVLOH VWUHQJWK 5P � ��� 1�PP�

� %ULQHOO KDUGQHVV ��� WR ��� +% ���������

6SKHURLGDO JUDSKLWH FDVW LURQ �DQQHDOHG IHUULWLF��
� 7HQVLOH VWUHQJWK 5P � ��� 1�PP�

� 1RWFK LPSDFW VWUHQJWK � �� -�FP�

7DEOH �� 3DUWV LQ DOXPLQLXP DQG DOXPLQLXP DOOR\V
7HQVLOH VWUHQJWK

5P

1�PP�

7HPSHUDWXUH UDQJH

�&

$O ���� � �� XS WR ���

$O0J� 0Q ��� � ��� XS WR ���

7DEOH �� 3DUWV LQ FRSSHU RU FRSSHU DOOR\V
7HQVLOH VWUHQJWK

5P

1�PP�

7HPSHUDWXUH UDQJH

�&

6) � &X � ��� XS WR ���

&X 1L �� )H � ��� XS WR ���

7DEOH ��0LQLPXP WKLFNQHVVHV IRU UROOHG SDUWV
FDUERQ VWHHOV� DOXPLQLXP SURWHFWHG VWHHOV� VWDLQOHVV VWHHOV� FRSSHU

D ��

PP
E ��

PP
F ��

PP
D ��

PP
E ��

PP
F ��

PP

� � ��� � � �
��&ROXPQ D� IRU ZDOOV RI FRPEXVWLRQ FKDPEHUV H[SRVHG WR ZDWHU DQG ILUH� DQG
IRU KRUL]RQWDO ZDOOV RI FRQYHFWLRQ KHDWLQJ VXUIDFHV�
��&ROXPQ E� IRU ZDOOV H[SRVHG RQO\ WR ZDWHU DQG IRU ULJLG VKDSHV� IRU H[DPSOH
FRQYHFWLRQ KHDWLQJ VXUIDFHV RXWVLGH WKH FRPEXVWLRQ FKDPEHU
��&ROXPQ F� WXEHV RI FRQYHFWLRQ KHDW H[FKDQJHUV�
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7DEOH �� 1RPLQDO PLQLPXP WKLFNQHVVHV RI ERLOHU VHFWLRQV

1RPLQDO KHDW LQSXW
4Q
N:

)ODNH JUDSKLWH FDVW LURQ
DOXPLQLXP

PP

6SKHURLGDO JUDSKLWH DQQHDOHG
IHUULWLF FDVW LURQ� FRSSHU

PP

� ��
! ��

���
���

���
���

7DEOH ��:HOG MRLQWV DQG ZHOGLQJ SURFHVVHV

1R :HOG MRLQW W\SH 0DWHULDO
WKLFNQHVV

W
PP

:HOGLQJ
SURFHVV
�

5HPDUNV

��� 6TXDUH EXWW ZHOG � �
���

���
��

���
�����

3HUPLVVLEOH XS WR W  � PP RQ XVH RI
GHHS SHQHWUDWLRQ HOHFWURGHV RU ZHOGLQJ
RQ ERWK VLGHV

��� 6TXDUH EXWW ZHOG

E

� �
XS WR ��

�� 5RRW JDS E   � PP WR � PP ZLWK
VWLIIHQHU� SRZGHU KROGHU QHFHVVDU\

��� 6TXDUH EXWW ZHOG �GRXEOH�

E

! �XS WR
��

���
��

�����

5RRW JDS E   � PP WR � PP

'HHS SHQHWUDWLRQ HOHFWURGHV PXVW EH
XVHG IRU PDQXDO HOHFWUR ZHOGLQJ

��� 6LQJOH�9 EXWW ZHOG WR �� ����� 6HDP SUHSDUDWLRQ
9�VHDP ����
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1R :HOG MRLQW W\SH 0DWHULDO
WKLFNQHVV

W
PP

:HOGLQJ
SURFHVV
�

5HPDUNV

��� 6LQJOH�9 EXWW ZHOG WR �� ���
��

6HDP SUHSDUDWLRQ
9�VHDP ��� WR ���
GHSHQGLQJ RQ WKLFNQHVV RI PDWHULDO�

��� 'RXEOH�9 EXWW ZHOG JUHDWHU
WKDQ ��

���
��

6HDP SUHSDUDWLRQ GRXEOH 9�VHDP ��� WR
��� GHSHQGLQJ RQ PDWHULDO WKLFNQHVV

��� %XWW ZHOG EHWZHHQ SODWHV ZLWK UDLVHG
HGJHV

6

� � ���
���
���

�����

2QO\ SHUPLVVLEOH LQ H[FHSWLRQDO FDVHV
IRU SDUWV ZHOGHG LQ�
0RUHRYHU� WKH ZHOGV KDYH WR EH NHSW
ODUJHO\ IUHH IURP EHQGLQJ VWUHVVHV�
1RW VXLWDEOH IRU GLUHFWO\ ILUHG ZDOO SDUWV
V   ��� � W

��� 2YHUODS ZHOGLQJ

6

� � ���
��

:HOGV RI WKHVH W\SH DUH WR EH NHSW
ODUJHO\ IUHH IURP EHQGLQJ VWUHVVHV�
1RW VXLWDEOH IRU GLUHFWO\ ILUHG ZDOO SDUWV
V  W

��� 2YHUODS ZHOGLQJ �FRQW�

V

� � ���
��

�����

1RW VXLWDEOH IRU GLUHFWO\ ILUHG ZDOO SDUWV
V  W

��� )LOOHW ZHOG

D

� � ���
��

 �����

:HOGV RI WKHVH W\SH DUH WR EH NHSW
ODUJHO\ IUHH IURP EHQGLQJ VWUHVVHV
D  W
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1R :HOG MRLQW W\SH 0DWHULDO
WKLFNQHVV

W
PP

:HOGLQJ
SURFHVV
�

5HPDUNV

��� 'RXEOH ILOOHW ZHOG

D
D

���

! ��

���
��

�����

���
��

�����

D  W

D   ��� W

��� 'RXEOH�EHYHO EXWW ZHOG

D
D

���

!��

���
��

�����

���
��

�����

D  W

D   ��� W

��� 6LQJOH EHYHO EXWW ZHOG

�

���

! ��

���
��

�����

���
��

IRU ����� �  ���

IRU ���� �� �  ��� WR ���

��� 6LQJOH�EHYHO EXWW ZHOG

�

� �� ���

��
�����

IRU ����� �  ���

IRU ���� �� �  ��� WR ���
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1R :HOG MRLQW W\SH 0DWHULDO
WKLFNQHVV

W
PP

:HOGLQJ
SURFHVV
�

5HPDUNV

��� � �� ���

�����

7XEH HQGV VKDOO QRW SURMHFW EH\RQG ILOOHW
ZHOG LI LW LV VXEMHFWHG WR KHDW UDGLDWLRQ

���

D

� � ���

�����

:HOGLQJ LQ RI WXEH XQGHU KLJK WKHUPDO
VWUHVV D � W

1R :HOG MRLQW W\SH 0DWHULDO
WKLFNQHVV

7
PP

:HOGLQJ
SURFHVV
�

5HPDUNV

���

�

���

�����

:HOGLQJ LQ RI WXEH XQGHU KLJK WKHUPDO
VWUHVV
)RU ����� �  ���

)RU ��� � ��� WR ���


� 
5HIHUHQFH QXPEHUV RI ZHOGLQJ SURFHVVHV LQ DFFRUGDQFH ZLWK ,62 ��� RU (1 ������

5HIHUHQFH QXPEHU 3URFHVV
�� 6XEPHUJHG DUF ZHOGLQJ
��� 0HWDO�DUF ZHOGLQJ ZLWK FRYHUHG HOHFWURGH
��� 0HWDO�DUF LQHUW JDV ZHOGLQJ�0,* ZHOGLQJ
��� 0HWDO�DUF�DFWLYH JDV ZHOGLQJ�0$* ZHOGLQJ
��� 7XQJVWHQ LQHUW JDV DUF ZHOGLQJ 7,* ZHOGLQJ

BS EN 483:1999+A4:2007
Page 30

© BSI 2008

Full document details: BS EN 483:1999+A4:2007

http://www.avadocuments.com/doc/bs-en-483-1999-a4-2007
http://www.avadocuments.com/doc/bs-en-483-1999-a4-2007


����� 7KHUPDO LQVXODWLRQ
$Q\ WKHUPDO LQVXODWLRQ VKDOO ZLWKVWDQG D WHPSHUDWXUH RI DW OHDVW ��� �& ZLWKRXW GHIRUPDWLRQ DQG VKDOO UHWDLQ LWV
LQVXODWLQJ SURSHUWLHV XQGHU WKH LQIOXHQFHV RI KHDW DQG DJHLQJ�

7KH LQVXODWLRQ VKDOO ZLWKVWDQG WKH QRUPDOO\ H[SHFWHG WKHUPDO DQG PHFKDQLFDO VWUHVVHV�

7KH LQVXODWLRQ VKDOO EH RI QRQ�FRPEXVWLEOH PDWHULDO� +RZHYHU LQIODPPDEOH PDWHULDOV DUH SHUPLWWHG SURYLGHG WKDW�
� WKH LQVXODWLRQ LV DSSOLHG WR VXUIDFHV LQ FRQWDFW ZLWK ZDWHU�

� RU WKH WHPSHUDWXUH RI WKH VXUIDFH WR ZKLFK LW LV DSSOLHG GRHV QRW H[FHHG �� �& LQ QRUPDO RSHUDWLRQ�

� RU WKH LQVXODWLRQ LV SURWHFWHG E\ D QRQ�FRPEXVWLEOH FDVH KDYLQJ DQ DSSURSULDWH ZDOO WKLFNQHVV�

,I IODPH FDQ FRPH LQWR FRQWDFW ZLWK WKH LQVXODWLRQ RU LI WKH LQVXODWLRQ LV DSSOLHG FORVH WR WKH FRPEXVWLRQ SURGXFWV
RXWOHW� WKH LQVXODWLRQ VKDOO EH QRQ�FRPEXVWLEOH RU SURWHFWHG E\ D QRQ�FRPEXVWLEOH FDVH KDYLQJ DQ DSSURSULDWH ZDOO
WKLFNQHVV�

����� &RQWURO DQG VDIHW\ GHYLFHV
������� +RXVLQJ
7KH SDUWV RI WKH KRXVLQJ WKDW GLUHFWO\ RU LQGLUHFWO\ VHSDUDWH DQ HQFORVXUH FRQWDLQLQJ JDV IURP WKH DWPRVSKHUH VKDOO
EH PDGH RQO\ RI PHWDOOLF PDWHULDOV�

1HYHUWKHOHVV� DQ HQFORVXUH SDUW FRQWDLQLQJ JDV PD\ EH PDGH RI QRQ�PHWDOOLF PDWHULDOV SURYLGHG WKDW LQ WKH HYHQW RI
WKLV QRQ�PHWDOOLF SDUW EHLQJ GHWDFKHG RU EURNHQ� XQGHU DQ\ FLUFXPVWDQFHV� QR PRUH WKDQ �� GP��K RI DLU FDQ HVFDSH
DW WKH KLJKHVW QRUPDO SUHVVXUH� 7KLV UHTXLUHPHQW GRHV QRW DSSO\ WR WRURLGDO VHDOV� JRYHUQRU GLDSKUDJPV� VHDOLQJ
JDVNHWV DQG RWKHU PHDQV RI VHDOLQJ�

=LQF DOOR\V PD\ RQO\ EH XVHG LI WKH\ DUH RI WKH FKHPLFDO FRPSRVLWLRQ =Q$��� DV VSHFLILHG LQ ,62 ���� DQG LI WKH
SDUWV DUH QRW OLDEOH WR EH H[SRVHG WR D WHPSHUDWXUH DERYH �� �&� 2QO\ H[WHUQDO WKUHDGV LQ DFFRUGDQFH ZLWK
,62 ����� DUH DFFHSWHG IRU SULQFLSDO LQOHW DQG RXWOHW FRQQHFWLRQV PDGH RI ]LQF DOOR\�

������� 6SULQJ�V� SURYLGLQJ WKH FORVLQJ IRUFH DQG WKH VHDOLQJ IRUFH
7KH FORVLQJ IRUFH DQG WKH VHDOLQJ IRUFH VKDOO EH DVVXUHG E\ WKH DFWLRQ RI D VSULQJ RU VSULQJV� 7KH VSULQJ�V� DVVXULQJ
WKH FORVLQJ IRUFH DQG WKH VHDOLQJ IRUFH VKDOO EH GHVLJQHG IRU RVFLOODWRU\ DFWLRQ DQG VKDOO ZLWKVWDQG IDWLJXH�

7KH VSULQJV VKDOO EH PDGH IURP FRUURVLRQ UHVLVWDQW PDWHULDO�

������� 5HVLVWDQFH WR FRUURVLRQ DQG VXUIDFH SURWHFWLRQ
$OO SDUWV LQ FRQWDFW ZLWK JDV RU ZLWK WKH DPELHQW DWPRVSKHUH� DV ZHOO DV VSULQJV RWKHU WKDQ WKRVH VSHFLILHG LQ
�������� VKDOO EH PDGH RI FRUURVLRQ�UHVLVWDQW PDWHULDOV RU EH VXLWDEO\ SURWHFWHG� 7KH FRUURVLRQ SURWHFWLRQ IRU VSULQJV
DQG RWKHU PRYLQJ SDUWV VKDOO QRW EH DIIHFWHG E\ DQ\ PRYHPHQW�

������� ,PSUHJQDWLRQ RI WKH ERG\
7UHDWPHQW GXULQJ PDQXIDFWXUH �LPSUHJQDWLRQ� E\ DQ DSSURSULDWH SURFHVV� IRU H[DPSOH WUHDWPHQW XQGHU YDFXXP RU
LQWHUQDO SUHVVXUH� XVLQJ VXLWDEOH VHDOLQJ SURGXFWV LV SHUPLWWHG�

����� 6HSDUDWH FRPEXVWLRQ SURGXFWV HYDFXDWLRQ GXFW

������� 6WDELOLW\ XQGHU H[SRVXUH WR KHDW
7KH VWDELOLW\ RI WKH ZDOOV RI WKH GXFW VKDOO EH HQVXUHG GXULQJ DQG DIWHU H[SRVXUH WR KHDW RFFXUULQJ XQGHU DOO
RSHUDWLQJ FRQGLWLRQV RI WKH ERLOHU�
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������� &RUURVLRQ UHVLVWDQFH
7KH GXFW VKDOO NHHS LWV HVVHQWLDO FKDUDFWHULVWLFV LQ WKH SUHVHQFH RI WKH FRUURVLRQ ORDG FRUUHVSRQGLQJ WR DOO RSHUDWLQJ
FRQGLWLRQV RI WKH ERLOHU�
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������� 5HVLVWDQFH WR FRQGHQVDWH DQGPRLVWXUH XQGHU QRUPDO RSHUDWLQJ FRQGLWLRQV
7KH GXFW VKDOO NHHS LWV HVVHQWLDO FKDUDFWHULVWLFV LQ WKH SUHVHQFH RI FRQGHQVDWH DQG PRLVWXUH XQGHU QRUPDO RSHUDWLQJ
FRQGLWLRQV�

����� 'HVLJQ
7KH ERLOHU VKDOO EH GHVLJQHG VXFK WKDW ZKHQ LW LV LQVWDOOHG DQG XVHG LQ DFFRUGDQFH ZLWK WKH PDQXIDFWXUHU¶V
LQVWUXFWLRQV� LW VKDOO EH SRVVLEOH WR YHQW WKH DLU IURP WKH ERLOHU ZDWHUZD\V� LI LW LV QRW VHOI�YHQWLQJ�

,Q DGGLWLRQ� WKH ERLOHU VKDOO EH GHVLJQHG LQ VXFK D ZD\ WKDW WKHUH LV QR FRQGHQVDWLRQ DW WKH RSHUDWLQJ WHPSHUDWXUH
SURYLGHG E\ WKH FRQWUROV�

,I FRQGHQVDWLRQ LV SURGXFHG DW VWDUW�XS� WKLV VKDOO QRW�

� DIIHFW WKH RSHUDWLRQDO VDIHW\�

� GURS RXWVLGH WKH DSSOLDQFH�

7KLV UHTXLUHPHQW GRHV QRW DSSO\ WR WKH IORZ RI FRQGHQVDWH ZKLFK LV SURGXFHG DW WKH RXWOHW RI WKH FRPEXVWLRQ
SURGXFWV HYDFXDWLRQ GXFW�

&RQVWUXFWLRQDO SDUWV DFFHVVLEOH GXULQJ XVH DQG VHUYLFLQJ� LQ DFFRUGDQFH ZLWK WKH PDQXIDFWXUHU¶V LQVWUXFWLRQV� VKDOO
EH IUHH IURP VKDUS HGJHV DQG FRUQHUV WKDW PLJKW FDXVH GDPDJH RU SHUVRQDO LQMXU\ GXULQJ XVH DQG VHUYLFLQJ�

��� 0HWKRG RI FRQVWUXFWLRQ
����� 8VH DQG VHUYLFLQJ
7KH XVHU VKDOO EH DEOH WR JDLQ DFFHVV WR DQG RSHUDWH DOO FRQWURO NQREV DQG EXWWRQV QHFHVVDU\ IRU QRUPDO XVH RI WKH
ERLOHU ZLWKRXW KDYLQJ WR UHPRYH DQ\ SDUW RI WKH FDVH� +RZHYHU� SDUW RI WKH FDVH PD\ EH UHPRYHG SURYLGHG WKDW WKLV
SDUW FDQ EH KDQGOHG VDIHO\ E\ WKH XVHU� WKDW WKLV SDUW FDQ EH UHPRYHG ZLWKRXW WKH XVH RI WRROV DQG WKDW LQFRUUHFW
UHSODFHPHQW LV GLIILFXOW �H�J� E\ WKH SURYLVLRQ RI VWRSV��

$OO PDUNLQJV LQWHQGHG IRU WKH XVHU VKDOO EH HDVLO\ YLVLEOH DQG VKDOO EH PDGH LQ D FOHDU DQG LQGHOLEOH PDQQHU�

3DUWV ZKLFK DUH UHTXLUHG WR EH LQVSHFWHG RU UHPRYHG IRU VHUYLFLQJ VKDOO EH HDVLO\ DFFHVVLEOH� SRVVLEO\ DIWHU UHPRYDO
RI WKH FDVH� LQ DFFRUGDQFH ZLWK WKH PDQXIDFWXUHU¶V LQVWUXFWLRQV�

5HPRYDEOH SDUWV VKDOO EH GHVLJQHG RU PDUNHG VR WKDW WKH\ DUH GLIILFXOW WR UH�DVVHPEOH LQFRUUHFWO\�

,Q DFFRUGDQFH ZLWK WKH PDQXIDFWXUHU¶V LQVWUXFWLRQV� LW VKDOO EH SRVVLEOH WR FOHDQ WKH EXUQHU� FRPEXVWLRQ FKDPEHU
DQG SDUWV LQ FRQWDFW ZLWK FRPEXVWLRQ SURGXFWV HDVLO\ DQG�RU UHPRYH WKHP HDVLO\ IRU VHUYLFLQJ ZLWK WKH XVH RI
FRPPHUFLDOO\ DYDLODEOH WRROV� 7KLV VKDOO QRW LQYROYH GLVFRQQHFWLRQ RI WKH ERLOHU IURP WKH JDV RU ZDWHU SLSHV� 7KH
JDV FLUFXLW VKDOO EH GHVLJQHG VR DV WR SHUPLW VHSDUDWH UHPRYDO RI WKH EXUQHU RU RI WKH EXUQHU DQG FRQWURO DVVHPEO\�

)RU ERLOHUV FRQQHFWHG WR DQ DLU VXSSO\ V\VWHP DQG�RU FRPEXVWLRQ SURGXFWV HYDFXDWLRQ V\VWHP WKDW IRUPV SDUW RI WKH
FRQVWUXFWLRQ RI WKH EXLOGLQJ� LW VKDOO EH SRVVLEOH WR FDUU\ RXW VHUYLFLQJ RI WKH ERLOHU ZLWKRXW GLVPDQWOLQJ WKH
SHUPDQHQW FRQQHFWLRQV WR WKH GXFW�

7KH VRXQGQHVV RI WKH FRPEXVWLRQ FLUFXLW VKDOO EH PDLQWDLQHG DIWHU UHDVVHPEO\ DQG� LI QHFHVVDU\� LQ DFFRUGDQFH ZLWK
WKH PDQXIDFWXUHU¶V LQVWUXFWLRQV� DIWHU UHSODFHPHQW RI WKH VHDO�V� IROORZLQJ FOHDQLQJ DQG VHUYLFLQJ RSHUDWLRQV�

����� &RQQHFWLRQV WR WKH JDV DQG ZDWHU SLSHV
������� *HQHUDO
7KH ERLOHU FRQQHFWLRQV VKDOO EH HDVLO\ DFFHVVLEOH� 7KH\ VKDOO EH FOHDUO\ LGHQWLILHG LQ WKH LQVWDOODWLRQ LQVWUXFWLRQV DQG
SRVVLEO\ RQ WKH ERLOHU� 7KH FOHDUDQFH DURXQG WKH FRQQHFWLRQV� DIWHU UHPRYLQJ WKH FDVH LI QHFHVVDU\� VKDOO EH
DGHTXDWH WR DOORZ HDV\ XVH RI WKH WRROV UHTXLUHG WR PDNH WKH FRQQHFWLRQ� ,W VKDOO EH SRVVLEOH WR PDNH DOO WKH
FRQQHFWLRQV ZLWKRXW VSHFLDO WRROV�
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������� &RQQHFWLRQ WR WKH JDV SLSH
,W VKDOO EH SRVVLEOH WR FRQQHFW WKH ERLOHU E\ D ULJLG RU D IOH[LEOH PHWDOOLF SLSH WR WKH JDV VXSSO\ SLSH�

,I WKH ERLOHU KDV D WKUHDGHG FRQQHFWLRQ� WKLV WKUHDG VKDOO FRPSO\ ZLWK ,62 ������ ,62 ��� RU (1 ����� ,Q WKH ILUVW
FDVH �,62 ������� WKH HQG RI WKH ERLOHU LQOHW FRQQHFWLRQ VKDOO RIIHU D VXIILFLHQWO\ IODW DQQXODU VXUIDFH WR DOORZ WKH XVH
RI D VHDOLQJ ZDVKHU�

,I IODQJHV DUH XVHG� WKH\ VKDOO FRPSO\ ZLWK ,62 ���� DQG WKH PDQXIDFWXUHU VKDOO SURYLGH WKH FRXQWHU�IODQJHV DQG
VHDOLQJ JDVNHWV�

7KH GLIIHUHQW QDWLRQDO JDV FRQQHFWLRQ FRQGLWLRQV DUH JLYHQ LQ 7DEOH $��

������� &RQQHFWLRQV WR WKH FHQWUDO KHDWLQJ FLUFXLW
7KUHDGHG FRQQHFWLRQV VKDOO FRPSO\ ZLWK ,62 ����� RU ,62 ����

,I FRSSHU FRQQHFWLRQV DUH XVHG� WKH FRQQHFWLQJ HQG RI WKH WXEH VKDOO FRPSO\ ZLWK (1 �����

,I RWKHU WKDQ PHWDOOLF PDWHULDOV DUH XVHG� WKH PDQXIDFWXUHU VKDOO SURYLGH WKH DSSURSULDWH MXVWLILFDWLRQ IRU WKHLU
VXLWDELOLW\ RI XVH�

����� 6RXQGQHVV
������� 6RXQGQHVV RI WKH JDV FLUFXLW
7KH JDV FLUFXLW VKDOO FRQVLVW RI PHWDOOLF SDUWV�

+ROHV IRU VFUHZV� VWXGV� HWF�� LQWHQGHG IRU WKH DVVHPEO\ RI SDUWV VKDOO QRW RSHQ LQWR JDVZD\V� 7KH ZDOO WKLFNQHVV
EHWZHHQ GULOOLQJV DQG JDVZD\V VKDOO EH DW OHDVW � PP� 7KLV GRHV QRW DSSO\ WR RULILFHV IRU PHDVXUHPHQW SXUSRVHV� ,W
VKDOO QRW EH SRVVLEOH IRU ZDWHU WR SHQHWUDWH LQWR WKH JDV FLUFXLW�

7KH VRXQGQHVV RI SDUWV DQG DVVHPEOLHV PDNLQJ XS WKH JDV FLUFXLW DQG OLNHO\ WR EH GLVPDQWOHG GXULQJ D QRUPDO
URXWLQH VHUYLFLQJ RSHUDWLRQ LQ VLWX RU GXULQJ JDV FRQYHUVLRQ VKDOO EH DFKLHYHG E\ PHDQV RI PHFKDQLFDO MRLQWV� IRU
H[DPSOH PHWDO WR PHWDO MRLQWV� JDVNHWV RU WRURLGDO VHDOV� L�H� H[FOXGLQJ WKH XVH RI DOO VHDOLQJ PDWHULDOV VXFK DV WDSH�
SDVWH RU OLTXLG� +RZHYHU� WKH VHDOLQJ PDWHULDOV PHQWLRQHG DERYH PD\ EH XVHG IRU SHUPDQHQW DVVHPEOLHV� 7KHVH
VHDOLQJ PDWHULDOV VKDOO UHPDLQ HIIHFWLYH XQGHU QRUPDO FRQGLWLRQV RI ERLOHU XVH�

:KHUH SDUWV RI WKH JDV FLUFXLW DUH DVVHPEOHG ZLWKRXW WKUHDGV� VRXQGQHVV RI WKH DVVHPEO\ VKDOO QRW EH DFKLHYHG E\
PHDQV RI VRIW VROGHU RU E\ PHDQV RI DGKHVLYHV�

������� 6RXQGQHVV RI WKH FRPEXVWLRQ FLUFXLW
3DUWV ZKLFK KDYH WR EH UHPRYHG GXULQJ URXWLQH VHUYLFH DQG DIIHFW WKH VRXQGQHVV RI WKH ERLOHU DQG�RU LWV GXFWV� VKDOO
EH VHDOHG E\ PHFKDQLFDO PHDQV� H[FOXGLQJ SDVWHV� OLTXLGV DQG WDSHV� 7KH QHHG IRU UHSODFHPHQW RI WKH VHDO�V��
IROORZLQJ D FOHDQLQJ RU VHUYLFLQJ RSHUDWLRQ DV VWDWHG E\ WKH PDQXIDFWXUHU� LV SHUPLWWHG�

:KHUH WKH ERLOHU FDVH IRUPV SDUW RI WKH FRPEXVWLRQ FLUFXLW DQG LW FDQ EH UHPRYHG ZLWKRXW WKH XVH RI WRROV� HLWKHU WKH
DSSOLDQFH VKDOO QRW RSHUDWH� RU WKHUH VKDOO EH QR OHDNDJH RI FRPEXVWLRQ SURGXFWV LQWR WKH URRP ZKHUH WKH DSSOLDQFH
LV LQVWDOOHG ZKHQ WKH FDVH LV UHSODFHG LQFRUUHFWO\�

+RZHYHU� SDUWV RI WKH DVVHPEO\ WKDW DUH QRW LQWHQGHG WR EH GLVPDQWOHG IRU PDLQWHQDQFH PD\ EH MRLQHG LQ VXFK D
ZD\� WKDW SHUPDQHQW VRXQGQHVV LV DVVXUHG GXULQJ FRQWLQXRXV VHUYLFH XQGHU QRUPDO FRQGLWLRQV RI XVH�

7KH GXFWV� EHQGV� LI DQ\� DQG WKH WHUPLQDO RU ILWWLQJ SLHFH VKDOO ILW WRJHWKHU FRUUHFWO\ DQG VKDOO IRUP D VWDEOH
DVVHPEO\� 3DUWV LQWHQGHG WR EH GLVPDQWOHG IRU SHULRGLF VHUYLFLQJ VKDOO EH GHVLJQHG DQG DUUDQJHG VR WKDW VRXQGQHVV LV
JXDUDQWHHG DIWHU UHDVVHPEO\�

$Q\ ILWWLQJ SLHFH VKDOO DOORZ D VRXQG FRQQHFWLRQ WR EH PDGH WR WKH V\VWHP LQWHQGHG IRU WKH HYDFXDWLRQ RI
FRPEXVWLRQ SURGXFWV DQG VXSSO\ RI DLU�
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����� 6XSSO\ RI FRPEXVWLRQ DLU DQG HYDFXDWLRQ RI WKH FRPEXVWLRQ SURGXFWV
������� *HQHUDO
$OO ERLOHUV VKDOO EH GHVLJQHG VR WKDW WKHUH LV DQ DGHTXDWH VXSSO\ RI FRPEXVWLRQ DLU GXULQJ LJQLWLRQ DQG RYHU WKH
ZKROH UDQJH RI SRVVLEOH KHDW LQSXWV VWDWHG E\ WKH PDQXIDFWXUHU� $ JDV�DLU UDWLR FRQWURO LV SHUPLWWHG�

8QOHVV RWKHUZLVH VWDWHG� IDQ DVVLVWHG ERLOHUV PD\ EH ILWWHG ZLWK D PHDQV RI DGMXVWPHQW LQ WKH FRPEXVWLRQ FLUFXLW
LQWHQGHG WR DGDSW WKH ERLOHU WR WKH SUHVVXUH ORVVHV LQ WKH LQVWDOOHG GXFWV HLWKHU E\ UHVWULFWRUV RU E\ VHWWLQJ WKH PHDQV
RI DGMXVWPHQW WR SUHGHWHUPLQHG SRVLWLRQV LQ DFFRUGDQFH ZLWK GHWDLOHG LQVWUXFWLRQV IURP WKH PDQXIDFWXUHU�

$FFRUGLQJ WR WKH DSSOLDQFH W\SH� WKH PDQXIDFWXUHU VKDOO VXSSO\ DQ\ WHUPLQDO DQG�RU ILWWLQJ SLHFH� ZLWK WKH ERLOHU IRU
WHVW�

������� $LU VXSSO\ DQG FRPEXVWLRQ SURGXFWV HYDFXDWLRQ GXFWV��
7KH DVVHPEO\ RI WKH YDULRXV SDUWV GXULQJ LQVWDOODWLRQ VKDOO EH VXFK WKDW QR ZRUN LV QHFHVVDU\ RWKHU WKDQ DGMXVWLQJ
WKH OHQJWK RI WKH DLU VXSSO\ DQG FRPEXVWLRQ SURGXFWV HYDFXDWLRQ GXFWV �SRVVLEO\ E\ FXWWLQJ WKHP�� 6XFK DGDSWDWLRQ
VKDOO QRW LPSDLU WKH FRUUHFW RSHUDWLRQ RI WKH ERLOHU�

,W VKDOO EH SRVVLEOH WR FRQQHFW WKH ERLOHU� WKH DLU VXSSO\ DQG FRPEXVWLRQ SURGXFWV HYDFXDWLRQ GXFWV DQG WKH WHUPLQDO
RU ILWWLQJ SLHFH XVLQJ RUGLQDU\ WRROV LI QHFHVVDU\� $OO QHFHVVDU\ DFFHVVRULHV DQG WKH ILWWLQJ LQVWUXFWLRQV VKDOO EH
VXSSOLHG E\ WKH PDQXIDFWXUHU�

7KH WHUPLQDO RXWOHWV IURP VHSDUDWH GXFWV IRU WKH VXSSO\ RI FRPEXVWLRQ DLU DQG WKH HYDFXDWLRQ RI FRPEXVWLRQ
SURGXFWV�
� VKDOO ILW LQVLGH D VTXDUH RI �� FP IRU W\SH &� DQG &� ERLOHUV�

� PD\ WHUPLQDWH LQ ]RQHV RI GLIIHUHQW SUHVVXUH IRU W\SH &� ERLOHUV� EXW QRW RQ RSSRVLWH ZDOOV RI WKH EXLOGLQJ�

������� 7HUPLQDO
1R RSHQLQJ LQ WKH H[WHUQDO VXUIDFHV RI WKH WHUPLQDO VKDOO SHUPLW WKH HQWU\ RI D �� PP GLDPHWHU EDOO DSSOLHG ZLWK D
IRUFH RI � 1�

$Q\ KRUL]RQWDO WHUPLQDO VKDOO EH GHVLJQHG LQ VXFK D ZD\ WKDW DQ\ FRQGHQVDWH LV GLVFKDUJHG DZD\ IURP WKH ZDOO�

������� 7HUPLQDO JXDUG
,I WKH PDQXIDFWXUHU SUHVFULEHV� LQ WKH LQVWDOODWLRQ LQVWUXFWLRQV� D SURWHFWLYH JXDUG IRU WKH WHUPLQDO IRU XVH ZKHQ WKH
RXWOHWV IRU HYDFXDWLRQ RI WKH FRPEXVWLRQ SURGXFWV RSHQ RQ WR D ZDONZD\� WKLV GHYLFH VKDOO EH VXSSOLHG WR WKH
ODERUDWRU\ IRU WHVW�

7KH GLPHQVLRQV RI WKH WHUPLQDO JXDUG� ZKHQ LQVWDOOHG LQ DFFRUGDQFH ZLWK WKH PDQXIDFWXUHU¶V LQVWUXFWLRQV� VKDOO EH
VXFK WKDW WKH GLVWDQFH EHWZHHQ DQ\ SDUW RI WKH JXDUG DQG WKH WHUPLQDO� H[FHSW WKH ZDOO SODWH� H[FHHGV �� PP� 7KH
JXDUG VKDOO QRW KDYH DQ\ VKDUS HGJHV OLNHO\ WR FDXVH LQMXU\�

������� )LWWLQJ SLHFH
)RU ERLOHUV RI W\SHV &�� &� DQG &�� WKH ILWWLQJ SLHFH VKDOO EH GHVLJQHG VR WKDW LW LV SRVVLEOH WR REWDLQ WKH GLVWDQFHV
VSHFLILHG E\ WKH PDQXIDFWXUHU IRU WKH SURMHFWLRQ RI WKH HQGV RI WKH FRPEXVWLRQ DLU VXSSO\ DQG FRPEXVWLRQ SURGXFWV
GLVFKDUJH GXFWV LQWR WKH FRPPRQ GXFW� ZKDWHYHU WKH WRWDO WKLFNQHVV �IOXH DQG FODGGLQJ� RI WKH FRPPRQ GXFW�

������� 6SHFLDO UHTXLUHPHQWV IRU FHUWDLQ FRPSRQHQWV RI ERLOHUV ZLWK D IDQ
��������� )DQ
'LUHFW DFFHVV WR WKH URWDWLQJ SDUWV RI D IDQ VKDOO EH SUHYHQWHG� 7KH SDUWV RI D IDQ LQ FRQWDFW ZLWK FRPEXVWLRQ
SURGXFWV VKDOO EH HIIHFWLYHO\ SURWHFWHG DJDLQVW FRUURVLRQ XQOHVV WKH\ DUH RI FRUURVLRQ UHVLVWDQW PDWHULDO� IXUWKHUPRUH
WKH\ VKDOO ZLWKVWDQG WKH WHPSHUDWXUH RI WKH FRPEXVWLRQ SURGXFWV�

�� ,Q DFFRUGDQFH ZLWK QDWLRQDO UHJXODWLRQV VDPSOLQJ SRLQWV LQ WKH FRPEXVWLRQ FLUFXLW PD\ EH UHTXLUHG�
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��������� $LU SURYLQJ GHYLFH
([FHSW IRU ERLOHUV ZLWK JDV�DLU UDWLR FRQWUROV� EHIRUH HDFK IDQ VWDUW LW VKDOO EH FKHFNHG WKDW WKHUH LV QR VLPXODWLRQ RI
DLU IORZ LQ WKH DEVHQFH RI DLU IORZ�

7KH VXSSO\ RI FRPEXVWLRQ DLU VKDOO EH FKHFNHG E\ RQH RI WKH IROORZLQJ PHWKRGV�

� VXSHUYLVLRQ RI WKH FRPEXVWLRQ DLU SUHVVXUH RU WKH FRPEXVWLRQ SURGXFWV SUHVVXUH� 7KLV VXSHUYLVLRQ RI SUHVVXUH LV
RQO\ DOORZHG IRU ERLOHUV ILWWHG ZLWK D FRQVWDQW VSHHG IDQ GXULQJ WKH RSHUDWLRQ RI WKH PDLQ EXUQHU DQG ZKHUH WKH
FRPEXVWLRQ SURGXFWV HYDFXDWLRQ GXFW LV VXUURXQGHG E\ FRPEXVWLRQ DLU WKURXJKRXW LWV OHQJWK� ZKLFK VKDOO QRW
H[FHHG � P� ,Q DGGLWLRQ WKH IROORZLQJ UHTXLUHPHQWV VKDOO EH IXOILOOHG�

WKH GXFWV VKDOO QRW KDYH DGMXVWDEOH RU UHPRYDEOH UHVWULFWLRQV� DQG

WKH SUHVVXUH ORVV RI WKH KHDW H[FKDQJHU VKDOO QRW H[FHHG ���� PEDU�

� FRQWLQXRXV VXSHUYLVLRQ RI WKH FRPEXVWLRQ DLU UDWH RU WKH FRPEXVWLRQ SURGXFWV UDWH� ,Q WKLV V\VWHP� WKH
VXSHUYLVLRQ GHYLFH LV DFWLYDWHG GLUHFWO\ E\ WKH IORZ RI FRPEXVWLRQ DLU RU FRPEXVWLRQ SURGXFWV 7KLV LV DOVR YDOLG
IRU ERLOHUV ZLWK PRUH WKDQ RQH IDQ VSHHG LQ ZKLFK WKH IORZV DVVRFLDWHG ZLWK HDFK IDQ VSHHG DUH PRQLWRUHG E\
VHSDUDWH VXSHUYLVLRQ GHYLFHV�

� JDV�DLU UDWLR FRQWURO�

2QO\ IRU ERLOHUV ZKHUH WKH FRPEXVWLRQ SURGXFWV FLUFXLW LV FRPSOHWHO\ VXUURXQGHG E\ WKH DLU VXSSO\ FLUFXLW RU IRU
VHSDUDWH GXFWV ZKHQ WKH OHDNDJH UDWHV RI WKH FRPEXVWLRQ SURGXFWV HYDFXDWLRQ GXFWV PHHWV WKH UHTXLUHPHQWV RI
�������� WKH IROORZLQJ WZR LQGLUHFW VXSHUYLVLRQ PHWKRGV DUH DOVR DOORZHG�

� LQGLUHFW VXSHUYLVLRQ �H�J� IDQ VSHHG VXSHUYLVLRQ� ZKHQ WKHUH LV DQ DLU SURYLQJ GHYLFH ZKLFK SURYHV WKH VXSSO\ RI
FRPEXVWLRQ DLU DW OHDVW RQFH DW HDFK VWDUW XS�

� VXSHUYLVLRQ RI WKH PLQLPXP DQG PD[LPXP DLU RU FRPEXVWLRQ SURGXFWV UDWHV ZLWK WZR UDWH VXSHUYLVLRQ GHYLFHV�

��������� *DV�DLU UDWLR FRQWUROV
*DV�DLU UDWLR FRQWUROV VKDOO EH GHVLJQHG DQG FRQVWUXFWHG VR WKDW UHDVRQDEO\ IRUHVHHDEOH GDPDJH GRHV QRW JLYH ULVH WR
D FKDQJH FDSDEOH RI DIIHFWLQJ VDIHW\�

&RQWURO WXEHV PD\ EH PDGH RI PHWDO ZLWK VXLWDEOH PHFKDQLFDO FRQQHFWLRQV RU RI RWKHU PDWHULDOV ZLWK DW OHDVW
HTXLYDOHQW SURSHUWLHV DQG LQ WKLV FDVH DUH FRQVLGHUHG LPPXQH WR EUHDNDJH� DFFLGHQWDO GLVFRQQHFWLRQ DQG OHDNDJH
DIWHU LQLWLDO VRXQGQHVV FKHFNV� $V VXFK WKH\ DUH QRW VXEMHFW WR WKH WHVWV LQ ����������

&RQWURO WXEHV IRU DLU RU FRPEXVWLRQ SURGXFWV VKDOO KDYH D PLQLPXP FURVV�VHFWLRQDO DUHD RI �� PP� ZLWK D PLQLPXP
LQWHUQDO GLPHQVLRQ RI � PP� 7KH\ VKDOO EH ORFDWHG DQG IL[HG VR WKDW DQ\ UHWHQWLRQ RI FRQGHQVDWH LV DYRLGHG DQG
SRVLWLRQHG VXFK WKDW FUHDVLQJ� OHDNDJH RU EUHDNDJH LV SUHYHQWHG� :KHUH PRUH WKDQ RQH FRQWURO WXEH LV XVHG WKH
UHOHYDQW FRQQHFWLRQ SRVLWLRQ IRU HDFK VKDOO EH REYLRXV� 3URYLGHG WKDW HYLGHQFH LV JLYHQ DQG SUHFDXWLRQV DUH WDNHQ WR
DYRLG FRQGHQVDWLRQ LQ WKH FRQWURO WXEHV� WKH PLQLPXP FURVV�VHFWLRQDO DUHD RI DLU FRQWURO WXEHV VKDOO EH � PP��

����� &KHFNLQJ WKH VWDWH RI RSHUDWLRQ
7KH LQVWDOOHU VKDOO EH DEOH WR REVHUYH YLVXDOO\ WKH LJQLWLRQ DQG RSHUDWLRQ RI WKH EXUQHU�V� DQG DOVR WKH OHQJWK RI WKH
IODPH�V� RI WKH LJQLWLRQ EXUQHU� LI DQ\�

,Q DGGLWLRQ� PLUURUV� VLJKW JODVVHV� HWF�� VKDOO FRQWLQXH WR UHWDLQ WKHLU RSWLFDO SURSHUWLHV� +RZHYHU� ZKHQ WKH PDLQ
EXUQHU LV ILWWHG ZLWK LWV RZQ IODPH GHWHFWRU� DQ LQGLUHFW PHDQV RI LQGLFDWLRQ �H�J� DQ LQGLFDWRU OLJKW� LV DOORZHG�
7KH LQGLFDWLRQ RI IODPH SUHVHQFH VKDOO QRW EH XVHG WR LQGLFDWH DQ\ IDXOW� H[FHSW IRU D IDXOW LQ WKH RSHUDWLRQ RI WKH
PHDQV RI FKHFNLQJ WKH IODPH LWVHOI ZKLFK VKDOO UHVXOW LQ DQ LQGLFDWLRQ WKDW WKHUH LV QR IODPH�
,W VKDOO EH SRVVLEOH IRU WKH XVHU� SHUKDSV DIWHU RSHQLQJ D GRRU� WR FKHFN DW DQ\ WLPH WKDW WKH ERLOHU LV RSHUDWLQJ� HLWKHU
E\ YLVXDO REVHUYDWLRQ RI WKH IODPH RU E\ VRPH RWKHU LQGLUHFW PHDQV�

����� 'UDLQDJH
,I LW LV QRW SRVVLEOH WR GUDLQ WKH ERLOHU E\ PHDQV RI LWV ZDWHU FRQQHFWLRQV� LW VKDOO FDUU\ D GHYLFH WKDW HQDEOHV LW WR EH
GUDLQHG DQG FDQ EH RSHUDWHG E\ PHDQV RI D WRRO VXFK DV D VSDQQHU RU VFUHZGULYHU�

6XLWDEOH GLUHFWLRQV IRU GUDLQDJH VKDOO EH LQFOXGHG LQ WKH LQVWUXFWLRQV�
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����� 2SHUDWLRQDO VDIHW\ LQ WKH HYHQW RI IDLOXUH RI WKH DX[LOLDU\ HQHUJ\
,I WKH ERLOHU XVHV DX[LOLDU\ HQHUJ\� LWV GHVLJQ VKDOO EH VXFK WKDW QR ULVN FDQ RFFXU LQ WKH HYHQW RI IDLOXUH RI WKH
DX[LOLDU\ HQHUJ\ RU IROORZLQJ LWV UHVWRUDWLRQ�

��� (OHFWULFDO HTXLSPHQW
7KH HOHFWULFDO HTXLSPHQW RI WKH ERLOHU VKDOO FRPSO\ ZLWK WKH HOHFWULFDO VDIHW\ UHTXLUHPHQWV RI (1 ������ H[FHSW
ZKHUH UHIHUHQFH LV PDGH WR DQRWKHU HOHFWULFDO VWDQGDUG LQ ����

,I WKH ERLOHU LV ILWWHG ZLWK HOHFWURQLF FRPSRQHQWV RU HOHFWURQLF V\VWHPV SURYLGLQJ D VDIHW\ IXQFWLRQ� WKHVH VKDOO
FRPSO\ ZLWK WKH UHOHYDQW UHTXLUHPHQWV RI (1 ��� FRQFHUQLQJ HOHFWURPDJQHWLF FRPSDWLELOLW\ LPPXQLW\ OHYHOV�

,I WKH PDQXIDFWXUHU VWDWHV� RQ WKH GDWD SODWH� WKH QDWXUH RI WKH HOHFWULFDO SURWHFWLRQ RI WKH ERLOHU� WKLV VWDWHPHQW VKDOO
FRPSO\ ZLWK (1 ������
� WR JLYH WKH GHJUHH RI SHUVRQDO SURWHFWLRQ DJDLQVW FRQWDFW ZLWK GDQJHURXV HOHFWULFDO FRPSRQHQWV LQVLGH WKH ERLOHU

FDVH�

� WR JLYH WKH GHJUHH RI HOHFWULFDO SURWHFWLRQ� LQVLGH WKH ERLOHU FDVH� DJDLQVW KDUPIXO DFWLRQV DIIHFWLQJ VDIHW\ GXH WR
ZDWHU SHQHWUDWLRQ

��� 5HTXLUHPHQWV IRU DGMXVWLQJ� FRQWURO DQG VDIHW\ GHYLFHV
����� *HQHUDO
6DIHW\ V\VWHPV VKDOO EH GHVLJQHG LQ DFFRUGDQFH ZLWK WKH GH�HQHUJL]HG WR WULS SULQFLSOH�

7KH RSHUDWLRQ RI VDIHW\ GHYLFHV VKDOO QRW EH RYHUUXOHG E\ DGMXVWLQJ DQG FRQWURO GHYLFHV�

7KH GHVLJQ RI WKH FRQWURO DQG VDIHW\ V\VWHP VKDOO EH VXFK WKDW LW LV QRW SRVVLEOH WR SHUIRUP WZR RU PRUH DFWLRQV
ZKLFK DUH XQDFFHSWDEOH LQ FRPELQDWLRQ� 7KH RUGHU RI WKH DFWLRQV VKDOO EH IL[HG LQ VXFK D PDQQHU WKDW LW LV QRW
SRVVLEOH WR FKDQJH LW�

$OO WKH IROORZLQJ GHYLFHV LQ ��� RU WKH PXOWLIXQFWLRQDO FRQWURO LQ ZKLFK WKH\ PLJKW EH ILWWHG VKDOO EH UHPRYDEOH RU
H[FKDQJHDEOH LI WKLV LV QHFHVVDU\ IRU FOHDQLQJ RU UHSODFHPHQW RI WKH GHYLFH� $GMXVWHUV IRU WKH GHYLFHV VKDOO QRW EH
LQWHUFKDQJHDEOH LI WKLV FDQ UHVXOW LQ FRQIXVLRQ�

:KHQ WKHUH DUH VHYHUDO FRQWURO NQREV �WDSV� WKHUPRVWDWV� HWF��� WKH\ VKDOO QRW EH LQWHUFKDQJHDEOH LI WKLV FRXOG OHDG WR
FRQIXVLRQ DQG WKHLU IXQFWLRQ VKDOO EH FOHDUO\ LQGLFDWHG�

5XEEHUV XVHG LQ DGMXVWLQJ� VXSHUYLVLRQ� FRQWURO DQG VDIHW\ GHYLFHV VKDOO FRPSO\ ZLWK WKH UHOHYDQW UHTXLUHPHQWV RI
(1 ����

$GMXVWLQJ� VXSHUYLVLRQ� FRQWURO DQG VDIHW\ GHYLFHV WKDW FRPSO\ ZLWK (1 ��� (1 ���� (1 ���� (1 ��� DQG (1 ���
DUH SUHVXPHG WR FRPSO\ ZLWK WKH UHOHYDQW UHTXLUHPHQWV RI WKLV VWDQGDUG� DV DSSURSULDWH�

����� $GMXVWHUV DQG UDQJH�UDWLQJ GHYLFHV
������� *HQHUDO
$Q\ SDUWV RI D ERLOHU ZKLFK DUH QRW LQWHQGHG WR EH DOWHUHG E\ WKH XVHU RU WKH LQVWDOOHU VKDOO EH SURWHFWHG LQ DQ
DSSURSULDWH PDQQHU� 3DLQW PD\ EH XVHG IRU WKLV SXUSRVH SURYLGHG WKDW LW ZLWKVWDQGV WKH WHPSHUDWXUH WR ZKLFK LW LV
VXEMHFWHG GXULQJ QRUPDO RSHUDWLRQ RI WKH ERLOHU�

7KH DGMXVWLQJ VFUHZV VKDOO EH DUUDQJHG LQ VXFK D ZD\ WKDW WKH\ FDQQRW IDOO LQWR WKH JDVZD\V�

7KH VRXQGQHVV RI WKH JDV FLUFXLW VKDOO QRW EH SXW DW ULVN E\ WKH SUHVHQFH RI DGMXVWHUV DQG UDQJH�UDWLQJ GHYLFHV�

$GMXVWPHQW RI WKH DGMXVWHU DQG�RU RI WKH UDQJH UDWLQJ GHYLFH PD\ EH FRQWLQXRXV �H�J� XVH RI DQ DGMXVWLQJ VFUHZ� RU
GLVFUHWH �H�J� FKDQJH RI UHVWULFWRUV��
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������� $GMXVWHU
*DV UDWH DGMXVWHUV DUH PDQGDWRU\ IRU ERLOHUV XVLQJ VHYHUDO JURXSV RI ILUVW IDPLO\ JDV DQG RSWLRQDO IRU RWKHU ERLOHUV�

$Q DGMXVWHU VKDOO�
� EH VHDOHG LI DGMXVWPHQW LV PDGH E\ WKH PDQXIDFWXUHU�

� EH DEOH WR EH VHDOHG LI DGMXVWPHQW LV FDUULHG RXW E\ WKH LQVWDOOHU�

)RU ERLOHUV LQ D FDWHJRU\ ZKLFK LQFOXGH D ³�´ VLJQ� WKH DGMXVWHUV VKDOO EH VHDOHG E\ WKH PDQXIDFWXUHU�

������� 5DQJH�UDWLQJ GHYLFHV
7KH ERLOHU PD\ KDYH D UDQJH�UDWLQJ GHYLFH�

,I WKLV GHYLFH DQG WKH JDV UDWH DGMXVWHU DUH RQH DQG WKH VDPH� WKH PDQXIDFWXUHU VKDOO JLYH LQVWUXFWLRQV IRU WKH XVH RI
WKH DGMXVWHU LQ KLV LQVWDOODWLRQ LQVWUXFWLRQV�

����� *DV FLUFXLW
������� *HQHUDO
6FUHZHG IDVWHQLQJV WKDW KDYH WR EH UHPRYHG IRU VHUYLFLQJ RI WKH GHYLFH VKDOO KDYH D PHWULF WKUHDG FRPSO\LQJ ZLWK
,62 ���� XQOHVV D GLIIHUHQW WKUHDG LV HVVHQWLDO IRU WKH FRUUHFW IXQFWLRQLQJ DQG DGMXVWPHQW RI WKH GHYLFH�

7KUHDG�IRUPLQJ VFUHZV WKDW IRUP D WKUHDG DQG GR QRW SURGXFH VZDUI PD\ EH XVHG� ,W VKDOO EH SRVVLEOH WR UHSODFH
WKHP E\ PHWULF PDFKLQH VFUHZV FRPSO\LQJ ZLWK ,62 ����

6HOI�WDSSLQJ VFUHZV WKDW FXW D WKUHDG DQG SURGXFH VZDUI VKDOO QRW EH XVHG IRU WKH DVVHPEO\ RI JDV�FDUU\LQJ SDUWV RU
RI SDUWV WKDW PD\ EH UHPRYHG IRU VHUYLFLQJ�

%UHDWKHU KROHV VKDOO EH VR GHVLJQHG WKDW� LI WKH GLDSKUDJP LV SHUIRUDWHG� WKH DLU OHDNDJH UDWH GRHV QRW H[FHHG
�� GP��K DW WKH PD[LPXP XSVWUHDP SUHVVXUH� 7KLV UHTXLUHPHQW LV GHHPHG WR EH VDWLVILHG LI� IRU D PD[LPXP JDV
VXSSO\ SUHVVXUH RI �� PEDU� WKH GLDPHWHU RI WKH EUHDWKHU KROH GRHV QRW H[FHHG ��� PP�

7KH XVH RI EHOORZV DV WKH VROH VHDOLQJ HOHPHQW ZLWK UHVSHFW WR DWPRVSKHUH LV SHUPLWWHG RQO\ LI WKH DLU OHDNDJH UDWH LQ
WKH HYHQW RI IUDFWXUH GRHV QRW H[FHHG �� GP��K DW WKH PD[LPXP XSVWUHDP SUHVVXUH�

%UHDWKHU KROHV VKDOO EH SURWHFWHG DJDLQVW EORFNDJH RU VKDOO EH ORFDWHG VR WKDW WKH\ FDQQRW EH HDVLO\ EORFNHG� 7KH\
VKDOO EH VR DUUDQJHG WKDW WKH GLDSKUDJP FDQQRW EH GDPDJHG E\ D GHYLFH LQVHUWHG IRU FOHDQLQJ SXUSRVHV�

6HDOV IRU PRYLQJ SDUWV ZKLFK SDVV WKURXJK WKH ERG\ WR DWPRVSKHUH DQG WKH VHDOV IRU WKH FORVXUH PHPEHU VKDOO RQO\
EH PDGH RI VROLG PDWHULDO �H�J� V\QWKHWLF PDWHULDOV ZLWK SURSHU PHFKDQLFDO VXSSRUW DQG RI SURSHU PHFKDQLFDO
VWDELOLW\� RI D W\SH ZKLFK GRHV QRW GHIRUP SHUPDQHQWO\ �H�J� QR VHDOLQJ SDVWH��

0DQXDOO\ DGMXVWDEOH SDFNLQJ JODQGV VKDOO QRW EH XVHG IRU VHDOLQJ PRYLQJ SDUWV� $Q DGMXVWDEOH JODQG DGMXVWHG RQO\
E\ WKH YDOYH PDQXIDFWXUHU DQG SURWHFWHG DJDLQVW IXUWKHU DGMXVWPHQW DQG ZKLFK QHHG QRW EH UHDGMXVWHG LV QRW
FRQVLGHUHG DGMXVWDEOH�

7KHUH VKDOO EH QR DFFHVVLEOH VKDIWV RU RSHUDWLQJ OHYHUV WKDW FRXOG EH LQWHUIHUHG ZLWK LQ VXFK D ZD\ DV WR SUHYHQW
FORVXUH RI WKH YDOYHV�

$ GHYLFH WR SURWHFW DJDLQVW GXVW VKDOO EH SRVLWLRQHG QHDU WKH JDV LQOHW� 7KH PD[LPXP GLPHQVLRQ RI WKH PHVK RI WKH
ILOWHU VKDOO QRW H[FHHG ��� PP� IXUWKHUPRUH WKH PHVK VKDOO QRW DOORZ SDVVDJH RI D � PP SLQ JDXJH� +RZHYHU LI WKH
JDV OLQH LQFOXGHV D FODVV ' RU '
 DXWRPDWLF YDOYH� WKH PD[LPXP GLDPHWHU RI WKH SLQ JDXJH LV ��� PP�

������� &RQWURO GHYLFHV
(YHU\ ERLOHU VKDOO EH SURYLGHG ZLWK DW OHDVW RQH GHYLFH WR HQDEOH WKH XVHU WR FRQWURO WKH JDV VXSSO\ WR WKH EXUQHU DQG
WR WKH LJQLWLRQ EXUQHU� LI DQ\�

7KH VKXW�RII VKDOO EH HIIHFWHG ZLWKRXW GHOD\� IRU H[DPSOH LW VKDOO QRW EH VXEMHFW WR WKH GHOD\ WLPH RI WKH
WKHUPRHOHFWULF IODPH VXSHUYLVLRQ GHYLFH�

BS EN 483:1999+A4:2007
Page 37

© BSI 2008

Full document details: BS EN 483:1999+A4:2007

http://www.avadocuments.com/doc/bs-en-483-1999-a4-2007
http://www.avadocuments.com/doc/bs-en-483-1999-a4-2007


1R PDUNLQJV DUH UHTXLUHG LI LQFRUUHFW RSHUDWLRQ LV LPSRVVLEOH� IRU H[DPSOH ZKHQ D VLQJOH EXWWRQ FRQWUROV D IODPH
VXSHUYLVLRQ GHYLFH IRU WKH EXUQHU DQG LJQLWLRQ EXUQHU� +RZHYHU� ZKHUH LW LV QHFHVVDU\ WR XVH PDUNLQJV� WKH
IROORZLQJ V\PEROV VKDOO EH XVHG�

2II� )XOO GLVF �

,JQLWLRQ� 6W\OL]HG VWDU �

)XOO UDWH RI WKH EXUQHU� 6W\OL]HG IODPH
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,I WKH ERLOHU KDV WZR GLVWLQFW JDV UDWH FRQWUROV� RQH IRU WKH EXUQHU DQG RQH IRU WKH LJQLWLRQ EXUQHU� WKH RSHUDWLRQ RI
WKHVH GHYLFHV VKDOO EH LQWHUORFNHG LQ VXFK D ZD\ WKDW LW LV LPSRVVLEOH IRU WKH EXUQHU WR EH VXSSOLHG EHIRUH WKH
LJQLWLRQ EXUQHU�

,I WKH EXUQHU DQG LJQLWLRQ EXUQHU DUH VHUYHG E\ D VLQJOH WDS� WKH SRVLWLRQ IRU LJQLWLRQ RI WKH ODWWHU VKDOO KDYH D VWRS RU
QRWFK PDNLQJ WKLV SRVLWLRQ FOHDUO\ SHUFHSWLEOH WR WKH XVHU� ,W VKDOO EH SRVVLEOH WR FDUU\ RXW WKH XQODWFKLQJ RSHUDWLRQ
�LI DQ\� ZLWK RQH KDQG�

,I WKH RQO\ JDV VKXW�RII GHYLFH RSHUDWHV E\ WXUQLQJ� LW VKDOO WXUQ RII LQ D FORFNZLVH GLUHFWLRQ DV VHHQ E\ DQ REVHUYHU
IDFLQJ WKH NQRE�

������� &RPSRVLWLRQ RI WKH JDV FLUFXLW
:KHQ WKH KHDW LQSXW RI WKH LJQLWLRQ EXUQHU LV QRW JUHDWHU WKDQ ����� N:� WKH JDV FLUFXLW VKDOO FRPSULVH DW OHDVW RQH
FODVV &
 YDOYH RU D WKHUPRHOHFWULF IODPH VXSHUYLVLRQ GHYLFH�

7KH PDLQ EXUQHU JDV FLUFXLW� DQG WKDW RI WKH LJQLWLRQ EXUQHU LI LWV KHDW LQSXW H[FHHGV ����� N:� VKDOO EH ILWWHG ZLWK DW
OHDVW WZR YDOYHV LQ VHULHV�
� D ILUVW YDOYH RI FODVV &
 RU D WKHUPRHOHFWULF IODPH VXSHUYLVLRQ GHYLFH�

� D VHFRQG YDOYH RI FODVV '
�

$GGLWLRQDO UHTXLUHPHQWV IRU WKH FRPSRVLWLRQ RI WKH JDV FLUFXLW RI IDQ DVVLVWHG ERLOHUV IRU ZKLFK SUH�SXUJH LV QRW
REOLJDWRU\ DUH JLYHQ LQ ������

6DIHW\ GHYLFHV ZKLFK UHTXLUH QRQ�YRODWLOH ORFNRXW WR RFFXU VKDOO JLYH ULVH WR VLPXOWDQHRXV VLJQDO WR FORVH WKH WZR
YDOYHV� +RZHYHU� IRU D WKHUPRHOHFWULF GHYLFH� WKH VDIHW\ GHYLFHV PD\ DFW RQO\ RQ WKLV GHYLFH�

,Q WKH FDVH RI GLUHFW LJQLWLRQ RI WKH PDLQ EXUQHU DQG LI WKH RUGHU WR FORVH LQ UHVSRQVH WR D FRQWURO GHYLFH LV QRW JLYHQ
VLPXOWDQHRXVO\ WR WKH WZR YDOYHV� WKH WZR YDOYHV VKDOO EH FODVV &
�

,Q UHVSRQVH WR D FRQWURO GHYLFH� LI WKH GHOD\ EHWZHHQ WKH VLJQDOV WR FORVH WKH WZR YDOYHV LV QRW JUHDWHU WKDQ � V� WKH
VLJQDOV DUH FRQVLGHUHG WR EH VLPXOWDQHRXV�

$ FODVV &
 YDOYH PD\ EH UHSODFHG E\ D FODVV &� D FODVV %� D FODVV %
 RU D FODVV $ YDOYH� D FODVV '
 YDOYH PD\ EH
UHSODFHG E\ D FODVV ' YDOYH ZLWK D FORVXUH WLPH RI QRW JUHDWHU WKDQ � V RU E\ D FODVV &� D FODVV &
� D FODVV %� D FODVV
%
 RU D FODVV $ YDOYH�

,OOXVWUDWLRQV RI WKH FRPSRVLWLRQ RI WKH JDV FLUFXLW DUH JLYHQ LQ LQIRUPDWLYH DQQH[ '�

����� *DV JRYHUQRU
%RLOHUV LQWHQGHG WR RSHUDWH ZLWK ILUVW IDPLO\ JDVHV VKDOO KDYH D JDV JRYHUQRU� IRU RWKHU ERLOHUV D JRYHUQRU LV
RSWLRQDO�

$ JRYHUQRU LQWHQGHG IRU RSHUDWLRQ ZLWK D SUHVVXUH FRXSOH VKDOO EH� RU VKDOO EH DEOH WR EH DGMXVWHG LQ D PDQQHU VXFK
WKDW LW FDQQRW RSHUDWH EHWZHHQ WKH WZR QRUPDO SUHVVXUHV�

+RZHYHU� ZKHQ RSHUDWLQJ ZLWK D SUHVVXUH FRXSOH� D QRQ�DGMXVWDEOH JDV JRYHUQRU IRU WKH LJQLWLRQ EXUQHU LV
SHUPLWWHG�

7KH GHVLJQ DQG DFFHVVLELOLW\ RI WKH JRYHUQRU VKDOO EH VXFK WKDW LW FDQ EH HDVLO\ DGMXVWHG RU SXW RXW RI RSHUDWLRQ ZKHQ
DQRWKHU JDV LV VXSSOLHG� EXW SUHFDXWLRQV VKDOO EH WDNHQ WR PDNH XQDXWKRUL]HG LQWHUIHUHQFH ZLWK WKH DGMXVWHU GLIILFXOW�
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����� ,JQLWLRQ GHYLFHV
������� ,JQLWLRQ RI WKH LJQLWLRQ EXUQHU
,W VKDOO EH SRVVLEOH WR LJQLWH WKH LJQLWLRQ EXUQHU� ZLWKRXW LQWHUIHULQJ LQ WKH FRPEXVWLRQ SURGXFWV FLUFXLW�

,JQLWLRQ GHYLFHV IRU WKH LJQLWLRQ EXUQHU VKDOO EH GHVLJQHG DQG ILWWHG LQ VXFK D ZD\ WKDW WKH\ DUH ORFDWHG FRUUHFWO\ LQ
UHODWLRQ WR WKH FRPSRQHQWV DQG WKH LJQLWLRQ EXUQHU� ,W VKDOO EH SRVVLEOH WR ILW RU UHPRYH WKH LJQLWLRQ GHYLFH IRU WKH
LJQLWLRQ EXUQHU� RU WKH LJQLWLRQ EXUQHU�LJQLWLRQ GHYLFH DVVHPEO\� XVLQJ FRPPRQO\ DYDLODEOH WRROV�

������� ,JQLWLRQ GHYLFH IRU WKHPDLQ EXUQHU
7KH PDLQ EXUQHU VKDOO EH ILWWHG ZLWK DQ LJQLWLRQ EXUQHU RU D GHYLFH IRU GLUHFW LJQLWLRQ� 'LUHFW LJQLWLRQ VKDOO QRW FDXVH
GHWHULRUDWLRQ RI WKH EXUQHU�

��������� ,JQLWLRQ EXUQHUV
,JQLWLRQ EXUQHUV VKDOO EH GHVLJQHG DQG ILWWHG LQ VXFK D ZD\ WKDW WKH\ DUH ORFDWHG FRUUHFWO\ LQ UHODWLRQ WR WKH
FRPSRQHQWV DQG WR WKH EXUQHUV ZKLFK WKH\ LJQLWH� ,I GLIIHUHQW LJQLWLRQ EXUQHUV DUH XVHG IRU WKH GLIIHUHQW JDVHV� WKH\
VKDOO EH PDUNHG� HDV\ WR VXEVWLWXWH IRU RQH DQRWKHU DQG HDV\ WR ILW� 7KH VDPH DSSOLHV WR LQMHFWRUV ZKHUH RQO\ WKH\
KDYH WR EH FKDQJHG�
,I WKH UDWH RI WKH LJQLWLRQ EXUQHU LV QRW JRYHUQHG� D JDV UDWH DGMXVWHU LV REOLJDWRU\ IRU ERLOHUV RSHUDWLQJ RQ ILUVW
IDPLO\ JDVHV DQG RSWLRQDO IRU VHFRQG IDPLO\ DQG WKLUG IDPLO\ JDVHV� +RZHYHU� LW LV IRUELGGHQ IRU VHFRQG DQG WKLUG
IDPLO\ JDVHV LI D SUHVVXUH FRXSOH LV XVHG� 7KH DGMXVWHU PD\ EH RPLWWHG LI LJQLWLRQ EXUQHUV DQG�RU LQMHFWRUV VXLWLQJ
WKH FKDUDFWHULVWLFV RI WKH JDV XVHG FDQ EH FKDQJHG HDVLO\�

$GPLVVLRQ RI JDV WR WKH LJQLWLRQ EXUQHU �4,% � ��� :� GXULQJ WKH SUH�SXUJH LV SHUPLWWHG� LI LJQLWLRQ LV HIIHFWHG DIWHU
WKH SUH�SXUJH SHULRG�

��������� 'LUHFW LJQLWLRQ
'HYLFHV IRU GLUHFW LJQLWLRQ VKDOO HQVXUH VDIH LJQLWLRQ HYHQ LI WKH YROWDJH LV YDULHG IURP �� � WR ��� � RI WKH
QRPLQDO YROWDJH� 7KH RUGHU WR HQHUJL]H LJQLWLRQ GHYLFHV VKDOO EH JLYHQ QR ODWHU WKDQ WKH RUGHU WR RSHQ WKH DXWRPDWLF
YDOYH FRQWUROOLQJ WKH JDV WR EH LJQLWHG�
([FOXGLQJ IODPH GHWHFWLRQ� WKH LJQLWLRQ GHYLFH VKDOO EH GH�HQHUJL]HG QR ODWHU WKDQ DW WKH HQG RI WKH LJQLWLRQ VDIHW\
WLPH�

����� )ODPH VXSHUYLVLRQ GHYLFHV
������� *HQHUDO
7KH SUHVHQFH RI D IODPH VKDOO EH GHWHFWHG�
� HLWKHU E\ D WKHUPRHOHFWULF IODPH VXSHUYLVLRQ GHYLFH�
� RU E\ WKH IODPH GHWHFWRU RI DQ DXWRPDWLF EXUQHU FRQWURO V\VWHP�
$W OHDVW RQH IODPH GHWHFWRU LV UHTXLUHG�
,I WKH PDLQ EXUQHU LV LJQLWHG E\ DQ LJQLWLRQ EXUQHU� WKH SUHVHQFH RI IODPH DW WKH LJQLWLRQ EXUQHU IODPH VKDOO EH
GHWHFWHG EHIRUH JDV LV UHOHDVHG WR WKH PDLQ EXUQHU�

������� 7KHUPRHOHFWULF IODPH VXSHUYLVLRQ GHYLFH
7KH GHYLFH VKDOO FDXVH QRQ�YRODWLOH ORFNRXW RI WKH ERLOHU LQ WKH HYHQW RI IODPH IDLOXUH� DQG LQ WKH HYHQW RI GDPDJH WR
WKH VHQVLQJ HOHPHQW RU WR WKH FRQQHFWLRQ EHWZHHQ WKH VHQVLQJ HOHPHQW DQG WKH GHYLFH UHVSRQGLQJ WR LWV VLJQDO�
7KH GHYLFH VKDOO LQFRUSRUDWH HLWKHU DQ LJQLWLRQ LQWHUORFN RU D UHF\FOLQJ LQWHUORFN�

������� $XWRPDWLF EXUQHU FRQWURO V\VWHP
$XWRPDWLF EXUQHU FRQWURO V\VWHPV VKDOO FRPSO\ ZLWK WKH DSSURSULDWH UHTXLUHPHQWV RI (1 ���� ZLWK WKH H[FHSWLRQ RI
UHTXLUHPHQWV IRU GHJUHH RI HOHFWULFDO SURWHFWLRQ� HQGXUDQFH� PDUNLQJ DQG LQVWUXFWLRQV�
,Q FDVH RI IODPH IDLOXUH� WKH V\VWHP VKDOO FDXVH DW OHDVW�
� VSDUN UHVWRUDWLRQ�
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� RU UHF\FOLQJ�
� RU YRODWLOH ORFNRXW�
,Q WKH FDVH RI VSDUN UHVWRUDWLRQ RU UHF\FOLQJ� DQ DEVHQFH RI IODPH DW WKH HQG RI WKH LJQLWLRQ VDIHW\ WLPH �76$� VKDOO
UHVXOW LQ� DW OHDVW� YRODWLOH ORFNRXW�
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����� 7KHUPRVWDWV DQG ZDWHU WHPSHUDWXUH OLPLWLQJ GHYLFHV
������� *HQHUDO
%RLOHUV VKDOO EH ILWWHG ZLWK D IL[HG VHWWLQJ RU DGMXVWDEOH FRQWURO WKHUPRVWDW FRPSO\LQJ ZLWK �������� ,Q DGGLWLRQ�
ERLOHUV VKDOO EH ILWWHG ZLWK WKH DSSURSULDWH WHPSHUDWXUH OLPLWLQJ GHYLFHV VSHFLILHG EHORZ�

��������� %RLOHUV LQWHQGHG H[FOXVLYHO\ IRU FHQWUDO KHDWLQJ V\VWHPV ZLWK DQ RSHQ H[SDQVLRQ YHVVHO
7HPSHUDWXUH OLPLWLQJ GHYLFHV DUH QRW UHTXLUHG ZKHQ WKH ERLOHU LV GHVLJQHG WR EH LQVWDOOHG H[FOXVLYHO\ ZLWK DQ RSHQ
H[SDQVLRQ YHVVHO DQG ZKHQ D IDLOXUH RI WKH FRQWURO WKHUPRVWDW GRHV QRW FDXVH D GDQJHURXV VLWXDWLRQ IRU WKH XVHU RU
GDPDJH WR WKH ERLOHU� $SSURSULDWH LQIRUPDWLRQ VKDOO EH JLYHQ LQ WKH WHFKQLFDO LQVWUXFWLRQV�

��������� %RLOHUV LQWHQGHG IRU FHQWUDO KHDWLQJ V\VWHPV ZLWK RSHQ RU VHDOHG H[SDQVLRQ YHVVHOV

����������� %RLOHUV RI SUHVVXUH FODVV � DQG �
%RLOHUV RI SUHVVXUH FODVVHV � DQG � VKDOO EH ILWWHG ZLWK�

� HLWKHU D VDIHW\ WHPSHUDWXUH OLPLWHU LQ DFFRUGDQFH ZLWK �������

� RU D OLPLW WKHUPRVWDW LQ DFFRUGDQFH ZLWK ������� DQG DQ RYHUKHDW FXW�RII GHYLFH LQ DFFRUGDQFH ZLWK ��������
,QVWHDG RI WKLV OLPLW WKHUPRVWDW� RWKHU GHYLFHV �H�J� ZDWHU UDWH PRQLWRULQJ GHYLFH� ORZ ZDWHU GHWHFWRU VDIHW\
GHYLFH� DUH SRVVLEOH LQ DV PXFK DV DOO WKH UHTXLUHPHQWV RI ����� DUH VDWLVILHG�

����������� %RLOHUV RI SUHVVXUH FODVV �
%RLOHUV RI SUHVVXUH FODVV � VKDOO EH ILWWHG ZLWK D VDIHW\ WHPSHUDWXUH OLPLWHU LQ DFFRUGDQFH ZLWK ��������

������� &RQWURO WKHUPRVWDW
7KH FRQWURO WKHUPRVWDW VKDOO FRPSO\ ZLWK WKH UHTXLUHPHQWV RI (1 ��������� IRU W\SH � GHYLFHV�

,I WKH FRQWURO WKHUPRVWDW LV DGMXVWDEOH� WKH PDQXIDFWXUHU VKDOO DW OHDVW VWDWH WKH PD[LPXP WHPSHUDWXUH LQ WKH
LQVWUXFWLRQV� 7KH SRVLWLRQV RI WKH WHPSHUDWXUH VHOHFWRU VKDOO EH UHFRJQL]DEOH DQG LW VKDOO EH SRVVLEOH WR DVFHUWDLQ LQ
ZKLFK GLUHFWLRQ WKH ZDWHU WHPSHUDWXUH ULVHV RU IDOOV� ,I QXPEHUV DUH XVHG IRU WKLV SXUSRVH� WKH KLJKHVW QXPEHU VKDOO
FRUUHVSRQG WR WKH KLJKHVW WHPSHUDWXUH�

$W LWV PD[LPXP VHWWLQJ� LW VKDOO FDXVH DW OHDVW FRQWUROOHG VKXW�GRZQ EHIRUH WKH ZDWHU IORZ WHPSHUDWXUH H[FHHGV
�� �&�

������� /LPLW WKHUPRVWDW
7KH OLPLW WKHUPRVWDW VKDOO FRPSO\ ZLWK WKH UHTXLUHPHQWV RI (1 ��������� IRU W\SH � GHYLFHV�

7KH OLPLW WKHUPRVWDW VKDOO FDXVH DW OHDVW VDIHW\ VKXW�GRZQ EHIRUH WKH ZDWHU IORZ WHPSHUDWXUH H[FHHGV ��� �&�

,W VKDOO QRW EH SRVVLEOH WR DOWHU WKH PD[LPXP VHW SRLQW RI WKLV GHYLFH�

:KHQ WKH ZDWHU WHPSHUDWXUH IDOOV EHORZ LWV VHW SRLQW� WKH JDV VXSSO\ WR WKH EXUQHU PD\ EH UHVWRUHG DXWRPDWLFDOO\�

������� 2YHUKHDW FXW�RII GHYLFH

7KH RYHUKHDW FXW�RII GHYLFH VKDOO FRPSO\ ZLWK WKH UHTXLUHPHQW RI (1 ��������� IRU W\SH � GHYLFHV�

7KLV GHYLFH VKDOO FDXVH QRQ�YRODWLOH ORFNRXW EHIRUH WKH ERLOHU LV GDPDJHG DQG�RU EHIRUH D GDQJHURXV VLWXDWLRQ IRU
WKH XVHU RFFXUV�

7KLV GHYLFH VKDOO QRW EH DGMXVWDEOH DQG QRUPDO RSHUDWLRQ RI WKH ERLOHU VKDOO QRW JLYH ULVH WR D FKDQJH LQ LWV VHW SRLQW
WHPSHUDWXUH�

,QWHUUXSWLRQ RI WKH OLQN EHWZHHQ WKH VHQVRU DQG WKH GHYLFH UHVSRQGLQJ WR LWV VLJQDO VKDOO FDXVH DW OHDVW VDIHW\
VKXWGRZQ�
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������� 6DIHW\ WHPSHUDWXUH OLPLWHU
7KH VDIHW\ WHPSHUDWXUH OLPLWHU VKDOO FRPSO\ ZLWK WKH UHTXLUHPHQWV RI (1 ��������� IRU W\SH � GHYLFHV�

,Q DGGLWLRQ WR WKH UHTXLUHPHQWV VWDWHG LQ �������� WKH VDIHW\ WHPSHUDWXUH OLPLWHU VKDOO FDXVH QRQ�YRODWLOH ORFNRXW
EHIRUH WKH ZDWHU IORZ WHPSHUDWXUH H[FHHGV ��� �&�

������� 6HQVRUV
7KHUPRVWDWV� OLPLW WKHUPRVWDWV� RYHUKHDW FXW�RII GHYLFHV DQG VDIHW\ WHPSHUDWXUH OLPLWHUV VKDOO KDYH LQGHSHQGHQW
VHQVRUV� ZLWK DQ HOHFWURQLF V\VWHP� WKHUPRVWDWV DQG OLPLW WKHUPRVWDWV PD\ KDYH WKH VDPH VHQVRU� SURYLGHG WKDW D
IDLOXUH RI WKH VHQVRU FDQQRW OHDG WR D GDQJHURXV VLWXDWLRQ IRU WKH XVHU RU GDPDJH WR WKH ERLOHU�

7KH VHQVRUV VKDOO ZLWKVWDQG WKH WKHUPDO RYHUORDG UHVXOWLQJ IURP DQ RYHUKHDW FRQGLWLRQ VSHFLILHG LQ WKLV VWDQGDUG�
ZLWKRXW WKH SUHGHWHUPLQHG VHW SRLQW EHLQJ DIIHFWHG�

����� 5HPRWH FRQWURO
7KH ERLOHU VKDOO EH GHVLJQHG VR WKDW LW FDQ EH FRQWUROOHG UHPRWHO\ �IRU H[DPSOH E\ D URRP WKHUPRVWDW� D FORFN� HWF���
H[FHSW ZKHQ WKH ERLOHU RSHUDWHV ZLWKRXW XVLQJ HOHFWULFDO HQHUJ\�

&RQQHFWLRQ RI DQ\ UHPRWH FRQWUROV UHFRPPHQGHG E\ WKH PDQXIDFWXUHU VKDOO EH SRVVLEOH ZLWKRXW GLVWXUELQJ WKH
LQWHUQDO HOHFWULFDO FRQQHFWLRQV H[FHSW IRU SXUSRVH�GHVLJQHG UHPRYDEOH OLQNV�

����� ([SDQVLRQ YHVVHO DQG SUHVVXUH JDXJH
,I WKH ERLOHU LQFRUSRUDWHV D VHDOHG V\VWHP H[SDQVLRQ YHVVHO� WKLV VKDOO EH ORFDWHG RU SURWHFWHG LQ VXFK D ZD\ WKDW KHDW
FDQQRW GDPDJH WKH GLDSKUDJP DQG WKH ERLOHU VKDOO EH ILWWHG ZLWK D SUHVVXUH JDXJH VWDWLQJ WKH PD[LPXP ZDWHU�VLGH
RSHUDWLQJ SUHVVXUH �306��

��� %XUQHUV
7KH FURVV�VHFWLRQ RI WKH IODPH SRUWV DQG DOVR WKH EXUQHU DQG LJQLWLRQ EXUQHU LQMHFWRUV VKDOO QRW EH DGMXVWDEOH�

(YHU\ UHPRYDEOH LQMHFWRU DQG�RU UHPRYDEOH UHVWULFWRU VKDOO FDUU\ DQ LQGHOLEOH PHDQV RI LGHQWLILFDWLRQ SUHYHQWLQJ DQ\
FRQIXVLRQ� ,Q WKH FDVH RI QRQ�UHPRYDEOH LQMHFWRUV DQG�RU UHVWULFWRUV� WKH PDUNLQJ PD\ EH RQ WKH PDQLIROG�

,W VKDOO EH SRVVLEOH WR FKDQJH LQMHFWRUV DQG UHVWULFWRUV ZLWKRXW WKH QHHG WR GLVFRQQHFW WKH ERLOHU� :KHQ WKH LQMHFWRUV
DQG UHVWULFWRUV DUH UHPRYDEOH� WKHLU SRVLWLRQ VKDOO EH ZHOO GHILQHG DQG WKHLU PHWKRG RI IL[LQJ VKDOO EH VXFK WKDW LW LV
GLIILFXOW WR SRVLWLRQ WKHP LQFRUUHFWO\�

%XUQHUV VKDOO EH DFFHVVLEOH ZLWKRXW WKH QHHG WR GLVPDQWOH D PDMRU SDUW RI WKH ERLOHU� ,I WKH EXUQHUV RU D SDUW RI WKH
EXUQHUV DUH UHPRYDEOH� WKHLU SRVLWLRQ VKDOO EH ZHOO GHILQHG DQG WKHLU PHWKRG RI IL[LQJ VKDOO EH VXFK WKDW LW LV
GLIILFXOW WR SRVLWLRQ WKHP LQFRUUHFWO\�

$HUDWLRQ DGMXVWHUV DUH IRUELGGHQ�

��� 3UHVVXUH WHVW SRLQWV
%RLOHUV VKDOO EH ILWWHG ZLWK DW OHDVW WZR SUHVVXUH WHVW SRLQWV� 7KHVH VKDOO EH DUUDQJHG LQ D SRVLWLRQ FDUHIXOO\ VHOHFWHG
VR DV WR SHUPLW PHDVXUHPHQW RI WKH LQOHW SUHVVXUH DQG WKH EXUQHU SUHVVXUH�

(DFK RI WKH WHVW SRLQWV VKDOO KDYH DQ H[WHUQDO GLDPHWHU RI ��� �
���

�

�
PP DQG D XVHIXO OHQJWK RI DW OHDVW �� PP WR

HQDEOH D WXEH WR EH ILWWHG� 7KH PLQLPXP GLDPHWHU RI WKH ERUH RI WKH WHVW SRLQW VKDOO QRW H[FHHG � PP�

,W VKDOO EH SRVVLEOH WR PHDVXUH WKH JDV SUHVVXUH ZLWKRXW DIIHFWLQJ WKH VRXQGQHVV RI WKH FRPEXVWLRQ FLUFXLW�
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�� 2SHUDWLRQDO UHTXLUHPHQWV

��� *HQHUDO
([FHSW ZKHUH RWKHUZLVH VWDWHG� WKH IROORZLQJ UHTXLUHPHQWV DUH FKHFNHG XQGHU WKH WHVW FRQGLWLRQV RI ����

��� 6RXQGQHVV
����� 6RXQGQHVV RI WKH JDV FLUFXLW
7KH JDV FLUFXLW VKDOO EH VRXQG�

6RXQGQHVV LV YHULILHG EHIRUH DQG DIWHU DOO WKH WHVWV RI WKLV VWDQGDUG�

6RXQGQHVV LV DVVXUHG LI� XQGHU WKH WHVW FRQGLWLRQV RI ������ WKH OHDNDJH RI DLU GRHV QRW H[FHHG�

� IRU WHVW Q� �� ���� GP��K�

� IRU WHVWV Q� � DQG Q� �� ���� GP��K IRU HDFK UHOHYDQW VKXW�RII GHYLFH�

� IRU WHVW Q� �� ���� GP��K�

����� 6RXQGQHVV RI WKH FRPEXVWLRQ FLUFXLW
������� *HQHUDO
%RLOHUV VKDOO EH VRXQG LQ DFFRUGDQFH ZLWK ������� RU �������� 'XFWV VKDOO EH VRXQG LQ DFFRUGDQFH ZLWK ��������
������� DQG ��������

������� $LU VXSSO\ DQG FRPEXVWLRQ SURGXFW FLUFXLW
6RXQGQHVV ZLWK UHVSHFW WR WKH URRP ZKHUH WKH ERLOHU LV LQVWDOOHG LV HQVXUHG LI� XQGHU WKH WHVW FRQGLWLRQV RI ��������
WKH OHDNDJH UDWHV GR QRW H[FHHG WKH YDOXHV LQ 7DEOH ��

7DEOH ��0D[LPXP DGPLVVLEOH OHDNDJH UDWHV

7HVW REMHFW 6XUURXQGLQJ RI WKH FRPEXVWLRQ
SURGXFWV FLUFXLW E\ WKH FRPEXVWLRQ
DLU FLUFXLW

0D[LPXP OHDNDJH UDWH

P��K

%RLOHU ZLWK LWV DLU VXSSO\ DQG
FRPEXVWLRQ SURGXFWV HYDFXDWLRQ
GXFWV DQG DOO WKHLU MRLQWV

FRPSOHWHO\

QRW FRPSOHWHO\

�

�

%RLOHU DQG WKH MRLQW WR WKH DLU VXSSO\
DQG FRPEXVWLRQ SURGXFWV HYDFXDWLRQ
GXFW

FRPSOHWHO\

QRW FRPSOHWHO\

�

���

&RPEXVWLRQ SURGXFWV HYDFXDWLRQ GXFWV� QRW FRPSOHWHO\ VXUURXQGHG E\
FRPEXVWLRQ DLU� ZLWK DOO LWV MRLQWV H[FOXGLQJ WKH MRLQW WHVWHG DERYH

���

$LU VXSSO\ GXFW ZLWK DOO LWV MRLQWV H[FOXGLQJ WKH MRLQW WHVWHG DERYH �

������� &RPEXVWLRQ SURGXFWV FLUFXLW
6RXQGQHVV LV HQVXUHG LI XQGHU WKH WHVW FRQGLWLRQV RI ������� WKH OHDNDJH UDWH RI WKH ERLOHU DQG WKH FRPEXVWLRQ
SURGXFWV HYDFXDWLRQ GXFWV GRHV QRW H[FHHG ��� P��K�

+RZHYHU� IRU ERLOHUV GHVLJQHG DV OLYLQJ VSDFH GHGLFDWHG ERLOHUV DQG WKHLU GXFWV� WKLV YDOXH VKDOO QRW H[FHHG ��� P��K�

Soundness is verified before and after all the tests of this standard, except the tests specified  in 7.10.  
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������� &RPEXVWLRQ SURGXFWV HYDFXDWLRQ GXFW IRU DOWHUQDWLYH FRQWURO V\VWHPV
�VHH ��������� LQGLUHFW VXSHUYLVLRQ PHWKRGV�
7KH VRXQGQHVV RI WKH FRPEXVWLRQ SURGXFWV HYDFXDWLRQ GXFW IRU LQVWDOODWLRQ ERWK LQVLGH DQG RXWVLGH WKH URRP ZKHUH
WKH ERLOHU LV LQVWDOOHG� SHUPLWWHG IRU DOWHUQDWLYH FRQWURO V\VWHPV� LV HQVXUHG LI� XQGHU WKH WHVW FRQGLWLRQV RI ��������
WKH OHDNDJH UDWH SHU VXUIDFH DUHD RI WKH GXFW GRHV QRW H[FHHG ����� GP��V�P� ���

������� 6HSDUDWH FRPEXVWLRQ SURGXFWV HYDFXDWLRQ GXFW
7KH VRXQGQHVV RI D VHSDUDWH FRPEXVWLRQ SURGXFWV HYDFXDWLRQ GXFW ZLWK UHVSHFW WR DUHDV RWKHU WKDQ WKH URRP ZKHUH
WKH ERLOHU LV LQVWDOOHG LV HQVXUHG LI XQGHU WKH WHVW FRQGLWLRQV RI �������� WKH OHDNDJH UDWH SHU VXUIDFH DUHD RI WKH GXFW
GRHV QRW H[FHHG ����� GP��V�P��

������� 6HSDUDWH DQG FRQFHQWULF DLU VXSSO\ GXFWV
7KH VRXQGQHVV RI WKH DLU VXSSO\ GXFW ZLWK UHVSHFW WR DOO DUHDV RWKHU WKDQ WKH URRP ZKHUH WKH ERLOHU LV LQVWDOOHG� LV
HQVXUHG LI XQGHU WKH WHVW FRQGLWLRQV RI ������� WKH OHDNDJH UDWH SHU VXUIDFH DUHD RI WKH GXFW GRHV QRW H[FHHG
��� GP��V�P��

�� 7KLV ILJXUH VKRXOG EH UHYLVHG DIWHU WKH ILQDOL]LQJ RI WKH UHOHYDQW SURGXFW VWDQGDUG E\ &(1�7& ����

6.2.2.7  Durability against corrosion 

 
 

Table A4-1    Flue duct material specification 

 Material Symbol Minimum 
Nominal 

Thickness 
non-condensing b)

Minimum 
nominal 

Thickness 
condensing b)

 EN AW – 
4047A 

EN AW Al Si 12 (A), 
and 
CU <0,1%, Zn<0,15%
(cast aluminium) 

0,5 1,5 

 EN AW – 
1200A 

EN AW-AL 99,0 (A) 0,5 1,5 

 EN AW-6060 EN AW-Al MgSi 0,5 1,5 

 1.4401 X5CrNiMo 17-12-2 0,4 

 1.4404a) X2CrNiMo 17-12-2 0,4 0,4 

 1.4432 X2CrNiMo 17-12-3 0,4 

 1.4539 X1NiCrMoCu 25-20-5 0,4 

 1.4401 X5CrNiMo 17-12-2 0,11c) 0,11c)

 1.4404a X2CrNiMo 17-12-2 0,11c) 0,11c)

 1.4432 X2CrNiMo 17-12-3 0,11c) 0,11c)

 1.4539 X1NiCrMoCu 25-20-5 0,11c) 0,11c)

a) Equivalent for material No 1.4404 = 1.4571 (symbol X6CrNiMoTi 17-12-2). 

b) According to declaration of manufacturer, see definition 3.4.19 

c) Flexible liners only allowed when installed in an existing chimney 

 
The actual minimum thickness of the materials shall always be greater than 90 % of the minimum nominal 
thicknesses. (  
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The durability against corrosion of the combustion product evacuation duct is demonstrated by fulfilling either:  
–
 

the requirements in Table A4-1 or 
– a corrosion test method from normative Annex A of EN 1856-1:2003. 

0,4 

0,4 

0,4 

mm                       mm
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����� 6RXQGQHVV RI WKH ZDWHU FLUFXLW

8QGHU WKH WHVW FRQGLWLRQV RI ����� WKHUH VKDOO EH QHLWKHU OHDNDJH QRU SHUPDQHQW YLVLEOH GLVWRUWLRQ�

��� +HDW LQSXWV DQG KHDW RXWSXW

����� 7KH QRPLQDO KHDW LQSXW RU WKHPD[LPXP DQGPLQLPXP KHDW LQSXW
7KH KHDW LQSXW REWDLQHG XQGHU WKH WHVW FRQGLWLRQV IURP ����� VKDOO QRW GLIIHU E\ PRUH WKDQ � � IURP�

� WKH QRPLQDO KHDW LQSXW� IRU ERLOHUV ZLWKRXW D UDQJH UDWLQJ GHYLFH� RU�

� WKH PD[LPXP DQG PLQLPXP KHDW LQSXW IRU ERLOHUV ZLWK D UDQJH UDWLQJ GHYLFH�

,I WKLV � � LV OHVV WKDQ ��� :� D WROHUDQFH RI ��� : LV DFFHSWDEOH�

����� $GMXVWPHQW RI WKH KHDW LQSXW E\ WKH GRZQVWUHDP JDV SUHVVXUH

:KHQ WKH PDQXIDFWXUHU¶V LQVWUXFWLRQV VSHFLI\ WKH YDOXH RI WKH GRZQVWUHDP SUHVVXUH WKDW HQDEOHV WKH QRPLQDO KHDW
LQSXW WR EH REWDLQHG� WKH KHDW LQSXW REWDLQHG XQGHU WKH WHVW FRQGLWLRQV RI ����� VKDOO QRW GLIIHU E\ PRUH WKDQ � �
IURP WKH QRPLQDO KHDW LQSXW� ,I WKLV � � LV OHVV WKDQ ��� :� D WROHUDQFH RI ��� : LV DFFHSWDEOH�

����� ,JQLWLRQ UDWH

)RU ERLOHUV ZKLFK PD\ EH LJQLWHG DW D KHDW LQSXW OHVV WKDQ WKH QRPLQDO KHDW LQSXW XQGHU WKH WHVW FRQGLWLRQV RI ������
LW LV YHULILHG WKDW WKH LJQLWLRQ UDWH RI WKH ERLOHU �VHH �������� GRHV QRW H[FHHG WKH LJQLWLRQ UDWH GHFODUHG E\ WKH
PDQXIDFWXUHU�

����� 1RPLQDO RXWSXW

,W LV YHULILHG WKDW WKH RXWSXW GHWHUPLQHG XQGHU WKH WHVW FRQGLWLRQV RI ����� LV QRW OHVV WKDQ WKH QRPLQDO RXWSXW�

��� 6DIHW\ RI RSHUDWLRQ

����� /LPLWLQJ WHPSHUDWXUHV

������� /LPLWLQJ WHPSHUDWXUHV RI WKH DGMXVWLQJ� FRQWURO DQG VDIHW\ GHYLFHV
8QGHU WKH WHVW FRQGLWLRQV RI ������� WKH WHPSHUDWXUH RI WKH DGMXVWLQJ� FRQWURO DQG VDIHW\ GHYLFHV VKDOO QRW H[FHHG WKH
YDOXH VWDWHG E\ WKH PDQXIDFWXUHU DQG WKHLU RSHUDWLRQ VKDOO UHPDLQ VDWLVIDFWRU\�

7KH VXUIDFH WHPSHUDWXUHV RI WKH FRQWURO NQREV DQG RI DOO WKH SDUWV WKDW KDYH WR EH WRXFKHG GXULQJ QRUPDO XVH RI WKH
ERLOHU� PHDVXUHG RQO\ LQ WKH ]RQHV LQWHQGHG WR EH JULSSHG� DQG XQGHU WKH FRQGLWLRQV VWDWHG LQ �������� VKDOO QRW
H[FHHG WKH DPELHQW WHPSHUDWXUH E\ PRUH WKDQ�

� �� . IRU PHWDOV�

� �� . IRU SRUFHODLQ�

� �� . IRU SODVWLFV�

7KH WHPSHUDWXUH RI WKH VLGH ZDOOV� IURQW DQG WRS RI WKH ERLOHU VKDOO QRW H[FHHG WKH DPELHQW WHPSHUDWXUH E\ PRUH WKDQ
�� .� ZKHQ PHDVXUHG XQGHU WKH WHVW FRQGLWLRQV RI ��������

1HYHUWKHOHVV� SDUWV RI WKH FDVH ZLWKLQ � FP RI WKH HGJH RI WKH VLJKW JODVV� DQG ZLWKLQ �� FP RI WKH IOXH GXFW DUH
H[HPSW IURP WKLV UHTXLUHPHQW�

6.4.1.2  Limiting temperatures of the side walls, the front and the top of the outside of the boiler and of 
the ducts( 
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������� ([WHUQDO WHPSHUDWXUH RI WKH GXFWV
7KH WHPSHUDWXUH RI WKH GXFWV LQ FRQWDFW ZLWK RU SDVVLQJ WKURXJK WKH ZDOOV RI WKH GZHOOLQJ VKDOO QRW H[FHHG WKH
DPELHQW WHPSHUDWXUH E\ PRUH WKDQ �� . XQGHU WKH WHVW FRQGLWLRQV RI ��������

+RZHYHU� ZKHQ WKLV WHPSHUDWXUH ULVH H[FHHGV �� .� WKH PDQXIDFWXUHU VKDOO VWDWH LQ WKH WHFKQLFDO LQVWUXFWLRQV IRU WKH
LQVWDOOHU WKH QDWXUH RI WKH SURWHFWLRQ ZKLFK KDV WR EH DSSOLHG EHWZHHQ WKH GXFWV DQG WKH ZDOOV LQ FDVH WKH\ DUH
FRQVWUXFWHG IURP LQIODPPDEOH PDWHULDOV� 7KLV SURWHFWLRQ VKDOO EH VXSSOLHG WR WKH WHVW ODERUDWRU\ ZKLFK VKDOO FKHFN
WKDW� ZLWK WKH ERLOHU ILWWHG ZLWK LW� WKH H[WHUQDO VXUIDFH WHPSHUDWXUH LQ FRQWDFW ZLWK WKH ZDOO PHDVXUHG XQGHU WKH WHVW
FRQGLWLRQV RI ������� GRHV QRW H[FHHG WKH DPELHQW WHPSHUDWXUH E\ PRUH WKDQ �� .�

����� ,JQLWLRQ � &URVV OLJKWLQJ � )ODPH VWDELOLW\

������� /LPLW FRQGLWLRQV
8QGHU WKH WHVW FRQGLWLRQV VSHFLILHG LQ �������� DQG LQ VWLOO DLU� LJQLWLRQ DQG FURVV OLJKWLQJ VKDOO EH FDSDEOH RI EHLQJ
HIIHFWHG FRUUHFWO\� UDSLGO\ DQG TXLHWO\� 7KH IODPHV VKDOO EH VWDEOH� $ VOLJKW WHQGHQF\ WR OLIW DW WKH PRPHQW RI LJQLWLRQ
LV SHUPLVVLEOH� EXW WKH IODPHV VKDOO EH VWDEOH WKHUHDIWHU�

,JQLWLRQ RI WKH EXUQHU VKDOO RFFXU DW DOO JDV UDWHV ZKLFK FDQ EH JLYHQ E\ WKH FRQWUROV DV VWDWHG E\ WKH PDQXIDFWXUHU
DQG WKHUH VKDOO EH QHLWKHU OLJKW�EDFN QRU SURORQJHG IODPH OLIW� +RZHYHU� EULHI OLJKW�EDFN GXULQJ LJQLWLRQ RU
H[WLQFWLRQ RI WKH EXUQHU LV DFFHSWHG LI WKLV GRHV QRW DIIHFW FRUUHFW RSHUDWLRQ�

$ SHUPDQHQW LJQLWLRQ EXUQHU VKDOO QRW EH H[WLQJXLVKHG GXULQJ LJQLWLRQ RU H[WLQFWLRQ RI WKH EXUQHU� ZKLOH WKH ERLOHU LV
RSHUDWLQJ� WKH LJQLWLRQ EXUQHU IODPH VKDOO QRW FKDQJH WR VXFK DQ H[WHQW WKDW LW FDQ QR ORQJHU IXOILO LWV IXQFWLRQ
�LJQLWLRQ RI WKH EXUQHU� RSHUDWLRQ RI WKH IODPH VXSHUYLVLRQ GHYLFH��

:KHQ WKH LJQLWLRQ EXUQHU KDV EHHQ DOLJKW IRU D VXIILFLHQW WLPH IRU QRUPDO DQG UHJXODU RSHUDWLRQ RI WKH ERLOHU WR EH
REWDLQHG� LW VKDOO DOZD\V EH UHDG\ WR RSHUDWH ZLWKRXW IDLO� HYHQ LI WKH JDV VXSSO\ WR WKH EXUQHU LV WXUQHG RII DQG RQ E\
VHYHUDO TXLFN DQG VXFFHVVLYH DGMXVWPHQWV RI WKH WKHUPRVWDW�

'

The temperature of the floor on which the boiler is eventually placed, where appropriate, that of the panels 
placed at the side of and behind the boiler and the surfaces adjacent to ducts and/or terminal shall not, at any point, 
exceed the ambient temperature by more than 80 K under the test conditions of 7.4.1.4. 

If  this temperature rise is between 60 K and 80 K, the manufacturer shall state in the technical instructions for the 
installer the nature of the protection which has to be applied between the boiler and the adjacent surfaces when 
these latter are made of inflammable materials. 

This protection shall be supplied to the test laboratory, which shall check that, with the boiler fitted with it, the 
surface temperatures measured under the test conditions of 7.4.1.4 do not exceed the ambient temperature by more 
than 60 K.  

6.4.1.3  Limiting temperatures adjacent to the boiler casing and ducts  

,Q DGGLWLRQ� WR WHVW IODPH VWDELOLW\ IRU ERLOHUV ZKLFK KDYH DQ LQGLUHFW PHDQV RI LQGLFDWLQJ WKH SUHVHQFH RI WKH IODPH�
WKH FDUERQ PRQR[LGH FRQFHQWUDWLRQ� DW WKHUPDO HTXLOLEULXP� RI WKH GU\� DLU�IUHH FRPEXVWLRQ SURGXFWV XVLQJ IODPH OLIW
OLPLW JDV VKDOO QRW EH PRUH WKDQ � ��� SSP�

127(� � SSP   � FP
�
�P

�

7KH DERYH UHTXLUHPHQWV VKDOO DOVR EH IXOILOOHG ZKHUH VSDUN UHVWRUDWLRQ RU UHF\FOLQJ LV SURYLGHG�
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������� 6SHFLDO FRQGLWLRQV
8QGHU WKH WHVW FRQGLWLRQV RI �������� LJQLWLRQ RI WKH LJQLWLRQ EXUQHU� LJQLWLRQ RI WKH PDLQ EXUQHU E\ WKH LJQLWLRQ
EXUQHU RU GLUHFW LJQLWLRQ RI WKH PDLQ EXUQHU� FRPSOHWH FURVV OLJKWLQJ RI WKH PDLQ EXUQHU DQG DOVR VWDELOLW\ RI WKH
LJQLWLRQ EXUQHU ZKHQ LW DORQH LV DOLJKW RU RI WKH LJQLWLRQ EXUQHU DQG PDLQ EXUQHU RSHUDWLQJ VLPXOWDQHRXVO\ VKDOO EH
DVVXUHG� 6OLJKW IODPH GLVWXUEDQFH LV SHUPLWWHG EXW WKHUH VKDOO EH QR IODPH H[WLQFWLRQ�

������� 5HGXFWLRQ RI WKH JDV UDWH RI WKH LJQLWLRQ EXUQHU
8QGHU WKH WHVW FRQGLWLRQV RI �������� DQG ZKHQ WKH JDV UDWH RI WKH LJQLWLRQ EXUQHU LV UHGXFHG WR WKH PLQLPXP
UHTXLUHG WR NHHS RSHQ WKH JDV YDOYH RI WKH IODPH VXSHUYLVLRQ GHYLFH� LJQLWLRQ RI WKH PDLQ EXUQHU VKDOO EH DVVXUHG
ZLWKRXW GDPDJH WR WKH ERLOHU�

����� 5HGXFWLRQ RI WKH JDV SUHVVXUH
8QGHU WKH WHVW FRQGLWLRQV RI ������ WKHUH VKDOO EH QR GDQJHURXV VLWXDWLRQ IRU WKH XVHU RU GDPDJH WR WKH ERLOHU�

����� 'HIHFWLYH FORVXUH RI WKH JDV YDOYH LPPHGLDWHO\ XSVWUHDP RI WKH PDLQ EXUQHU
:KHUH WKH JDV OLQH LV GHVLJQHG VXFK WKDW WKH JDV VXSSO\ WR WKH LJQLWLRQ EXUQHU LV WDNHQ IURP EHWZHHQ WKH WZR PDLQ
EXUQHU JDV YDOYHV� LW LV FKHFNHG XQGHU WKH WHVW FRQGLWLRQV RI ����� WKDW QR GDQJHURXV VLWXDWLRQ FDQ DULVH LQ WKH HYHQW
RI GHIHFWLYH FORVXUH RI WKH JDV YDOYH LPPHGLDWHO\ XSVWUHDP RI WKH PDLQ EXUQHU ZKHQ WKH LJQLWLRQ EXUQHU LV LJQLWHG�

����� 3UH�SXUJH

������� *HQHUDO
)RU IDQ�DVVLVWHG ERLOHUV� SUH�SXUJH LV PDQGDWRU\ EHIRUH HDFK LJQLWLRQ RI WKH PDLQ EXUQHU �D VLQJOH LJQLWLRQ DWWHPSW
RU VHYHUDO FRQVHFXWLYH DXWRPDWLF LJQLWLRQ DWWHPSWV� XQOHVV RQH RI WKH IROORZLQJ FRQGLWLRQV LV IXOILOOHG�

� 7KH ERLOHU LV ILWWHG ZLWK D SHUPDQHQW RU DOWHUQDWLQJ LJQLWLRQ EXUQHU�

� LI WKH KHDW LQSXW LV JUHDWHU WKDQ ����� N: DQG WKH JDV FLUFXLW LV ILWWHG ZLWK WZR YDOYHV ZKLFK DUH RI DW OHDVW FODVV
&
 RU FODVVHV %
 DQG '
� ZKLFK FORVH VLPXOWDQHRXVO\�

� WKH ERLOHU VDWLVILHV ������� �9HULILFDWLRQ RI WKH SURWHFWHG QDWXUH RI D FRPEXVWLRQ FKDPEHU��

� WKH ERLOHU VDWLVILHV ������� �9HULILFDWLRQ RI QRUPDO LJQLWLRQ LQ D FRPEXVWLEOH DLU�JDV PL[WXUH IRU W\SH & ERLOHUV
LQFRUSRUDWLQJ D IDQ�� 7KLV FRQGLWLRQ LV RQO\ DSSOLFDEOH IRU W\SH &�� DQG &�� ERLOHUV�

8QGHU WKH WHVW FRQGLWLRQV RI �������� WKH YROXPH RU WKH GXUDWLRQ RI WKH SUH�SXUJH VKDOO EH DW OHDVW�

� IRU ERLOHUV ZKHUH WKH SUH�SXUJH DLU LV LQGXFHG RYHU WKH ZKROH FURVV�VHFWLRQ RI WKH FRPEXVWLRQ FKDPEHU LQOHW� DW
OHDVW WKH YROXPH RI WKH FRPEXVWLRQ FKDPEHU RU DW OHDVW � V DW WKH DLU UDWH FRUUHVSRQGLQJ WR WKH QRPLQDO KHDW
LQSXW�

� IRU RWKHU ERLOHUV� DW OHDVW WKUHH WLPHV WKH YROXPH RI WKH FRPEXVWLRQ FKDPEHU RU DW OHDVW �� V�

,OOXVWUDWLRQV RI WKH FRPSRVLWLRQ RI WKH JDV FLUFXLW DUH JLYHQ LQ LQIRUPDWLYH DQQH[ '�

������� 9HULILFDWLRQ RI WKH SURWHFWHG QDWXUH RI D FRPEXVWLRQ FKDPEHU
8QGHU WKH WHVW FRQGLWLRQV RI ������� LW LV FKHFNHG WKDW DQ LJQLWLRQ ZLWKLQ WKH FRPEXVWLRQ FKDPEHU GRHV QRW LJQLWH D
FRPEXVWLEOH PL[WXUH RI DLU DQG JDV RXWVLGH WKH FRPEXVWLRQ FKDPEHU�

������� 9HULILFDWLRQ RI QRUPDO LJQLWLRQ LQ D FRPEXVWLEOH DLU�JDV PL[WXUH IRU W\SH & ERLOHUV LQFRUSRUDWLQJ D
IDQ
8QGHU WKH WHVW FRQGLWLRQV RI ������� LW LV FKHFNHG WKDW LJQLWLRQ RFFXUV FRUUHFWO\ ZLWKRXW GHWHULRUDWLRQ RI WKH ERLOHU
ZKHQ WKH FRPEXVWLRQ FKDPEHU LV ILUVW ILOOHG ZLWK D FRPEXVWLEOH DLU�JDV PL[WXUH�
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����� )XQFWLRQLQJ RI D SHUPDQHQW LJQLWLRQ EXUQHU ZKHQ WKH IDQ VWRSV GXULQJ WKH VWDQGE\ WLPH
8QGHU WKH WHVW FRQGLWLRQV RI ����� WKH IODPH VWDELOLW\ RI WKH LJQLWLRQ EXUQHU VKDOO EH FRUUHFW�

����� /HDNDJH RI FRPEXVWLRQ SURGXFWV IRU W\SH &� ERLOHUV
8QGHU WKH WHVW FRQGLWLRQV RI ����� FRPEXVWLRQ SURGXFWV VKDOO RQO\ HVFDSH IURP WKH VHFRQGDU\ IOXH RXWOHW�

��� $GMXVWLQJ� FRQWURO DQG VDIHW\ GHYLFHV
����� *HQHUDO
7KH GHYLFHV VKDOO RSHUDWH FRUUHFWO\ XQGHU H[WUHPH FRQGLWLRQV� QDPHO\� DW WKH PD[LPXP WHPSHUDWXUH WR ZKLFK WKH\
DUH VXEMHFWHG LQ WKH ERLOHU DQG ZKHQ WKH YROWDJH LV YDULHG EHWZHHQ ���� WLPHV DQG ���� WLPHV WKH QRPLQDO YROWDJH�
DQG XQGHU DQ\ FRPELQDWLRQ RI WKHVH FRQGLWLRQV�

)RU YROWDJHV EHORZ �� � RI WKH QRPLQDO YDOXH� WKH GHYLFHV VKDOO HLWKHU FRQWLQXH WR DVVXUH VDIHW\ RU FDXVH VDIHW\
VKXWGRZQ�

'HYLFHV WKDW GR QRW FRPSO\ ZLWK (1 ��� (1 ���� (1 ���� (1 ��� RU (1 ��� VKDOO FRPSO\ ZLWK WKH IROORZLQJ
UHTXLUHPHQWV�

����� &RQWURO GHYLFHV
������� 5RWDU\ NQRE
8QGHU WKH WHVW FRQGLWLRQV RI ������� WKH RSHUDWLQJ WRUTXH RI D NQRE VKDOO QRW H[FHHG ��� 1�P RU ����� 1�P�PP RI
NQRE GLDPHWHU�

������� 3XVK�EXWWRQ
8QGHU WKH WHVW FRQGLWLRQV RI ������� WKH IRUFH UHTXLUHG WR RSHQ DQG�RU WR NHHS RSHQ WKH FORVXUH HOHPHQW VKDOO QRW
H[FHHG �� 1 RU ��� 1�PP� RI WKH DUHD RI WKH EXWWRQ�

����� $XWRPDWLF YDOYHV
������� 6HDOLQJ IRUFH
8QGHU WKH WHVW FRQGLWLRQV RI ������� WKH DLU OHDNDJH UDWH VKDOO QRW H[FHHG ���� GP��K ZKHQ WKH YDOYH LV VXEMHFWHG WR D
EDFN SUHVVXUH RI�
� FODVV %
 YDOYH� �� PEDU�

� FODVV &
 YDOYH� �� PEDU�

������� &ORVLQJ IXQFWLRQ
8QGHU WKH WHVW FRQGLWLRQV RI ������� WKH YDOYHV VKDOO FORVH DXWRPDWLFDOO\ EHIRUH WKH YROWDJH UHDFKHV �� � RI WKH
PLQLPXP RI WKH YROWDJH UDQJH VWDWHG E\ WKH PDQXIDFWXUHU�

9DOYHV XVLQJ DQ DX[LOLDU\ IOXLG VKDOO FORVH DXWRPDWLFDOO\ RQ UHGXFLQJ WKH DFWXDWLQJ SUHVVXUH WR �� � RI WKH
PD[LPXP SUHVVXUH VWDWHG E\ WKH PDQXIDFWXUHU�

7KH YDOYHV VKDOO FORVH DXWRPDWLFDOO\ RQ LQWHUUXSWLRQ RI WKH HOHFWULFLW\ VXSSO\ ZKHQ WKH HOHFWULFDO VXSSO\ YROWDJH LV
EHWZHHQ �� � RI LWV QRPLQDO PLQLPXP YDOXH DQG ��� � RI LWV QRPLQDO PD[LPXP YDOXH�

������� &ORVLQJ WLPH
8QGHU WKH WHVW FRQGLWLRQV RI �������� LW LV FKHFNHG WKDW WKH FORVLQJ WLPH RI WKH DXWRPDWLF YDOYH GRHV QRW H[FHHG�
� � V IRU FODVV %
 DQG &
 YDOYHV�

� � V IRU FODVV '
 YDOYHV�

������� (QGXUDQFH
9DOYHV WKDW DUH RSHUDWHG DW HDFK FRQWUROOHG VKXWGRZQ DUH VXEMHFWHG WR DQ HQGXUDQFH WHVW RI ��� ��� F\FOHV�

9DOYHV WKDW UHPDLQ SHUPDQHQWO\ RSHQ DQG WKDW DUH FORVHG RQO\ E\ D VDIHW\ GHYLFH DUH VXEMHFWHG WR DQ HQGXUDQFH WHVW
RI � ��� F\FOHV�
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