
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

BRITISH STANDARD BS EN
1834-3:2000

The European Standard EN 1834-3:2000 has the status of a
British Standard

ICS 13.230; 27.020

NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW

Reciprocating internal
combustion engines Ð
Safety requirements for
design and construction
of engines for use in
potentially explosive
atomspheres Ð

Part 3: Group II engines for use in
flammable dust atmospheres

Full document details: BS EN 1834-3:2000

http://www.avadocuments.com/doc/bs-en-1834-3-2000
http://www.avadocuments.com/doc/bs-en-1834-3-2000


This British Standard, having
been prepared under the
direction of the Engineering
Sector Committee, was published
under the authority of the
Standards Committee and comes
into effect on 15 April 2000

 BSI 04-2000

ISBN 0 580 34476 2

BS EN 1834-3:2000

Amendments issued since publication

Amd. No. Date Comments

National foreword

This British Standard is the official English language version of EN 1834-3:2000.

The UK participation in its preparation was entrusted by Technical Committee
MCE/14, RIC engines, to Subcommittee MCE/14/-/1, Engines to be used in
potentially explosive atomspheres, which has the responsibility to:

Ð aid enquirers to understand the text;

Ð present to the responsible European committee any enquiries on the
interpretation, or proposals for change, and keep the UK interests informed;

Ð monitor related international and European developments and promulgate
them in the UK.

A list of organizations represented on this subcommittee can be obtained on request
to its secretary.

Cross-references

The British Standards which implement international or European publications
referred to in this document may be found in the BSI Standards Catalogue under the
section entitled ªInternational Standards Correspondence Indexº, or by using the
ªFindº facility of the BSI Standards Electronic Catalogue.

A British Standard does not purport to include all the necessary provisions of a
contract. Users of British Standards are responsible for their correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, the EN title page,
pages 2 to 22, an inside back cover and a back cover.

The BSI copyright notice displayed in this document indicates when the document
was last issued.

Full document details: BS EN 1834-3:2000

http://www.avadocuments.com/doc/bs-en-1834-3-2000
http://www.avadocuments.com/doc/bs-en-1834-3-2000


(8523($1�67$1'$5'

1250(�(8523e(11(

(8523b,6&+(�1250

(1�������

-DQXDU\�����

,&6���������������

(QJOLVK�YHUVLRQ

5HFLSURFDWLQJ�LQWHUQDO�FRPEXVWLRQ�HQJLQHV���6DIHW\
UHTXLUHPHQWV�IRU�GHVLJQ�DQG�FRQVWUXFWLRQ�RI�HQJLQHV�IRU�XVH�LQ
SRWHQWLDOO\�H[SORVLYH�DWPRVSKHUHV���3DUW����*URXS�,,�HQJLQHV�IRU

XVH�LQ�IODPPDEOH�GXVW�DWPRVSKHUHV

0RWHXUV�DOWHUQDWLIV�j�FRPEXVWLRQ�LQWHUQH���3UHVFULSWLRQV�GH
VpFXULWp�SRXU�OD�FRQFHSWLRQ�HW�OD�FRQVWUXFWLRQ�GHV�PRWHXUV
IRQFWLRQQDQW�HQ�DWPRVSKqUH�H[SORVLEOH���3DUWLH����0RWHXUV
GX�JURXSH�,,�XWLOLVpV�GDQV�GHV�DWPRVSKqUHV�GH�SRXVVLqUHV

LQIODPPDEOHV

+XENROEHQ�9HUEUHQQXQJVPRWRUHQ��
6LFKHUKHLWVDQIRUGHUXQJHQ�I�U�GLH�.RQVWUXNWLRQ�XQG�GHQ�%DX
YRQ�0RWRUHQ�]XU�9HUZHQGXQJ�LQ�H[SORVLRQVJHIlKUGHWHQ

%HUHLFKHQ���7HLO�����0RWRUHQ�GHU�*UXSSH�,,�I�U�%HUHLFKH�PLW
H[SORVLRQIlKLJHQ�6WlXEHQ

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

&(1�PHPEHUV�DUH�ERXQG�WR�FRPSO\�ZLWK�WKH�&(1�&(1(/(&�,QWHUQDO�5HJXODWLRQV�ZKLFK�VWLSXODWH�WKH�FRQGLWLRQV�IRU�JLYLQJ�WKLV�(XURSHDQ
6WDQGDUG�WKH�VWDWXV�RI�D�QDWLRQDO�VWDQGDUG�ZLWKRXW�DQ\�DOWHUDWLRQ���8S�WR�GDWH�OLVWV�DQG�ELEOLRJUDSKLFDO�UHIHUHQFHV�FRQFHUQLQJ�VXFK�QDWLRQDO
VWDQGDUGV�PD\�EH�REWDLQHG�RQ�DSSOLFDWLRQ�WR�WKH�&HQWUDO�6HFUHWDULDW�RU�WR�DQ\�&(1�PHPEHU�

7KLV�(XURSHDQ�6WDQGDUG�H[LVWV�LQ�WKUHH�RIILFLDO�YHUVLRQV��(QJOLVK��)UHQFK��*HUPDQ����$�YHUVLRQ�LQ�DQ\�RWKHU�ODQJXDJH�PDGH�E\�WUDQVODWLRQ
XQGHU�WKH�UHVSRQVLELOLW\�RI�D�&(1�PHPEHU�LQWR�LWV�RZQ�ODQJXDJH�DQG�QRWLILHG�WR�WKH�&HQWUDO�6HFUHWDULDW�KDV�WKH�VDPH�VWDWXV�DV�WKH�RIILFLDO
YHUVLRQV�

&(1�PHPEHUV�DUH�WKH�QDWLRQDO�VWDQGDUGV�ERGLHV�RI�$XVWULD��%HOJLXP��&]HFK�5HSXEOLF��'HQPDUN��)LQODQG��)UDQFH��*HUPDQ\��*UHHFH�
,FHODQG��,UHODQG��,WDO\��/X[HPERXUJ��1HWKHUODQGV��1RUZD\��3RUWXJDO��6SDLQ��6ZHGHQ��6ZLW]HUODQG�DQG�8QLWHG�.LQJGRP�
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�������&(1 $OO�ULJKWV�RI�H[SORLWDWLRQ�LQ�DQ\�IRUP�DQG�E\�DQ\�PHDQV�UHVHUYHG
ZRUOGZLGH�IRU�&(1�QDWLRQDO�0HPEHUV�
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� 9HULILFDWLRQ�RI�WKH�VDIHW\�UHTXLUHPHQWV�DQG�RU�PHDVXUHV �������������������������������������� ��

� ,QIRUPDWLRQ�WR�EH�VXSSOLHG�E\�WKH�PDQXIDFWXUHU�WR�WKH�XVHU ��������������������������������� ��
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)RUHZRUG

7KLV�(XURSHDQ�6WDQGDUG�KDV�EHHQ�SUHSDUHG�E\�7HFKQLFDO�&RPPLWWHH�&(1�7&������,QWHUQDO
FRPEXVWLRQ�HQJLQHV��WKH�6HFUHWDULDW�RI�ZKLFK�LV�KHOG�E\�',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\�-XO\�������DQG�FRQIOLFWLQJ�QDWLRQDO�VWDQGDUGV�VKDOO
EH�ZLWKGUDZQ�DW�WKH�ODWHVW�E\�-XO\������

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�$QQH[�=$��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�

7KH�VWDQGDUGV�SUHSDUHG�E\�&(1�7&�����DUH�VSHFLILF�WR�LQWHUQDO�FRPEXVWLRQ�HQJLQHV�DQG
VXSSOHPHQW�WKRVH�$�DQG�%�VWDQGDUGV�FRQFHUQHG�ZLWK�VDIHW\�

1RUPDWLYH�DQG�LQIRUPDWLYH�DQQH[HV�WR�WKLV�VWDQGDUG�DUH�LQGLFDWHG�LQ�WKH�FRQWHQWV�OLVW���*HQHUDO
6DIHW\�UHTXLUHPHQWV�IRU�,QWHUQDO�&RPEXVWLRQ�(QJLQHV�DUH�JLYHQ�LQ�(1�������������

� ,QWURGXFWLRQ

7KLV�VWDQGDUG�KDV�EHHQ�SUHSDUHG�WR�EH�D�KDUPRQL]HG�VWDQGDUG�WR�SURYLGH�RQH�PHDQV�RI
FRQIRUPLQJ�ZLWK�WKH�HVVHQWLDO�VDIHW\�UHTXLUHPHQWV�RI�WKH�0DFKLQHU\��������((&��DQG�$7(;
������((&��'LUHFWLYHV�DQG�DVVRFLDWHG�()7$�UHJXODWLRQV���7KLV�(XURSHDQ�6WDQGDUG�LV�D�W\SH�&
VWDQGDUG�DV�GHILQHG�LQ�(1����������

7KH�H[WHQW�WR�ZKLFK�KD]DUGV�DUH�FRYHUHG�LV�LQGLFDWHG�LQ�WKH�VFRSH�RI�WKLV�VWDQGDUG���,Q�DGGLWLRQ�
PDFKLQHU\�VKDOO�FRPSO\�DV�DSSURSULDWH�ZLWK�SDUWV���DQG���RI�(1����������IRU�KD]DUGV�ZKLFK�DUH
QRW�FRYHUHG�E\�WKLV�VWDQGDUG�

7KH�UHTXLUHPHQWV�RI�WKLV�VWDQGDUG�DSSO\�WR�GHVLJQHUV��PDQXIDFWXUHUV��VXSSOLHUV�DQG�LPSRUWHUV�RI
UHFLSURFDWLQJ�LQWHUQDO�FRPEXVWLRQ�HQJLQHV�

7KLV�VWDQGDUG�DOVR�FRQWDLQV�WKH�LQIRUPDWLRQ�WR�EH�SURYLGHG�E\�WKH�PDQXIDFWXUHU�WR�WKH�XVHU�RI
UHFLSURFDWLQJ�LQWHUQDO�FRPEXVWLRQ�HQJLQHV�

� 6FRSH

7KLV�(XURSHDQ�6WDQGDUG�VSHFLILHV�WKH�VDIHW\�UHTXLUHPHQWV�DQG�RU�PHDVXUHV�WR�UHPRYH�WKH�KD]DUGV
DQG�OLPLW�WKH�ULVNV�RQ�UHFLSURFDWLQJ�LQWHUQDO�FRPEXVWLRQ�FRPSUHVVLRQ�LJQLWLRQ�HQJLQHV�RI�JURXS�,,
FDWHJRULHV���DQG���IRU�XVH�LQ�IODPPDEOH�GXVW�DWPRVSKHUHV�

7KH�VWDQGDUG�GRHV�QRW�GHILQH�UHTXLUHPHQWV�UHODWLQJ�WR�WKH�GULYHQ�PDFKLQHU\���7KHVH�UHTXLUHPHQWV
FDQ�EH�IRXQG�LQ�WKH�DSSURSULDWH�DSSOLFDWLRQ�VWDQGDUGV�
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7KLV�VWDQGDUG�GRHV�QRW�DSSO\�WR�HQJLQHV�XVHG�LQ�SUHPLVHV�IRU�WKH�SURFHVVLQJ��PDQXIDFWXUH�RU
VWRUDJH�RI�H[SORVLYHV�

7KH�VDIHW\�UHTXLUHPHQWV�IRU�HQJLQHV�IRU�XVH�LQ�SRWHQWLDOO\�H[SORVLYH�DWPRVSKHUHV�IRU�XQGHUJURXQG
DSSOLFDWLRQV�DUH�JLYHQ�LQ�(1�������������

7KH�VDIHW\�UHTXLUHPHQWV�IRU�HQJLQHV�IRU�XVH�LQ�IODPPDEOH�JDV�DQG�YDSRXU�DWPRVSKHUHV�DUH�JLYHQ
LQ�(1�������������

7KLV�VWDQGDUG�GRHV�QRW�DSSO\�WR�VSDUN�LJQLWLRQ�HQJLQHV�

7KH�KD]DUGV�DSSOLFDEOH�DUH�OLVWHG�LQ�FODXVH���DQG�UHODWH�WR�WKH�DGGLWLRQDO�KD]DUGV�RI�RSHUDWLRQ�LQ�DQ
DWPRVSKHUH�WKDW�PD\�EHFRPH�H[SORVLYH���7KH�WHVWV�ZKLFK�WKH�HQJLQH�DQG�LWV�DQFLOODU\�ILWWLQJV�DUH
UHTXLUHG�WR�XQGHUJR�WR�YHULI\�FRPSOLDQFH�ZLWK�WKLV�VSHFLILFDWLRQ�DUH�GHWDLOHG�LQ�WKLV�VWDQGDUG�

*HQHUDO�VDIHW\�UHTXLUHPHQWV�L�H��WKRVH�FRPPRQ�WR�DOO�5,&�HQJLQHV��DUH�FRYHUHG�LQ
(1�������������

7KLV�(XURSHDQ�6WDQGDUG�LV�DSSOLFDEOH�WR�HQJLQHV�ZKLFK�DUH�PDQXIDFWXUHG�DIWHU�WKH�GDWH�RI�LVVXH�RI
WKLV�VWDQGDUG�

� 1RUPDWLYH�UHIHUHQFHV

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

(1������ ���� 6DIHW\�RI�PDFKLQHU\���%DVLF�FRQFHSWV��JHQHUDO�SULQFLSOHV�IRU
GHVLJQ���3DUW����%DVLF�WHUPLQRORJ\��PHWKRGRORJ\

(1�������������$������ 6DIHW\�RI�PDFKLQHU\���%DVLF�FRQFHSWV��JHQHUDO�SULQFLSOHV�IRU
GHVLJQ���3DUW����7HFKQLFDO�SULQFLSOHV�DQG�VSHFLILFDWLRQV

(1����� ���� 6DIHW\�RI�PDFKLQHU\�±�3ULQFLSOHV�IRU�ULVN�DVVHVVPHQW
(1������� ���� ([SORVLYH�DWPRVSKHUHV���([SORVLRQ�SUHYHQWLRQ�DQG

SURWHFWLRQ�±�3DUW����%DVLF�FRQFHSWV�DQG�PHWKRGRORJ\
(1������� ���� 5HFLSURFDWLQJ�LQWHUQDO�FRPEXVWLRQ�HQJLQHV���6DIHW\��

3DUW����&RPSUHVVLRQ�LJQLWLRQ�HQJLQHV
(1������� ���� +LJK�HIILFLHQF\�DLU�ILOWHU��+(3$�DQG�8/3$����3DUW����

&ODVVLILFDWLRQ��SHUIRUPDQFH��WHVWLQJ��PDUNLQJ
(1������� ���� 5HFLSURFDWLQJ�LQWHUQDO�FRPEXVWLRQ�HQJLQHV���6DIHW\

UHTXLUHPHQWV�IRU�GHVLJQ�DQG�FRQVWUXFWLRQ�RI�HQJLQHV�IRU�XVH
LQ�SRWHQWLDOO\�H[SORVLYH�DWPRVSKHUHV���3DUW����*URXS�,,
HQJLQHV�IRU�XVH�LQ�IODPPDEOH�JDV�DQG�YDSRXU�DWPRVSKHUHV

(1������� ���� 5HFLSURFDWLQJ�LQWHUQDO�FRPEXVWLRQ�HQJLQHV���6DIHW\
UHTXLUHPHQWV�IRU�GHVLJQ�DQG�FRQVWUXFWLRQ�RI�HQJLQHV�IRU�XVH
LQ�SRWHQWLDOO\�H[SORVLYH�DWPRVSKHUHV���3DUW����*URXS�,
HQJLQHV�IRU�XVH�LQ�XQGHUJURXQG�ZRUNLQJV�VXVFHSWLEOH�WR
ILUHGDPS�DQG�RU�FRPEXVWLEOH�GXVW

(1������ ���� (OHFWULFDO�DSSDUDWXV�IRU�SRWHQWLDOO\�H[SORVLYH�DWPRVSKHUHV�±
*HQHUDO�UHTXLUHPHQWV
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5������� ���� 6DIHW\�RI�PDFKLQHU\���*XLGDQFH�DQG�UHFRPPHQGDWLRQV�IRU
WKH�DYRLGDQFH�RI�KD]DUGV�GXH�WR�VWDWLF�HOHFWULFLW\

,62����� ���� $QWLVWDWLF�HQGOHVV�9�EHOWV���(OHFWULFDO�FRQGXFWLYLW\��
&KDUDFWHULVWLFV�DQG�PHWKRG�RI�WHVW

,62����� ���� 5HFLSURFDWLQJ�LQWHUQDO�FRPEXVWLRQ�HQJLQHV���9RFDEXODU\
,62������� ���� 5HFLSURFDWLQJ�LQWHUQDO�FRPEXVWLRQ�HQJLQHV���3HUIRUPDQFH��

3DUW����7HVW�PHDVXUHPHQWV
,62������� ���� 5HFLSURFDWLQJ�LQWHUQDO�FRPEXVWLRQ�HQJLQHV���9RFDEXODU\�RI

FRPSRQHQWV�DQG�V\VWHPV���3DUW����6WUXFWXUH�DQG�H[WHUQDO
FRYHUV

,62������� ���� 5HFLSURFDWLQJ�LQWHUQDO�FRPEXVWLRQ�HQJLQHV���9RFDEXODU\�RI
FRPSRQHQWV�DQG�V\VWHPV���3DUW����0DLQ�UXQQLQJ�JHDU

,62������� ���� 5HFLSURFDWLQJ�LQWHUQDO�FRPEXVWLRQ�HQJLQHV���9RFDEXODU\�RI
FRPSRQHQWV�DQG�V\VWHPV���3DUW����9DOYHV��FDPVKDIW�GULYH
DQG�DFWXDWLQJ�PHFKDQLVPV

,62������� ���� 5HFLSURFDWLQJ�LQWHUQDO�FRPEXVWLRQ�HQJLQHV���9RFDEXODU\�RI
FRPSRQHQWV�DQG�V\VWHPV���3DUW����3UHVVXUH�FKDUJLQJ�DQG
DLU�H[KDXVW�JDV�GXFWLQJ�V\VWHPV

,62������� ���� 5HFLSURFDWLQJ�LQWHUQDO�FRPEXVWLRQ�HQJLQHV���9RFDEXODU\�RI
FRPSRQHQWV�DQG�V\VWHPV���3DUW����6WDUWLQJ�V\VWHPV

,62����� ���� %HOW�GULYHV���(OHFWULFDO�FRQGXFWLYLW\�RI�DQWLVWDWLF�HQGOHVV
V\QFKURQRXV�EHOWV���&KDUDFWHULVWLFV�DQG�WHVW�PHWKRG

� 'HILQLWLRQV

)RU�WKH�SXUSRVHV�RI�WKLV�VWDQGDUG��WKH�GHILQLWLRQV�LQ�,62�����������DQG�,62�������������
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7KH�GHILQLWLRQV�JLYHQ�LQ�������RI�(1�������������DSSO\�

��� 7HPSHUDWXUHV

����� 0LQLPXP�LJQLWLRQ�WHPSHUDWXUH�RI�DQ�H[SORVLYH�DWPRVSKHUH

7KH�GHILQLWLRQ�LV�JLYHQ�LQ������RI�(1������������

����� 0LQLPXP�LJQLWLRQ�WHPSHUDWXUH�RI�GXVW�FORXG

7KH�GHILQLWLRQ�LV�JLYHQ�LQ������RI�(1������������

����� 0LQLPXP�LJQLWLRQ�WHPSHUDWXUH�RI�D�GXVW�OD\HU

7KH�GHILQLWLRQ�LV�JLYHQ�LQ������RI�(1������������

����� 0D[LPXP�VXUIDFH�WHPSHUDWXUH

7KH�KLJKHVW�WHPSHUDWXUH�DWWDLQHG�XQGHU�WKH�PRVW�DGYHUVH�RSHUDWLQJ�FRQGLWLRQV�RI�WKH�H[WHUQDO
VXUIDFHV�WR�ZKLFK�WKH�VXUURXQGLQJ�DWPRVSKHUH�KDV�DFFHVV���7KLV�LQFOXGHV�WKH�HQJLQH��LWV�ILWWLQJV��LWV
DQFLOODU\�HTXLSPHQW�LQFOXGLQJ��VSDUN�DUUHVWHU��GXFWV��HWF�

����� 0D[LPXP�WHPSHUDWXUH

7KH�PD[LPXP�WHPSHUDWXUH�LV�WKH�JUHDWHVW�XQGHU�WKH�PRVW�DGYHUVH�RSHUDWLQJ�FRQGLWLRQV�RI�

D��WKH�PD[LPXP�VXUIDFH�WHPSHUDWXUH�DV�GHILQHG�LQ�������

E��WKH�PD[LPXP�WHPSHUDWXUH�RI�

��WKH�H[KDXVW�JDV�HPLWWHG�LQWR�WKH�DWPRVSKHUH�LPPHGLDWHO\�DIWHU�WKH�IODPH�DUUHVWHU�
��WKH�FKDUJH�DLU�DW�WKH�RXWOHW�RI�WKH�ERRVWLQJ�GHYLFH�

� /LVW�RI�KD]DUGV

2QO\�WKH�VSHFLILF�KD]DUGV�IRU�HQJLQH�DSSOLFDWLRQV�LQ�SRWHQWLDOO\�H[SORVLYH�DWPRVSKHUHV�DUH�OLVWHG
EHORZ�DFFRUGLQJ�WR�(1�����������

��KD]DUGV�JHQHUDWHG�E\�PDWHULDOV�DQG�VXEVWDQFHV�SURFHVVHG��XVHG��H[KDXVWHG�RU�HMHFWHG�E\
PDFKLQHU\�LQFOXGLQJ�ILUH�RU�H[SORVLRQ�KD]DUGV��VHH�����������

��KD]DUGV�FDXVHG�E\�IDLOXUH�RU�PDOIXQFWLRQ�RI�WKH�FRQWURO�V\VWHP��VHH�������

��KD]DUGV�FDXVHG�E\�LQFRUUHFW�SRVLWLRQ�RU�DEVHQFH�RI�JXDUGV�RU�VDIHW\�UHODWHG�GHYLFHV�LQFOXGLQJ
VWDUWLQJ�DQG�VWRSSLQJ�GHYLFHV��DOVR�LQFOXGLQJ�VDIHW\�VLJQV�DQG�VLJQDOV��ZDUQLQJ�GHYLFHV�RU
LQIRUPDWLRQ��VHH����������������
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