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7KLV %ULWLVK 6WDQGDUG� KDYLQJ
EHHQ SUHSDUHG XQGHU WKH
GLUHFWLRQ RI WKH (QJLQHHULQJ 
6HFWRU 3ROLF\ DQG 6WUDWHJ\ 
&RPPLWWHH� ZDV SXEOLVKHG 
XQGHU WKH DXWKRULW\ RI WKH 
6WDQGDUGV 3ROLF\ DQG 6WUDWHJ\ 
&RPPLWWHH RQ
�� 1RYHPEHU ����

� %6, �� 1RYHPEHU ����

)LUVW SXEOLVKHG $SULO ����
)LUVW UHYLVLRQ 6HSWHPEHU ����
6HFRQG UHYLVLRQ -XO\ ����
7KLUG HGLWLRQ 1RYHPEHU ����

7KH IROORZLQJ %6, UHIHUHQFHV
UHODWH WR WKH ZRUN RQ WKLV %ULWLVK
6WDQGDUG�
&RPPLWWHH UHIHUHQFH ,6(��������

,6%1 � ��� ����� �

&RPPLWWHHV UHVSRQVLEOH IRU WKLV 
%ULWLVK 6WDQGDUG
7KH SUHSDUDWLRQ RI WKLV %ULWLVK 6WDQGDUG ZDV HQWUXVWHG WR 6XEFRPPLWWHH
,6(�������� ,QWHUQDO FRDWLQJV DQG OLQLQJV� XSRQ ZKLFK WKH IROORZLQJ ERGLHV ZHUH
UHSUHVHQWHG�

%ULWLVK &RDWLQJV )HGHUDWLRQ /WG

&0) ¦ &DVW 0HWDOV )HGHUDWLRQ

,QVWLWXWH RI &RUURVLRQ

3LSHOLQH ,QGXVWULHV *XLOG

6RFLHW\ RI %ULWLVK :DWHU ,QGXVWULHV

6RFLHW\ RI &KHPLFDO ,QGXVWU\

8. 6WHHO $VVRFLDWLRQ

$PHQGPHQWV LVVXHG VLQFH SXEOLFDWLRQ

'DWH $PG� 1R� &RPPHQWV



%6 ���������

� %6, �� 1RYHPEHU ���� L

&RQWHQWV
3DJH

&RPPLWWHHV UHVSRQVLEOH ,QVLGH IURQW FRYHU
)RUHZRUG LL

� 6FRSH �
� 1RUPDWLYH UHIHUHQFHV �
� 7HUPV DQG GHILQLWLRQV �
� 6\QWKHWLF SULPHU IRU FROG DSSOLFDWLRQ �
� 0RGLILHG FRDWLQJ PDWHULDOV ZLWK LQHUW QRQ�ILEURXV ILOOHUV �
� 3DFNDJLQJ �
� 0DUNLQJ �
� 6DPSOLQJ �

$QQH[ $ �QRUPDWLYH� 'HWHUPLQDWLRQ RI YRODWLOH PDWWHU �
$QQH[ % �QRUPDWLYH� 6DJ WHVW �
$QQH[ & �QRUPDWLYH� /RZ WHPSHUDWXUH WHVW IRU FUDFNLQJ DQG GLVERQGLQJ �
$QQH[ ' �QRUPDWLYH� %HQG WHVWV �
$QQH[ ( �QRUPDWLYH� ,PSDFW WHVW �
$QQH[ ) �QRUPDWLYH� 3HHO WHVWV �
$QQH[ * �QRUPDWLYH� &DWKRGLF GLVERQGLQJ WHVW ��
$QQH[ + �LQIRUPDWLYH� 5HFRPPHQGDWLRQV IRU WKH XVH RI FRDWLQJ PDWHULDOV ��
$QQH[ , �QRUPDWLYH� 'HWHUPLQDWLRQ RI ILOOHU FRQWHQW E\ LJQLWLRQ ��
$QQH[ - �QRUPDWLYH� 'HWHUPLQDWLRQ RI GHQVLW\ DW �� �& ��
$QQH[ . �QRUPDWLYH� 'HWHUPLQDWLRQ RI SHQHWUDWLRQ ��
$QQH[ / �QRUPDWLYH� 'HWHUPLQDWLRQ RI IORZ WLPH ��
$QQH[ 0 �LQIRUPDWLYH� *XLGDQFH RQ WKH DSSOLFDWLRQ DQG VHUYLFH
WHPSHUDWXUHV RI FRDWLQJ PDWHULDOV ��
$QQH[ 1 �QRUPDWLYH� 3UHSDUDWLRQ RI VWHHO VXUIDFHV IRU WKH WHVWV GHVFULEHG 
LQ $QQH[ % WR $QQH[ * ��
$QQH[ 3 �QRUPDWLYH� 3ULPLQJ RI VWHHO VXUIDFHV IRU WKH WHVWV GHVFULEHG 
LQ $QQH[ % WR $QQH[ * ��
$QQH[ 4 �QRUPDWLYH� $SSOLFDWLRQ RI FRDWLQJ PDWHULDO IRU WKH WHVWV
GHVFULEHG LQ $QQH[ % WR $QQH[ * ��

%LEOLRJUDSK\ ��

)LJXUH *�� ¦ &DWKRGLF GLVERQGLQJ WHVW ULJ ��
)LJXUH *�� ¦ 9ROWDJH DGMXVWPHQW FLUFXLW ��
)LJXUH -�� ¦ 0RXOG IRU VDPSOH IRU GHQVLW\ GHWHUPLQDWLRQ ��
)LJXUH .�� ¦ 'LPHQVLRQV RI QHHGOH IRU SHQHWUDWLRQ WHVW ��

7DEOH � ¦ &KDUDFWHULVWLFV RI V\QWKHWLF SULPHU IRU FROG DSSOLFDWLRQ �
7DEOH � ¦ 7HVWV IRU FRDWLQJ PDWHULDOV RQ SULPHG PHWDO �
7DEOH � ¦ &KDUDFWHULVWLFV RI FRDWLQJ PDWHULDOV �
7DEOH 0�� ¦ $SSOLFDWLRQ WHPSHUDWXUHV IRU FRDWLQJ PDWHULDOV ��
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)RUHZRUG

7KLV %ULWLVK 6WDQGDUG KDV EHHQ SUHSDUHG E\ ,6(��������� ,W VXSHUVHGHV
%6 ���������� ZKLFK LV ZLWKGUDZQ� 7KLV QHZ HGLWLRQ RI %6 ���� LQFRUSRUDWHV
WHFKQLFDO FKDQJHV RQO\� ,W GRHV QRW UHIOHFW D IXOO UHYLHZ RU UHYLVLRQ RI WKLV
VWDQGDUG� ZKLFK ZLOO EH XQGHUWDNHQ LQ GXH FRXUVH�

3URWHFWLRQ E\ FRDO�WDU�EDVHG PDWHULDOV LV WKH PRVW H[WHQVLYHO\ XVHG PHWKRG RI
SURWHFWLQJ EXULHG DQG VXEPHUJHG VWHHO SLSHV� 0DWHULDOV XVHG LQ FRDWLQJ KDYH WR EH
SURSHUO\ FKRVHQ IRU SHUIRUPDQFH DQG FRPSDWLELOLW\� WKHVH DQG PDQ\ RWKHU
UHTXLUHPHQWV WKDW DSSO\ DUH VSHFLILHG LQ ,62 ���� SXEOLVKHG E\ WKH ,QWHUQDWLRQDO 
2UJDQL]DWLRQ IRU 6WDQGDUGL]DWLRQ �,62�� ,W LV HYLGHQW WKDW PDWHULDOV DQG SUDFWLFHV
YDU\ ZLGHO\ LQ WKH FRXQWULHV UHSUHVHQWHG RQ WKH ,62 FRPPLWWHH� DQG D FRPPRQ 
VWDQGDUG KDV WR DOORZ IRU WKH ZHOO HVWDEOLVKHG SUDFWLFHV RI WKH YDULRXV FRXQWULHV� 
,Q WKLV %ULWLVK 6WDQGDUG WKH DLP KDV EHHQ WR SURGXFH D GRFXPHQW WKDW LV
FRPSDWLEOH ZLWK WKH LQWHUQDWLRQDO VWDQGDUG EXW WKDW DOVR SUHVFULEHV FORVHU OLPLWV
IRU PDQ\ SURSHUWLHV� ZKLFK H[SHULHQFH LQ WKH 8. KDV VKRZQ WR EH DGYDQWDJHRXV�

7KH XVH RI KRW�DSSOLHG FRDO�WDU�EDVHG FRDWLQJ PDWHULDOV LV PHQWLRQHG LQ D QXPEHU 
RI %ULWLVK 6WDQGDUGV� %6 ��� UHIHUV WR VWHHO SLSHV� ILWWLQJV DQG VSHFLDOV� ZKLOH
%6 ������� %6 ������ DQG %6 ������ DOVR VSHFLI\ WKHVH FRDWLQJ PDWHULDOV IRU
VSHFLDOL]HG LURQ DQG VWHHO DUWLFOHV� +RW�DSSOLHG ELWXPHQ�EDVHG FRDWLQJ PDWHULDOV
IRU SURWHFWLQJ LURQ DQG VWHHO DUH VSHFLILHG LQ %6 �����

:$51,1*� 7KH FRDWLQJV VSHFLILHG LQ WKLV %ULWLVK 6WDQGDUG DUH QRW WR EH XVHG
ZKHUH WKH\ ZLOO FRPH LQWR FRQWDFW ZLWK ZDWHU IRU KXPDQ FRQVXPSWLRQ�

7KLV SXEOLFDWLRQ GRHV QRW SXUSRUW WR LQFOXGH DOO WKH QHFHVVDU\ SURYLVLRQV RI D
FRQWUDFW� 8VHUV DUH UHVSRQVLEOH IRU LWV FRUUHFW DSSOLFDWLRQ�

&RPSOLDQFH ZLWK D %ULWLVK 6WDQGDUG GRHV QRW RI LWVHOI FRQIHU LPPXQLW\
IURP OHJDO REOLJDWLRQV�

6XPPDU\ RI SDJHV

7KLV GRFXPHQW FRPSULVHV D IURQW FRYHU� DQ LQVLGH IURQW FRYHU� SDJHV L DQG LL� 
SDJHV � WR �� DQG D EDFN FRYHU�

7KH %6, FRS\ULJKW QRWLFH GLVSOD\HG LQ WKLV GRFXPHQW LQGLFDWHV ZKHQ WKH 
GRFXPHQW ZDV ODVW LVVXHG�
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� 6FRSH

7KLV %ULWLVK 6WDQGDUG VSHFLILHV UHTXLUHPHQWV IRU KRW�DSSOLHG FRDO�WDU�EDVHG PDWHULDOV� UHLQIRUFHG ZLWK
LQHUW QRQ�ILEURXV ILOOHUV� ZKLFK DUH XVHG WR SURWHFW LURQ DQG VWHHO DJDLQVW FRUURVLRQ� 5HTXLUHPHQWV IRU D 
SULPHU DUH LQFOXGHG EHFDXVH WKH SHUIRUPDQFH RI KRW�DSSOLHG FRDWLQJ PDWHULDOV GHSHQGV RQ LWV XVH�

'LIIHUHQW JUDGHV RI PDWHULDO DUH XVHG IRU GLIIHUHQW VXEVWUDWHV� FRQGLWLRQV RI DSSOLFDWLRQ DQG VHUYLFH� 7KLV
VWDQGDUG LQGLFDWHV IDFWRUV WKDW QHHG WR EH WDNHQ LQWR DFFRXQW LQ VHOHFWLQJ WKH JUDGH IRU D SDUWLFXODU XVH�

� 1RUPDWLYH UHIHUHQFHV
7KH IROORZLQJ UHIHUHQFHG GRFXPHQWV DUH LQGLVSHQVDEOH IRU WKH DSSOLFDWLRQ RI WKLV GRFXPHQW� )RU GDWHG
UHIHUHQFHV� RQO\ WKH HGLWLRQ VLWHG DSSOLHV� )RU XQGDWHG UHIHUHQFHV� WKH ODWHVW HGLWLRQ RI WKH UHIHUHQFHG
GRFXPHQW �LQFOXGLQJ DQ\ DPHQGPHQWV� DSSOLHV�

%6 ����������� 7HVW VLHYHV ¦ 7HFKQLFDO UHTXLUHPHQWV DQG WHVWLQJ ¦ 3DUW �� 7HVW VLHYHV RI PHWDO ZLUH FORWK 
�,62 �������������

%6 ���� 6SHFLILFDWLRQ IRU ODERUDWRU\ WKHUPRPHWHUV�

%6 ������������ 7HVW VLHYLQJ ¦ 0HWKRG XVLQJ WHVW VLHYHV RI ZRYHQ ZLUH FORWK DQG SHUIRUDWHG PHWDO SODWH 
�,62 �������������

%6 �����$������� 3UHSDUDWLRQ RI VWHHO VXEVWUDWHV EHIRUH DSSOLFDWLRQ RI SDLQWV DQG UHODWHG SURGXFWV ¦
9LVXDO DVVHVVPHQW RI VXUIDFH FOHDQOLQHVV ¦ 6SHFLILFDWLRQ IRU UXVW JUDGHV DQG SUHSDUDWLRQ JUDGHV RI XQFRDWHG 
VWHHO VXEVWUDWHV DQG RI VWHHO VXEVWUDWHV DIWHU RYHUDOO UHPRYDO RI SUHYLRXV FRDWLQJV
�,62 �������������

%6 (1 ���������� 0HWKRGV RI WHVWV IRU SHWUROHXP DQG LWV SURGXFWV ¦ %LWXPHQ DQG ELWXPLQRXV ELQGHUV ¦
'HWHUPLQDWLRQ RI QHHGOH SHQHWUDWLRQ �%6 ��������������

%6 (1 ����� 0HWKRGV RI WHVW IRU SHWUROHXP DQG LWV SURGXFWV ¦ %LWXPHQ DQG ELWXPLQRXV ELQGHUV ¦
'HWHUPLQDWLRQ RI VRIWHQLQJ SRLQW ¦ 5LQJ DQG EDOO PHWKRG �%6 ���������

%6 (1 ,62 ����� 3DLQWV DQG YDUQLVKHV ¦ 'HWHUPLQDWLRQ RI IORZ WLPH E\ XVH RI IORZ FXSV �%6 �����$���

%6 (1 ,62 ������ 3HWUROHXP SURGXFWV DQG RWKHU OLTXLGV ¦ 'HWHUPLQDWLRQ RI IODVK SRLQW ¦ $EHO FORVHG FXS 
PHWKRG �%6 ��������� ,62 �������

� 7HUPV DQG GHILQLWLRQV
)RU WKH SXUSRVHV RI WKLV %ULWLVK 6WDQGDUG� WKH IROORZLQJ WHUPV DQG GHILQLWLRQV DSSO\�

���  
FRDO�WDU�EDVHG PDWHULDO
PDWHULDO GHULYHG IURP FUXGH FRDO�WDU� SURGXFHG RQO\ E\ WKH KLJK�WHPSHUDWXUH FDUERQL]DWLRQ RI FRDO LQ FRNH
RYHQV

��� 
KRW�DSSOLHG
SURFHVV RI DSSOLFDWLRQ IRU PDWHULDOV RI VXFK D FRQVLVWHQF\ DW DPELHQW WHPSHUDWXUH WKDW KHDWLQJ LV UHTXLUHG
EHIRUH DSSOLFDWLRQ

���  
LQHUW ILOOHU
ILQHO\ GLYLGHG PLQHUDO SRZGHU ZKLFK LV QRW VXEVWDQWLDOO\ K\JURVFRSLF� QRW HOHFWULFDOO\ FRQGXFWLQJ DQG GRHV
QRW UHDFW ZLWK RWKHU LQJUHGLHQWV RI WKH FRDWLQJ PDWHULDO RU ZLWK WKH HQYLURQPHQW LQ ZKLFK LW LV XVHG

���  
PRGLILHG FRDO�WDU
PDWHULDO PDQXIDFWXUHG E\ WKH KRW GLVSHUVLRQ RI SRZGHUHG FRDO LQ FRDO�WDU RU LQ VXLWDEOH FRDO�WDU RLOV

���  
SULPHU
PDWHULDO DSSOLHG DV D WKLQ ILOP WR PHWDO LQ RUGHU WR HQVXUH PD[LPXP DGKHVLRQ RI WKH VXEVHTXHQW SURWHFWLYH
FRDWLQJ
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� 6\QWKHWLF SULPHU IRU FROG DSSOLFDWLRQ
127( $ V\QWKHWLF SULPHU IRU FROG DSSOLFDWLRQ LV XVHG ZLWK FRDWLQJ PDWHULDOV� 7KLV LV TXLFN GU\LQJ DQG DSSOLFDWLRQ RI WKH VXEVHTXHQW
FRDWLQJ LV SRVVLEOH ZLWKLQ D VKRUW WLPH� 7KH SULPHU VKRXOG EH DSSOLHG LQ DFFRUGDQFH ZLWK WKH PDQXIDFWXUHUªV LQVWUXFWLRQV�

��� &RPSRVLWLRQ

7KH V\QWKHWLF SULPHU IRU FROG DSSOLFDWLRQ VKDOO FRQVLVW RI FKORULQDWHG UXEEHU DQG SODVWLFL]HU DQG FRORXULQJ
PDWWHU� WRJHWKHU ZLWK VROYHQWV QHHGHG WR JLYH D FRQVLVWHQF\ VXLWDEOH IRU DSSOLFDWLRQ E\ VSUD\� EUXVK RU RWKHU
DSSURSULDWH PHWKRG� IRU H[DPSOH UROOHU RU VSRQJH�

��� &KDUDFWHULVWLFV

7KH FKDUDFWHULVWLFV RI WKH V\QWKHWLF SULPHU VKDOO EH LQ DFFRUGDQFH ZLWK 7DEOH � ZKHQ WHVWHG LQ DFFRUGDQFH
ZLWK WKH JLYHQ PHWKRGV RI WHVW�

,Q DGGLWLRQ� WKH SULPHU VKRXOG SURYLGH D ERQG EHWZHHQ WKH PHWDO DQG WKH FRDWLQJ PDWHULDO VR WKDW WKH
FRDWLQJ PDWHULDO VKDOO EH LQ DFFRUGDQFH ZLWK 7DEOH � ZKHQ WHVWHG LQ DFFRUGDQFH ZLWK WKH JLYHQ PHWKRGV RI
WHVW�

7DEOH � ¦ &KDUDFWHULVWLFV RI V\QWKHWLF SULPHU IRU FROG DSSOLFDWLRQ

� 0RGLILHG FRDWLQJ PDWHULDOV ZLWK LQHUW QRQ�ILEURXV ILOOHUV
127( 7KH SURWHFWLYH V\VWHP FDQ EH LQHIIHFWXDO LI WKH FRDWLQJ PDWHULDOV DUH QRW FRUUHFWO\ DSSOLHG� RU LI WKH\ DUH DSSOLHG WR DQ
XQVDWLVIDFWRU\ VXUIDFH� *XLGDQFH RQ WKH DSSOLFDWLRQ RI FRDWLQJ PDWHULDOV WR LURQ DQG VWHHO SLSHV LV JLYHQ LQ %6 ����� *XLGDQFH RQ WKH
XVH RI FRDWLQJ PDWHULDOV LV JLYHQ LQ $QQH[ +�

��� &RPSRVLWLRQ

7KH FRDWLQJ PDWHULDOV VKDOO FRQVLVW RI D XQLIRUP PL[WXUH RI PRGLILHG FRDO�WDU DQG LQHUW QRQ�ILEURXV ILOOHU�

7KH ILQHQHVV RI WKH LQHUW QRQ�ILEURXV ILOOHU VKDOO EH DV IROORZV ZKHQ WHVWHG LQ DFFRUGDQFH ZLWK
%6 ������������ ����

¦ SDVVLQJ �� �P WHVW VLHYH LQ DFFRUGDQFH ZLWK WKH UHOHYDQW UHTXLUHPHQWV RI %6 ���������� ¦
QRW OHVV WKDQ �� ��
¦ SDVVLQJ ��� �P WHVW VLHYH LQ DFFRUGDQFH ZLWK WKH UHOHYDQW UHTXLUHPHQWV RI %6 ���������� ¦
QRW OHVV WKDQ �� ��

&KDUDFWHULVWLF /LPLWV 0HWKRG RI WHVW

)ORZ WLPH �� PP IORZ FXS� DW �� �& �� V WR �� V %6 (1 ,62 ����
)ODVK SRLQW �$EHO FORVHG FXS�� PLQLPXP �� �& %6 (1 ,62 �����
9RODWLOH PDWWHU ���� �& WR ��� �&�� PD[LPXP �� � ORVV E\ PDVV $QQH[ $
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7DEOH � ¦ 7HVWV IRU FRDWLQJ PDWHULDOV RQ SULPHG PHWDO

��� &KDUDFWHULVWLFV

7KH FKDUDFWHULVWLFV RI WKH FRDWLQJ PDWHULDOV VKDOO EH LQ DFFRUGDQFH ZLWK WKH DSSURSULDWH JUDGH JLYHQ 
LQ 7DEOH � ZKHQ WHVWHG LQ DFFRUGDQFH ZLWK WKH JLYHQ PHWKRGV RI WHVW�
127( *XLGDQFH RQ WKH DSSOLFDWLRQ DQG VHUYLFH WHPSHUDWXUHV RI FRDWLQJ PDWHULDOV LV JLYHQ LQ $QQH[ 0�

��� 7HVWV

����� *HQHUDO

7KH FRDWLQJ PDWHULDOV� LQ FRQMXQFWLRQ ZLWK WKH DSSURSULDWH SULPHU� VKDOO EH LQ DFFRUGDQFH ZLWK WKH
DSSURSULDWH JUDGH JLYHQ LQ 7DEOH � ZKHQ WHVWHG LQ DFFRUGDQFH ZLWK WKH JLYHQ PHWKRG RI WHVW�

����� ,PSDFW WHVWV

,I WKH WHVW VSHFLPHQ IDLOV WKH LPSDFW WHVW �VHH 7DEOH �� DW � �& ZKHQ WHVWHG LQ DFFRUGDQFH ZLWK $QQH[ (� WZR 
IXUWKHU WHVW VSHFLPHQV VKDOO EH SUHSDUHG IURP WKH VDPH VDPSOH DV WKH IDLOHG WHVW VSHFLPHQ DQG WHVWHG
DW � �&� 7KH PDWHULDO VKDOO EH GHHPHG WR KDYH SDVVHG WKH LPSDFW WHVW SURYLGHG ERWK WKH DGGLWLRQDO WHVW
VSHFLPHQV SDVV WKH WHVW�

7HVW *UDGH ������ *UDGH ����� *UDGH ����� 0HWKRG RI WHVW

6DJ� PD[LPXP� PP
$QQH[ %�� �&� �� K ��� ��� ¦

�� �&� �� K ¦ ¦ ���
/RZ WHPSHUDWXUH FUDFNLQJ DQG 
GLVERQGLQJ

$QQH[ &��� �& 1RQH ¦ ¦
��� �& ¦ 1RQH ¦
��� �& ¦ ¦ 1RQH

%HQG DW � �&

$QQH[ '

)LUVW FUDFN� PLQLPXP� PP
,QLWLDO �� �� ¦
$IWHU KHDWLQJ �� �� ¦

'LVERQGHG DUHD� PD[LPXP� PP�

,QLWLDO ���� ���� ¦
$IWHU KHDWLQJ ���� ���� ¦

,PSDFW

$QQH[ (
'LVERQGHG DUHD� PD[LPXP� PP�

� �&D ����� ¦ ¦
�� �& ¦ ����� ¦

3HHO� LQLWLDO DQG GHOD\HG� PD[LPXP� PP

$QQH[ )

�� �& ��� ¦ ¦
�� �& ��� ��� ¦
�� �& ��� ��� ¦
�� �& ¦ ��� ���
�� �& ¦ ¦ ���

&DWKRGLF GLVERQGLQJ LQ �� GD\V
PD[LPXP� PP � � � $QQH[ *
D 6HH ������



%6 ���������

� � %6, �� 1RYHPEHU ����

7DEOH � ¦ &KDUDFWHULVWLFV RI FRDWLQJ PDWHULDOV

� 3DFNDJLQJ
3ULPHUV VKDOO EH SDFNHG LQ DLUWLJKW FRQWDLQHUV�

7KH FRDWLQJ PDWHULDO VKDOO EH VXSSOLHG LQ RQH RI WKH IROORZLQJ IRUPV�

D� DV D VROLG ¦ SDFNHG LQ HDVLO\ VWULSSDEOH FRQWDLQHUV RU LQ VWHHO GUXPV�
E� DV D KRW OLTXLG ¦ LQ EXON WDQNHUV�

7KH PDQXIDFWXUHU VKDOO SURYLGH LQVWUXFWLRQV IRU VWRULQJ DQG KDQGOLQJ RI WKHLU PDWHULDO�

� 0DUNLQJ
&RQWDLQHUV RI FRDO�WDU�EDVHG KRW�DSSOLHG FRDWLQJ PDWHULDOV VKDOO EH OHJLEO\ DQG SHUPDQHQWO\ PDUNHG ZLWK
WKH IROORZLQJ LQIRUPDWLRQ�

D� WKH QXPEHU DQG GDWH RI WKLV %ULWLVK 6WDQGDUG� L�H� %6 ������������
E� WKH JUDGH QXPEHU RI WKH PDWHULDO �H�J� JUDGH �������
F� WKH PDQXIDFWXUHUªV LGHQWLW\�
G� WKH PDQXIDFWXUHUªV EDWFK QXPEHU�

� 6DPSOLQJ
127( :KHQ VDPSOHV RI FRDWLQJ PDWHULDO RU SULPHU DUH UHTXLUHG IRU WHVWLQJ� WKH SXUFKDVHU DQG WKH VXSSOLHU VKRXOG DJUHH RQ WKH
QXPEHU RI SDFNDJHV WR EH VDPSOHG DQG WKH SURFHGXUH WR EH DGRSWHG� 7KH VDPSOHV VR WDNHQ VKRXOG EH LGHQWLILHG E\ WKH VXSSOLHU DQG
RQH�KDOI UHWDLQHG E\ WKH SXUFKDVHU IRU WKH SXUSRVH RI PDNLQJ VXFK WHVWV DV WKH\ UHTXLUH�

'XULQJ WKH FRROLQJ SHULRG DIWHU PDQXIDFWXUH� VRPH VHWWOLQJ RI WKH ILOOHU LQ WKH FRDWLQJ PDWHULDOV FDQ RFFXU� 
,Q RUGHU WR HQVXUH WKDW WKH\ DUH UHSUHVHQWDWLYH� WHVW VDPSOHV VKDOO EH PDGH XS RI HTXDO DPRXQWV WDNHQ IURP
WKH WRS� PLGGOH DQG ERWWRP RI WKH FRQWDLQHU�

$ VDPSOH RI SULPHU VKDOO EH REWDLQHG E\ GUDZLQJ QRW OHVV WKDQ � / HLWKHU DW WKH ILOOLQJ VWDJH RU IURP RQH RU 
PRUH SUHYLRXVO\ XQRSHQHG FRQWDLQHUV� $ VXLWDEOH FOHDQ� GU\� DLUWLJKW FRQWDLQHU VKDOO EH ILOOHG ZLWK WKH
VDPSOH VR DV WR OHDYH DQ XOODJH RI DSSUR[LPDWHO\ � �� (DFK VDPSOH FRQWDLQHU VKDOO EH VHDOHG DQG PDUNHG
ZLWK IXOO GHWDLOV DQG WKH GDWH RI VDPSOLQJ�

&KDUDFWHULVWLF *UDGH ������ *UDGH ����� *UDGH ����� 0HWKRG RI WHVW

)LOOHU FRQWHQW E\ LJQLWLRQ� � E\ PDVV �� WR �� �� WR �� �� WR �� $QQH[ ,

'HQVLW\ DW �� �&� J�FP� ��� WR ��� ��� WR ��� ��� WR ��� $QQH[ -

6RIWHQLQJ SRLQW �ULQJ DQG EDOO�� �& ��� WR ��� ��� WR ��� ��� WR ���D %6 (1 ����

3HQHWUDWLRQ �WRWDO PRYLQJ PDVV�� ���� PP
$QQH[ .�� �&� ��� J �� WR �� � WR �� � WR �

�� �&� �� J �� WR �� � WR �� � WR ��
)ORZ WLPH� V

$QQH[ /��� �& � WR �� � WR �� ¦
��� �& ¦ ¦ � WR ��

D 7KH VRIWHQLQJ SRLQW UDQJH IRU WKLV JUDGH PD\ EH H[FHHGHG E\ DJUHHPHQW EHWZHHQ WKH PDQXIDFWXUHU DQG WKH SXUFKDVHU�

��  0DUNLQJ %6 ��������� RQ RU LQ UHODWLRQ WR D SURGXFW UHSUHVHQWV D PDQXIDFWXUHUªV GHFODUDWLRQ RI FRQIRUPLW\� L�H� D FODLP E\ RU
RQ EHKDOI RI WKH PDQXIDFWXUHU WKDW WKH SURGXFW PHHWV WKH UHTXLUHPHQWV RI WKH VWDQGDUG� 7KH DFFXUDF\ RI WKH FODLP LV VROHO\ WKH 
FODLPDQWªV UHVSRQVLELOLW\� 6XFK D GHFODUDWLRQ LV QRW WR EH FRQIXVHG ZLWK WKLUG�SDUW\ FHUWLILFDWLRQ RI FRQIRUPLW\�
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$QQH[ $ �QRUPDWLYH� 
'HWHUPLQDWLRQ RI YRODWLOH PDWWHU

$�� 3ULQFLSOH

7KH SULPHU LV KHDWHG DQG WKH YRODWLOH PDWWHU RI WKH SULPHU LV FDOFXODWHG DV D SHUFHQWDJH E\ PDVV RI WKH
SULPHU�

$�� $SSDUDWXV

$���� 7DUHG IODW�ERWWRPHG FLUFXODU GLVK� DSSUR[LPDWHO\ �� PP LQ GLDPHWHU�

$���� 2YHQ�

$���� 'HVLFFDWRU�

$�� 3URFHGXUH

:HLJK WR WKH QHDUHVW PLOOLJUDP EHWZHHQ ��� J DQG ��� J RI WKH SULPHU LQWR WKH WDUHG IODW�ERWWRPHG FLUFXODU 
GLVK �$������ +HDW WKH GLVK DQG LWV FRQWHQWV LQ WKH RYHQ �$����� DW WKH WHPSHUDWXUH JLYHQ LQ 7DEOH � IRU � K�
$OORZ WKH GLVK WR FRRO WR URRP WHPSHUDWXUH LQ WKH GHVLFFDWRU �$����� DQG UHZHLJK WR WKH QHDUHVW PLOOLJUDP�

$�� &DOFXODWLRQ

&DOFXODWH WKH YRODWLOH PDWWHU� 9� DV D SHUFHQWDJH E\ PDVV RI WKH SULPHU XVLQJ WKH IROORZLQJ IRUPXOD�

9   ��� 

$QQH[ % �QRUPDWLYH� 
6DJ WHVW

%�� 3ULQFLSOH

$ SULPHG DQG FRDWHG WHVW SODWH LV KHDWHG DQG WKH PD[LPXP VDJ RI WKH FRDWLQJ LV PHDVXUHG� 7KLV WHVW
DVVHVVHV WKH LQWHJULW\ RI WKH FRDWLQJ PDWHULDO DW KLJK WHPSHUDWXUHV�

%�� $SSDUDWXV

%���� 2YHQ�

%���� 5XOH� JUDGXDWHG LQ PLOOLPHWUHV�

%�� 3UHSDUDWLRQ RI WHVW VSHFLPHQV

3UHSDUH RQH WHVW SODWH� PHDVXULQJ DW OHDVW ��� PP � ��� PP � � PP� LQ DFFRUGDQFH ZLWK $QQH[ 1� SULPH 
LW LQ DFFRUGDQFH ZLWK $QQH[ 3 DQG FRDW LW ZLWK FRDWLQJ PDWHULDO SUHSDUHG LQ DFFRUGDQFH ZLWK $QQH[ 4� 
/HDYH D �� PP XQFRDWHG ERUGHU DURXQG WKH IRXU HGJHV RI WKH SODWH DQG GUDZ WKUHH OLQHV SDUDOOHO ZLWK RQH
HGJH DW �� PP LQWHUYDOV DFURVV WKH VXUIDFH RI WKH FRDWLQJ PDWHULDO DQG FRQWLQXHG RQ WKH XQFRDWHG VXUIDFH
RI WKH SODWH WR WKH HGJHV� 'UDZ WKH OLQHV LQ VXFK D ZD\ WKDW WKH SUHSDUHG VXUIDFH LV QRW GDPDJHG�

ZKHUH
0� LV WKH PDVV RI VDPSOH EHIRUH KHDWLQJ�
0� LV WKH PDVV RI VDPSOH DIWHU KHDWLQJ�

0� 0�±
0�

�����������������������
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%�� 3URFHGXUH

6WRUH WKH SODWH YHUWLFDOO\ LQ DQ RYHQ �%������ 0DLQWDLQ WKH RYHQ DW WKH WHPSHUDWXUH DQG IRU WKH SHULRG JLYHQ 
IRU WKH DSSURSULDWH JUDGHV LQ 7DEOH �� $W WKH HQG RI WKLV SHULRG UHPRYH WKH SODWH DQG DOORZ LW WR FRRO WR URRP 
WHPSHUDWXUH� 0HDVXUH WKH PD[LPXP VDJ RI HDFK OLQH RQ WKH SODWH ZLWK WKH UXOH �%������
127( ,Q FDVHV RI GLVDJUHHPHQW� WKH PDQXIDFWXUHU DQG WKH SXUFKDVHU VKRXOG HDFK UHSHDW WKH WHVW RQ WZR IUHVK VSHFLPHQV�

%�� 5HSRUWLQJ

5HSRUW WKH VDJ RI WKH FRDWLQJ PDWHULDO DV WKH DYHUDJH RI WKH PD[LPXP VDJV RI WKH WKUHH OLQHV�

$QQH[ & �QRUPDWLYH�
/RZ WHPSHUDWXUH WHVW IRU FUDFNLQJ DQG GLVERQGLQJ

&�� 3ULQFLSOH

$ SULPHG DQG FRDWHG WHVW SODWH LV VXEMHFWHG WR ORZ WHPSHUDWXUHV DQG LI LW GRHV QRW FUDFN RU GLVERQG WKH
LQWHJULW\ RI WKH FRDWLQJ PDWHULDO LV PDLQWDLQHG�

&�� $SSDUDWXV

&���� )ODZ GHWHFWRU� ILWWHG ZLWK D VRIW PHWDOOLF EULVWOHG VWUDLJKW EUXVK DSSUR[LPDWHO\ �� PP ORQJ DQG � PP 
ZLGH ZLWK EULVWOHV � PP ORQJ� DGMXVWHG WR SURYLGH D YROWDJH RI �� N9 VR DUUDQJHG WKDW WKH PD[LPXP VKRUW
FLUFXLW FXUUHQW LV QRW JUHDWHU WKDQ � P$�

&���� 5HIULJHUDWRU�

&�� 3UHSDUDWLRQ RI WHVW VSHFLPHQV

)RU WKH ORZ WHPSHUDWXUH WHVW XVH WKH WHVW SODWH WKDW KDV EHHQ XVHG LQ WKH VDJ WHVW GHVFULEHG LQ $QQH[ %�
&KHFN WKH FRDWLQJ PDWHULDO ZLWK WKH IODZ GHWHFWRU �&����� EHIRUH UHIULJHUDWLRQ�

&�� 3URFHGXUH

3ODFH WKH SODWH LQ WKH UHIULJHUDWRU �&����� DW URRP WHPSHUDWXUH� 5HGXFH WKH WHPSHUDWXUH RI WKH UHIULJHUDWRU
WR WKH WHVW WHPSHUDWXUH JLYHQ LQ 7DEOH � LQ QRW OHVV WKDQ �� PLQ DQG PDLQWDLQ WKDW WHPSHUDWXUH IRU � K�

$W WKH HQG RI WKLV SHULRG UHPRYH WKH SODWH DQG DOORZ LW WR UHDFK URRP WHPSHUDWXUH�

&�� ([DPLQDWLRQ

&���� &UDFNLQJ

([DPLQH WKH SODWH IRU HYLGHQFH RI FUDFNLQJ E\ PHDQV RI WKH IODZ GHWHFWRU �&������ ,I WKH IODZ GHWHFWRU LV QRW
HTXLSSHG ZLWK YROWDJH LQGLFDWLRQ� VHW LW WR JLYH D �� PP VSDUN LQ DLU WR D VWHHO SODWH� 3DVV WKH IODZ GHWHFWRU 
RYHU WKH FRDWHG VSHFLPHQ DW DSSUR[LPDWHO\ � PP GLVWDQFH IURP WKH FRDWHG VWHHO VXUIDFH� ,JQRUH HGJH HIIHFWV
DQG IODZV GHWHFWHG EHIRUH UHIULJHUDWLRQ�

&���� 'LVERQGLQJ

&������ ([DPLQH WKH SODWH IRU HYLGHQFH RI FRPSOHWH ORVV RI ERQG EHWZHHQ WKH SDQHO DQG WKH FRDWLQJ PDWHULDO
E\ LQVHUWLQJ D NQLIH EODGH XQGHU DQ HGJH RI WKH FRDWLQJ PDWHULDO DQG OHYHULQJ JHQWO\� ,Q FDVHV RI FRPSOHWH
GLVERQGLQJ� WKH FRPSOHWH XQEURNHQ OD\HU RI FRDWLQJ PDWHULDO EHFRPHV GHWDFKHG�

&������ ([DPLQH WKH SODWH IRU HYLGHQFH RI SDUWLDO ORVV RI ERQG EHQHDWK WKH XQEURNHQ FRDWLQJ PDWHULDO E\
DOORZLQJ WKH HQG RI D ZRRGHQ SHQFLO WR IDOO IUHHO\ IURP �� PP RQ WR WKH FRDWHG VLGH RI WKH SODWH� 3LHUFH 
KROORZ�VRXQGLQJ DUHDV ZLWK D NQLIH WR GHWHUPLQH WKH DUHD RI GHWDFKPHQW�
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$QQH[ ' �QRUPDWLYH� 
%HQG WHVWV

'�� 3ULQFLSOH

$ SULPHG DQG FRDWHG WHVW SODWH LV VXEMHFWHG WR D GHIOHFWLQJ ORDG WR LQGXFH EHQGLQJ� ,I WKH FRDWLQJ GRHV QRW 
FUDFN EHIRUH D PLQLPXP GHIOHFWLRQ QRU GLVERQG PRUH WKDQ D VSHFLILHG DUHD WKH LQWHJULW\ RI WKH FRDWLQJ
PDWHULDO LV PDLQWDLQHG�

'�� $SSDUDWXV

'���� :DWHU�LFH EDWK RU UHIULJHUDWRU�

'�� ,QLWLDO WHVW

'���� 3UHSDUDWLRQ RI VSHFLPHQV 

3UHSDUH IRXU WHVW SODWHV� PHDVXULQJ ��� PP � ��� PP � ��� PP� LQ DFFRUGDQFH ZLWK $QQH[ 1� SULPH WKHP
LQ DFFRUGDQFH ZLWK $QQH[ 3 DQG FRDW WKHP ZLWK FRDWLQJ PDWHULDO SUHSDUHG LQ DFFRUGDQFH ZLWK $QQH[ 4�

'���� 3URFHGXUH

'������ 6WRUH WKH SODWHV DW � � � �& LQ WKH ZDWHU�LFH EDWK RU UHIULJHUDWRU �'����� IRU D PLQLPXP RI � K� 7KHQ
UHPRYH WKHP DQG WHVW WKHP LPPHGLDWHO\�

'������ 7HVW WKH SODWHV IRU GHIOHFWLRQ E\ VXSSRUWLQJ WKHP RQ � PP UDGLXV NQLIH HGJHV ZKLFK DUH VSDFHG 
RQ ��� PP FHQWUHV� $SSO\ WKH GHIOHFWLQJ ORDG FHQWUDOO\ DFURVV WKH SODWH E\ PHDQV RI D �� PP UDGLXV
PDQGUHO DW WKH UDWH RI � PP�V �WR SURGXFH WHQVLRQ LQ WKH FRDWLQJ� XQWLO FUDFNLQJ RFFXUV� DV LQGLFDWHG E\ DQ 
HOHFWULFDO IODZ GHWHFWRU RSHUDWHG FRQWLQXRXVO\ DV GHVFULEHG LQ &����� &RQWLQXH WKH GHIOHFWLRQ WR D PD[LPXP 
GLVWDQFH RI ���� PP DQG QRWH WKH GHIOHFWLRQ SURGXFLQJ WKH ILUVW FUDFN�

5HPRYH WKH VSHFLPHQ IURP WKH PDFKLQH IRU H[DPLQDWLRQ� 5HPRYH DOO GLVERQGHG FRDWLQJ IURP WKH SODWH DQG
PHDVXUH WKH DUHD RI PHWDO H[SRVHG RQ WKH IRXU SODWHV�

'���� 5HSRUWLQJ

5HSRUW WKH IROORZLQJ DYHUDJH UHVXOWV�

D� WKH GHIOHFWLRQ SURGXFLQJ WKH ILUVW FUDFN �LQ PLOOLPHWUHV��

E� WKH GLVERQGHG DUHD �LQ VTXDUH PLOOLPHWUHV��

'�� §$IWHU KHDWLQJ¨ WHVW

'���� 3UHSDUDWLRQ RI VSHFLPHQV 

3UHSDUH IRXU WHVW SODWHV� PHDVXULQJ ��� PP � ��� PP � ��� PP� LQ DFFRUGDQFH ZLWK $QQH[ 1� SULPH WKHP 
LQ DFFRUGDQFH ZLWK $QQH[ 3 DQG FRDW WKHP ZLWK FRDWLQJ PDWHULDO� ZKLFK KDV EHHQ PDLQWDLQHG DW WKH 
DSSOLFDWLRQ WHPSHUDWXUH UHFRPPHQGHG E\ WKH PDQXIDFWXUHU IRU � K� LQ DFFRUGDQFH ZLWK 4���

'���� 3URFHGXUH 

)ROORZ WKH SURFHGXUH GHVFULEHG LQ '�����

'���� 5HSRUWLQJ

5HSRUW WKH IROORZLQJ DYHUDJH UHVXOWV�

D� WKH GHIOHFWLRQ SURGXFLQJ WKH ILUVW FUDFN �LQ PLOOLPHWUHV��

E� WKH GLVERQGHG DUHD �LQ VTXDUH PLOOLPHWUHV��
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$QQH[ ( �QRUPDWLYH� 
,PSDFW WHVW

(�� 3ULQFLSOH

$ SULPHG DQG FRDWHG WHVW SODWH LV VXEMHFWHG WR DQ LPSDFW ORDG� ,I WKH FRDWLQJ GRHV QRW GLVERQG PRUH WKDQ D 
VSHFLILHG DUHD WKH LQWHJULW\ RI WKH FRDWLQJ PDWHULDO LV PDLQWDLQHG�

(�� $SSDUDWXV

(���� 5HIULJHUDWRU�

(���� :DWHU EDWK�

(���� /LQW�IUHH SDSHU WRZHO�

(���� %ORFN RI ZRRG�

(���� 6WHHO EDOO� ZHLJKLQJ ��� J WR ��� J�

(���� 5XOH� JUDGXDWHG LQ PLOOLPHWUHV�

(�� 3UHSDUDWLRQ RI WHVW VSHFLPHQ

(���� *HQHUDO

3UHSDUH D WHVW SODWH� PHDVXULQJ DSSUR[LPDWHO\ ��� PP � ��� PP � ���� PP� LQ DFFRUGDQFH ZLWK $QQH[ 1� 
SULPH LW LQ DFFRUGDQFH ZLWK $QQH[ 3 DQG FRDW LW ZLWK FRDWLQJ PDWHULDO SUHSDUHG LQ DFFRUGDQFH ZLWK $QQH[ 
4�

(���� )RU WHVW DW � ��&
$OORZ WKH SODWH WR UHDFK URRP WHPSHUDWXUH DQG WKHQ PDLQWDLQ LW DW D WHPSHUDWXUH RI � � � �& LQ WKH 
UHIULJHUDWRU �(����� IRU DW OHDVW � K EHIRUH WHVWLQJ� 5HPRYH WKH SODWH TXLFNO\ IURP WKH UHIULJHUDWRU� GU\ LW ZLWK 
D OLQW�IUHH SDSHU WRZHO �(����� LI QHFHVVDU\ DQG VXEMHFW LW WR WKH LPSDFW WHVW�

(���� )RU WHVW DW �� ��&
$OORZ WKH SODWH WR UHDFK URRP WHPSHUDWXUH DQG WKHQ PDLQWDLQ LW DW D WHPSHUDWXUH RI �� � � �& LQ WKH ZDWHU 
EDWK �(����� IRU DW OHDVW �� PLQ EHIRUH WHVWLQJ� 5HPRYH WKH SODWH TXLFNO\ IURP WKH ZDWHU EDWK� GU\ LW ZLWK D 
OLQW�IUHH SDSHU WRZHO �(������ DQG VXEMHFW LW WR WKH LPSDFW WHVW�

(�� 3URFHGXUH

(���� )RU WHVW DW � ��&
6XSSRUW WKH SODWH RQ D IODW KRUL]RQWDO VXUIDFH RI WKH EORFN RI ZRRG �(������ ZLWK WKH FRDWHG IDFH XSSHUPRVW� 
'URS D ��� J WR ��� J VWHHO EDOO �(����� ZLWK D ZHOO SROLVKHG VSKHULFDO VXUIDFH IURP D KHLJKW RI ���� P DERYH WKH 
VXUIDFH RI WKH SODWH� VR DV WR VWULNH WKH FRDWLQJ PDWHULDO DW WKH FHQWUH RI WKH SODWH�

(���� )RU WHVW DW �� ��&
3URFHHG LQ DFFRUGDQFH ZLWK (���� EXW GURS WKH VWHHO EDOO VR DV WR VWULNH WKH FRDWLQJ PDWHULDO DW D SRLQW 
DSSUR[LPDWHO\ ��� PP DORQJ WKH GLDJRQDO IURP RQH FRUQHU RI WKH SODWH� 5HSHDW WKH WHVW LQ HDFK RI WKH RWKHU 
WKUHH TXDUWHUV�

(�� $VVHVVPHQW DQG UHFRUGLQJ

([DPLQH WKH SODWH IRU HYLGHQFH RI GLVERQGLQJ LQ DFFRUGDQFH ZLWK &����� 5HPRYH DOO GLVERQGHG FRDWLQJ� PDNH D 
WUDFH RI WKH DUHD GLVERQGHG DQG PHDVXUH LWV DUHD LQ VTXDUH PLOOLPHWUHV XVLQJ WKH UXOH �(������ 5HFRUG WKH DUHD 
RI GLVERQGHG FRDWLQJ IRU LPSDFW WHVWV DW � �& DQG WKH DYHUDJH RI WKH IRXU DUHDV RI GLVERQGHG FRDWLQJ IRU LPSDFW 
WHVWV DW �� �&�
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$QQH[ ) �QRUPDWLYH�
3HHO WHVWV

)�� 3ULQFLSOH

$ SULPHG DQG FRDWHG WHVW SODWH LV FXW DQG WKH FRDWLQJ SHHOHG DZD\ IURP WKH VXUIDFH RI WKH SODWH� ,I WKH
FRDWLQJ GRHV QRW EUHDN EH\RQG D PD[LPXP OHQJWK RI SHHO� WKH LQWHJULW\ RI WKH FRDWLQJ PDWHULDO LV
PDLQWDLQHG�

)�� $SSDUDWXV

)���� 2YHQ�

)���� :DWHU EDWK�

)���� 6WLII VFUDSHU� ZLWK VKDUSHQHG VTXDUH�HQGHG EODGH RI DSSUR[LPDWHO\ �� PP ZLGWK�

)�� 3UHSDUDWLRQ RI WHVW VSHFLPHQV

3UHSDUH WZR WHVW SODWHV� PHDVXULQJ DSSUR[LPDWHO\ ��� PP � ��� PP � ���� PP� LQ DFFRUGDQFH 
ZLWK $QQH[ 1� SULPH WKHP LQ DFFRUGDQFH ZLWK $QQH[ 3 DQG FRDW WKHP ZLWK FRDWLQJ PDWHULDO SUHSDUHG LQ
DFFRUGDQFH ZLWK $QQH[ 4� $IWHU DSSO\LQJ WKH FRDWLQJ PDWHULDO� DOORZ WKH SODWHV WR FRRO WR URRP WHPSHUDWXUH�

)�� 3URFHGXUH

8VH RQH WHVW SODWH� ZLWKRXW IXUWKHU WUHDWPHQW� IRU WKH LQLWLDO SHHO WHVW� 6WRUH WKH VHFRQG WHVW SODWH
KRUL]RQWDOO\� ZLWK WKH FRDWHG VLGH XS� LQ WKH RYHQ �)����� DW �� � � �& IRU �� K� $W WKH HQG RI WKLV SHULRG 
UHPRYH WKH SODWH� DOORZ LW WR FRRO WR URRP WHPSHUDWXUH DQG XVH LW IRU WKH GHOD\HG SHHO WHVW�

&DUU\ RXW WKH SHHO WHVW E\ LPPHUVLQJ WKH SODWH LQ WKH ZDWHU EDWK �)����� IRU DSSUR[LPDWHO\ �� PLQ DW WKH
ORZHVW WHPSHUDWXUH JLYHQ IRU WKH SDUWLFXODU JUDGH RI FRDWLQJ PDWHULDO LQ 7DEOH �� $W WKH HQG RI WKLV SHULRG 
UHPRYH WKH SODWH IURP WKH EDWK DQG LPPHGLDWHO\ WHVW IRU SHHO DV IROORZV�

/D\ WKH SODWH KRUL]RQWDO� 0DNH WZR SDUDOOHO FXWV WKURXJK WKH FRDWLQJ PDWHULDO DSSUR[LPDWHO\ �� PP DSDUW 
DQG ��� PP ORQJ WRZDUG WKH FHQWUH RI WKH SODWH�

8VLQJ WKH VFUDSHU �)������ PDNH D FXW WKURXJK WKH FRDWLQJ IRU WKH IXOO ZLGWK EHWZHHQ WKH SDUDOOHO FXWV� :LWK
D JHQWOH OHYHULQJ DFWLRQ VHSDUDWH DQ DSSUR[LPDWHO\ �� PP ORQJ VWULS RI FRDWLQJ IURP WKH VWHHO SODWH�

&DUHIXOO\ WXUQ WKH EODGH RI WKH VFUDSHU DQG WKH VHSDUDWHG FRDWLQJ LQ DQ XSZDUG GLUHFWLRQ XQWLO WKH\ DUH
YHUWLFDO� *ULSSLQJ WKH FRDWLQJ DQG EODGH EHWZHHQ ILQJHU DQG WKXPE� SXOO XSZDUGV XQWLO WKH FRDWLQJ EUHDNV�

0HDVXUH WKH DPRXQW RI SHHOLQJ IURP WKH SRLQW ZKHUH WKH VHSDUDWLRQ WKURXJK OHYHUDJH DQG FXWWLQJ KDG
FHDVHG WR WKH OLQH RI EUHDNDJH RI WKH FRDWLQJ�

&DUU\ RXW DW OHDVW WZR WHVWV DW HDFK WHPSHUDWXUH�
127( ,Q FDVH RI IDLOXUHV� PRUH WHVWV PD\ EH FDUULHG RXW� H[WHQGLQJ WKH SDUDOOHO FXWV LI QHFHVVDU\ DQG UHSRUWLQJ WKH DYHUDJH UHVXOWV
REWDLQHG�

5HSHDW WKLV SURFHGXUH� PDNLQJ QHZ SDUDOOHO FXWV� VHSDUDWHG E\ DW OHDVW �� PP IURP WKH FXWV IRU WKH 
SUHFHGLQJ WHVW� IRU HDFK RI WKH VXFFHVVLYH WHPSHUDWXUHV JLYHQ LQ 7DEOH ��
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$QQH[ * �QRUPDWLYH� 
&DWKRGLF GLVERQGLQJ WHVW

*�� 3ULQFLSOH

$ SULPHG DQG FRDWHG WHVW SODWH LV VXEMHFWHG WR D YROWDJH RI ������ 9 WR LQGXFH GLVERQGLQJ� ,I WKH FRDWLQJ
GRHV QRW GLVERQG PRUH WKDQ D VSHFLILHG H[WHQW WKH LQWHJULW\ RI WKH FRDWLQJ PDWHULDO LV PDLQWDLQHG�

*�� $SSDUDWXV

*���� 6WDELOL]HG G�F� SRZHU XQLW� KDYLQJ D FRQWUROOHG YROWDJH RXWSXW EHWZHHQ � 9 DQG �� 9 DQG D FXUUHQW 
FDSDFLW\ VXIILFLHQW WR VXSSO\ �� P$ VLPXOWDQHRXVO\ WR HDFK WHVW VLWH LQ FLUFXLW�

*���� 'LJLWDO YROWPHWHU� UDQJH ����� 9 ��� GLJLW�� LQSXW LPSHGDQFH ��� 0�� DFFXUDF\ ��� � � GLJLW
DW �� � � �&� 0D[LPXP RIIVHW LQSXW FXUUHQW QRW JUHDWHU WKDQ �� $ WR �� $�

*���� 9DULDEOH UHVLVWRU� UDQJH � N� � �� �� � : IRU HDFK WHVW VLWH�

*���� )L[HG UHVLVWRU� �� � � � �� � : IRU HDFK WHVW VLWH�

*���� )L[HG UHVLVWRU� ��� � � � �� � : IRU HDFK WHVW VLWH�

*���� )ODZ GHWHFWRU �DV GHVFULEHG LQ &������

*���� 5HIHUHQFH HOHFWURGH� VDWXUDWHG FDORPHO W\SH� FRQVWUXFWHG IURP JODVV RU SODVWLFV ZLWK SRURXV SOXJ�

*���� 3ODWLQXP ZLUH� RI ��� PP GLDPHWHU� RQH �� PP OHQJWK IRU HDFK WHVW VLWH�

*���� 5LJLG SODVWLFV WXEH� RI �� PP QRPLQDO ERUH� RQH �� PP OHQJWK IRU HDFK WHVW VLWH�

*����� (ODVWRPHULF DGKHVLYH� IRU IL[LQJ WKH SODVWLFV WXEH VROXWLRQ�FRQWDLQHUV WR WKH WHVW VXUIDFH�
127( 6XLWDEOH PDWHULDOV DUH WZR�SDUW SRO\VXOSKLGH UXEEHU DQG VLOLFRQH UXEEHU�

*����� 7ZLVW GULOO� RI � PP GLDPHWHU�

*����� /LQW�IUHH SDSHU WRZHO�

*�� 5HDJHQWV

*���� 6RGLXP FKORULGH VROXWLRQ �� � P�9��

*���� 3KHQROSKWKDOHLQ DFLG�EDVH LQGLFDWRU�

*�� 3URFHGXUH

3UHSDUH RQH WHVW SODWH� PHDVXULQJ DW OHDVW ��� PP � ��� PP � �� PP� LQ DFFRUGDQFH ZLWK $QQH[ 1� SULPH 
LW LQ DFFRUGDQFH ZLWK $QQH[ 3 DQG FRDW LW ZLWK FRDWLQJ PDWHULDO SUHSDUHG LQ DFFRUGDQFH ZLWK $QQH[ 4�

7R HQVXUH IUHHGRP IURP DFFLGHQWDO GDPDJH� WHVW WKH SUHSDUHG SODWH ZLWK WKH IODZ GHWHFWRU �*����� LQ
DFFRUGDQFH ZLWK &�����

$IIL[ WZR SODVWLFV WXEHV �*����� SHUSHQGLFXODU WR WKH FRDWHG VXUIDFH XVLQJ D VXLWDEOH HODVWRPHULF 
DGKHVLYH �*������� 3ODFH WKHP DW D PLQLPXP GLVWDQFH RI �� PP IURP WKH SDQHO HQGV DQG IURP HDFK RWKHU 
ZLWK WKHLU FHQWUHV RQ WKH FHQWUHOLQH RI WKH SDQHO ZLGWK� /HDYH RYHUQLJKW WR DOORZ WKH DGKHVLYH WR FXUH IXOO\�

'ULOO D � PP KROH WKURXJK WKH FRDWLQJ PDWHULDO �*������ WR WKH PHWDO VXUIDFH LQ WKH FHQWUH RI HDFK WHVW VLWH�
DV D SUH�GDPDJH DUHD�

)LOO HDFK SODVWLFV WXEH �*����� WR D GHSWK RI DSSUR[LPDWHO\ �� PP ZLWK VRGLXP FKORULGH VROXWLRQ �*����� DQG
FRQQHFW WKH DSSDUDWXV DV VKRZQ LQ )LJXUH *���
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&RQQHFW WKH YROWPHWHU �*����� DV VKRZQ LQ )LJXUH *�� DQG� ZLWK WKH SRURXV WLS RI WKH UHIHUHQFH
HOHFWURGH �*����� SODFHG ZLWKLQ �� PP RI WKH KROH LQ WKH FRDWLQJ PDWHULDO� DGMXVW WKH YDULDEOH
UHVLVWRU �*����� XQWLO WKH YROWPHWHU UHDGV ������ 9 ZLWK UHVSHFW WR WKH FDORPHO HOHFWURGH�

)LJXUH *�� ¦ &DWKRGLF GLVERQGLQJ WHVW ULJ

)LJXUH *�� ¦ 9ROWDJH DGMXVWPHQW FLUFXLW

s10 n 

10 n 

5 krl 

Hole tP 6 mm 
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panel (cathode) 

+ 

DC voltage 
supply 

Pt ( platinum) 
anode 
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$W LQWHUYDOV RI �� K UHFRUG WKH YROWPHWHU UHDGLQJ DQG DGMXVW WKH YDULDEOH UHVLVWRU WR FRUUHFW DQ\ GULIW IURP
WKH ������ 9 VHWWLQJ�

&RQWLQXH WKH WHVW IRU �� GD\V� PDLQWDLQLQJ WKH WHPSHUDWXUH DW �� � � �&� $IWHU WKLV SHULRG DVVHVV GLVERQGLQJ
DW ERWK WHVW VLWHV LQ DFFRUGDQFH ZLWK *��� 7KHQ DVVHVV WKH ERQGLQJ LQ DFFRUGDQFH ZLWK *���

*�� $VVHVVPHQW

5HPRYH WKH SODVWLFV WXEH IURP HDFK WHVW VLWH DQG ZLSH DORQJ WKH VXUIDFH RI WKH FRDWLQJ XVLQJ D OLQW�IUHH
SDSHU WRZHO �*������ DQG FDWKRGH DUHD PDWHULDO�

0DNH WZR SDUDOOHO LQFLVLRQV WKURXJK WKH FRDWLQJ DQG ���� PP DSDUW DFURVV WKH SDQHO VR DV WR LQFOXGH WKH
SUHGDPDJH DUHD� 7KH FXWV VKRXOG H[WHQG �� PP RQ HDFK VLGH RI WKH SUHGDPDJH DUHD�

8VLQJ D VTXDUH HQGHG SDOOHW NQLIH LQVHUW LW LQWR WKH FHQWUH SRUWLRQ RI WKH SUHGDPDJH DUHD� EHWZHHQ WKH 
SDUDOOHO FXWV� GRZQ WR WKH PHWDO� 8VLQJ D JHQWOH OHYHULQJ DFWLRQ� OLIW WKH VWULS RI FRDWLQJ� LI SRVVLEOH� ZLWK D 
VORZ SHHOLQJ DFWLRQ DQG WKHQ JULS WKH FRDWLQJ EHWZHHQ WKH EODGH DQG WKXPE DQG FRQWLQXH WKH SHHOLQJ DFWLRQ 
XQWLO WKH FRDWLQJ EUHDNV�

5HSHDW WKH SHHOLQJ WHVW LQ WKH RSSRVLWH GLUHFWLRQ DQG WKHQ UHSHDW WKH SURFHGXUH DW DQ DQJOH RI ��� WR WKH
ILUVW WHVW�

$SSO\ RQH VSRW RI SKHQROSKWKDOHLQ DFLG�EDVH LQGLFDWRU �*����� WR WKH H[SRVHG PHWDO VXUIDFH DW WKH RXWVLGH
HGJH DQG DOORZ LW WR IORZ WRZDUGV WKH SUHGDPDJHG DUHD� 7KH SXUSOH ERXQGDU\ LQGLFDWHV WKH H[WHQW RI 
GLVERQGLQJ�

*�� 5HSRUWLQJ

5HSRUW WKH H[WHQW RI GLVERQGLQJ DV WKH DYHUDJH GLVWDQFH LQ PLOOLPHWUHV IURP WKH HGJHV RI WKH SUHGDPDJHG
DUHDV� $OWHUQDWLYHO\� LI WKH FRDWLQJ LV VWURQJO\ DGKHUHQW WR WKH VWHHO VXEVWUDWH� WDNH WKH DYHUDJH GLVWDQFH DW
ZKLFK WKH FRDWLQJ EUHDNV DV WKH H[WHQW RI GLVERQGLQJ�

$QQH[ + �LQIRUPDWLYH�
5HFRPPHQGDWLRQV IRU WKH XVH RI FRDWLQJ PDWHULDOV

&RDWLQJ PDWHULDOV DUH KHDY\�GXW\ SURGXFWV IRU DSSOLFDWLRQ DW D PLQLPXP WKLFNQHVV RI ��� PP WR SURYLGH
ORQJ WHUP SURWHFWLRQ XQGHUJURXQG DQG LQ VXEPDULQH LQVWDOODWLRQV� 7KH\ DUH DSSOLHG WR LURQ DQG VWHHO XVHG
RYHU D ZLGH UDQJH RI VHUYLFH WHPSHUDWXUHV� 7KH\ DUH SDUWLFXODUO\ VXLWDEOH IRU IORRG�FRDWLQJ SUHYLRXVO\
SULPHG SURGXFWV� $JLWDWLRQ RI FRDWLQJ PDWHULDOV LQ WKH PROWHQ VWDWH LV QHFHVVDU\ WR SUHYHQW VHWWOLQJ RI WKH
ILOOHU� :KHQ WKHVH PDWHULDOV DUH DSSOLHG H[WHUQDOO\ WR SLSHV LW LV XVXDO WR LQFRUSRUDWH RQH RU PRUH UHLQIRUFLQJ
OD\HUV RI LQHUW IDEULF�

$OO PDWHULDOV VKRXOG EH DSSOLHG LQ DFFRUGDQFH ZLWK WKH PDQXIDFWXUHUªV LQVWUXFWLRQV� &DUH VKRXOG EH 
H[HUFLVHG WR HQVXUH WKHUH LV QR PL[LQJ RI PDWHULDO IURP GLIIHUHQW VRXUFHV RU RI GLIIHUHQW W\SHV� ,Q SDUWLFXODU� 
LW VKRXOG EH UHFRJQL]HG WKDW WKH FKHPLFDO DQG SK\VLFDO FKDUDFWHULVWLFV RI ELWXPHQ�EDVHG FRDWLQJV GLIIHU IURP 
WKRVH RI FRDO�WDU�EDVHG FRDWLQJV DQG WKDW WKH WZR NLQGV RI FRDWLQJ VKRXOG QRW EH EOHQGHG LQ SURWHFWLYH 
FRDWLQJV� ,W LV DOVR HVVHQWLDO WR FOHDQ RXW SODQW WKRURXJKO\ ZKHQ WKH XVH RI FRDO�WDU FRDWLQJ PDWHULDOV IROORZV
WKDW RI ELWXPHQ FRDWLQJ PDWHULDOV RU YLFH YHUVD�
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$QQH[ , �QRUPDWLYH�
'HWHUPLQDWLRQ RI ILOOHU FRQWHQW E\ LJQLWLRQ

,�� 3ULQFLSOH

7KH FRDWLQJ PDWHULDO LV KHDWHG DQG WKH ILOOHU FRQWHQW E\ LJQLWLRQ RI WKH FRDWLQJ PDWHULDO LV FDOFXODWHG DV D
SHUFHQWDJH E\ PDVV RI WKH RULJLQDO VDPSOH RI FRDWLQJ PDWHULDO�

,�� $SSDUDWXV

,���� 7DUHG SUH�LJQLWHG VLOLFD FUXFLEOH� DSSUR[LPDWHO\ �� PP LQ GLDPHWHU DQG �� PP GHHS�

,���� &ROG PXIIOH IXUQDFH�

,���� 'HVLFFDWRU�

,�� 3URFHGXUH

:HLJK WR WKH QHDUHVW PLOOLJUDP EHWZHHQ � J DQG ��� J RI FRDWLQJ PDWHULDO LQWR WKH FUXFLEOH �,������ 3ODFH WKH 
FUXFLEOH LQ WKH FROG PXIIOH IXUQDFH �,����� ZLWK JRRG YHQWLODWLRQ DQG LQFUHDVH WKH WHPSHUDWXUH WR ��� �& 
WR ��� �& RYHU DSSUR[LPDWHO\ � K� 0DLQWDLQ WKDW WHPSHUDWXUH IRU QRW OHVV WKDQ � K� 7KHQ UHPRYH WKH
FUXFLEOH IURP WKH PXIIOH IXUQDFH DQG DOORZ LW WR FRRO LQ WKH GHVLFFDWRU �,������ :HLJK WKH FUXFLEOH DQG DVK WR
WKH QHDUHVW PLOOLJUDP�

5HSRUW WKH ILOOHU FRQWHQW E\ LJQLWLRQ DV WKH SHUFHQWDJH E\ PDVV RI WKH RULJLQDO VDPSOH RI FRDWLQJ PDWHULDO�

,�� &DOFXODWLRQ

&DOFXODWH WKH ILOOHU FRQWHQW� )� DV D SHUFHQWDJH E\ PDVV RI WKH FRDWLQJ PDWHULDO XVLQJ WKH IROORZLQJ IRUPXOD�

$QQH[ - �QRUPDWLYH�
'HWHUPLQDWLRQ RI GHQVLW\ DW �� ��&

-�� 3ULQFLSOH

7KH FRDWLQJ PDWHULDO LV PHOWHG DQG D PRXOGHG VSHFLPHQ PDGH� 7KH PRXOGHG VSHFLPHQ LV WKHQ VXVSHQGHG
LQ ZDWHU DQG WKH GHQVLW\ FDOFXODWHG IURP WKH ZHLJKW RI WKH VSHFLPHQ LQ DQG RXW RI WKH ZDWHU�

-�� $SSDUDWXV

-���� 0RXOG� RI SROLVKHG EUDVV� DV VKRZQ LQ )LJXUH -��� DVVHPEOHG DQG SODFHG RQ D SROLVKHG EUDVV SODWH�

-���� 0HOWLQJ SRW� RI VWHHO� RI DSSUR[LPDWHO\ �� PP GLDPHWHU DQG ��� PP KHLJKW� ZLWK D ORRVH ILWWLQJ OLG�

-���� %DODQFH ZLWK KRRN�

)   ��� 

ZKHUH

0� LV WKH PDVV RI VDPSOH EHIRUH KHDWLQJ�
0� LV WKH PDVV RI VDPSOH DIWHU KHDWLQJ�

0�
0�
��������
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-�� 3URFHGXUH

%UHDN ��� J WR ��� J RI FRDWLQJ PDWHULDO LQWR SLHFHV QRW JUHDWHU WKDQ �� PP LQ VL]H� +HDW WKHP VORZO\ LQ
WKH PHOWLQJ SRW �-������ NHHSLQJ WKH OLG RQ ZKHQ QRW VWLUULQJ� 8QWLO WKH SLHFHV KDYH PHOWHG� VWLU FRQWLQXDOO\
WR DYRLG ORFDO RYHU�KHDWLQJ DQG H[FHVVLYH ORVV RI YDSRXU� 7KHUHDIWHU VWLU RFFDVLRQDOO\�

:KHQ WKH WHPSHUDWXUH RI WKH IOXLG PDWHULDO KDV UHDFKHG �� �& WR �� �& DERYH WKH H[SHFWHG VRIWHQLQJ SRLQW�
SRXU WKH IOXLG PDWHULDO FDUHIXOO\ LQWR WKH PRXOG �-������ DYRLGLQJ WKH LQFOXVLRQ RI DLU EXEEOHV� XQWLO WKH 
PRXOG LV DOPRVW IXOO�
127( ,W LV FRQYHQLHQW WR ILOO WKH ULQJV IRU WKH VRIWHQLQJ SRLQW WHVWV� WKH F\OLQGHU IRU WKH SHQHWUDWLRQ WHVW DQG WKH PRXOG IRU WKH GHQVLW\
WHVW DW WKH VDPH WLPH�

$OORZ WKH PDWHULDO DQG WKH PRXOG WR FRRO WR DPELHQW WHPSHUDWXUH DQG WKHQ SDUW WKH PRXOG�

6XVSHQG WKH PRXOGHG VSHFLPHQ IURP WKH KRRN RQ WKH EDODQFH �-����� XVLQJ D VXLWDEOH OHQJWK RI Q\ORQ
WKUHDG� DQG ZHLJK LW WR WKH QHDUHVW PLOOLJUDP�

$GG D IHZ GURSV RI ZHWWLQJ DJHQW WR D VPDOO EHDNHU RI ZDWHU DW �� �&� 3ODFH WKH EHDNHU RQ D EULGJH DFURVV
WKH EDODQFH SDQ� 6XVSHQG WKH PRXOGHG VSHFLPHQ IURP WKH KRRN RQ WKH EDODQFH VR WKDW LW LV IXOO\ LPPHUVHG
LQ WKH ZDWHU DQG QRW WRXFKLQJ DQ\ SDUW RI WKH EHDNHU� &DUHIXOO\ UHPRYH DOO DLU EXEEOHV DGKHULQJ WR WKH
VSHFLPHQ DQG WR WKH WKUHDG�

:HLJK WKH VSHFLPHQ WR WKH QHDUHVW PLOOLJUDP ZKLOH LW LV VXVSHQGHG LQ WKH ZDWHU�

-�� &DOFXODWLRQ

&DOFXODWH WKH GHQVLW\ RI WKH FRDWLQJ PDWHULDO DW �� �&� '� �LQ J�FP�� XVLQJ WKH IROORZLQJ IRUPXOD�

)LJXUH -�� ¦ 0RXOG IRU VDPSOH IRU GHQVLW\ GHWHUPLQDWLRQ

'  

ZKHUH
0D LV WKH PDVV RI VDPSOH LQ DLU�
0Z LV WKH PDVV RI VDPSOH LQ ZDWHU DW �� �&�

0D
0D 0Z±
������������������������

r-, 
I I 
I I 
I I 

r ~J 

I 
I 
I 
I 
I 
I 

18 square 

Dowel pins 

I I 
I I 
I I 

,-, 
I I 

,_, 
l I 
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$QQH[ . �QRUPDWLYH�
'HWHUPLQDWLRQ RI SHQHWUDWLRQ

.�� *HQHUDO

7KLV PHWKRG LV EDVHG RQ WKH SHQHWUDWLRQ WHVW IRU ELWXPHQ VSHFLILHG LQ %6 (1 ���������� EXW LV PRGLILHG IRU 
WKH IROORZLQJ UHDVRQ� &RDO GLVSHUVLRQ SLWFKHV KDYH D WHQGHQF\ WR IRUP D KDUG WKLQ VNLQ ZKLOH KRW� DQG
SHQHWUDWLRQ YDOXHV GHWHUPLQHG E\ WKH DERYH PHWKRG FDQ VKRZ D ZLGH YDULDWLRQ� GHSHQGHQW RQ WKH
SUHSDUDWLRQ RI WKH VDPSOH� ZKLFK LV QRW HDV\ WR FRQWURO� DQG RQ WKH SRLQW FKRVHQ RQ WKH VXUIDFH IRU WKH WHVW�
7KH EHKDYLRXU DQG SHUIRUPDQFH RI WKHVH FRDO GLVSHUVLRQ SLWFKHV LV D IXQFWLRQ RI WKH ERG\ RI WKH PDWHULDO
DQG QRW RI DQ\ VXUIDFH VNLQ�

.�� 3ULQFLSOH

7KH FRDWLQJ PDWHULDO LV PHOWHG DQG D SRXUHG LQWR D VDPSOH F\OLQGHU� 7KH GHSWK RI SHQHWUDWLRQ RI D QHHGOH
LQWR WKH VDPSOH LV WKHQ PHDVXUHG IRU D VSHFLILF WLPH SHULRG�

.�� $SSDUDWXV

.���� 3HQHWUDWLRQ QHHGOH� RI WKH GLPHQVLRQV JLYHQ LQ )LJXUH .�� DQG� LI LW LV WR EH VXEPLWWHG WR WKH 1DWLRQDO 
3K\VLFDO /DERUDWRU\ IRU FHUWLILFDWLRQ� EHDULQJ DQ LGHQWLILFDWLRQ QXPEHU RQ WKH VKDQN�

.���� 3HQHWURPHWHU� ZKLFK SHUPLWV WKH QHHGOH�KROGHU WR PRYH LQ WKH JXLGH ZLWKRXW DSSUHFLDEOH IULFWLRQ DQG
ZKLFK LV FDSDEOH RI LQGLFDWLQJ WKH GHSWK RI SHQHWUDWLRQ WR WKH QHDUHVW ��� PP� 7KH WRWDO PRYLQJ PDVV
�QHHGOH� QHHGOH�KROGHU� DQG VXSHULPSRVHG ZHLJKW� LV �� � ���� J RU ��� � ���� J LQ DFFRUGDQFH ZLWK 7DEOH ��

.���� &RQVWDQW WHPSHUDWXUH ZDWHU�EDWK� KDYLQJ D FDSDFLW\ RI QRW OHVV WKDQ �� / DQG UHJXODWHG DW WKH
WHPSHUDWXUH RI WHVW ���� �&� 7KH EDWK KDV D SHUIRUDWHG VKHOI VXSSRUWHG LQ D SRVLWLRQ QRW OHVV WKDQ �� PP
IURP WKH ERWWRP DQG QRW OHVV WKDQ ��� PP EHORZ WKH WRS RI WKH EDWK�

.���� 7UDQVIHU GLVK� IRU WKH VDPSOH FRQWDLQHU� L�H� D GLVK RU WUD\ RI D FDSDFLW\ WKDW HQVXUHV FRPSOHWH
LPPHUVLRQ RI WKH FRQWDLQHU GXULQJ WKH WHVW� ,W LV SURYLGHG ZLWK PHDQV WR HQVXUH D ILUP EHDULQJ DQG SUHYHQW
URFNLQJ RI WKH FRQWDLQHU�

)LJXUH .�� ¦ 'LPHQVLRQV RI QHHGOH IRU SHQHWUDWLRQ WHVW

LI_ 20 to 25 _ 1 _ 50 appro,_ _
1 

H 2 ma, Tt/J [ • 1. oof:jli1=. 0=2=::;J~·f---Ei ==~l~-:::::i:·~~~:. 0. 14 to o .16 

Brass Steel, hardened and highly polished 

<1> 1. 00 
to1.°? r/- a]~ 

1 ,0 40·:r- 1 .. I 7<1>014 to0.16 
-

5 .0 to 5. 8 to 9 ° 40' I""'--"'-'-=----'--''---"-'---"--~ 

6.35 approx. 

All dimensions are in millimetres. 
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.���� 6DPSOH FRQWDLQHUV� RI VWHHO RU EUDVV� RSHQ F\OLQGHUV RI DSSUR[LPDWHO\ � PP ZDOO WKLFNQHVV� �� PP 
LQWHUQDO GLDPHWHU DQG �� PP GHSWK� 7KH WZR HQGV DUH PDFKLQH�ILQLVKHG SHUIHFWO\ VPRRWK DQG 
SHUSHQGLFXODU WR WKH D[LV� $ VXLWDEOH IODW EUDVV SODWH LV SURYLGHG�
127( 7KH FRQWDLQHU FDQ UHDGLO\ EH SUHSDUHG IURP D VHFWLRQ RI SLSH�

.���� %DWK WKHUPRPHWHU� LQ DFFRUGDQFH ZLWK WKH DSSURSULDWH UHTXLUHPHQWV RI %6 (1 �����

.���� 7LPLQJ GHYLFH� RI VXIILFLHQW DFFXUDF\ WR PHHW WKH UHTXLUHPHQWV RI WKH UHSHDWDELOLW\ RI WKH PHWKRG�

.���� 0HOWLQJ SRW� RI VWHHO� RI DSSUR[LPDWHO\ � PP ZDOO WKLFNQHVV� �� PP GLDPHWHU DQG ��� PP KHLJKW�
ZLWK D ORRVH ILWWLQJ OLG�

.�� 3URFHGXUH

%UHDN ��� J WR ��� J RI FRDWLQJ PDWHULDO LQWR SLHFHV QRW JUHDWHU WKDQ �� PP LQ VL]H� +HDW WKHP VORZO\ LQ
WKH PHOWLQJ SRW �.������ NHHSLQJ WKH OLG RQ ZKHQ QRW VWLUULQJ� 8QWLO WKH SLHFHV KDYH PHOWHG� VWLU FRQWLQXDOO\
WR DYRLG ORFDO RYHUKHDWLQJ DQG H[FHVVLYH ORVV RI YDSRXU� 7KHUHDIWHU VWLU RFFDVLRQDOO\�

7KH EUDVV SODWH �VHH .����� VKDOO EH ZHOO SROLVKHG� 3ODFH WKH VDPSOH FRQWDLQHU �.����� RQ WKH SODWH VR WKDW
FORVH FRQWDFW LV PDLQWDLQHG EHWZHHQ ULP DQG SODWH� :KHQ WKH WHPSHUDWXUH RI WKH FRDWLQJ PDWHULDO LV
DSSUR[LPDWHO\ �� �& WR �� �& DERYH WKH H[SHFWHG VRIWHQLQJ SRLQW� JLYH LW D ILQDO VWLU DQG UHMHFW WKH ILUVW WZR 
RU WKUHH JUDPV� )LOO WKH VDPSOH FRQWDLQHU DERXW WKUHH�TXDUWHUV IXOO DQG DOORZ LW WR FRRO WR DPELHQW
WHPSHUDWXUH�
127( ,W LV FRQYHQLHQW WR ILOO WKH F\OLQGHU IRU WKH SHQHWUDWLRQ WHVW� WKH ULQJV IRU WKH VRIWHQLQJ SRLQW WHVWV DQG WKH PRXOG IRU WKH GHQVLW\
WHVW DW WKH VDPH WLPH�

3ODFH WKH FRQWDLQHU� LQYHUWHG� LQ D WUDQVIHU GLVK LQ WKH FRQVWDQW WHPSHUDWXUH ZDWHU�EDWK �.������ ZKLFK LV
NHSW DW WKH WHPSHUDWXUH JLYHQ LQ 7DEOH � �.������ IRU � K�

&OHDQ WKH SHQHWURPHWHU QHHGOH �.����� ZLWK D VXLWDEOH VROYHQW� GU\ LW DQG LQVHUW LW LQWR WKH
SHQHWURPHWHU �.������ /RDG WKH QHHGOH�KROGHU WR EULQJ WKH WRWDO PRYLQJ PDVV WR WKDW JLYHQ LQ 7DEOH �� 3ODFH 
WKH WUDQVIHU GLVK �.����� FRQWDLQLQJ WKH VDPSOH FRQWDLQHU DQG ILOOHG ZLWK ZDWHU IURP WKH FRQVWDQW
WHPSHUDWXUH ZDWHU�EDWK RQ WKH WDEOH RI WKH SHQHWURPHWHU� 6ORZO\ ORZHU WKH QHHGOH XQWLO WKH WLS MXVW PDNHV
FRQWDFW ZLWK LWV LPDJH RQ WKH VXUIDFH RI WKH VDPSOH� 3RVLWLRQ WKH QHHGOH DW OHDVW �� PP IURP WKH HGJH RI WKH 
GLVK DQG �� PP IURP DQ\ SUHYLRXV KROH�
127( $ VXLWDEO\ SODFHG OLJKW LV D KHOS LQ REWDLQLQJ SUHFLVH DGMXVWPHQW RI WKH QHHGOH WR WKH VDPSOH VXUIDFH�

'HSHQGLQJ RQ WKH W\SH RI SHQHWURPHWHU XVHG� HLWKHU QRWH WKH GLDO UHDGLQJ RU UHWXUQ LW WR ]HUR� 7KHQ TXLFNO\
UHOHDVH WKH QHHGOH�KROGHU� /HDYH LW IUHH DQG XVLQJ WKH WLPLQJ GHYLFH �.����� WLPH IRU � � ��� V DQG WKHQ ORFN 
LW� 5HDG WKH GHSWK RI SHQHWUDWLRQ LQ WHQWKV RI D PLOOLPHWUH IURP WKH VFDOH DQG UHFRUG LW�

5HSHDW WKH SURFHGXUH VR DV WR REWDLQ ILYH UHDGLQJV ZLWKLQ WKH OLPLWV RI UHSHDWDELOLW\ JLYHQ LQ 7DEOH �
RI %6 (1 ����������

,W LV LPSRUWDQW WR HQVXUH WKDW WKH VDPSOH FRQWDLQHU GRHV QRW PRYH RU URFN GXULQJ WKH WHVW� ,I LW GRHV PRYH
LQ DQ\ ZD\� GLVFDUG WKH UHDGLQJ�
127( :KHQ QRW LQ XVH WKH QHHGOH VKRXOG EH UHPRYHG IURP WKH SHQHWURPHWHU DQG SURWHFWHG IURP FRUURVLRQ DQG GDPDJH� )UHTXHQW
H[DPLQDWLRQ RI WKH QHHGOH SURILOH VKRXOG EH PDGH WR HQVXUH WKDW LW LV LQ DFFRUGDQFH ZLWK .�����

.�� 5HSRUWLQJ

5HSRUW WKH PHDQ YDOXH REWDLQHG DV WKH SHQHWUDWLRQ DW WKH JLYHQ WHPSHUDWXUH DQG ORDGLQJ�
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$QQH[ / �QRUPDWLYH�
'HWHUPLQDWLRQ RI IORZ WLPH

/�� 3ULQFLSOH

7KH FRDWLQJ PDWHULDO LV PHOWHG DQG WKH YLVFRVLW\ GHWHUPLQHG E\ QRWLQJ WKH WLPH ZKHQ WKH FRDWLQJ IORZ 
EUHDNV GXULQJ LWV GHVFHQW IURP D FXS�

/�� $SSDUDWXV

/���� =DKQ QR� � YLVFRPHWHU�

/���� 3DUWLDO LPPHUVLRQ &HOVLXV WKHUPRPHWHU� FRQIRUPLQJ WR %6 ����

/���� 6WRS�ZDWFK�

/�� 3URFHGXUH

0DLQWDLQ WKH FRDWLQJ PDWHULDO� PHOWHG LQ DFFRUGDQFH ZLWK 4��� DW ��� � � �& RU ��� � � �& �/������ DYRLGLQJ 
SURORQJHG H[SRVXUH LQ DQ RSHQ YHVVHO� ,PPHUVH WKH FXS RI WKH YLVFRPHWHU �/����� LQ WKH FRDWLQJ PDWHULDO 
DQG PRYH LW DURXQG IRU DW OHDVW � V� (PSW\ E\ KROGLQJ WKH FXS KRUL]RQWDOO\ DQG UHILOO� 5HSHDW WKH RSHUDWLRQ�

/LIW WKH FXS DERYH WKH OLTXLG OHYHO TXLFNO\� NHHSLQJ LW YHUWLFDO DQG IUHH IURP GUDXJKWV� DQG VWDUW WKH 
VWRS�ZDWFK �/����� VLPXOWDQHRXVO\� 6WRS WKH VWRS�ZDWFK ZKHQ WKH VWUHDP RI VDPSOH ILUVW EUHDNV�

/�� 5HSRUWLQJ

5HSRUW WKH LQWHUYDO LQ VHFRQGV UHFRUGHG E\ WKH VWRS�ZDWFK DV WKH YLVFRVLW\ RI WKH VDPSOH�

$QQH[ 0 �LQIRUPDWLYH�
*XLGDQFH RQ WKH DSSOLFDWLRQ DQG VHUYLFH WHPSHUDWXUHV RI FRDWLQJ PDWHULDOV

)RU DSSOLFDWLRQ E\ IORRGLQJ RU RWKHU PHDQV� WKH WHPSHUDWXUH RI WKH FRDWLQJ PDWHULDO VKRXOG EH VXFK WKDW WKH 
YLVFRVLW\ LV FRQWUROOHG WR JLYH WKH WKLFNQHVV RI FRDWLQJ UHTXLUHG� DQG QRW VR KLJK DV WR FDXVH H[FHVVLYH IXPLQJ�
1R JUDGH RI PDWHULDO VKRXOG EH KHDWHG DERYH ��� �& QRU DSSOLHG DERYH WKH PD[LPXP DSSOLFDWLRQ
WHPSHUDWXUH JLYHQ LQ 7DEOH 0���

,Q JHQHUDO� PDWHULDOV RI KLJKHU VRIWHQLQJ SRLQW RU ORZHU SHQHWUDWLRQ DUH LQWHQGHG IRU XVH XQGHU KLJKHU
WHPSHUDWXUH FRQGLWLRQV� *UDGH ������ LV VXLWDEOH DW QRUPDO DQG ORZHU WKDQ QRUPDO DPELHQW WHPSHUDWXUHV
LQ WHPSHUDWH FOLPDWHV�

*UDGH ����� LV VXLWDEOH DW DPELHQW WHPSHUDWXUHV LQ ERWK WHPSHUDWH DQG KRWWHU FOLPDWHV� *UDGH ����� LV
GHVLJQHG IRU XVH DW HOHYDWHG VHUYLFH WHPSHUDWXUHV XS WR �� �&� RU XS WR ��� �& LQ WKH FDVH RI RII�VKRUH 
SLSHOLQHV ZKHQ DQ DGGLWLRQDO FRQFUHWH DQWLEXR\DQF\ FRDWLQJ PDWHULDO LV XVHG� 8QGHU WKHVH FRQGLWLRQV D
GHJUHH RI KDUGHQLQJ FDQ RFFXU HDUO\ LQ XVH� 7KH PDQXIDFWXUHU RI WKH SURGXFW VKRXOG EH FRQVXOWHG DV WR LWV
VXLWDELOLW\ XQGHU SDUWLFXODU FRQGLWLRQV�

7DEOH 0�� ¦ $SSOLFDWLRQ WHPSHUDWXUHV IRU FRDWLQJ PDWHULDOV

*UDGH RI FRDWLQJ PDWHULDO 0D[LPXP DSSOLFDWLRQ WHPSHUDWXUH
�&

������ ���
����� ���
����� ���
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$QQH[ 1 �QRUPDWLYH�
3UHSDUDWLRQ RI VWHHO VXUIDFHV IRU WKH WHVWV GHVFULEHG LQ $QQH[ % WR $QQH[ *

3UHSDUH WKH VWHHO VXUIDFHV XVHG LQ WKH WHVWV GHVFULEHG LQ $QQH[ % WR $QQH[ * XVLQJ WKH IROORZLQJ PHWKRG�

)LUVW IUHH WKH VXUIDFH RI WKH VWHHO SODWH IURP DOO RLO DQG JUHDVH� 7KHQ DEUDVLYH EODVW FOHDQ WKH VXUIDFH VR WKDW 
LW FRQIRUPV WR 6D �� RI %6 �����$������� DQG WKH SHDN WR WURXJK SURILOH LV �� � �� �P�
127( � 7KLV TXDOLW\ OHYHO LV URXJKO\ HTXLYDOHQW WR WKH QHDU�ZKLWH VWDQGDUG RI WKH 6WHHO 6WUXFWXUHV 3DLQWLQJ &RXQFLO �86$� DQG WKH 
6D �� VWDQGDUG RI WKH 6ZHGLVK VWDQGDUG 66 �������

127( � ,W LV LPSRUWDQW WR HQVXUH WKDW EODVWHG VWHHO VXUIDFHV DUH IUHH IURP WUDFHV RI SUHYLRXV FRDWLQJ PDWHULDOV DQG GR QRW 
VXEVHTXHQWO\ EHFRPH FRQWDPLQDWHG ZLWK RLO RU JUHDVH�

$QQH[ 3 �QRUPDWLYH�
3ULPLQJ RI VWHHO VXUIDFHV IRU WKH WHVWV GHVFULEHG LQ $QQH[ % WR $QQH[ *

3�� 3ULQFLSOH

$ SUHSDUHG VWHHO VXUIDFH LV FRYHUHG ZLWK D TXLFN GU\LQJ SULPHU ZKLFK LV WKHQ DOORZHG WR GU\�

3�� $SSDUDWXV

3���� &OHDQ IODW EULVWOH EUXVK� RI �� PP ZLGWK�

3�� 3URFHGXUH

$IWHU SUHSDULQJ WKH VWHHO VXUIDFHV LQ DFFRUGDQFH ZLWK $QQH[ 1� SULPH WKHP XVLQJ WKH DSSURSULDWH SULPHU 
VSHFLILHG LQ &ODXVH ��

$SSO\ WKH SULPHU ZLWK WKH FOHDQ IODW EULVWOH EUXVK �3����� WR WKH SODWHV O\LQJ KRUL]RQWDOO\� $SSO\ WKH SULPHU
DW WKH UDWH RI FRYHUDJH UHFRPPHQGHG E\ WKH PDQXIDFWXUHU� LQ VXFK D PDQQHU WKDW WKH VXUIDFH LV XQLIRUPO\ 
FRYHUHG ZLWK DQ HYHQ ILOP IUHH IURP DLU EXEEOHV�

$OORZ WKH SULPHU WR GU\ DW DQ DLU WHPSHUDWXUH RI QRW OHVV WKDQ �� �&� LQ D ZHOO YHQWLODWHG DWPRVSKHUH KDYLQJ
D UHODWLYH KXPLGLW\ QRW JUHDWHU WKDQ �� ��

:KHQ WKH ILOP LV KDUG GU\� DSSO\ FRDWLQJ PDWHULDO WR WKH SODWH LQ DFFRUGDQFH ZLWK $QQH[ 4� QRW OHVV
WKDQ � K DIWHU DSSO\LQJ WKH SULPHU�
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$QQH[ 4 �QRUPDWLYH�
$SSOLFDWLRQ RI FRDWLQJ PDWHULDO IRU WKH WHVWV GHVFULEHG LQ $QQH[ % WR $QQH[ * 

4�� 3ULQFLSOH

7KH FRDWLQJ PDWHULDO LV PHOWHG DQG SRXUHG RYHU D SULPHG VWHHO VXUIDFH WR FRYHU WKH VSHFLPHQ ZLWK D JLYHQ 
WKLFNQHVV RI FRDWLQJ�

4�� $SSDUDWXV

4���� &RQWDLQHU DQG OLG� RI XQLIRUP FURVV VHFWLRQ DQG RI GLDPHWHU QRW OHVV WKDQ ��� PP QRU PRUH 
WKDQ ��� PP�

4�� 3URFHGXUH

%UHDN � NJ WR �� NJ RI WKH FRDWLQJ PDWHULDO� DFFRUGLQJ WR WKH QXPEHU RI WHVWV UHTXLUHG� LQWR SLHFHV QRW 
JUHDWHU WKDQ �� PP LQ VL]H� 0HOW WKH SLHFHV LQ WKH FRQWDLQHU �4������
127( � +HDWLQJ PD\ EH E\ DQ\ FRQYHQLHQW PHWKRG VXFK DV IOXLGL]HG RU OLTXLG EDWK� HOHFWULF KRWSODWH RU JDV�

+HDW WKH FRQWDLQHU VR WKDW WKH FRDWLQJ PDWHULDO UHDFKHV WKH DSSOLFDWLRQ WHPSHUDWXUH UHFRPPHQGHG E\ WKH
PDQXIDFWXUHU ZLWKLQ � K� ,I JDV LV XVHG� LQWHUSRVH D VWHHO SODWH RI QRW OHVV WKDQ � PP WKLFNQHVV EHWZHHQ WKH
FRQWDLQHU DQG WKH JDV IODPH�

6WLU WKH PDWHULDO IUHTXHQWO\ XQWLO LW UHDFKHV WKH DSSOLFDWLRQ WHPSHUDWXUH UHFRPPHQGHG E\ WKH 
PDQXIDFWXUHU� UHSODFLQJ WKH OLG EHWZHHQ VWLUV� ,PPHGLDWHO\ LW KDV UHDFKHG WKH DSSOLFDWLRQ WHPSHUDWXUH� 
SRXU WKH FRDWLQJ PDWHULDO RYHU WKH SULPHG VXUIDFH RI HDFK SODWH� KHOG KRUL]RQWDOO\ DQG DW D WHPSHUDWXUH 
EHWZHHQ �� �& DQG �� �&� LQ VXFK D PDQQHU WKDW IUHVK HQDPHO FRQVWDQWO\ VWULNHV WKH VSHFLPHQ VXUIDFH�

$SSO\ WKH FRDWLQJ PDWHULDO WR D WKLFNQHVV RI ��� PP WR ��� PP WR HDFK WHVW VSHFLPHQ�
127( � ,W LV FRQYHQLHQW WR DGMXVW WR WKLV WKLFNQHVV LPPHGLDWHO\ DIWHU FRDWLQJ E\ VZHHSLQJ RII WKH VXUSOXV KRW HQDPHO ZLWK D ZDUPHG
EODGH PRYHG DORQJ JXLGH UDLOV VHW IRU WKH UHTXLUHG WKLFNQHVV�

4�� §$IWHU KHDWLQJ¨ EHQG WHVWV 

)RU WKH §DIWHU KHDWLQJ¨ EHQG WHVWV� PDLQWDLQ D GHSWK RI QRW OHVV WKDQ ��� PP RI HQDPHO DW WKH DSSOLFDWLRQ
WHPSHUDWXUH UHFRPPHQGHG E\ WKH PDQXIDFWXUHU� ,I WKHUH LV LQVXIILFLHQW HQDPHO OHIW DIWHU FRDWLQJ WKH 
UHPDLQGHU RI WKH SODWHV� DGG IXUWKHU SLHFHV RI HQDPHO DQG EULQJ WKH FRQWHQWV RI WKH FRQWDLQHU EDFN WR WKH
DSSOLFDWLRQ WHPSHUDWXUH� 'XULQJ WKH � K KHDWLQJ SHULRG� VWLU WKH HQDPHO ZLWK D PHWDO EDU DW LQWHUYDOV
RI �� PLQ� 7KHQ DSSO\ WKH FRDWLQJ PDWHULDO�



�� EODQN



%6 ���������

� %6, �� 1RYHPEHU ���� ��

%LEOLRJUDSK\ 

%6 ��������� 6SHFLILFDWLRQ IRU VWHHO SLSHV� MRLQWV DQG VSHFLDOV IRU ZDWHU DQG VHZDJH�

%6 ���������� 6SHFLILFDWLRQ IRU ELWXPHQ�EDVHG KRW�DSSOLHG FRDWLQJ PDWHULDOV IRU SURWHFWLQJ LURQ DQG VWHHO� 
LQFOXGLQJ VXLWDEOH SULPHUV ZKHUH UHTXLUHG�

%6 ������������ 7KHUPDOO\ LQVXODWHG XQGHUJURXQG SLSH OLQHV ¦ 3DUW �� 6SHFLILFDWLRQ IRU VWHHO FDVHG V\VWHPV 
ZLWK DLU JDS�

%6 ������������ 6XUIDFH ER[HV� JXDUGV DQG XQGHUJURXQG FKDPEHUV IRU JDV DQG ZDWHUZRUNV SXUSRVHV ¦
3DUW �� 6SHFLILFDWLRQ IRU VPDOO VXUIDFH ER[HV�

%6 ������������ 6XUIDFH ER[HV� JXDUGV DQG XQGHUJURXQG FKDPEHUV IRU JDV DQG ZDWHUZRUNV SXUSRVHV ¦
3DUW �� 6SHFLILFDWLRQ IRU ODUJH VXUIDFH ER[HV�

%6 ���������� &RGH RI SUDFWLFH IRU DSSOLFDWLRQ DQG WHVWLQJ RI KRW HQDPHO H[WHUQDO DQG�RU LQWHUQDO FRDWLQJ 
RI LURQ DQG VWHHO SLSHV�

,62 ���������� 6WHHO SLSHV DQG ILWWLQJV IRU EXULHG RU VXEPHUJHG SLSHOLQHV ¦ ([WHUQDO DQG LQWHUQDO FRDWLQJ 
E\ ELWXPHQ RU FRDO WDU GHULYHG PDWHULDOV�

66 ������������ 3UHSDUDWLRQ RI VWHHO VXEVWUDWHV EHIRUH DSSOLFDWLRQ RI SDLQWV DQG UHODWHG SURGXFWV ¦
9LVXDO DVVHVVPHQW RI VXUIDFH FOHDQOLQHVV ¦ 3DUW �� 5XVW JUDGHV DQG SUHSDUDWLRQ JUDGHV RI XQFRDWHG VWHHO 
VXEVWUDWHV DQG RI VWHHO VXEVWUDWHV DIWHU RYHUDOO UHPRYDO RI SUHYLRXV FRDWLQJV�
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%6, ¦ %ULWLVK 6WDQGDUGV ,QVWLWXWLRQ
%6, LV WKH LQGHSHQGHQW QDWLRQDO ERG\ UHVSRQVLEOH IRU SUHSDULQJ 
%ULWLVK 6WDQGDUGV� ,W SUHVHQWV WKH 8. YLHZ RQ VWDQGDUGV LQ (XURSH DQG DW WKH
LQWHUQDWLRQDO OHYHO� ,W LV LQFRUSRUDWHG E\ 5R\DO &KDUWHU�

5HYLVLRQV

%ULWLVK 6WDQGDUGV DUH XSGDWHG E\ DPHQGPHQW RU UHYLVLRQ� 8VHUV RI 
%ULWLVK 6WDQGDUGV VKRXOG PDNH VXUH WKDW WKH\ SRVVHVV WKH ODWHVW DPHQGPHQWV RU 
HGLWLRQV�

,W LV WKH FRQVWDQW DLP RI %6, WR LPSURYH WKH TXDOLW\ RI RXU SURGXFWV DQG VHUYLFHV�
:H ZRXOG EH JUDWHIXO LI DQ\RQH ILQGLQJ DQ LQDFFXUDF\ RU DPELJXLW\ ZKLOH XVLQJ
WKLV %ULWLVK 6WDQGDUG ZRXOG LQIRUP WKH 6HFUHWDU\ RI WKH WHFKQLFDO FRPPLWWHH
UHVSRQVLEOH� WKH LGHQWLW\ RI ZKLFK FDQ EH IRXQG RQ WKH LQVLGH IURQW FRYHU�
7HO� ��� ����� ���� ����� )D[� ��� ����� ���� �����

%6, RIIHUV PHPEHUV DQ LQGLYLGXDO XSGDWLQJ VHUYLFH FDOOHG 3/86 ZKLFK HQVXUHV 
WKDW VXEVFULEHUV DXWRPDWLFDOO\ UHFHLYH WKH ODWHVW HGLWLRQV RI VWDQGDUGV�

%X\LQJ VWDQGDUGV

2UGHUV IRU DOO %6,� LQWHUQDWLRQDO DQG IRUHLJQ VWDQGDUGV SXEOLFDWLRQV VKRXOG EH
DGGUHVVHG WR &XVWRPHU 6HUYLFHV� 7HO� ��� ����� ���� ����� 
)D[� ��� ����� ���� ����� (PDLO� RUGHUV#EVL�JOREDO�FRP� 6WDQGDUGV DUH DOVR
DYDLODEOH IURP WKH %6, ZHEVLWH DW KWWS���ZZZ�EVL�JOREDO�FRP�

,Q UHVSRQVH WR RUGHUV IRU LQWHUQDWLRQDO VWDQGDUGV� LW LV %6, SROLF\ WR VXSSO\ WKH 
%6, LPSOHPHQWDWLRQ RI WKRVH WKDW KDYH EHHQ SXEOLVKHG DV %ULWLVK 6WDQGDUGV�
XQOHVV RWKHUZLVH UHTXHVWHG�

,QIRUPDWLRQ RQ VWDQGDUGV

%6, SURYLGHV D ZLGH UDQJH RI LQIRUPDWLRQ RQ QDWLRQDO� (XURSHDQ DQG 
LQWHUQDWLRQDO VWDQGDUGV WKURXJK LWV /LEUDU\ DQG LWV 7HFKQLFDO +HOS WR ([SRUWHUV
6HUYLFH� 9DULRXV %6, HOHFWURQLF LQIRUPDWLRQ VHUYLFHV DUH DOVR DYDLODEOH ZKLFK JLYH
GHWDLOV RQ DOO LWV SURGXFWV DQG VHUYLFHV� &RQWDFW WKH ,QIRUPDWLRQ &HQWUH� 
7HO� ��� ����� ���� ����� )D[� ��� ����� ���� ����� (PDLO� LQIR#EVL�JOREDO�FRP�

6XEVFULELQJ PHPEHUV RI %6, DUH NHSW XS WR GDWH ZLWK VWDQGDUGV GHYHORSPHQWV
DQG UHFHLYH VXEVWDQWLDO GLVFRXQWV RQ WKH SXUFKDVH SULFH RI VWDQGDUGV� )RU GHWDLOV
RI WKHVH DQG RWKHU EHQHILWV FRQWDFW 0HPEHUVKLS $GPLQLVWUDWLRQ�
7HO� ��� ����� ���� ����� )D[� ��� ����� ���� ����� 
(PDLO� PHPEHUVKLS#EVL�JOREDO�FRP�

,QIRUPDWLRQ UHJDUGLQJ RQOLQH DFFHVV WR %ULWLVK 6WDQGDUGV YLD %ULWLVK 6WDQGDUGV 
2QOLQH FDQ EH IRXQG DW KWWS���ZZZ�EVL�JOREDO�FRP�EVRQOLQH�

)XUWKHU LQIRUPDWLRQ DERXW %6, LV DYDLODEOH RQ WKH %6, ZHEVLWH DW
KWWS���ZZZ�EVL�JOREDO�FRP�

&RS\ULJKW

&RS\ULJKW VXEVLVWV LQ DOO %6, SXEOLFDWLRQV� %6, DOVR KROGV WKH FRS\ULJKW� LQ WKH
8.� RI WKH SXEOLFDWLRQV RI WKH LQWHUQDWLRQDO  VWDQGDUGL]DWLRQ ERGLHV� ([FHSW DV
SHUPLWWHG XQGHU WKH &RS\ULJKW� 'HVLJQV DQG 3DWHQWV $FW ���� QR H[WUDFW PD\ EH
UHSURGXFHG� VWRUHG LQ D UHWULHYDO V\VWHP RU WUDQVPLWWHG LQ DQ\ IRUP RU E\ DQ\
PHDQV ¥  HOHFWURQLF� SKRWRFRS\LQJ� UHFRUGLQJ RU RWKHUZLVH ¥ ZLWKRXW SULRU ZULWWHQ
SHUPLVVLRQ IURP %6,�

7KLV GRHV QRW SUHFOXGH WKH IUHH XVH� LQ WKH FRXUVH RI LPSOHPHQWLQJ WKH VWDQGDUG�
RI QHFHVVDU\ GHWDLOV VXFK DV V\PEROV� DQG VL]H� W\SH RU JUDGH GHVLJQDWLRQV� ,I WKHVH 
GHWDLOV DUH WR EH XVHG IRU DQ\ RWKHU SXUSRVH WKDQ LPSOHPHQWDWLRQ WKHQ WKH SULRU
ZULWWHQ SHUPLVVLRQ RI %6, PXVW EH REWDLQHG�

'HWDLOV DQG DGYLFH FDQ EH REWDLQHG IURP WKH &RS\ULJKW 	 /LFHQVLQJ 0DQDJHU� 
7HO� ��� ����� ���� ����� )D[� ��� ����� ���� ����� 
(PDLO� FRS\ULJKW#EVL�JOREDO�FRP�


