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7KLV %ULWLVK 6WDQGDUG� KDYLQJ
EHHQ SUHSDUHG XQGHU WKH
GLUHFWLRQ RI WKH (QJLQHHULQJ 
6HFWRU %RDUG� ZDV SXEOLVKHG 
XQGHU WKH DXWKRULW\ RI WKH 
6WDQGDUGV &RPPLWWHH DQG
FRPHV LQWR HIIHFW RQ
�� )HEUXDU\ ����

� %6, �������

)LUVW SXEOLVKHG 'HFHPEHU ����
6HFRQG HGLWLRQ $XJXVW ����
7KLUG HGLWLRQ )HEUXDU\ ����

7KH IROORZLQJ %6, UHIHUHQFHV
UHODWH WR WKH ZRUN RQ WKLV 
%ULWLVK 6WDQGDUG�
&RPPLWWHH UHIHUHQFH )0(��
'UDIW IRU FRPPHQW ��������� '&

,6%1 � ��� ����� �

&RPPLWWHHV UHVSRQVLEOH IRU WKLV 
%ULWLVK 6WDQGDUG

7KH SUHSDUDWLRQ RI WKLV %ULWLVK 6WDQGDUG ZDV HQWUXVWHG WR 7HFKQLFDO
&RPPLWWHH� )0(��� %ROWV� QXWV DQG DFFHVVRULHV �� 4$ DQG KRVH FODPSV�� XSRQ
ZKLFK WKH IROORZLQJ ERGLHV ZHUH UHSUHVHQWHG�

%ULWLVK &RQVWUXFWLRQDO 6WHHOZRUN $VVRFLDWLRQ /WG

&RQIHGHUDWLRQ RI %ULWLVK )RUJHUV

(OHFWULFLW\ $VVRFLDWLRQ

6RFLHW\ RI 0RWRU 0DQXIDFWXUHUV DQG 7UDGHUV /LPLWHG

8. 6WHHO $VVRFLDWLRQ

$PHQGPHQWV LVVXHG VLQFH SXEOLFDWLRQ

$PG� 1R 'DWH &RPPHQWV

����� 
&RUULJHQGXP 1R� �

0D\ ���� 7ZR YDOXHV LQ FROXPQ � RI 7DEOH � FRUUHFWHG 
IRU 0�� DQG 0��� &RUUHFWLRQ RI WLWOH RI
)LJXUH (���
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� %6, ������� L

&RQWHQWV

3DJH
&RPPLWWHHV UHVSRQVLEOH ,QVLGH IURQW FRYHU
)RUHZRUG LLL

� 6FRSH �
� 1RUPDWLYH UHIHUHQFHV �
� )LQLVKHV �
� *HQHUDO GLPHQVLRQV �
� /HQJWK RI EROWV DQG VFUHZV �
� (QGV RI EROWV DQG VFUHZV �
� 6FUHZ WKUHDGV �
� /HQJWK RI WKUHDG RQ EROWV DQG VFUHZV �
� $QJXODULW\ DQG HFFHQWULFLW\ RI EROWV� VFUHZV DQG QXWV �
�� &KDPIHULQJ� ZDVKHU IDFLQJ DQG FRXQWHUVLQNLQJ �
�� 6WUHQJWK JUDGH GHVLJQDWLRQ V\VWHP IRU VWHHO EROWV DQG VFUHZV �
�� 0DWHULDO DQG PDQXIDFWXUH RI VWHHO EROWV DQG VFUHZV �
�� 0HFKDQLFDO SURSHUWLHV RI VWHHO EROWV DQG VFUHZV �
�� 6WUHQJWK JUDGH GHVLJQDWLRQ V\VWHP IRU VWHHO QXWV �
�� 0DWHULDO DQG PDQXIDFWXUH RI VWHHO QXWV �
�� 0HFKDQLFDO SURSHUWLHV RI VWHHO QXWV �H[FOXGLQJ WKLQ QXWV� �
�� 'ULOOHG EROWV ZLWK VSOLW SLQ KROHV �
�� 0DUNLQJ DQG LGHQWLILFDWLRQ �VHH DOVR $QQH[ (� �
�� ,QVSHFWLRQ DQG WHVWLQJ �
�� &RPSOHWH GHVLJQDWLRQ IRU WKH SXUSRVH RI DQ HQTXLU\ RU RUGHU �

$QQH[ $ �QRUPDWLYH� 5HFRPPHQGHG JDXJH IRU FKHFNLQJ VTXDUHQHVV RI 
WKUHDG WR IDFH RI QXW �VHH FODXVH �� ��
$QQH[ % �QRUPDWLYH� &KHPLFDO FRPSRVLWLRQ RI VWHHO QXWV �VHH ����� ��
$QQH[ & �QRUPDWLYH� 7HVWLQJ RI PHFKDQLFDO SURSHUWLHV RI VWHHO QXWV
�VHH FODXVHV �� DQG ��� ��
$QQH[ ' �LQIRUPDWLYH� $VVRFLDWLRQ RI EROW DQG VFUHZ OHQJWKV DQG GLDPHWHUV 
�VHH FODXVH �� ��
$QQH[ ( �LQIRUPDWLYH� %DVLV IRU WKH GHULYDWLRQ RI WROHUDQFHV ��
$QQH[ ) �LQIRUPDWLYH� 0DQXIDFWXUHUVª UHFRPPHQGHG UDQJH RI VL]HV ��

%LEOLRJUDSK\ ��

)LJXUH � ¦ 'HSWK RI GHFDUEXUL]DWLRQ RQ VWHHO EROWV DQG VFUHZV �
)LJXUH � ¦ +H[DJRQ KHDG EROW �
)LJXUH � ¦ +H[DJRQ KHDG VFUHZ �
)LJXUH � ¦ )XOO EHDULQJ KHDG ZDVKHU IDFH �
)LJXUH � ¦ 5RXQGHG HQG �
)LJXUH � ¦ 5ROOHG WKUHDG HQG �
)LJXUH � ¦ 1RUPDO WKLFNQHVV QXW ��
)LJXUH � ¦ 7KLQ QXW ��
)LJXUH � ¦ (QODUJHG YLHZ RI QXW FRXQWHUVLQN ��
)LJXUH �� ¦ 6ORWWHG QXW� 6L]HV 0� WR 0�� RQO\ �6L[ VORWV� ��
)LJXUH �� ¦ &DVWOH QXW� 6L]HV 0�� WR 0�� RQO\ �6L[ VORWV� ��
)LJXUH �� ¦ &DVWOH QXW� 6L]HV 0�� WR 0�� RQO\ �(LJKW VORWV� ��
)LJXUH $�� ¦ 1XW VTXDUHQHVV JDXJH ��
)LJXUH &�� ¦ 3URRI ORDG WHVW IRU QXW ��
)LJXUH &�� ¦ ([DPSOHV RI PDUNLQJ RI IRUJHG QXWV ��
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)LJXUH (�� ¦ :LGWKV DFURVV IODWV ��
)LJXUH (�� ¦ :LGWKV DFURVV FRUQHUV ��
)LJXUH (�� ¦ +HLJKWV RI KHDGV ��
)LJXUH (�� ¦ 6KDQN GLDPHWHU RI IXOO VL]H EROWV ��
)LJXUH (�� ¦ 1RPLQDO OHQJWK ��
)LJXUH (�� ¦ 7KUHDG OHQJWKV ��
)LJXUH (�� ¦ (FFHQWULFLW\ RI WKH KHDG ��
)LJXUH (�� ¦ $QJXODULW\ RI WKH KDQG ��
)LJXUH (�� ¦ (FFHQWULFLW\ EHWZHHQ VKDQN DQG WKUHDG ��
)LJXUH (��� ¦ (FFHQWULFLW\ RI VSOLW SLQ KROH ��
)LJXUH (��� ¦ :LGWKV DFURVV IODWV ��
)LJXUH (��� ¦ :LGWKV DFURVV FRUQHUV ��
)LJXUH (��� ¦ 7KLFNQHVVHV RI QXWV ��
)LJXUH (��� ¦ 'LPHQVLRQV RI VORWV ��
)LJXUH (��� ¦ (FFHQWULFLW\ RI WKH KH[DJRQ ��
)LJXUH (��� ¦ (FFHQWULFLW\ RI WKH VORWV ��
)LJXUH (��� ¦ $QJXODULW\ RI WKH QXWV ��

7DEOH � ¦ %DVLV IRU VWDQGDUG WKUHDG OHQJWKV �
7DEOH � ¦ 6WUHQJWK JUDGH GHVLJQDWLRQV RI VWHHO EROWV DQG VFUHZV �
7DEOH � ¦ 6WUHQJWK JUDGH GHVLJQDWLRQV RI VWHHO QXWV �
7DEOH � ¦ 5HFRPPHQGHG EROW DQG QXW FRPELQDWLRQV �
7DEOH � ¦ ,62 PHWULF SUHFLVLRQ KH[DJRQ EROWV DQG VFUHZV �
7DEOH � ¦ ,62 PHWULF SUHFLVLRQ KH[DJRQ QXWV DQG WKLQ QXWV ��
7DEOH � ¦ ,62 PHWULF SUHFLVLRQ KH[DJRQ VORWWHG QXWV DQG FDVWOH QXWV ��
7DEOH � ¦ 7ROHUDQFHV RQ WKH VWDQGDUG QRPLQDO OHQJWKV RI EROWV DQG VFUHZV ��
7DEOH � ¦ 0HFKDQLFDO SURSHUWLHV RI VWHHO QXWV ��
7DEOH �� ¦ 3URRI ORDGV IRU VWHHO QXWV �FRDUVH SLWFK VHULHV� ��
7DEOH %�� ¦ &KHPLFDO FRPSRVLWLRQ RI VWHHO QXWV ��
7DEOH &�� ¦ 6WUHQJWK JUDGH GHVLJQDWLRQ PDUNLQJ RI QXWV ��
7DEOH '�� ¦ 3UHIHUUHG VWDQGDUG VL]HV RI ,62 PHWULF SUHFLVLRQ KH[DJRQ EROWV 
DQG VFUHZV ��
7DEOH '�� ¦ 6WDQGDUG WKUHDG OHQJWKV DQG WKH VKRUWHVW OHQJWKV GHVLJQDWHG DV
EROWV� UHODWHG WR GLDPHWHU ��
7DEOH )�� ¦ +H[DJRQ KHDG EROWV ��
7DEOH )�� ¦ +H[DJRQ KHDG VFUHZV ��
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)RUHZRUG 

7KLV QHZ HGLWLRQ RI WKH %ULWLVK 6WDQGDUG KDV EHHQ SUHSDUHG E\ 6XE�&RPPLWWHH
)0(����� *HQHUDO SXUSRVH IDVWHQHUV DQG DFFHVVRULHV� RQ EHKDOI RI 7HFKQLFDO 
&RPPLWWHH )0(��� %ROWV� QXWV DQG DFFHVVRULHV� ,W VXSHUVHGHV %6 ���������� 
ZKLFK LV ZLWKGUDZQ� 7KLV QHZ HGLWLRQ HPERGLHV WKH WH[W RI DPHQGPHQW 1R� �
�$0' ����� DQG DPHQGPHQW 1R� � �$0' ������

7KH QHHG IRU EROWV� VFUHZV DQG QXWV FRYHUHG E\ WKLV %ULWLVK 6WDQGDUG KDV EHHQ 
UHYLHZHG DQG LW KDV EHHQ GHFLGHG� LQ WKH LQWHUHVWV RI VDIHW\� WR GHOHWH
%6 ��������� 7DEOHV �� DQG �� �PHFKDQLFDO SURSHUWLHV IRU EROWV DQG VFUHZV� DQG
WR SURGXFH D QHZ HGLWLRQ� ,Q WKLV HGLWLRQ� %6 (1 ,62 ����� KDV EHHQ UHIHUUHG WR
DV LW UHIOHFWV FXUUHQW WKLQNLQJ DQG SUDFWLFH RI WKH PHFKDQLFDO SURSHUWLHV IRU VXFK 
SURGXFWV� 7KLV HGLWLRQ FURVV�UHIHUV WR WDEOHV IRU PHFKDQLFDO SURSHUWLHV RI EROWV�
DQG EULQJV WKH VSHFLILFDWLRQ LQWR OLQH ZLWK %6 (1 ,62 ������

$QQH[ $ DQG $QQH[ % DUH QRUPDWLYH� $QQH[ &� $QQH[ '� $QQH[ (� DQG
$QQH[ )� DUH LQIRUPDWLYH�

,W KDV EHHQ DVVXPHG LQ WKH GUDIWLQJ RI WKLV %ULWLVK 6WDQGDUG WKDW WKH H[HFXWLRQ
RI LWV SURYLVLRQV LV HQWUXVWHG WR DSSURSULDWHO\ TXDOLILHG DQG H[SHULHQFHG SHRSOH�
IRU ZKRVH JXLGDQFH LW KDV EHHQ SUHSDUHG�

$ %ULWLVK 6WDQGDUG GRHV QRW SXUSRUW WR LQFOXGH DOO QHFHVVDU\ SURYLVLRQV RI D
FRQWUDFW� 8VHUV RI %ULWLVK VWDQGDUGV DUH UHVSRQVLEOH IRU WKHLU 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 WR LY� 
SDJHV � WR ��� DQ LQVLGH EDFN FRYHU 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 JLYHV WKH JHQHUDO GLPHQVLRQV DQG WROHUDQFHV RI SUHFLVLRQ KH[DJRQ EROWV� VFUHZV DQG 
QXWV ZLWK ,62 PHWULF WKUHDGV LQ GLDPHWHUV IURP ��� PP WR �� PP LQFOXVLYH� 0HFKDQLFDO SURSHUWLHV DUH 
JLYHQ RQO\ LQ UHVSHFW RI FDUERQ RU DOOR\ VWHHO EROWV� VFUHZV DQG QXWV� ZKLFK DUH QRW WR EH XVHG IRU VSHFLDO 
DSSOLFDWLRQV� VXFK DV WKRVH UHTXLULQJ ZHOGDELOLW\� FRUURVLRQ UHVLVWDQFH RU DELOLW\ WR ZLWKVWDQG WHPSHUDWXUHV
DERYH ��� �& RU EHORZ �� �&� 
127( 1XWV ZLWK DQ HIIHFWLYH KHLJKW RI OHVV WKDQ ���G DQG�RU ZLWK D ZLGWK DFURVV IODWV RU RXWVLGH GLDPHWHU RI OHVV WKDQ ����G DUH
H[FOXGHG IURP WKH PHFKDQLFDO UHTXLUHPHQWV VSHFLILHG�

7KH GLPHQVLRQDO UHTXLUHPHQWV RI WKLV VWDQGDUG DOVR DSSO\ WR QRQ�IHUURXV DQG VWDLQOHVV VWHHO EROWV� VFUHZV
DQG QXWV�
127( ,W LV FRQVLGHUHG WKDW WKH UDQJH RI QRPLQDO VL]HV LQFOXGHG LQ WKLV VWDQGDUG LV DGHTXDWH IRU PRVW RI WKH DSSOLFDWLRQV IRU ZKLFK
WKLV VHULHV LV OLNHO\ WR EH HPSOR\HG� EXW IRU WKH FRQYHQLHQFH RI XVHUV UHTXLULQJ ODUJHU VL]HV� IXUWKHU LQIRUPDWLRQ LQ UHODWLRQ WR WKH 
GHULYDWLRQ RI WROHUDQFHV LV SURYLGHG LQ $QQH[ (�

�  1RUPDWLYH UHIHUHQFHV
7KH IROORZLQJ QRUPDWLYH GRFXPHQWV FRQWDLQ SURYLVLRQV ZKLFK� WKURXJK UHIHUHQFH LQ WKLV WH[W� FRQVWLWXWH
SURYLVLRQV RI WKLV %ULWLVK 6WDQGDUG� )RU GDWHG UHIHUHQFHV� VXEVHTXHQW DPHQGPHQWV WR� RU UHYLVLRQV RI� DQ\ 
RI WKHVH SXEOLFDWLRQV GR QRW DSSO\� )RU XQGDWHG UHIHUHQFHV� WKH ODWHVW HGLWLRQ RI WKH SXEOLFDWLRQ UHIHUUHG WR
DSSOLHV�

%6 ������������ /LPLWV DQG ILWV IRU HQJLQHHULQJ ¦ 3DUW �� /LPLWV DQG WROHUDQFHV�

%6 ������������ /LPLWV DQG ILWV IRU HQJLQHHULQJ ¦ 3DUW �� *XLGH WR WKH VHOHFWLRQ RI ILWV LQ %6 �������

%6 ������������ /LPLWV DQG ILWV IRU HQJLQHHULQJ ¦ 3DUW �� 5HFRPPHQGDWLRQV IRU WROHUDQFHV� OLPLWV DQG ILWV 
IRU ODUJH GLDPHWHUV�

%6 ���������� *XLGH WR GHVLJQ FRQVLGHUDWLRQV RQ WKH VWUHQJWK RI VFUHZ WKUHDGV� 

%6 ������������ ,62 PHWULF VFUHZ WKUHDGV ¦ 3DUW �� 7KUHDG GDWD DQG VWDQGDUG WKUHDG VHULHV� 

%6 ������������ ,62 PHWULF VFUHZ WKUHDGV ¦ 3DUW �� /LPLWV DQG WROHUDQFHV IRU FRDUVH SLWFK VHULHV WKUHDGV�

%6 (1 ������������� &KDUS\ LPSDFW WHVW RQ PHWDOOLF PDWHULDOV ¦ 3DUW �� 7HVW PHWKRG �9� DQG 8�QRWFKHV�� 

%6 (1 �������������  0HWDOOLF PDWHULDOV ¦ +DUGQHVV WHVW ¦ 3DUW �� 5RFNZHOO WHVW �VFDOHV $� %� &� '� (� )�
*� +� .� DQG 5RFNZHOO VXSHUILFLDO WHVW �VFDOHV �� 1� �� 1� �� 1� �� 7� �� 7 DQG �� 7��

%6 (1 ������������� 0HWDOOLF PDWHULDOV ¦ +DUGQHVV WHVW ¦ 3DUW �� 9HULILFDWLRQ RI 5RFNZHOO KDUGQHVV 
WHVWLQJ PDFKLQHV �VFDOHV $� %� &� '� (� )� *� +� .� 1� 7�� 

%6 (1 ������������� 0HWDOOLF PDWHULDOV ¦ +DUGQHVV WHVW ¦ 3DUW �� &DOLEUDWLRQ RI VWDQGDUGL]HG EORFNV WR 
EH XVHG IRU 5RFNZHOO KDUGQHVV WHVWLQJ PDFKLQHV �VFDOHV $� %� &� '� (� )� *� +� .� 1� 7�� 

%6 (1 ������������� ,62 V\VWHP RI OLPLWV DQG ILWV ¦ 3DUW �� 6SHFLILFDWLRQ IRU XVHV RI WROHUDQFHV� GHYLDWLRQV 
DQG ILWV�

%6 (1 ������������� ,62 V\VWHP RI OLPLWV DQG ILWV ¦ 3DUW �� 7DEOHV RI VWDQGDUG WROHUDQFH JUDGHV DQG OLPLW 
GHYLDWLRQV IRU KROHV DQG VKDIWV�

%6 (1 ������������� 0HFKDQLFDO SURSHUWLHV RI IDVWHQHUV ¦ 1XWV ZLWK VSHFLILHG SURRI ORDG YDOXHV ¦
&RDUVH WKUHDG�

%6 (1 ,62 ����������� 0HFKDQLFDO SURSHUWLHV RI IDVWHQHUV PDGH RI FDUERQ VWHHO DQG DOOR\ VWHHO ¦
3DUW �� %ROWV� VFUHZV DQG VWXGV�

%6 (1 ,62 ����� 6SOLW SLQV�

%6 (1 ,62 ���������� )DVWHQHUV ¦ (OHFWURSODWHG FRDWLQJV�

%6 (1 ,62 ������� 7ROHUDQFHV IRU IDVWHQHUV ¦ 3DUW �� %ROWV� VFUHZV� VWXGV DQG QXWV ¦ 3URGXFW JUDGHV $� % 
DQG &�

%6 (1 ,62 ������������ 0HWDOOLF PDWHULDOV ¦ %ULQHOO KDUGQHVV WHVW ¦ 3DUW �� 7HVW PHWKRG�

%6 (1 ,62 ������������ 0HWDOOLF PDWHULDOV ¦ %ULQHOO KDUGQHVV WHVW ¦ 3DUW �� 9HULILFDWLRQ RI %ULQHOO 
KDUGQHVV WHVWLQJ PDFKLQHV�

%6 (1 ,62 ������������ 0HWDOOLF PDWHULDO ¦ %ULQHOO KDUGQHVV WHVW ¦ 3DUW �� &DOLEUDWLRQ RI UHIHUHQFH 
EORFNV�
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%6 (1 ,62 ������������ 0HWDOOLF PDWHULDOV ¦ 9LFNHUV KDUGQHVV WHVW ¦ 3DUW �� 7HVW PHWKRG�

%6 (1 ,62 ������������ 0HWDOOLF PDWHULDOV ¦ 9LFNHUV KDUGQHVV WHVW ¦ 3DUW �� 9HULILFDWLRQ RI WHVWLQJ 
PDFKLQHV�

%6 (1 ,62 ������������ 0HWDOOLF PDWHULDOV ¦ 9LFNHUV KDUGQHVV WHVW ¦ 3DUW �� &DOLEUDWLRQ RI UHIHUHQFH 
EORFNV�

� )LQLVKHV 

6WHHO SUHFLVLRQ EROWV� VFUHZV DQG QXWV DUH VXSSOLHG ZLWK WKH IROORZLQJ ILQLVKHV� 

¦+HDW�WUHDWHG EROWV DQG VFUHZV� &RPSRQHQWV KHDW�WUHDWHG DIWHU PDQXIDFWXUH DUH FXVWRPDULO\ GXOO EODFN�
DOWKRXJK WKH PDQXIDFWXUHU PD\ PDFKLQH VRPH RI WKH VXUIDFHV RI WKH ODUJHU VL]H EROWV DQG VFUHZV DIWHU
KHDW WUHDWPHQW�
¦ %ULJKW ILQLVKHG EROWV DQG VFUHZV� 7KLV WHUP LV XVHG WR GHVFULEH EROWV DQG VFUHZV ZKLFK DUH ILQLVKHG
EULJKW RQ DOO VXUIDFHV RU ZKLFK KDYH D ILQLVK RQ WKH KH[DJRQ� SURGXFHG E\ EULJKW GUDZLQJ�
¦ 1XWV� 7KHVH PD\ EH EULJKW RQ DOO VXUIDFHV RU GXOO EODFN ZKHQ KHDW�WUHDWHG�
¦ 2WKHU ILQLVKHV� ,I WKH SXUFKDVHU UHTXLUHV EROWV� VFUHZV RU QXWV RI VWHHO �RU RWKHU PDWHULDO� WR EH FRDWHG� 
WKH\ VKRXOG VWDWH WKH W\SH RI FRDWLQJ UHTXLUHG LQ WKHLU HQTXLU\ DQG RUGHU DQG LW LV UHFRPPHQGHG WKDW
UHIHUHQFH EH PDGH WR %6 (1 ,62 ����� LQ WKLV UHVSHFW� 

,I VWHHO EROWV� VFUHZV RU QXWV DUH UHTXLUHG ILQLVKHG EULJKW DOO RYHU� WKH SXUFKDVHU VKRXOG VWDWH WKLV LQ WKHLU
HQTXLU\ DQG RUGHU� 

� *HQHUDO GLPHQVLRQV
7KH EROWV� VFUHZV DQG QXWV VKDOO FRQIRUP WR WKH JHQHUDO GLPHQVLRQV JLYHQ LQ 7DEOH �� 7DEOH �� 7DEOH ��
7DEOH � DQG 7DEOH �� DQG LQ FODXVHV � WR �� LQFOXVLYH�

� /HQJWK RI EROWV DQG VFUHZV 

��� 1RPLQDO OHQJWK 

7KH QRPLQDO OHQJWK RI D EROW RU VFUHZ LV WKH GLVWDQFH IURP WKH XQGHUVLGH RI WKH KHDG WR WKH H[WUHPH HQG RI 
WKH VKDQN LQFOXGLQJ DQ\ FKDPIHU RU UDGLXV� 7KH VWDQGDUG QRPLQDO OHQJWKV VKDOO EH DV JLYHQ LQ 7DEOH �� 
127( 3UHIHUUHG QRPLQDO OHQJWKV RI EROWV DQG VFUHZV� LQ DVVRFLDWLRQ ZLWK GLDPHWHUV� DUH JLYHQ LQ $QQH[ '�

��� 7ROHUDQFH RQ OHQJWK

7KH WROHUDQFH RQ WKH QRPLQDO OHQJWK VKDOO EH DV JLYHQ LQ 7DEOH ��

� (QGV RI EROWV DQG VFUHZV 
7KH HQGV RI EROWV DQG VFUHZV PD\� DW WKH RSWLRQ RI WKH PDQXIDFWXUHU� EH ILQLVKHG ZLWK HLWKHU D ��� FKDPIHU
WR D GHSWK VOLJKWO\ H[FHHGLQJ WKH GHSWKV RI WKUHDG RU D UDGLXV DSSUR[LPDWHO\ HTXDO WR RQH DQG D TXDUWHU 
WLPHV WKH QRPLQDO GLDPHWHU RI WKH VKDQN� :KHQ EROWV DQG VFUHZV DUH PDGH ZLWK UROOHG WKUHDGV� WKH OHDG
IRUPHG DW WKH HQG RI WKH EROW E\ WKH UROOLQJ RSHUDWLRQ PD\ EH UHJDUGHG DV SURYLGLQJ WKH QHFHVVDU\ FKDPIHU 
WR WKH HQG ZLWK QR RWKHU PDFKLQLQJ RSHUDWLRQ EHLQJ QHFHVVDU\� DQG WKH HQG VKDOO EH UHDVRQDEO\ VTXDUH ZLWK
WKH FHQWUH OLQH RI WKH VKDQN� �6HH )LJXUH � DQG )LJXUH ���

� 6FUHZ WKUHDGV 

��� *HQHUDO

7KH IRUP RI WKUHDG DQG GLDPHWHUV DQG DVVRFLDWHG SLWFKHV RI VWDQGDUG ,62 PHWULF EROWV� VFUHZV DQG QXWV
VKDOO EH LQ DFFRUGDQFH ZLWK %6 ������� 

��� 7ROHUDQFHV 

7KH VFUHZ WKUHDGV VKDOO EH PDGH WR WKH WROHUDQFHV IRU WKH PHGLXP FODVV RI ILW ��+��J� DV VSHFLILHG LQ
%6 ������� XQOHVV D SXUFKDVHU UHTXLUHV RWKHU FODVVHV RI ILW RU ILQH SLWFK WKUHDGV ZKHQ WKLV VKDOO EH WKH
VXEMHFW RI DJUHHPHQW EHWZHHQ WKH SXUFKDVHU DQG WKH PDQXIDFWXUHU�
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� /HQJWK RI WKUHDG RQ EROWV DQG VFUHZV

��� %ROWV

�����  7KH OHQJWK RI WKUHDG RQ EROWV VKDOO EH WKH GLVWDQFH IURP WKH HQG RI WKH EROW �LQFOXGLQJ DQ\ FKDPIHU RU 
UDGLXV� WR WKH OHDGLQJ IDFH RI D VFUHZ ULQJ JDXJH� ZKLFK KDV EHHQ VFUHZHG DV IDU DV SRVVLEOH RQ WR WKH EROW
E\ KDQG�

�����  7KH VWDQGDUG WKUHDG OHQJWKV� DV JLYHQ LQ 7DEOH '��� DUH EDVHG RQ WKH IRUPXODH JLYHQ LQ 7DEOH �� 

7DEOH � ¦ %DVLV IRU VWDQGDUG WKUHDG OHQJWKV

����� 7KH OHQJWK RI WKUHDG UXQRXW VKDOO QRW H[FHHG WKH YDOXHV JLYHQ LQ FROXPQ � RI 7DEOH ��

�����  %ROWV WKDW DUH WRR VKRUW IRU PLQLPXP WKUHDG OHQJWKV VKDOO EH WKUHDGHG DV VFUHZV DQG VKDOO EH
GHVLJQDWHG VFUHZV� *XLGDQFH LQ WKLV UHVSHFW LV JLYHQ LQ $QQH[ '�

���  7ROHUDQFHV 

����� 7KH WROHUDQFHV RQ EROW WKUHDG OHQJWKV VKDOO EH SOXV WZR SLWFKHV IRU DOO GLDPHWHUV� DV JLYHQ LQ 7DEOH '��� 

����� 7KH HFFHQWULFLW\ RI WKH WKUHDG UHODWLYH WR WKH VKDQN RI EROWV VKDOO QRW H[FHHG WKH YDOXHV JLYHQ LQ
FROXPQ �� RI 7DEOH ��

���  6FUHZV

6FUHZV VKDOO EH WKUHDGHG WR SHUPLW D VFUHZ ULQJ JDXJH EHLQJ VFUHZHG E\ KDQG WR ZLWKLQ D GLVWDQFH IURP WKH
XQGHUVLGH RI WKH KHDG QRW H[FHHGLQJ WZR DQG D KDOI WLPHV WKH SLWFK IRU GLDPHWHUV XS WR DQG LQFOXGLQJ �� PP 
DQG WKUHH DQG D KDOI WLPHV WKH SLWFK IRU GLDPHWHUV RYHU �� PP� LQ DFFRUGDQFH ZLWK FROXPQ � RI 7DEOH �� 

�  $QJXODULW\ DQG HFFHQWULFLW\ RI EROWV� VFUHZV DQG QXWV 

��� 7KH D[LV RI WKH WKUHDG RI WKH QXW VKDOO EH VTXDUH WR WKH IDFH RI WKH QXW VXEMHFW WR WKH 
§VTXDUHQHVV WROHUDQFH¨ JLYHQ LQ FROXPQ � RI 7DEOH �� ZKLFK LV HTXLYDOHQW WR DQ RXW RI VTXDUHQHVV RI ����

7KH QXW VKDOO EH VFUHZHG E\ KDQG RQ WR D JDXJH KDYLQJ D WUXQFDWHG WDSHU WKUHDG XQWLO WKH WKUHDG RI WKH QXW
LV WLJKW RQ WKH WKUHDG RI WKH JDXJH� $ VOHHYH VOLGLQJ RQ D SDUDOOHO H[WHQVLRQ RI WKH JDXJH� DQG ZKLFK KDV D
IDFH RI GLDPHWHU HTXDO WR WKH PLQLPXP GLVWDQFH DFURVV IODWV RI WKH QXW DQG DW H[DFWO\ ��� WR WKH D[LV RI WKH 
JDXJH� VKDOO EH EURXJKW LQWR FRQWDFW ZLWK WKH OHDGLQJ IDFH RI WKH QXW�

7KH VOHHYH VKDOO EH LQ VXFK D SRVLWLRQ VR WKDW LW VKDOO QRW EH SRVVLEOH IRU D IHHOHU JDXJH RI WKLFNQHVV HTXDO WR
WKH VTXDUHQHVV WROHUDQFH WR HQWHU DQ\ZKHUH EHWZHHQ WKH OHDGLQJ IDFH RI WKH QXW DQG WKH IDFH RI WKH VOHHYH
�VHH $QQH[ $��

��� 7KH KH[DJRQ IODWV RI EROWV� VFUHZV DQG QXWV VKDOO EH VTXDUH WR WKH EHDULQJ IDFH� DQG WKH DQJXODULW\ RI
WKH KHDG VKDOO EH ZLWKLQ WKH OLPLWV RI ��� � �� �VHH $QQH[ (��

��� 7KH HFFHQWULFLW\ RI WKH KH[DJRQ IODWV RI QXWV UHODWLYH WR WKH WKUHDG GLDPHWHU VKDOO QRW H[FHHG WKH YDOXHV
JLYHQ LQ FROXPQ �� RI 7DEOH ��

���  7KH HFFHQWULFLW\ RI WKH KHDG UHODWLYH WR WKH ZLGWK DFURVV IODWV DQG HFFHQWULFLW\ EHWZHHQ WKH VKDQN DQG 
WKUHDG RI EROWV DQG VFUHZV VKDOO QRW H[FHHG WKH YDOXHV JLYHQ LQ FROXPQV �� DQG ��� UHVSHFWLYHO\� RI 7DEOH ��

1RPLQDO OHQJWK RI EROW
O

/HQJWK RI WKUHDG
E

8S WR DQG LQFOXGLQJ ��� PP �G � � PP
2YHU ��� PP XS WR DQG LQFOXGLQJ ��� PP �G � �� PP
2YHU ��� PP �G � �� PP
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��  &KDPIHULQJ� ZDVKHU IDFLQJ DQG FRXQWHUVLQNLQJ 

����  %ROWV DQG VFUHZV 

������ %ROW DQG VFUHZ KHDGV VKDOO KDYH D FKDPIHU RI DSSUR[LPDWHO\ ��� RQ WKHLU XSSHU IDFHV DQG� DW WKH
RSWLRQ RI WKH PDQXIDFWXUHU� D ZDVKHU IDFH RU IXOO EHDULQJ IDFH RQ WKH XQGHUVLGH XQOHVV WKH SXUFKDVHU LQ KLV 
HQTXLU\ RU RUGHU VSHFLILFDOO\ VWDWHV WKDW KH UHTXLUHV RQH RI WKH DOWHUQDWLYHV DYDLODEOH�
127( $WWHQWLRQ LV GUDZQ WR WKH IDFW WKDW WKHVH DOWHUQDWLYH PHWKRGV RI ILQLVKLQJ WKH XQGHUVLGH RI EROW DQG VFUHZ KHDGV DUH DVVRFLDWHG 
ZLWK ERWK WKH QRPLQDO VL]H DQG WKH SDUWLFXODU PHWKRG RI PDQXIDFWXUH� $ UHTXHVW E\ WKH SXUFKDVHU IRU D VSHFLILF W\SH RI ILQLVK OLPLWV 
WKH PDQXIDFWXULQJ SURFHVVHV DYDLODEOH DQG LW LV WKHUHIRUH UHFRPPHQGHG WKDW WKH SXUFKDVHU DYRLGV PDNLQJ VXFK D UHTXHVW XQOHVV
FLUFXPVWDQFHV IXOO\ MXVWLI\ LW�

���� 1XWV

������ 1XWV VKDOO KDYH D FKDPIHU RI DSSUR[LPDWHO\ ��� RQ ERWK IDFHV� 

������ 1XWV VKDOO EH FRXQWHUVXQN DW DQ LQFOXGHG DQJOH RI ���� � ��� DW ERWK HQGV RI WKH WKUHDG� 7KH
GLDPHWHU RI WKH FRXQWHUVLQN VKDOO FRQIRUP WR WKH UHTXLUHPHQWV RI ,62�)',6 ����������� )LJXUH �� DV
IROORZV�

G � � PP�GDPD[   ����G

� PP � G � � PP�GDPD[  G � ����

G ! � PP�GDPD[   ����G

IRU DOO VL]HV�GDPLQ  G

5HTXLUHPHQWV DSSO\ WR ERWK VLGHV RI V\PPHWULFDO SDUWV� 

�� 6WUHQJWK JUDGH GHVLJQDWLRQ V\VWHP IRU VWHHO EROWV DQG VFUHZV 

%HLQJ LQ DFFRUGDQFH ZLWK %6 (1 ,62 ������ WKH VWUHQJWK JUDGH GHVLJQDWLRQ V\VWHP �SURSHUW\ FODVV V\PERO�
IRU VWHHO EROWV DQG VFUHZV FRQVLVWV RI WZR ILJXUHV� 7KH ILUVW LV RQH KXQGUHGWK RI WKH PLQLPXP WHQVLOH 
VWUHQJWK LQ 1�PP�� DQG WKH VHFRQG LV RQH KXQGUHGWK RI WKH UDWLR EHWZHHQ WKH PLQLPXP \LHOG VWUHVV
�RU VWUHVV DW SHUPDQHQW VHW OLPLW� 5���� DQG WKH PLQLPXP WHQVLOH VWUHQJWK� H[SUHVVHG DV D SHUFHQWDJH� DV
LOOXVWUDWHG EHORZ� IRU VWUHQJWK JUDGH GHVLJQDWLRQ ���� LQ DFFRUGDQFH ZLWK 7DEOH �� 

7DEOH � ¦ 6WUHQJWK JUDGH GHVLJQDWLRQV RI VWHHO EROWV DQG VFUHZV

�� 0DWHULDO DQG PDQXIDFWXUH RI VWHHO EROWV DQG VFUHZV

����  0HWKRG RI SURGXFWLRQ 

6WHHO EROWV DQG VFUHZV PD\ EH SURGXFHG E\ FROG IRUJLQJ� KRW IRUJLQJ RU E\ WXUQLQJ IURP EDU� 7KH FKRLFH RI
PHWKRG VKDOO EH OHIW WR WKH PDQXIDFWXUHU� 

����  &KHPLFDO FRPSRVLWLRQ 

7KH FKHPLFDO FRPSRVLWLRQV RI VWHHOV� JLYHQ LQ 7DEOH � RI %6 (1 ,62 ������ DUH IRU JXLGDQFH RQO\� 7KH FKRLFH 
RI VWHHOV VKDOO EH DW WKH GLVFUHWLRQ RI WKH PDQXIDFWXUHU� 7KH VWHHO XVHG VKDOO EH VXFK WKDW WKH ILQLVKHG 
SURGXFW SRVVHVVHV WKH PHFKDQLFDO SURSHUWLHV DSSURSULDWH WR WKH VWUHQJWK JUDGH TXRWHG�

����  +HDW WUHDWPHQW

������ *UDGHV GHVLJQDWHG ���� ���� DQG ���� VKDOO EH KHDW�WUHDWHG WR JLYH WKH PHFKDQLFDO SURSHUWLHV JLYHQ
LQ %6 (1 ,62 ������

������ 2WKHU JUDGHV PD\ EH KHDW�WUHDWHG LI WKLV LV QHFHVVDU\ WR REWDLQ WKH PHFKDQLFDO SURSHUWLHV JLYHQ
LQ %6 (1 ,62 ������

6WUHQJWK JUDGH GHVLJQDWLRQ ��� ��� ��� ��� ��� ��� ���� ����
7HQVLOH VWUHQJWK 5P PLQ� 1�PP� ��� ��� ��� ��� ��� ��� � ��� � ���

<LHOG VWUHVV 5H PLQ� 1�PP� ��� ��� ��� ��� ��� ¦ ¦ ¦

6WUHVV DW SHUPDQHQW VHW OLPLW 5��� 1�PP� ¦ ¦ ¦ ¦ ¦ ��� ��� � ���
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����  'HFDUEXUL]DWLRQ 

������  'HFDUEXUL]DWLRQ RI WKH WKUHDG VXUIDFH VKDOO QRW EH JUHDWHU WKDQ VWLSXODWHG EHORZ IRU EROWV DQG VFUHZV
RI JUDGH GHVLJQDWLRQV ���� ����� DQG ����� 

������  7KH GHSWK RI WKH QRQ�GHFDUEXUL]HG ]RQH VKDOO EH QRW OHVV WKDQ WZR WKLUGV RI WKH GHSWK RI WKH EDVLF 
WKUHDG� ,Q WKH URRW RI WKH WKUHDG� WKH GHFDUEXUL]DWLRQ VKDOO QRW H[FHHG RQH WHQWK RI WKH GHSWK RI WKH EDVLF
WKUHDG�

������ 7KH PHWKRG RI PHDVXULQJ WKH DPRXQW RI GHFDUEXUL]DWLRQ VKDOO EH DV VSHFLILHG LQ %6 (1 ,62 ������

����  5ROOLQJ ODSV
127( :KHQ WKUHDGV DUH SURGXFHG E\ UROOLQJ� VPDOO ODSV DUH FRPPRQO\ SUHVHQW DW WKH FUHVWV DQG DUH JHQHUDOO\ RI D PDJQLWXGH ZKLFK
LV QRW GHWULPHQWDO WR WKH SHUIRUPDQFH RI WKH EROW�

������ $ ODS IRUPHG DW WKH FUHVW RI WKH WKUHDG SHUSHQGLFXODU WR WKH D[LV RI WKH EROW VKDOO QRW EH FRQVLGHUHG 
D FDXVH IRU UHMHFWLRQ LI WKH GHSWK RI WKH ODS GRHV QRW H[FHHG �� � RI WKH GHSWK RI WKH WKUHDG�

������  %ROWV RI JUDGHV GHVLJQDWHG ���� DQG ���� VKDOO EH IUHH IURP ODSV LQ WKH WKUHDG IODQN EHORZ WKH
HIIHFWLYH GLDPHWHU� /DSV LQ WKH IODQNV DERYH WKH HIIHFWLYH GLDPHWHU VKDOO QRW KDYH D GHSWK JUHDWHU WKDQ �� � 
RI WKH WKUHDG GHSWK�

�� 0HFKDQLFDO SURSHUWLHV RI VWHHO EROWV DQG VFUHZV

6WHHO EROWV DQG VFUHZV VKDOO PHHW WKH UHTXLUHPHQWV IRU PHFKDQLFDO SURSHUWLHV JLYHQ LQ %6 (1 ,62 ������

�� 6WUHQJWK JUDGH GHVLJQDWLRQ V\VWHP IRU VWHHO QXWV

���� 7KH VWUHQJWK JUDGH GHVLJQDWLRQ V\VWHP IRU VWHHO QXWV VKDOO EH D QXPEHU WKDW LV RQH KXQGUHGWK RI WKH
VSHFLILHG SURRI ORDG VWUHVV LQ 1�PP�� 7KH SURRI ORDG VWUHVV FRUUHVSRQGV WR WKH PLQLPXP WHQVLOH VWUHQJWK RI
WKH KLJKHVW JUDGH RI EROW RU VFUHZ ZLWK ZKLFK WKH QXW FDQ EH XVHG �VHH 7DEOH ���

7DEOH � ¦ 6WUHQJWK JUDGH GHVLJQDWLRQV RI VWHHO QXWV

)LJXUH � ¦ 'HSWK RI GHFDUEXUL]DWLRQ RQ VWHHO EROWV DQG VFUHZV

6WUHQJWK JUDGH GHVLJQDWLRQ � � � � �� ��
3URRI ORDG VWUHVV 1�PP� ��� ��� ��� ��� � ��� � ���

2/3 H minI

Depth of
basic thread
H

I

1/10 H maxI

Completely and partially
decarburized zone

Non - decarburized zone
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���� 7KH PHFKDQLFDO SURSHUWLHV RI VWHHO QXWV DUH JLYHQ LQ 7DEOH ��

���� ,W LV UHFRPPHQGHG WKDW WKH JUDGHV RI QXW WR EH XVHG ZLWK HDFK JUDGH RI EROW DQG VFUHZ VKRXOG EH DV
VKRZQ LQ 7DEOH ��

7DEOH � ¦ 5HFRPPHQGHG EROW DQG QXW FRPELQDWLRQV

127( 1XWV RI D KLJKHU VWUHQJWK JUDGH PD\ EH VXEVWLWXWHG IRU QXWV RI D ORZHU VWUHQJWK JUDGH�

��  0DWHULDO DQG PDQXIDFWXUH RI VWHHO QXWV 

����  0HWKRG RI SURGXFWLRQ 

6WHHO QXWV PD\ EH SURGXFHG E\ FROG IRUJLQJ� KRW IRUJLQJ RU E\ WXUQLQJ IURP EDU� 7KH FKRLFH RI PHWKRG VKDOO
EH OHIW WR WKH PDQXIDFWXUHU�

����  &KHPLFDO FRPSRVLWLRQ

7KH FKHPLFDO FRPSRVLWLRQV RI WKH VWHHOV IURP ZKLFK QXWV DUH PDGH VKDOO FRQIRUP WR WKRVH JLYHQ LQ $QQH[ %�
127( 7KH XVH RI IUHH�FXWWLQJ VWHHOV DW WHPSHUDWXUHV DERYH ��� �& LV QRW UHFRPPHQGHG� )UHH�FXWWLQJ VWHHO PD\ EH XVHG ZKHUH 
SHUPLWWHG LQ $QQH[ %� RU RWKHUZLVH E\ VSHFLDO DJUHHPHQW EHWZHHQ WKH SXUFKDVHU DQG WKH VXSSOLHU�

����  +HDW WUHDWPHQW

1XWV VKDOO EH KHDW�WUHDWHG ZKHUH WKLV LV QHFHVVDU\ WR REWDLQ WKH PHFKDQLFDO SURSHUWLHV JLYHQ LQ FODXVH ��� 

��  0HFKDQLFDO SURSHUWLHV RI VWHHO QXWV �H[FOXGLQJ WKLQ QXWV� 
6WHHO QXWV �H[FOXGLQJ WKLQ QXWV� VKDOO PHHW WKH UHTXLUHPHQWV IRU PHFKDQLFDO SURSHUWLHV JLYHQ LQ 7DEOH ��
7KH QXWV VKDOO ZLWKVWDQG WKH SURRI ORDG VWUHVV JLYHQ LQ 7DEOH � ZKHQ WHVWHG LQ DFFRUGDQFH ZLWK $QQH[ &�
1XWV WKDW DUH SURRI ORDG WHVWHG VKDOO KDYH D KDUGQHVV QRW LQ H[FHVV RI WKH PD[LPXP JLYHQ LQ 7DEOH �� 1XWV
ZKLFK DUH QRW SURRI ORDG WHVWHG VKDOO KDYH D KDUGQHVV QRW OHVV WKDQ WKH PLQLPXP DJUHHG EHWZHHQ WKH 
SXUFKDVHU DQG WKH VXSSOLHU DQG QRW PRUH WKDQ WKH PD[LPXP JLYHQ LQ 7DEOH �� 7KH WHVWV VKDOO EH LQ
DFFRUGDQFH ZLWK $QQH[ &�

�� 'ULOOHG EROWV ZLWK VSOLW SLQ KROHV

���� %ROWV ZLWK VSOLW SLQ KROHV ZLOO EH VXSSOLHG RQO\ ZKHQ VSHFLDOO\ RUGHUHG� 7KH SXUFKDVHU VKRXOG VWDWH� LQ
KLV HQTXLU\ DQG RUGHU� GLPHQVLRQ OS� DV LOOXVWUDWHG LQ )LJXUH �� $ WROHUDQFH RI ¥� � ��� PP VKDOO EH
SHUPLVVLEOH RQ WKH VSHFLILHG GLPHQVLRQ OS�

���� 7KH VSOLW SLQ KROHV VKDOO EH GULOOHG WKURXJK WKH FHQWUH RI WKH EROW DV VSHFLILHG LQ %6 (1 ,62 �����

��  0DUNLQJ DQG LGHQWLILFDWLRQ �VHH DOVR $QQH[ (�

����  *HQHUDO

7KH PDUNLQJ DQG LGHQWLILFDWLRQ UHTXLUHPHQWV RI WKLV VWDQGDUG DUH RQO\ PDQGDWRU\ IRU VWHHO EROWV� VFUHZV
DQG QXWV RI � PP GLDPHWHU DQG ODUJHU� PDQXIDFWXUHG WR VWUHQJWK JUDGH GHVLJQDWLRQV ��� �IRU EROWV RU 
VFUHZV� DQG � �IRU QXWV� RU KLJKHU�

���� %ROWV DQG VFUHZV 

0DUNLQJ RI EROWV DQG VFUHZV VKDOO EH DV VSHFLILHG LQ FODXVH � RI %6 (1 �������������

�� ,QVSHFWLRQ DQG WHVWLQJ

���� 7KH PDQXIDFWXUHU VKDOO WDNH WKH QHFHVVDU\ VWHSV WR HQVXUH WKDW WKH UHTXLUHPHQWV RI WKLV VWDQGDUG DUH 
IXOILOOHG EXW LI� LQ DGGLWLRQ WKH SXUFKDVHU GHVLUHV WKH PDQXIDFWXUHU WR FHUWLI\ RU GHPRQVWUDWH WKDW WKH EROWV�
VFUHZV DQG QXWV FRQIRUP WR WKLV VWDQGDUG� WKH GHWDLOV DQG FRVW RI DQ\ IXUWKHU LQVSHFWLRQ VKDOO EH WKH VXEMHFW
RI DJUHHPHQW EHWZHHQ WKH SXUFKDVHU DQG WKH PDQXIDFWXUHU�

���� 7HVWV IRU PHFKDQLFDO SURSHUWLHV VKDOO EH LQ DFFRUGDQFH ZLWK $QQH[ & DQG %6 (1 ,62 ������

*UDGH RI EROW ��� ��� ��� ��� ��� ��� ���� ����
5HFRPPHQGHG JUDGH RI QXW � � � � � � �� ��
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