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7KLV %ULWLVK 6WDQGDUG� KDYLQJ
EHHQ SUHSDUHG XQGHU WKH
GLUHFWLRQ RI WKH 0DWHULDOV DQG
&KHPLFDOV 6HFWRU 3ROLF\ DQG 
6WUDWHJ\ &RPPLWWHH� ZDV 
SXEOLVKHG XQGHU WKH DXWKRULW\
RI WKH 6WDQGDUGV 3ROLF\ DQG
6WUDWHJ\ &RPPLWWHH RQ
�� -DQXDU\ ����

� �� -DQXDU\ ����

7KH IROORZLQJ %6, UHIHUHQFHV
UHODWH WR ZRUN RQ WKLV %ULWLVK
6WDQGDUG�
&RPPLWWHH UHIHUHQFH 35,���
'UDIW IRU FRPPHQW ���������

,6%1 � ��� �����  ;

&RPPLWWHHV UHVSRQVLEOH IRU WKLV 
%ULWLVK 6WDQGDUG

7KH SUHSDUDWLRQ RI WKLV %ULWLVK 6WDQGDUG ZDV HQWUXVWHG WR 35,���� $GKHVLYHV�
XSRQ ZKLFK WKH IROORZLQJ ERGLHV ZHUH UHSUHVHQWHG�

%$6$

%ULWLVK :RRGZRUNLQJ )HGHUDWLRQ

&RQVXPHU 3ROLF\ &RPPLWWHH RI %6,

&RQWUDFW )ORRULQJ $VVRFLDWLRQ

'(75 ¦ UHSUHVHQWHG E\ %5(

(XURSHDQ 5HVLQ 0DQXIDFWXUHUªV $VVRFLDWLRQ

1DWLRQDO 3K\VLFDO /DERUDWRU\

6$75$

7KH 7LOH $VVRFLDWLRQ

75$'$

7:,

8. 6WHHO $VVRFLDWLRQ

8QLYHUVLW\ RI %ULVWRO

$PHQGPHQWV LVVXHG VLQFH SXEOLFDWLRQ

$PG� 1R� 'DWH &RPPHQWV
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� %6, �� -DQXDU\ ���� L

&RQWHQWV

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

� 6FRSH �
� 1RUPDWLYH UHIHUHQFHV �
� 3ULQFLSOH �
� $SSDUDWXV �
� 3URFHGXUH �
� 7HVW UHSRUW �
� ([SUHVVLRQ RI UHVXOWV �

$QQH[ $ �LQIRUPDWLYH� 0HWKRG IRU GHWHUPLQDWLRQ RI PRLVWXUH FRQWHQW RI
ZRRGHQ VOLSV ��

%LEOLRJUDSK\ ��

)LJXUH � ¦ 6LQJOH RYHUODS MRLQW �
)LJXUH � ¦ 'RXEOH RYHUODS MRLQW �
)LJXUH � ¦ 7HVW DGKHUHG ZLWK ORFDWLQJ KROH �
)LJXUH � ¦ 3UHSDUDWLRQ RI VSHFLPHQ IURP ODUJH VKHHW DGKHUHQGV �
)LJXUH �D� ¦ 7HVW MLJ ZLWK ORFDWLQJ KROH �
)LJXUH �E� ¦ -LJ ZLWK ODS VKHDUV DVVHPEOHG �
)LJXUH � ¦ &ODPSLQJ GHYLFH IRU KROGLQJ ILYH FORVH�FRQWDFW MRLQWV ��
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LL � %6, �� -DQXDU\ ����

)RUHZRUG

7KLV SDUW RI %6 ���� KDV EHHQ SUHSDUHG XQGHU WKH GLUHFWLRQ RI WKH 0DWHULDOV DQG 
&KHPLFDOV 6HFWRU 3ROLF\ DQG 6WUDWHJ\ &RPPLWWHH� ,W VXSHUVHGHV %6 �����&������
ZKLFK LV ZLWKGUDZQ� 7KH VWDQGDUG SURYLGHV D PHWKRG RI DVVHVVLQJ WKH VWUHQJWK RI 
DGKHVLYHV E\ GHWHUPLQLQJ WKH VKHDU VWUHQJWK RI RYHUODS MRLQWV EHWZHHQ 
UHFWDQJXODU DGKHUHQGV� 7KLV PHWKRG LV ZLGHO\ SUDFWLVHG EHFDXVH WKH DGKHUHQGV
DUH RI VLPSOH IRUP DQG WKH UHVXOWV DUH UHDVRQDEO\ UHSURGXFLEOH� +RZHYHU� VLQFH
WKH VWUHVV DSSOLHG WR WKH DGKHVLYH LV QRW D VLPSOH VKHDU EXW FRQWDLQV RWKHU
FRPSRQHQWV� WKH EUHDNLQJ ORDG LV QRW D VLPSOH IXQFWLRQ RI WKH ZLGWK RU WKH OHQJWK 
RI WKH RYHUODS EXW LV DOVR LQIOXHQFHG E\ WKH HODVWLF SURSHUWLHV DQG GLPHQVLRQV RI 
WKH DGKHUHQGV� WKH ERQG�OLQH WKLFNQHVV DQG WKH UDWH RI FKDQJH RI VWUHVV� +HQFH LW
LV QHFHVVDU\ WR VWDQGDUGL]H WKH SURFHGXUH LQ RUGHU WR REWDLQ UHSURGXFLELOLW\� 7KH
WHVW GRHV QRW QHFHVVDULO\ UHIOHFW KRZ WKH DGKHVLYH ZRXOG SHUIRUP LQ VHUYLFH� 6XFK 
GHVLJQ GDWD ZRXOG QRUPDOO\ EH REWDLQHG XVLQJ WKH FRQVWUXFWLRQ PDWHULDOV DQG 
FRQILJXUDWLRQ XVHG LQ WKH DFWXDO GHVLJQ�

,Q WKLV UHYLVLRQ� WKH VFRSH KDV EHHQ DPHQGHG WR H[FOXGH WHVWLQJ RI ZRRG�WR�ZRRG
ERQGV IRU ZKLFK RWKHU VWDQGDUGV H[LVW� DQG VHYHUDO FKDQJHV KDYH EHHQ PDGH WR WKH 
SURFHGXUH WR DOLJQ LW ZLWK SURFHGXUHV LQ RWKHU UHFHQW SDUWV RI %6 ����� $W WKH 
VDPH WLPH� WKH UHIHUHQFHV WR RWKHU %ULWLVK 6WDQGDUGV KDYH EHHQ EURXJKW
XS�WR�GDWH�

$QQH[ $ LV LQIRUPDWLYH�

$ %ULWLVK 6WDQGDUG GRHV QRW SXUSRUW WR LQFOXGH DOO QHFHVVDU\ SURYLVLRQ RI D
FRQWUDFW� 8VHUV RI %ULWLVK 6WDQGDUGV 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 DQG LL� 
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 SDUW RI %6 ���� GHVFULEHV WKH PHWKRG IRU WHVWLQJ DGKHVLYHV XVLQJ ULJLG DGKHUHQGV WKDW FDQ EH SURGXFHG
WR WKH UHTXLUHG GLPHQVLRQDO WROHUDQFHV DQG WKDW ZLOO ZLWKVWDQG WKH IRUFHV DSSOLHG WR WKHP� ,W LV QRW QRUPDOO\
DSSOLFDEOH WR WKH WHVWLQJ RI MRLQWV EHWZHHQ LGHQWLFDO SLHFHV RI ZRRG IRU ZKLFK WKHUH DUH RWKHU� VSHFLILF�
VWDQGDUGV� EXW PD\ EH XVHG ZKHUH ZRRG LV RQH DGKHUHQG RI DQ DV\PPHWULF DVVHPEO\ RU ZKHUH SDUWLFXODU
DGKHVLYHV DUH QRW FDWHUHG IRU E\ WKH VSHFLILF VWDQGDUGV� 7KH PHWKRG GHVFULEHG LQ WKLV SDUW RI %6 ���� LV
DSSOLFDEOH WR DOO W\SHV RI DGKHVLYH� $OWKRXJK SULPDULO\ LQWHQGHG IRU XVH LQ QRUPDO DPELHQW FRQGLWLRQV� WKH
EDVLF PHWKRG LV DOVR DSSOLFDEOH WR WHVWLQJ XQGHU D ZLGH UDQJH RI WHPSHUDWXUH DQG RWKHU HQYLURQPHQWDO
FRQGLWLRQV�

1R DFFRXQW LV WDNHQ RI RWKHU PHFKDQLFDO SURSHUWLHV RI WKH DGKHVLYHV RU DGKHUHQGV WKDW FDQ DIIHFW WKH 
YDOLGLW\ RU XVHIXOQHVV RI WKH WHVW�

7KH XVH RI D SDUWLFXODU DGKHUHQG WR WHVW DQ DGKHVLYH GRHV QRW QHFHVVDULO\ LPSO\ WKDW DGKHVLYH LV WKH RQH
PRVW VXLWDEOH IRU WKH DGKHUHQG�

7KLV PHWKRG RI WHVW LV LQWHQGHG IRU UDQNLQJ DQG TXDOLW\ FRQWURO RI DGKHVLYHV DQG QRW IRU REWDLQLQJ GDWD IRU
GHVLJQ SXUSRVHV�

� 1RUPDWLYH UHIHUHQFHV

7KH IROORZLQJ QRUPDWLYH GRFXPHQWV FRQWDLQ SURYLVLRQV ZKLFK� WKURXJK UHIHUHQFH LQ WKLV WH[W� FRQVWLWXWH
SURYLVLRQV RI WKLV SDUW 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 ����� 6SHFLILFDWLRQ IRU ULJLG 39& VKHHW�

%6 ������� 6SHFLILFDWLRQ IRU WHVWLQJ PDFKLQHV IRU UXEEHUV DQG SODVWLFV ¦ 3DUW �� 7HQVLOH� IOH[XUDO DQG 
FRPSUHVVLRQ W\SHV �FRQVWDQW UDWH RI WUDYHUVH��

%6 ������� 6SHFLILFDWLRQ IRU WHVWLQJ PDFKLQHV IRU UXEEHUV DQG SODVWLFV ¦ 3DUW �� &RQVWDQW UDWH RI IRUFH 
DSSOLFDWLRQ PDFKLQHV�

%6 �����$�� 0HWKRGV RI WHVW IRU DGKHVLYHV ¦ $GKHUHQGV ¦ 3DUW $�� $GKHUHQG SUHSDUDWLRQ�

%6 �����$�� 0HWKRGV RI WHVW IRU DGKHVLYHV ¦ $GKHUHQGV ¦ 3DUW $�� *XLGH WR WKH VHOHFWLRQ RI 
DGKHUHQW PDWHULDOV�

%6 �����(�� 0HWKRGV RI WHVW IRU DGKHVLYHV ¦ 6DPSOLQJ DQG DQDO\VLV RI WHVW GDWD ¦ 3DUW (�� *XLGH WR
VWDWLVWLFDO DQDO\VLV�

%6 (1 ������ 'HFRUDWLYH KLJK�SUHVVXUH ODPLQDWHV �+3/� VKHHWV EDVHG RQ WKHUPRVHWWLQJ UHVLQV ¦
6SHFLILFDWLRQV�

%6 (1 ����������� $GKHVLYHV ¦ 'HVLJQDWLRQ RI PDLQ IDLOXUH SDWWHUQV�

%6 / ���� 6SHFLILFDWLRQ IRU VKHHW DQG VWULS RI DOXPLQLXP�FRDWHG 
DOXPLQLXP�FRSSHU�PDJQHVLXP�VLOLFRQ�PDQJDQHVH DOOR\ �VROXWLRQ WUHDWHG DQG DUWLILFLDOO\ DJHG� 
�&X ���� 0J ���� 6L ���� 0Q �����

� 3ULQFLSOH

$ VLQJOH RU GRXEOH RYHUODS MRLQW �VHH )LJXUH � DQG )LJXUH �� EHWZHHQ UHFWDQJXODU DGKHUHQGV LV VWUDLQHG WR
UXSWXUH E\ D ORQJLWXGLQDO WHQVLOH IRUFH� L�H� D IRUFH WKDW LV SDUDOOHO WR WKH PDMRU GLPHQVLRQV RI WKH DGKHUHQGV
DQG LQ WKH VDPH SODQH DV WKH ERQG�SODQH �ERQG�OLQH�� 7KH UHSRUWHG UHVXOW LV WKH REVHUYHG IRUFH DW UXSWXUH�
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� � %6, �� -DQXDU\ ����

� $SSDUDWXV

��� 7HVWLQJ PDFKLQH

7KH WHVWLQJ PDFKLQH VKDOO FRPSO\ ZLWK WKH UHTXLUHPHQWV IRU PDFKLQHV RI JUDGH % RI HLWKHU %6 ������ RU
%6 ������ DV DSSURSULDWH� ,Q DGGLWLRQ� WKH UHVSRQVH WLPH RI WKH PDFKLQH VKDOO EH VKRUW HQRXJK QRW WR DIIHFW 
WKH DFFXUDF\ ZLWK ZKLFK WKH EUHDNLQJ ORDG FDQ EH PHDVXUHG� 7KH UDQJH RI WKH PDFKLQH VKDOO EH VXFK WKDW
WKH VSHFLPHQV EUHDN DW ORDGV EHWZHHQ �� � DQG �� � RI WKH IXOO�VFDOH UHDGLQJ�

��� *ULSV

7KH JULSV VKDOO EH IUHH WR VZLYHO DERXW D[HV LQ WKH PHDQ SODQH RI WKH ERQG SODQH� 7KH\ VKDOO JULS WKH
DGKHUHQGV VXIILFLHQWO\ ILUPO\ WR DYRLG VOLSSLQJ EXW QRW VR ILUPO\ DV WR FDXVH H[FHVVLYH FUXVKLQJ� *ULSV WKDW
RSHUDWH E\ EROWLQJ WKURXJK WKH DGKHUHQG DUH DFFHSWDEOH XQOHVV GXFWLOH PDWHULDOV DUH LQYROYHG� ZKHUH 
GLVWRUWLRQ GXULQJ WHVW PD\ JLYH ULVH WR PLVOHDGLQJ UHVXOWV�

� 3URFHGXUH

��� $GKHUHQGV

����� 6HOHFWLRQ

7KH WZR DGKHUHQGV LQ D VLQJOH RYHUODS MRLQW VKDOO EH LGHQWLFDO XQOHVV WKH WHVW LV EHLQJ FDUULHG RXW WR YHULI\
FRPSOLDQFH ZLWK D VSHFLILFDWLRQ WKDW UHTXLUHV WKH DGKHUHQGV WR EH RI GLIIHUHQW PDWHULDOV� ,Q D GRXEOH RYHUODS 
MRLQW LQYROYLQJ WZR DGKHUHQG PDWHULDOV� WKH WZR RXWHU DGKHUHQGV VKDOO EH RI LGHQWLFDO PDWHULDO DQG
GLPHQVLRQV� 7KH DGKHUHQG RU DGKHUHQGV VKDOO EH IXOO\ GHVFULEHG LQ WKH WHVW UHSRUW�

,I SUDFWLFDEOH� VHOHFW WKH PDWHULDOV IRU WKH DGKHUHQGV IURP WKH OLVW JLYHQ LQ %6 �����$�� 7KH PRVW FRPPRQO\
XVHG PDWHULDOV DUH DV IROORZV�

D� :RRG

�� %HHFKZRRG �(XURSHDQ EHHFK�� 2QH IDFH RI WKH ZRRG VKDOO EH SODQHG DQG WKH RWKHU SODQHG RU VPRRWKO\ 
VDZQ� 7KH ZRRG VKDOO EH IODW DQG IUHH IURP VSOLWV� NQRWV� ZKRUOV DQG GRWHV� 7KH DQJOH RI LQFOLQDWLRQ RI
WKH JUDLQ DFURVV WKH IDFH RI HDFK WHVW VSHFLPHQ VKDOO QRW EH JUHDWHU WKDQ � LQ �� DQG WKH JUDLQ VKDOO QRW 
EH REYLRXVO\ LQFOLQHG WR WKH IDFH�
127( � 7KH DQJOH RI WKH JURZWK ULQJV UHODWLYH WR WKH IDFH LV QRW FULWLFDO�

�� 3O\ZRRG� %LUFK SO\ZRRG� � SO\� DOO OD\HUV ELUFK� ZHDWKHU�SURRI DQG ERLO�SURRI �:%3� JUDGH� 7KH WHVW
SLHFH VKDOO EH FXW ZLWK WKH JUDLQ �RXWHU OD\HUV� LQ WKH ORQJ GLUHFWLRQ� VKDOO EH IODW DQG VKDOO KDYH QR
GHIHFWV�
127( � 'HIHFWV LQ SO\ZRRG DUH GHILQHG LQ %6 �����

127( � 6SHFLILF WHVW PHWKRGV IRU ZRRG DGKHVLYHV DUH GHWDLOHG LQ %6 ���� �UHODWLQJ WR VWUXFWXUDO DGKHVLYHV� DQG %6 ���� DQG
%6 ���� �UHODWLQJ WR QRQ�VWUXFWXUDO DGKHVLYHV��

E� 0HWDOV

�� 0LOG VWHHO �FROG UROOHG� W\SH &5 �( VKDOO EH DV GHILQHG LQ %6 �������

�� $OXPLQLXP�FRDWHG DOXPLQLXP DOOR\ VKDOO EH DV VSHFLILHG LQ %6 / ����

�� $Q\ VXEVWUDWH DV DJUHHG E\ ERWK SDUWLHV�

F� 3ODVWLFV

�� 3KHQROLF ODPLQDWHG VKHHW RI D W\SH VKDOO EH VSHFLILHG LQ %6 (1 �����������

�� 5LJLG SUHVVHG 39& VKHHWLQJ RI W\SH $L VKDOO EH DV VSHFLILHG LQ %6 ����� 
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