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'DQJHU 2I (OHFWULFDO 6KRFN�

)DLOXUH 7R 6KXW 2II (OHFWULF 3RZHU &DQ 5HVXOW ,Q
%RGLO\ ,QMXU\ 2U 'HDWK�

/RFDWLRQ RI 8QLW
�� 6HUYLFH DFFHVV LV UHTXLUHG RQ DOO VLGHV RI WKH XQLW� $

PLQLPXP RI �� LQFKHV VKRXOG EH DOORZHG�
�� 7KH XQLW VKRXOG EH ORFDWHG DV FORVH DV SRVVLEOH WR WKH

HQYLURQPHQWDOO\ FRQWUROOHG DUHD�
�� /RFDWLRQ RI WKH XQLW VKRXOG DFKLHYH WKH VKRUWHVW

SLSHOLQH GLVWDQFH WR WKH FRQGHQVLQJ XQLW�
�� 3URYLVLRQV PXVW EH PDGH IRU FRQGHQVDWH GUDLQDJH�

7KH XQLW PXVW EH HTXLSSHG ZLWK D WUDS WR SUHYHQW
EXLOG��XS RI HYDSRUDWRU FRLO FRQGHQVDWH LQ WKH GUDLQ
SDQ�
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(OHFWULFDO 'DWD
)XVH 6L]H 0D[� 5XQ (YDSRUDWRU %ORZHU 5HTXLUHG

9ROWDJH� 0RWRU :LUH 6L]H )7� 6WG� 67'� 29(56,=( 'LVFRQQHFW

8QLW 6L]H 3KDVH�+HUW] 67'� 260
 7\SH 5 $:* 0RWRU 

)/$ +3 

)/$ +3 6ZLWFK
� ��� 7RQ ������������ �� �� �� ��� ��� � �� �� �� DPS�

�������� �� �� �� ���� ��� � �� �� �� DPS
�� 7RQ ������������ �� �� ������� 260� ��� ��� � ��� � �� DPS

�������� �� �� �� ���� ��� � ��� � �� DPS

6HWWLQJ 8QLW LQ 3ODFH �� +RUL]RQWDO
�� (OHYDWH WKH XQLW WR WKH H[DFW ORFDWLRQ ZKHUH LW LV WR EH

LQVWDOOHG�
�� /RFDWH KDQJHU EUDFNHWV HQFORVHG LQ SODFWLF EDJ ZLWKLQ

WKH XQLW DQG UHIHU WR WKHLU LQVWDOODWLRQ LQVWUXFWLRQV IRU
SURSHU LQVWDOODWLRQ�

�� )DVWHQ XQLW VHFXUHO\ WR WKH VXSSRUWLQJ VWUXFWXUH XVLQJ
YLEUDWLRQ LVRODWRU��W\SH PRXQWV DQG OHYHO DV UHTXLUHG�

�� &RQQHFW GXFW WR EORZHU GLVFKDUJH�

6HWWLQJ 8QLW LQ 3ODFH �� 9HUWLFDO
�� 3RVLWLRQ WKH XQLW LQ WKH H[DFW ORFDWLRQ ZKHUH LW LV WR EH

LQVWDOOHG� �$ VXLWDEOH PRXQWLQJ EDVH LV UHFRP�
PHQGHG��

�� /HYHO WKH XQLW�
�� &RQQHFW GXFW WR WKH WRS RI WKH XQLW�

(YDSRUDWRU %ORZHU 'LVFKDUJH �� )LHOG &RQYHUVLRQ
7KHVH DLU KDQGOHUV DUH VKLSSHG ZLWK WKH HYDSRUDWRU EORZHU
GLVFKDUJLQJ WKH DLU KRUL]RQWDOO\ IURP WKH IURQW� ,I QHFHVVDU\�
WKH XQLW FDQ EH ILHOG FRQYHUWHG WR WRS YHUWLFDO GLVFKDUJH DV
IROORZV� �6HH )LJXUH ��

�� 5HPRYH ERWK HQG SDQHOV�
�� 5HPRYH WRS SDQHO� $IWHU VFUHZV DUH UHPRYHG� SDQHO

FDQ EH OLIWHG VOLJKWO\ DW FRLO HQG DQG WKHQ VOLG EDFN�
�� /RRVHQPRWRU EDVH� UHPRYH EHOW DQG DOORZPRWRU EDVH

WR UHVW DW LWV ORZHVW SRVLWLRQ�
�� 5HPRYH XSSHU EUDFNHW IURP LWV VKLSSLQJ SRVLWLRQ E\

UHPRYLQJ � VFUHZV� 8VLQJ WKH VDPH VFUHZV� IDVWHQ
WKLV EUDFNHW WR WKH VLGH RI WKH EORZHU KRXVLQJ VLPLODU WR
WKH RWKHU WZR DOUHDG\ VHFXUHG� +ROHV DUH SURYLGHG IRU
PRXQWLQJ�

�� 5HPRYH � VFUHZV �� SODFHV� KROGLQJ EORZHU KRXVLQJ
WR ORZHU EUDFNHWV� &HQWHU EUDFNHW FDQ EH UHDFKHG
WKURXJK WKH WRS RI WKH XQLW�

�� 5HPRYH VFUHZV IURP IURQW SDQHO� 3XOO SDQHO RXW VOLJKW�
O\ DQG URWDWH SDQHO DQG KRXVLQJ ��� VR IDQV GLVFKDUJH
YHUWLFDOO\� 7KH WKUHH XSSHU EUDFNHWV DUH QRZ UHVWLQJ RQ
WRS RI WKH ORZHU EUDFNHWV� )DVWHQZLWK VFUHZV UHPRYHG
HDUOLHU�

�� 5HSODFH ROG WRS SDQHO RQ IURQW RI XQLW� 5HSODFH DOO
VFUHZV SUHYLRXVO\ UHPRYHG�

�� 5HSODFH EHOW DQG DGMXVW EHOW WHQVLRQ� 3URSHU EHOW WHQ�
VLRQ LV DFKLHYHG ZKHQ WKH EHOW FDQ EH GHSUHVVHG
DERXW ���µ SHU IRRW RI VSDQ �GLVWDQFH EHWZHHQ PRWRU
SXOOH\ DQG EORZHU SXOOH\� E\ SUHVVLQJ WKH EHOW ILUPO\�
6HFXUH PRWRU EDVH LQ SURSHU SRVLWLRQ�

�� 5HDVVHPEOH HQG SDQHOV�

5HIULJHUDQW 3LSLQJ

5HIULJHUDQW SLSLQJ VKRXOG IROORZ JRRG SUDFWLFH� 5HIHU WR WKH
&RQGHQVLQJ 8QLW LQVWUXFWLRQV IRU SURSHU VL]LQJ LQIRUPDWLRQ
DQG FRQQHFW UHIULJHUDQW SLSLQJ WR WKH HYDSRUDWRU ILUVW� WKHQ
ZRUN EDFN WR WKH FRPSUHVVRU� $OO SLSLQJ FRQQHFWLRQV PXVW
FRQVLGHU WKH IROORZLQJ� �6HH ILJXUH � 	 ��

�� 5HILJHUDQW JUDGH FRSSHU WXELQJ SURSHUO\ VHDOHG
DJDLQVW FRQWDPLQDWLRQ DQG FKDUJHG ZLWK QLWURJHQ
PXVW EH XVHG IRU ERWK OLTXLG DQG VXFWLRQ OLQHV�

�� 7KH VXFWLRQ OLQH VKRXOG EH SLWFKHG WRZDUG WKH FRP�
SUHUVVRU VORSLQJ DSSUR[LPDWHO\ ��� LQFK HYHU\ WHQ IHHW
WR IDFLOLWDWH RLO UHWXUQ� ¶¶3µ WUDSV �QRW VXSSOLHG� DUH UH�
TXLUHG IRU DOO VXFWLRQ OLQH ULVHUV� 2LO WUDSSLQJ PD\ EH
IXWKHU DYRLGHG E\ PDNLQJ WKH ULVHUV DV FORVH DV SRV�
VLEOH WR WKH HYDSRUDWRU� ,W LV UHFRPPHQGHG WKDW D VLJKW
JODVV �QRW VXSSOLHG� EH LQVWDOOHG LQ WKH OLTXLG OLQH� $ ILO�
WHU��GULHU �QRW VXSSOLHG � VKRXOG EH LQVWDOOHG LQ WKH OLTXLG
OLQH�

�� 6LOYHU VROGHU VKRXOG EH XVHG IRU DOO UHIULJHUDQW OLQH
MRLQWV� $OO SLSH HQGV DQG ILWWLQJV VKRXOG EH WKRURXJKO\
FOHDQHG EHIRUH IOX[LQJ�

�� :KHQ IOX[LQJ� OLPLW WKH VROGHULQJ SDVWH RU IOX[ WR WKH
PLQLPXP UHTXLUHG WR SUHYHQW LQWHUQDO FRQWDPLQDWLRQ RI
WKH VROGHU MRLQW�

127(� $OZD\V DSSO\ IOX[ WR WKH PDOH SRUWLRQ RI WKH VROGHU
MRLQW�

�� 5HIULJHUDQW OLQHV VKRXOG EH LQVXODWHG WR UHGXFH KHDW
SLFNXS DQG SUHYHQW OWKH ORVV RI VXE��FRROLQJ LQ WKH OLT�
XLG OLQHV� 7KH VXFWLRQ OLQH VKRXOG EH LQVXODWHG DJDLQVW
DEQRUPDO KHDW DQG WR SUHYHQW FRQGHQVDWLRQ�

�� &DUH VKRXOG EH H[HUFLVHG� ZKHQ DQFKRULQJ UHIULJHUDQW
OLQHV RU SHQHWUDWLRQ WKURXJK ZDOOV RU URRI� WR LVRODWH
DJDLQJVW PHFKDQLFDO DQG DFRXVWLFDO YLEUDWLRQ WUDQV�
PLVVLRQ�

�� 7R SUHYHQW WKH UHIULJHUDQW OLQHV IURP WUDQVPLWWLQJ�
YLEUDWLRQ WR WKH XQLW FDVLQJ� LW LV UHFRPPHQGHG WKDW
UXEEHU JURPPHWV EH XVHG�
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)LJXUH � 0D[LPXP $OORZDEOH 7RQQDJH )RU (TXLYDODQW /LQH /HQJWK

2 ' � K �
(TXLYDOHQW /LQH /HQJWK �/LQH � 9DOYHV � )LWWLQJV� �� 7\SH / &RSSHU 7XEH

2�'� �LQFKHV� ��· ����P� ��· �����P� ��· �����P� ���· �����P�
/LTXLG ���µ ���� ��� ��� ��

6XFWLRQ � ���µ ���� ��� �� ��
6XFWLRQ � ���µ ���� ���� ���� ����
127(� (TXLYDOHQW VXFWLRQ OLQH OHQJWK LV GHVLQJHG IRU D SUHVVXUH GURS GXH WR IULFWLRQ HTXLYDOHQW WR �� ) ����� &�

)LJXUH �

(/(&75,&$/ ,167$//$7,21
(OHFWULFDO &RQQHFWLRQV
5HPRYH EORZHUPRWRU DFFHVV SDQHO DQG DFFRPSOLVK HOHFWUL�
FDO FRQQHFWLRQV DV IROORZV�

127(
7KH EORZHU PRWRU LV IDFWRU\ FRQQHFWHG IRU ������� 9ROW
RSHUDWLRQ� ,I WKH DSSOLFDWLRQ LV IRU ���Y� WKH YROWDJH
VHOHFWRU SOXJ PXVW EH PRYHG WR WKH ���9 FRQQHFWLRQV
RQ WKH PRWRU� 6HH )LJXUH IRU WKH FRQYHUWLQJ WR ��� 9ROW�
,W LV SRVWHG DGMDFHQW WR WKH � [ � MXQFWLRQ ER[� 3RZHU VXSSO\
FRQQHFWLRQV IURP WKH EORZHU FRQWDFWRU DUH PDGH LQ WKLV ER[�

0DLQ SRZHU VXSSO\PXVW EH ZLWKLQ �� SHUFHQW RI UDWHG YROW�
DJH DQG QRW PRUH WKDQ � SHUFHQW YDULDWLRQ EHWZHHQ SKDVHV
DV LQGLFDWHG RQ WKH XQLW QDPHSODWH�

�� $PHDQV RI GLVFRQQHFWLQJ SRZHU IURP WKH XQLW VKDOO EH
SODFHG DGMDFHQW WR WKH XQLW� ,I WKH GLVFRQQHFW VZLWFK
FDQQRW EH ORFDWHG LQ WKLV SRVLWLRQ� LW PXVW EH D W\SH WKDW
FDQ EH ORFNHG LQ WKH RSHQ SRVLWLRQ ZKLOH WKH XQLW LV EH�
LQJ VHUYLFHG� 127(� 7KH GLVFRQQHFWLRQ GHYLFH VKRXOG

EH D IXVHG GLVFRQQHFW VZLWFK VL]HG LQ DFFRUGDQFHZLWK
1)3$ ��$ DQG WKH XQLW QDPHSODWH DPSV�

�� /RFDWH HOHFWULFDO HQWUDQFH RQ VLGH RI FDELQHW�
�� :LUH WKH GLVFRQQHFW VZLWFK WR WKH EORZHU PRWRU FRQ�

WDFWRU RU VWDUWHU �)LHOG VXSSOLHG��
�� :LULQJ IURP WKH EORZHU FRQWDFWRU WR WKH EORZHU PRWRU

LV FRQQHFWHG LQ WKH � [ � MXQFWLRQ ER[ ORFDWHG RQ WKH
EORZHU VXSSRUW OHJ�

�� *URXQG WKH XQLW LQ DFFRUGDQFH ZLWK ORFDO FRGHV�
�� 7KH XVH RI FRORU��FRGHG SRZHU DQG FRQWURO ZLULQJ LV

UHFRPPHQGHG WR VLPSOLI\ FRQQHFWLRQV DQG VHUYLFH�

&RQWURO &LUFXLW � � � $OO RSHUDWLQJ FRQWUROV DUH FRQQHFWHG
WKURXJK WKH FRQGHQVLQJ XQLW� 5HIHU WR WKH DSSOLFDEOH FRQ�
GHQVLQJ XQLW LQVWDOODWLRQ LQVWUXFWLRQV�

2SHUDWLRQ 6HTXHQFH � � � 7KH RSHUDWLRQ VHTXHQFH RI WKH
FRQGHQVLQJ XQLW LV GHVFULEHG LQ WKH DSSOLFDEOH FRQGHQVLQJ
XQLW LQVWDOODWLRQ LQVWUXFWLRQV� 7KH DLU KDQGOHU LV HQHUJL]HG
ZKHQ WKH FRQGHQVLQJ XQLW FRPSUHVVRU FRQWDFWRU LV HQHU�
JL]HG�
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+LJK 6WDWLF 0RWRUV �1��
� %ORZHU 0RWRU� � +3 ��������9 ������� ��
� %ORZHU 0RWRU� � +3 ��������9 �� �������
� 0RWRU 3XOOH\� )RU ��������9 ������� �������
� %ORZHU 3XOOH\ ������� �������
� %ORZHU %HOW ������� �������
� %ORZHU +RXVLQJ� �HD 5HT ������� �������
� %ORZHU &XW 2II 3ODWH ��������� ���������
� %ORZHU :KHHO� �HD 5HT� ���� [ ���� ������� �������
� 7UL $UP %UDFNHW ������� �������
� %ORZHU %HDULQJ :�&/5� �HD 5HT ������� �������
�� %HDULQJ &XVKLRQ� �HD 5HT ������� �������
�� %ORZHU 6KDIW� �µ [ ��µ ������� �������
�� %ORZHU 6KDIW .H\� ��� [ ������� :RRGUXII ������� �������
�� (YDSRUDWRU &RLO ������� �������
�� &RQGHQVDWH 3DQ $VV\ ������� �������
�� 7;9 9DOYH ������� �������
�� &KHFN 9DOYH ������� �������
�� &RUQHU 3RVW 5+ 5HDU ������� �������
�� &RUQHU 3RVW /+ 5HDU ������� �������
�� &RUQHU 3RVW 5+ )URQW ������� �������
�� &RUQHU 3RVW /+ )URQW ������� �������
�� %RWWRP )URQW 3DQHO ������� �������
�� +DQJHU %UDFNHW� �HD 5HT ��������� ���������
�� 7RS &RLO 3DQHO ������� �������
�� 7RS %ORZHU 3DQHO ������� �������
�� 6HUYLFH 'RRU �� HDFK UHT�� ������� �������
�� %ORZHU 3DUWLWLRQ 3DQHO ������� �������
�� )LOWHU 5DFN $VV\ ������� �������
�� )LOWHU 5DFN 6LGH ������� �������
�� $LU )LOWHU� �HD 5HT ������� �������
�� %DVH $VV\ ������� �������
�� 5HWDLQHU� )LOWHU ������� �������
�� 'LVWULEXWRU $VV\� ������� �������


