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2ULJLQDO ,VVXH 'DWH� ����
0RGHO� �������� N: �'HWURLW 'LHVHO 6HULHV ���
0DUNHW� ,QGXVWULDO
6XEMHFW� +DQG 3ULPH )XHO 3XPS .LWV 3$�������� 3$��������6'� 3$��������

3$��������6'

,QVWDOO WKH KDQG SULPH IXHO SXPS NLW WR HOLPLQDWH WKH QHHG
IRU FUDQNLQJ WKH HQJLQH WR EOHHG DLU IURP WKH IXHO V\VWHP
DIWHU IXHO V\VWHP PDLQWHQDQFH� VXFK DV UHSODFLQJ WKH IXHO
ILOWHU�V�� 2EVHUYH WKH IROORZLQJ VDIHW\ SUHFDXWLRQV ZKLOH
LQVWDOOLQJ WKH NLW�

$FFLGHQWDO VWDUWLQJ�
&DQ FDXVH VHYHUH LQMXU\ RU GHDWK�

'LVFRQQHFW WKH EDWWHU\ FDEOHV EHIRUH
ZRUNLQJ RQ WKH JHQHUDWRU VHW�
5HPRYH WKH QHJDWLYH ���� OHDG ILUVW
ZKHQ GLVFRQQHFWLQJ WKH EDWWHU\�
5HFRQQHFW WKH QHJDWLYH ���� OHDG ODVW
ZKHQ UHFRQQHFWLQJ WKH EDWWHU\�

:$51,1*

'LVDEOLQJ WKH JHQHUDWRU VHW� $FFLGHQWDO VWDUWLQJ FDQ FDXVH
VHYHUH LQMXU\ RU GHDWK� %HIRUH ZRUNLQJ RQ WKH JHQHUDWRU VHW RU
FRQQHFWHG HTXLSPHQW� GLVDEOH WKH JHQHUDWRU VHW DV IROORZV�
��� 0RYH WKH JHQHUDWRU VHW PDVWHU VZLWFK WR WKH 2)) SRVLWLRQ�
��� 'LVFRQQHFW WKH SRZHU WR WKH EDWWHU\ FKDUJHU� ��� 5HPRYH WKH
EDWWHU\ FDEOHV� QHJDWLYH ���� OHDG ILUVW� 5HFRQQHFW WKH QHJDWLYH
���� OHDG ODVW ZKHQ UHFRQQHFWLQJ WKH EDWWHU\� )ROORZ WKHVH
SUHFDXWLRQV WR SUHYHQW VWDUWLQJ RI WKH JHQHUDWRU VHW E\ DQ
DXWRPDWLF WUDQVIHU VZLWFK� UHPRWH VWDUW�VWRS VZLWFK� RU HQJLQH
VWDUW FRPPDQG IURP D UHPRWH FRPSXWHU�

([SORVLYH IXHO YDSRUV�
&DQ FDXVH VHYHUH LQMXU\ RU GHDWK�

8VH H[WUHPH FDUH ZKHQ KDQGOLQJ�
VWRULQJ� DQG XVLQJ IXHOV�

:$51,1*

7KH IXHO V\VWHP� ([SORVLYH IXHO YDSRUV FDQ FDXVH VHYHUH
LQMXU\ RU GHDWK� 9DSRUL]HG IXHOV DUH KLJKO\ H[SORVLYH� 8VH
H[WUHPH FDUH ZKHQ KDQGOLQJ DQG VWRULQJ IXHOV� 6WRUH IXHOV LQ D
ZHOO�YHQWLODWHG DUHD DZD\ IURP VSDUN�SURGXFLQJ HTXLSPHQW DQG
RXW RI WKH UHDFK RI FKLOGUHQ� 1HYHU DGG IXHO WR WKH WDQN ZKLOH WKH
HQJLQH LV UXQQLQJ EHFDXVH VSLOOHG IXHO PD\ LJQLWH RQ FRQWDFW ZLWK
KRW SDUWV RU IURP VSDUNV� 'R QRW VPRNH RU SHUPLW IODPHV RU
VSDUNV WR RFFXU QHDU VRXUFHV RI VSLOOHG IXHO RU IXHO YDSRUV� .HHS
WKH IXHO OLQHV DQG FRQQHFWLRQV WLJKW DQG LQ JRRG FRQGLWLRQ� 'R QRW
UHSODFH IOH[LEOH IXHO OLQHV ZLWK ULJLG OLQHV� 8VH IOH[LEOH VHFWLRQV WR
DYRLG IXHO OLQH EUHDNDJH FDXVHG E\ YLEUDWLRQ� 'R QRW RSHUDWH WKH
JHQHUDWRU VHW LQ WKH SUHVHQFH RI IXHO OHDNV� IXHO DFFXPXODWLRQ� RU
VSDUNV� 5HSDLU IXHO V\VWHPV EHIRUH UHVXPLQJ JHQHUDWRU VHW
RSHUDWLRQ�

'UDLQLQJ WKH IXHO V\VWHP� ([SORVLYH IXHO YDSRUV FDQ FDXVH
VHYHUH LQMXU\ RU GHDWK� 6SLOOHG IXHO FDQ FDXVH DQ H[SORVLRQ�
8VH D FRQWDLQHU WR FDWFK IXHO ZKHQ GUDLQLQJ WKH IXHO V\VWHP�
:LSH XS VSLOOHG IXHO DIWHU GUDLQLQJ WKH V\VWHP�

,QVWDOODWLRQ
�� 3ODFH WKH JHQHUDWRU VHW PDVWHU VZLWFK LQ WKH 2))

SRVLWLRQ�

�� 'LVFRQQHFW WKH SRZHU WR WKH EDWWHU\ FKDUJHU� LI
HTXLSSHG�

�� 'LVFRQQHFW WKH JHQHUDWRU VHW HQJLQH VWDUWLQJ
EDWWHU\�LHV�� QHJDWLYH ���� OHDG ILUVW�
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$SSO\ SLSH VHDODQW WR DOO QRQ�IODUHG WKUHDGHG ILWWLQJV�

�� $SSO\ SLSH VHDODQW WR WKH PDOH WKUHDGV RI WKH
��� [ ��� LQ� UHGXFHU EXVKLQJ �;�������� DQG LQVWDOO
WKH UHGXFHU EXVKLQJ LQ RQH HQG RI WKH ��� LQ� SLSH WHH
�;��������� 6HH )LJXUH ��

�� $SSO\ SLSH VHDODQW WR WKH PDOH WKUHDGV RQ WKH
QRQ�IODUHG HQG RI WKH ������ [ ��� LQ� HOERZ �;�������
DQG LQVWDOO WKH HOERZ LQ WKH ��� LQ� SLSH WHH� 3RVLWLRQ
WKH HOERZ DV VKRZQ LQ )LJXUH ��

�� $SSO\ SLSH VHDODQW WR WKH WKUHDGV RQ RQH HQG RI WKH
��� [ ��� LQ� SLSH �;������� DQG LQVWDOO WKH SLSH LQ WKH
UHGXFHU EXVKLQJ LQVWDOOHG LQ VWHS �� 6HH )LJXUH ��

�� $SSO\ SLSH VHDODQW WR WKH H[SRVHG WKUHDGV RI WKH
��� LQ� SLSH LQVWDOOHG LQ VWHS � DQG LQVWDOO WKH KDQG
SXPS� 3RVLWLRQ WKH KDQG SXPS DV VKRZQ LQ )LJXUH ��

�� $SSO\ SLSH VHDODQW WR WKH WKUHDGV RI WKH QRQ�IODUHG
HQG RI WKH ������� [ ��� LQ� HOERZ �;�������� DQG
LQVWDOO WKH HOERZ LQWR WKH EDVH RI WKH KDQG SXPS� 6HH
)LJXUH � IRU SRVLWLRQLQJ RI WKH HOERZ�

�� $SSO\ SLSH VHDODQW WR WKH WKUHDGV RQ RQH HQG RI WKH
��� [ ������ LQ� SLSH �;������� DQG LQVWDOO WKH SLSH LQ
WKH ��� LQ� SLSH WHH� 6HH )LJXUH ��

��� $SSO\ SLSH VHDODQW WR WKH H[SRVHG WKUHDGV RI WKH
��� LQ� SLSH LQVWDOOHG LQ VWHS � DQG WKUHDG WKH VKXWRII
YDOYH �������� RQWR WKH SLSH� 3RVLWLRQ WKH VKXWRII
YDOYH DV VKRZQ LQ )LJXUH ��

��� $SSO\ SLSH VHDODQW WR WKH WKUHDGV RQ RQH HQG RI WKH
VHFRQG ��� [ ������ LQ� SLSH �;������� DQG LQVWDOO WKH
SLSH LQ WKH WRS RI WKH VKXWRII YDOYH� 6HH )LJXUH ��

��� $SSO\ SLSH VHDODQW WR WKH H[SRVHG WKUHDGV RI WKH
��� LQ� SLSH LQVWDOOHG LQ VWHS �� DQG WKUHDG WKH VHFRQG
SLSH WHH �;�������� RQWR WKH SLSH� 3RVLWLRQ WKH SLSH
WHH DV VKRZQ LQ )LJXUH ��

��� $SSO\ SLSH VHDODQW WR WKH PDOH WKUHDGV RI WKH VHFRQG
��� [ ��� LQ� UHGXFHU EXVKLQJ �;�������� DQG LQVWDOO
WKH UHGXFHU EXVKLQJ LQ WKH SLSH WHH LQVWDOOHG LQ
VWHS ��� 6HH )LJXUH ��

��� $SSO\ SLSH VHDODQW WR WKH PDOH WKUHDGV RI WKH
��� [ ��� LQ� VWUHHW HOERZ �;������� DQG LQVWDOO WKH
HOERZ LQ WKH UHGXFHU EXVKLQJ LQVWDOOHG LQ VWHS ���
3RVLWLRQ WKH HOERZ DV VKRZQ LQ )LJXUH ��

��� $SSO\ SLSH VHDODQW WR WKH PDOH WKUHDGV RI WKH IOH[LEOH
IXHO OLQH �������� DQG LQVWDOO WKH IXHO OLQH LQWR WKH
HOERZ LQVWDOOHG LQ VWHS ��� 6HH )LJXUH ��

��� 6HFXUH WKH RSSRVLWH HQG RI WKH IXHO OLQH VHFXUHG LQ WKH
SUHYLRXV VWHS WR WKH HOERZ LQVWDOOHG LQ VWHS �� 6HH
)LJXUH ��

��� %ROW WKH KDQG SXPSPRXQWLQJ EUDFNHW �������� WR WKH
VNLG FURVV PHPEHU ZLWK WZR ������� [ ����� LQ EROWV

�;�������� DQG WZR ����� LQ� SODLQ ZDVKHUV
�;�������� 6HH )LJXUH ��

��� 7KUHDG WKH ERWWRP EUDVV QXW RQ WKH SXPS ERG\ GRZQ
VR LW ZLOO EH EHORZ WKH PRXQWLQJ EUDFNHW ZKHQ WKH
DVVHPEO\ LV VHFXUHG WR WKH PRXQWLQJ EUDFNHW� 6HH
)LJXUH ��

��� 5HPRYH WKH KDQGOH DQG SOXQJHU IURP WKH SXPS�

��� 6OLGH RQH RI WKH ZDVKHUV �;������� RQWR WKH SXPS
ERG\ DQG GRZQ RQWR WKH ERWWRP EUDVV QXW� 6HH
)LJXUH ��

��� $WWDFK WKH KDQG SXPS DVVHPEO\ WR WKH PRXQWLQJ
EUDFNHW XVLQJ WKH 8�EROW �;�������� 6HH )LJXUH ��
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�� 3LSH WHH �;��������
�� (OERZ �;�������
�� 5HGXFHU EXVKLQJ �;��������
�� 3LSH �;�������
�� 6KXWRII YDOYH ��������
�� (OERZ �;�������
�� 3LSH �;�������
�� +DQG SULPH SXPS ��������
�� (OERZ �;��������

��� )OH[LEOH IXHO OLQH ��������

)LJXUH �� +DQG 3XPS $VVHPEO\

7��������%

�

�

�

�� :DVKHU �;�������
�� 0RXQWLQJ EUDFNHW ��������
�� 8�EROW �;�������

)LJXUH �� +DQG 3XPS 0RXQWLQJ
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�� 0RXQWLQJ EUDFNHW ��������
�� 6NLG FURVV PHPEHU

)LJXUH �� (QJLQH ³(QG 9LHZ

7��������%
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�� (OERZ� ������ [ ��� LQ� �;��������
�� (OERZ� ������ [ ��� LQ� �;�������
�� )OH[LEOH IXHO OLQH� �� LQ� ��������

)LJXUH �� +DQG 3XPS &RQQHFWLRQV

��� :LWK WKH SXPS VHFXUHG WR WKH PRXQWLQJ EUDFNHW VOLGH
WKH VHFRQG ZDVKHU �;������� RQWR WKH SXPS ERG\
DQG GRZQ RQWR WKH WRS RI WKH PRXQWLQJ EUDFNHW� 6HH
)LJXUH ��

��� ,QVWDOO WKH VHFRQG EUDVV QXW RQWR WKH SXPS ERG\�
7LJKWHQ ERWK WKH XSSHU DQG ORZHU QXWV DJDLQVW WKH
PRXQWLQJ EUDFNHW� 6HH )LJXUH ��

��� 5HLQVWDOO WKH KDQGOH DQG SOXQJHU LQWR WKH SXPS DQG
WLJKWHQ WKH QXW�

��� $SSO\ SLSH VHDODQW WR WKH ��� LQ� WKUHDGV RI WKH
������ [ ��� LQ� HOERZ �;������� DQG LQVWDOO WKH HOERZ
LQ WKH SLSH WHH� 6HH )LJXUH ��

��� $SSO\ SLSH VHDODQW WR WKH ��� LQ� WKUHDGV RI WKH
������ [ ��� LQ� HOERZ �;�������� DQG LQVWDOO WKH
HOERZ LQ WKH IXHO ILOWHU LQOHW� 6HH )LJXUH ��

��� ,QVWDOO RQH HQG RI WKH �� LQ� IOH[LEOH IXHO OLQH ��������
WR WKH ILWWLQJ LQVWDOOHG LQ VWHS ��� 6HH )LJXUH ��

��� ,QVWDOO WKH RSSRVLWH HQG RI WKH �� LQ� IOH[LEOH IXHO OLQH WR
WKH ILWWLQJ LQVWDOOHG LQ VWHS ��� 6HH )LJXUH ��

��� )RU NLWV 3$������� DQG 3$��������6' JR WR
VWHS ��� )RU NLWV 3$������� DQG 3$��������6' JR
WR VWHS ���

��� 6HFXUH RQH HQG RI WKH �� LQ� ����� PP� IOH[LEOH IXHO
OLQH �������� WR WKH IXHO LQOHW HOERZ� 6HH )LJXUH ��

��� 6HFXUH RQH HQG RI WKH �� LQ� ����� PP� IOH[LEOH IXHO
OLQH �������� WR WKH IXHO UHWXUQ ILWWLQJ RQ WKH EDFN RI
WKH HQJLQH� 6HH )LJXUH ��

��� 5RWDWH WKH IXHO UHWXUQ ILWWLQJV DV IDU GRZQ DV SRVVLEOH�
9HULI\ WKDW WKH IXHO OLQH LV QRW NLQNHG� 6HH )LJXUH ��

��� ,QVWDOO WKH ������ [ ��� LQ� HOERZ �;�������� LQ WKH IUHH
HQG RI WKH IXHO UHWXUQ OLQH� 6HH )LJXUH ��

��� ,QVWDOO WKH ������ [ ��� LQ� HOERZ �;�������� LQ WKH
IUHH HQG RI WKH IXHO LQOHW OLQH� 6HH )LJXUH ��

��� &RQQHFW WKH IOH[LEOH IXHO OLQHV WR WKH IXHO VXSSO\ DV
UHTXLUHG�

��� %OHHG DLU IURP WKH IXHO V\VWHP DFFRUGLQJ WR WKH
HQJLQH PDQXIDFWXUHU·V LQVWUXFWLRQV� 7UDSSHG DLU LQ
WKH IXHO V\VWHP FDXVHV GLIILFXOW VWDUWLQJ DQG�RU HUUDWLF
HQJLQH RSHUDWLRQ�

��� &KHFN WKDW WKH JHQHUDWRU PDVWHU VZLWFK LV LQ WKH 2))
SRVLWLRQ�

��� 5HFRQQHFW WKH JHQHUDWRU VHW HQJLQH VWDUWLQJ EDWWHU\�
QHJDWLYH ���� OHDG ODVW�

��� 5HFRQQHFW WKH SRZHU WR WKH EDWWHU\ FKDUJHU� LI
HTXLSSHG�
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�� )XHO UHWXUQ IOH[LEOH IXHO OLQH� �� LQ� ���� P� ��������
�� )XHO UHWXUQ ILWWLQJ
�� (OERZ� ������ [ ��� LQ� �;��������

�� (OERZ� ������ [ ��� LQ� �;��������
�� )XHO LQOHW IOH[LEOH IXHO OLQH� �� LQ� ���� P� ��������

)LJXUH �� )OH[LEOH )XHO /LQH &RQQHFWLRQV

+DQG 3ULPH )XHO 3XPS .LW

3DUWV /LVW
.LWV� 3$�������� 3$��������6'� 3$��������

3$��������6' 8QLTXH 3DUWV

4W\� 'HVFULSWLRQ &RPPRQ 3DUWV
3$�������

3$��������6'
3$�������

3$��������6'
� :DVKHU� SODLQ� ����� LQ� ;������

� :DVKHU� SODLQ� ����� LQ� ;������

� 6FUHZ� K�F�� ������� [ ����� LQ� ;�������

� %XVKLQJ� UHGXFHU� ��� [ ��� LQ� ;�������

� 7HH� SLSH� ��� LQ� ;�������

� 3LSH� ��� [ ������ LQ� ;������

� 3LSH� ��� [ ��� LQ� ;������

� %ROW� 8� ������� [ ����� LQ� ;������

� (OERZ� ������ [ ��� LQ� ;������

� (OERZ� ������� [ ��� LQ� ;�������

(OERZ� ������ [ ��� LQ� ��� ;������� ��� ;�������

� (OERZ� ������ [ ��� LQ� ;�������

� (OERZ� VWUHHW� ��� [ ��� LQ� ;������

� 9DOYH� VKXWRII ������

� /LQH� IOH[LEOH IXHO� � LQ� ������

� /LQH� IOH[LEOH IXHO� �� LQ� ������

� /LQH� IOH[LEOH IXHO� �� LQ� ������

� %UDFNHW� IXHO SXPS ������

� /LQH� IOH[LEOH IXHO� �� LQ� ������

� 3XPS� KDQG SULPH ������
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2SHUDWLRQ
8VH WKH IROORZLQJ SURFHGXUH WR SULPH WKH IXHO V\VWHP ZLWK
WKH KDQG SULPH IXHO SXPS NLW�

�� 0RYH WKH KDQG SULPH IXHO SXPS YDOYH WR WKH FORVHG
SRVLWLRQ� 6HH )LJXUH ��

�� 5HPRYH WKH YHQW VFUHZ RQ WKH WRS RI WKH SULPDU\ IXHO
ILOWHU� 5HPRYLQJ WKH YHQW VFUHZ DOORZV DLU WR EH
H[SHOOHG IURP WKH IXHO V\VWHPZKHQ WKH KDQG SXPS LV
RSHUDWHG�

�� 2SHUDWH WKH KDQG SXPS XQWLO IXHO EHJLQV WR IORZ IURP
WKH YHQW VFUHZRQ WKH WRS RI WKH SULPDU\ IXHO ILOWHU� WKHQ
VWRS SXPSLQJ�

�� 5HLQVWDOO WKH YHQW VFUHZ LQ WKH WRS RI WKH SULPDU\ IXHO
ILOWHU�

�� 5HWXUQ WKH KDQG SULPH IXHO SXPS YDOYH WR WKH RSHQ
SRVLWLRQ�

127(

7KH KDQG SULPH IXHO SXPS YDOYHPXVW EH RSHQ GXULQJ
JHQHUDWRU VHW RSHUDWLRQ� 'R QRW RSHUDWH WKH KDQG
SXPS ZKLOH WKH JHQHUDWRU VHW LV RSHUDWLQJ�

�� 7KH JHQHUDWRU VHW LV QRZ UHDG\ IRU VWDUWXS�

7��������%

�

�

�

�� +DQG SXPS KDQGOH
�� 9DOYH LQ WKH FORVHG SRVLWLRQ³SXPSLQJ
�� 9DOYH LQ WKH RSHQ SRVLWLRQ³JHQHUDWRU VHW RSHUDWLQJ

)LJXUH �� +DQG 3XPS 2SHUDWLRQ


