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=(%��� LV� VSHFLILFDOO\� GHVLJQHG� IRU��
LQGXVWULDO� DSSOLFDWLRQV� ZKHUH� WKH�
SRVVLEOH� OHDNDJH� RI� SURFHVV� IOXLG� IURP�
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ERQQHW�� 7KLV� UHPRYHV� SRWHQWLDO� OHDNDJH�
SDWKV�� ZKLOH� DOORZLQJ� IXOO� PRYHPHQW� RI�
WKH� VWHP�� 7KH� GHVLJQ� SURYLGHV� WRWDO�
LVRODWLRQ� RI� WKH� IOXLG� IURP� WKH� RXWVLGH�
HQYLURQPHQW�� 
 
7KH� =(%��� DOVR� LQFOXGHV� VHFRQGDU\�
VWHP� VHDOV� DV� D� VDIHW\� IXQFWLRQ�� 7KHVH�
RQO\�RSHUDWH� LQ� WKH�XQOLNHO\�HYHQW� WKDW�D�
EHOORZV� UXSWXUHV�� 7KH� VHFRQGDU\� VHDOV�
ZLOO�SURYLGH�UHGXFHG�ULVN� 
 
7KH� VWDQGDUG� RI� WKH� EHOORZV�PDWHULDO� LV�
$,6,� ���/� EXW�� LW� LV� DOVR� DYDLODEOH� LQ� LQ�
RWKHU� PDWHULDOV�� LQFOXGLQJ� ,QFRQHO��
0RQHO�+DVWHOOR\�HWF��� 
 
)RU� VDIHWH\� FULWLFDO� DSSOLFDWLRQV� WKH��
=(%��� FDQ� EH� ILWWHG� ZLWK� D� WHVW�
FRQQHFWLRQ� WR� DOORZ� WKH� DGGLWLRQ� RI�
IHHGEDFN� GHYLFHV� WKDW� PRQLWRU� WKH�
LQWHJULW\�RI�WKH�EHOORZV 

)XJLWLYH�HPLVVLRQV 

,62������-� 

=(%���0$7(5,$/6�&20%,1$7,21 
326� '(6&5,37,21 67'�0$7(5,$/6 21�5(48(67 7(03(5$785( 

� %HOORZV $,6,����/ 
,QFRQHO��0RQHO��������������������������������
+DVWHOOR\��RU�RWKHU�
PDWHULDOV 

-���&�·�����& 

� %RQQHW $670�$��� 2WKHU�PDWHULDOV -���&�·�����& 

� 3DFNLQJ 6HH�SDFNLQJ�W\SH�FKDSWHU 

,QFRQHO��0RQHO��������������������������������
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48,&.�23(1,1* /,1($5 (48$/�3(5&(17$*( 

$� YDOYH� ZLWK� TXLFN� RSHQLQJ� IORZ�
FKDUDFWHULVWLF� SURYLGHV� D�
PD[LPXP�FKDQJH� LQ� IORZ� UDWH�DW�
ORZ� WUDYHOV� DQG� VPDOO� FKDQJHV�
ZKHQ� WKH� YDOYH� SOXJ� LV� QHDU�
PD[LPXP�� &RQWURO� YDOYHV� ZLWK�
TXLFN� RSHQLQJ� IORZ�
FKDUDFWHULVWLFV�DUH�RIWHQ�XVHG�IRU�
RQ�RII� DSSOLFDWLRQV� ZKHUH�
VLJQLILFDQW� IORZ� UDWH� PXVW� EH�
HVWDEOLVKHG� TXLFNO\� DV� WKH� YDOYH�
EHJLQV� WR� RSHQ�� &RQVHTXHQWO\�
WKH\�DUH�RIWHQ�XVHG�LQ�UHOLHI�YDOYH�
DSSOLFDWLRQV�� 4XLFN� RSHQLQJ�
YDOYHV� FDQ� DOVR� EH� VHOHFWHG� IRU�
PDQ\� RI� WKH� VDPH� DSSOLFDWLRQV�
IRU� ZKLFK� OLQHDU� IORZ�
FKDUDFWHULVWLFV� DUH�
UHFRPPHQGHG� 

$� YDOYH� ZLWK� OLQHDU�
FKDUDFWHULVWLF� SURYLGH�
D� IORZ� UDWH� GLUHFWO\��
SURSRUWLRQDO� WR� WUDYHO��
/LQHDU� FKDUDFWHULVWLFV�
DUH� FRPPRQO\��
VSHFLILHG� IRU� OLTXLG-
OHYHO� DQG� IORZ-FRQWURO�
DSSOLFDWLRQV�� 

,Q� HTXDO� SHUFHQWDJH� IORZ�
FKDUDFWHULVWLF��HTXDO�LQFUHPHQWV�
RI� YDOYH� WUDYHO� SURGXFH� HTXDO�
SHUFHQWDJH� FKDQJHV� LQ� WKH�
H[LVWLQJ� IORZ�� $� YDOYH� ZLWK� DQ�
LQKHUHQW� HTXDO� SHUFHQWDJH� IORZ�
FKDUDFWHULVWLF� SURYLGHV� SUHFLVH�
WKURWWLQJ� FRQWURO� WKURXJK� WKH�
ORZHU�SRUWLRQ�RI�WKH�WUDYHO�UDQJH�
DQG� UDSLGO\� LQFUHDVLQJ� FDSDFLW\�
DV� WKH� YDOYH� SOXJ� QHDUV� WKH�
ZLGH�RSHQ�SRVLWLRQ��9DOYHV�ZLWK�
HTXDO� SHUFHQWDJH� IORZ�
FKDUDFWHULVWLFV� DUH� XVHG� RQ�
SUHVVXUH� FRQWURO� DSSOLFDWLRQV��
RQ� DSSOLFDWLRQV� ZKHUH� D� ODUJH�
SHUFHQWDJH� RI� WKH� SUHVVXUH�
GURS� LV� QRUPDOO\� DEVRUEHG� E\�
WKH� V\VWHP� LWVHOI� ZLWK� RQO\� D�
UHODWLYHO\� VPDOO� SHUFHQWDJH�
DYDLODEOH� DW� WKH� FRQWURO� YDOYH��
DQG� RQ� DSSOLFDWLRQV� ZKHUH�
KLJKO\� YDU\LQJ� SUHVVXUH� GURS�

&21752/�&+$5$&7(5,67,&6 
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%$/$1&('�3/8*�����������������������������������������������
&216758&7,21 

,Q�DSSOLFDWLRQV�ZKHUH�WKHUH�WKHUH�LV�D�KLJK�IORZ�
UDWH� DQG� D� KLJK� SUHVVXH� GURS� YDOYH� DFWXDWRUV�
FDQ�VWUXJJHO�WR�SURYLGH�WLJKW�VKXW�RII�DJDLQV�WKH�
IRUFH�RI� WKH�XSVWUHDP�SUHVVXUH�RQ� WKH�SOXJ�� ,Q�
WKHVH� DSSOLFDWLRQV� WKH� � EDODQFHG� SOXJ� RSWLRQ�
UHGLUHFWV� VRPH� RI� WKH� XSVWUHDP� SUHVVXUH� WR�
EDODQFH� WKH� LQIOXHQFH� RI� WKH� SUHVVXUH� GURS�
DFURVV�WKH�SOXJ��7KLV�UHVXOWV�LQ�D�PRUH�HIILFLHQW�
DFWXDWRU�WKUXVW�IRU�D�SDUWLFXODU�VL]H�RI�DFWXDWRU��
7KLV�HQVXUHV�WKH�WLJKWQHVV�FODVV�RI�WKH�YDOYH� 

%DODQFHG�WULP� 

75,06�&+$5$&7(5,67,&6 

 67$1'$5' 21�5(48(67 

&21752/�����������������������������������������������
&+$5$&7(5,67,&6� 

(TXDO�3HUFHQWDJH��(43�� 
4XLFN�RSHQLQJ��21-2))� 

/LQHDU��3/� 

3257� )XOO�SRUW� 
5HGXFHG�SRUW 

0LFURIORZ�SRUW 

6($/� 
0HWDO�VHDW�WLJKWQHVV��
&ODVV�,9��������������������� 

6WHOOLWH�IDFHG��VHDW�SOXJ�&ODVV�,9 

6DOLQH�QLWULGLQJ��434��VHDW�SOXJ�&ODVV�,9 

6WHOOLWH�IDFHG��VHDW�SOXJ�&ODVV�9�-�/DSSHG 
2QO\�ZLWK�TXLFN-FKDQJH�VHDW 

37)(�VRIW�VHDO������������������������������������������������������������
�����)������&��-�&ODVV�9, 

37)(-*5�VRIW�VHDO������������������������������������������������������������
�����)������&��-�&ODVV�9, 

/DSSHG�VHDW�SOXJ�&ODVV�9 
2QO\�ZLWK�TXLFN-FKDQJH�VHDW 

3((.�6RIW�VHDO������)������&��-�&ODVV�
9, 

&21752/�����������������������������������������������

/,1($5�63/,1(�����������������������
3/8* 

48,&.�23(1,1*���������������������������
3/8* 

(43�3/8*���������������������������������������
0(7$/�7,*+71(66 

(43�3/8*������������������������������������
62)7�7,*+71(66 
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&$9,7$7,21��)/$6+,1*�())(&7����������������������������������������
12,6(�/(9(/ 

 
7KH� JOREH� YDOYH� DOORZV� WKH� UHJXODWLRQ� RI� D� SDUDPHWHU�
ZKLFK�FDQ�EH� WKH�SUHVVXUH�RU� IORZ�JRLQJ� WR�PRGLI\� WKH�
IORZ� RI� SUHVVXUL]HG� IOXLG� LQ� WKH� V\VWHP�� 7KH� SULQFLSOH�
XVHG�LV�WKDW�RI�WKH�%HUQRXOOL�ODZ�RU�WKH�FRQWLQXLW\�RI�WKH�
IOXLGV�� ,Q� D� JOREH� YDOYH�� LI� ,� GHFUHDVH� WKH� SDVVDJH�
VHFWLRQ�� WKH� VSHHG� LQFUHDVHV� ZKLOH� WKH� SUHVVXUH�
GHFUHDVHV�� ,I� WKLV� SUHVVXUH� IDOOV� EHORZ� WKH� YDSRU�
SUHVVXUH� RI� WKH� EXEEOHV� FRXOG� EH� FUHDWHG� WKDW� FRXOG�
SURGXFH�WZR�IORZ�GLVWXUEDQFH�SKHQRPHQD� 
 
&DYLWDWLRQ�HIIHFW� 
)ODVKLQJ�HIIHFW 
 
&DYLWDWLRQ� FRQVLVWV� RI� UDSLG� YDSRUL]DWLRQ� DQG�
FRQGHQVDWLRQ�ZLWKLQ�D� OLTXLG��:KHQ� ORFDO�SUHVVXUH� IDOOV�
WR� YDSRU� SUHVVXUH� �DSSUR[LPDWHO\� ����� SVL� �� ������ EDU�
DEVROXWH�IRU�FROG�ZDWHU���YDSRU�EXEEOHV�DUH�IRUPHG�DQG�
ZKHQ� WKHVH� EXEEOHV� WUDYHO� WR� DQ� DUHD� RI� KLJKHU�
SUHVVXUH�� WKH� EXEEOHV� FROODSVH�ZLWK� SKHQRPHQDO� IRUFH�
DQG� JUHDW� ORFDOL]HG� VWUHVV�� ,W� LV� WKH� YLROHQW� FROODSVH� RI�
WKHVH� YDSRU� EXEEOHV� QHDU� YDOYH� FRPSRQHQWV� RU�
GRZQVWUHDP� SLSLQJ� VXUIDFHV�� ZKLFK� FDXVH� FDYLWDWLRQ�
GDPDJH� DQG� VXEVHTXHQW� SHUIRUPDQFH� GHJUDGDWLRQ��
7\SLFDOO\�� WKH� UHDVRQ� IRU� ORZ� SUHVVXUH� LV� WKDW� WKH�
SUHVVXUH�GURS�DFURVV�D�FRQWURO� YDOYH�KDV�FUHDWHG�YHU\�
KLJK� YHORFLW\� LQ� WKH� VHDW� DUHD� DQG� FRUUHVSRQGLQJ� ORZ�
SUHVVXUH� EHFDXVH� SRWHQWLDO� �SUHVVXUH�� HQHUJ\� LV�
UHGXFHG� WR� FRPSHQVDWH� IRU� WKH� LQFUHDVH� LQ� NLQHWLF�
HQHUJ\��  7KH�SULQFLSOH�FDQ�EH�DSSOLHG� WR�YDULRXV� W\SHV�
RI� IOXLG� IORZ� DQG� VLPSO\� VWDWHV� WKDW� ZKHQ� WKHUH� LV� DQ�
LQFUHDVH� LQ� WKH� YHORFLW\� RI� IOXLGV� WKHQ� LW� PXVW� EH�
DFFRPSDQLHG�E\�D�GHFUHDVH�LQ�WKH�IOXLG¶V�SUHVVXUH��WKH�
WRWDO� HQHUJ\� DVVRFLDWHG� ZLWK� WKH� IORZ� PXVW� UHPDLQ�
FRQVWDQW�� 
 
7KH�)ODVKLQJ� HIIHFW�LV�VLPLODU�WR�FDYLWDWLRQ��H[FHSW�WKDW�
EXEEOHV�H[SORGH�GRZQVWUHDP�RI�WKH�YDOYH� 
 
,Q�FRQWURO� YDOYHV�� WKH�SUHVVXUH�GURS� W\SLFDOO\�RFFXUV�DW�
RU� QHDU� WKH� VHDW� DUHD� RU� MXVW� GRZQVWUHDP�� 7KH� VKRFN�
ZDYHV� DQG� SUHVVXUH� IOXFWXDWLRQV� UHVXOWLQJ� IURP� WKHVH�
KLJK� YHORFLW\� EXEEOH� FROODSVHV� FDQ� DOVR� FDXVH� QRLVH��
YLEUDWLRQV�� DFFHOHUDWHG� FRUURVLRQ�� DV� ZHOO� DV� OLPLWHG�
YDOYH� IORZ�� 7\SLFDOO\� WKH� FDYLWDWLRQ� LV� IRUPHG� LQ� WKH�
YDOYH� WKURWWOLQJ� DUHD�� WKH� SUHVVXUH� IOXFWXDWLRQV� UDGLDWH�
LQWR�WKH�GRZQVWUHDP�SLSH�DV�QRLVH� 
 
7KH� .$��� 6HULHV� FDQ� EH� HTXLSSHG� ZLWK�
DQWLFDYLWDWLRQ�DQG�RU� ORZ�QRLVH�WULPV�WR�UHGXFH� WKH�
SRVVLELOLW\�RI�FDYLWDWLRQ�DQG�QRLVH� 

$QWLFDYLWDWLRQ�&DJH 

/RZ�G%�7ULP�VLQJOH�VWDJH 

/RZ�G%�7ULP�GRXEOH�VWDJH 
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&9 .Y 

6HDW 

ERUH 

3OXJ 

VWURNH 
9DOYH�VL]H 
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���� ���� � Ƒ Ƒ Ƒ Ƒ Ƒ Ƒ — — — — — — 
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¨ $FWXDWRU�$3���LV�DYDLODEOH�IRU�YDOYHV�VL]H�'1����ZLWK�UHGXFHG�ERUH�RQO\ 

¨ 9DOYH�VL]H�'1����IXOO�ERUH�XVH�$3���DFWXDWRU�RQO\� 

¨ 9DOYH�VL]H�'1����IXOO�ERUH�LV�DYDLODEOH�ZLWK�EDODQFHG�FRQVWUXFWLRQ�RQO\ 
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