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&RQWHQWYV

3DJH
,PSRUWDQW 6DIHW\ ,QIRUPDWLRQ

'"HVFULSWLRQ
SULQRLRGHHUDWLRQ
7JHFKQLFDO FKDUDFWHULVWLFV
$FFHVVRULHYV

$FFHVVRULHYV

6SDUH SDUWYV

IXEULFDQWYV

7UDQVORGWSWRULQJ
7UDQWDSRUBDFNDJILQJ
ORXQWLQJ RULHQWDWLRQ
6WRQJ

,QVWDOODWLRQ
BHWWLQJ XS

&RQQHFWLRQ WR V\VWHP
(OHFWULFDO FRQQHFWLRQV
2LO ILOOLQJ

6 WO W

2SHUDWLRQ
2SHUDWLRQ
6ZLWFKLQJ RIl 6KXWGRZQ

ODLQWHQDQFH
6DIHW\ LQIRUPDWLRQ
ODLQWHQDQFH ,QWHUYDOV

2HUOLNRQ /H\EROG 9DFXXP 6HUYLFH
ODLQWHQDQFH :RUN

TURXEOHVKRRWLQJ
6SDUH SDUWYV

(& &RQIRUPDQFH '"HFODUDWLRQ
'"HFODUDWLRQ RI FRQWDPLQDWLRQ RI &RPSUHVVE
I9DFXXP 3XPSV DQG &RPSRQHQWYV
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6DIHW\ ,QIRUPD

,PSRUWDQW 6DIHW\ ,QIRUPDWLRQ

,QGLFDWHY SURFHGXUHV WKDW PXVW EH VWULFWOQREVYHUYHG WR SUHY}
SHUVRQV

,QGLFDWHY SURFHGXUHV WKDW PXVW EH VWULFRWDXWRRWHUYHG WR SUHY
GHVWUXFWLRQ RI WKH SURGXFW

(PSKDVLVHY DGGLWLRQDO DSSOLFDWLRQ LQIRUPPWHRQ DQG RWKHU XVHI
SURYLGHG ZLWKLQ WKHVH 2SHUDWLQJ ,QVWUXFWLRQV

7KH 2HUOLNRQ /H\ERD-CGYBBFXXP 69 6% 9KDV

EHHQ GHVLJQHG IRU VDIH DQG HIILFLHQW RSHUDWLRQ ZKHQ XVHG SUR!:
DFFRUGDQFH ZLWK WKHVH 2SHUDWLQJ ,QVWUXFWLRQV ,W LV WKH UHV
XVHU WR FDUHIXOO\ UHDG DQG VWULFWO\ REVHUYH DOO VDIHW\ SUHFD
LQ WKLV VHFWLRQ DQG WKURXJKRXWs RVKHF REHUDWLQJ ,QVWUXFWLRQV
69 % 69 6% O9®XVW RQO\ EH RSHUDWHG LQ WKH SURSHU
FRQGLWLRQ DQG XQGHU WKH FRQGLWLRQV GHVFULEHG LQ WKH 2SHUDV
L QVWUXFWALRQXWW EH RSHUDWHG DQG PDLQWDLQHG E\ WUDLQHG SHUVR
RQO\ &RQVXOW ORFDO VWDWH DQG QDWLRQDO DJHQFLHV UHJDUGLQJ
UHTXLUHPHQWY DQG UHJXODWLRQV $GGUHVV DQ\ IXUWKHU VDIHW\ RS
RU PDLQWHQDQFH TXHVWLRQV WR RXU QHDUHVW RIILFH

J)DLOXUH WR REVHUYH WKH IROORZLQJ SUHFDXWDRQVQIRXOG UHVXOW LQ
SHUVRQDO LQMXU\

6RIJHYDBXPSY DUH QRW GHVLJQHG

NIRU SXPSLQJ RI GXVW\ DJJUHVVLYH FRUURVL PPDEOH RU H[SOR’
RU JDVHV PL[WXUHV

N IRU SXPSLQJ RI R[\JHQ RU RWKHU KLJKO\ UHDFWLYH JDVHV ZLWK D JUH
FRQFHQWUDWLRQ WKDQ DWPRVSKHULF FRQFHQWUDWLRQ !

NIRU ZRUNLQJ LQ IODPPDEOH H[SORVLYH RU GXVW\ HQYLURQPHQW

JRU DOO WKHVH FDVHV VSHFLDO PDWHULDOV PXVW EH XVHG ,Q FDVH RI
FRQWDFW 2HUOLNRQ /H\EROG 9DFXXP

6HH DOVR WKH OLPLWV RI XVH LQGLFDWHG LQ WKH &( GHFODUDWLRQ RI |

1HYHU H[SRVH SDUW RI WKH ERG\ WR WKH YDFXXP 7KHUH LV D GDQJHU F
1HYHU RSHUDWH WKH SXPS ZLWK DQ RSHQ DQG WKXV DFFHVVLEOH LQOH\
FRQQHFWLRQV DV ZHOO DV RLO ILOOLQJ DQG RLO GUDLQLQJ RSHQLQJV P
RSHQHG GXULQJ RSHUDWLRQ RI WKH SXPS

KHQ RSHUDWLQJ SXPS LV KRW DQG VRPH VXUIDFHV FRXOG UHDFK D WHP
KLIKHU W&DQ f) 7TKHUH LV D ULVN RI EXUQ E\ WRXFKLQJ

'"HSHQGLQJ RQ WKH SURFHVV LQYROYHG GDQJHURXV VXEVWDQFHV DQG F
HVFDSH IURP WKH SXPS 7DNH WKH QHFHVVDU\ VDIHW\ SUHFDXWLRQV

'KHQ ZRUNLQJ RQ WKH SXPS V\VWHP DOZD\V REVHUYH WKH 2SHUDWLQJ
,QVWUXFWLRQV

*$ B B <« 2HUOMMNNEROG 9DFXXP



6DIHW\ ,QIRUPDWLRQ

‘DUQLQJ

‘DUQLQJ

&DXWLRQ

1RWH

*$

<

'LVFRQQHFW WKH XQLW IURP WKH SRZHU VXSSO\ EHIF

7TDNH DSSURSULDWH SUHFDXWLRQV WR LQVXUH WKDW

, ] WKH SXPS KDV SXPSHG KD]DUGRXV JDVHV LW ZLOO
GHWHUPLQH WKH QDWXUH RI WKH KD]DUG LQYROYHG
SUHFDXWLRQV

2EVHUYH DOO VDIHW\ UHJXODWLRQV
7DNH DGHTXDWH VDIHW\ SUHFDXWLRQV SULRU WR RS

)DLOXUH WR REVHUYH WKH IROORZLQJ SUHFDXWLRQV
WKH HTXLSPHQW

/JLTXLG DQG VROLG SDUWLFOHV PXVW QRW HQWHU Wk
ILOWHUV VHSDUDWRUV DQG RU FRQGHQQMHWRQQ FDV
/JH\EROG 9DFXXP

7KH LQWDNH OLQH RI WKH SXPS PXVW QHYHU EH FRQ
DWPRVSKHULF SUHVVXUH 'HVLJQ WKH H[KDXVW OLQF
WKDQ EDU DEV EDU UHO FDQ RFFXU

2SHUDWLQJ RI WKH SXPS ZLWKRXW RLO RU RSHUDWL{
URWDWLRQ FDQ GHVWUR\ WKH SXPS

1HYHU XVH GLVFDUGHG VHDOV $0zD\V DVVHPEOH XV

SHVSHFW WKH LOQVWUXFWLRQV FRQFHUQLQJ HQYLURC
XVHG RLO RU H[KDXVW ILOWHUV

7TKH SXPS PXVW EH SDFNDJHG LQ VXFK D ZzD\ WKDW L
GXULQJ VKLSSLQJ DQG VR WKDW QR KDUPIXO VXEVW
SDFNDJH

‘H UHVHUYH WKH ULJKW WR DOWHU WKH GHVLJQ RU L
,QVWUXFWLRQV 7KH LOOXVWUDWLRQV DUH QRW ELQ

2HUOLNEROG 9DFXXP



'"HVFULSWI

'"HVFULSWLRQ
6RIJHY®BXPSYV DUH GHVLJQHG IRU SXPSLQJ RI LQHUW JDVHV LQ WKH UDQJ!
URXJK YDFXXP EHWZHHQ DWPRVSKHULF SUHVVXUH DQG XOWLPDWH SUHYV
SXPS

KHQ UHPRYLQJ FRQGHQVDEOH YDSRXUV D JDV EDOODVW YDOYH PXVW E

BULQFLSOH RI RSHUDWLRQ
7KH 6RJHSBRPSY 69 % 69 % DQG 69 % DUH VLQJOH VWDJH RLO
VHDOHG URWDU\ YDQH YDFXXP SXPSYV

7KH URWRU KDYLQJ WKUHH VORWY LQ ZKLFK WKH YDQHYVY DUH VOLGLQJ 1
LQVWDOOHG LQ D SXPS F\OLQGHU VWDWRU

7KH YDQHY VHSDUDWH WKH LQWHULRU VSDFH LQWR FKDPEHUV 7KH YRC
FKDPEHUV YDULHV ZLWK WKH URWDWLRQ RI WKH URWRU

7KH JDV VXFNHG LQWR WKH LQOHW FKDPEHU LV FRPSUHVVHG DQG WKHQ
DW WKH H[KDXVW YDOYH

7KH RLO LOMHFWHG LQ WKH LQOHW FKDPEHU JXDUDQWHHYVY WKH DLU WLJI
OXEULFDWLRQ DQG FRROLQJ RI WKH SXPS W LV GUDJJHG RIlI E\ WKH FRH¥
JDVHV DQG URXJKO\ VHSDUDWHG E\ JUDYLW\ ZKHQ HQWHULQJ LQ WKH RL
VHSDUDWLRQ LV WKHQ RSHUDWHG LQ WKH H[KDXVW ILOWHU $Q LQWHUQI
WKH FROOHFWHG RLO EDFN LQWR WKH YDFXXP JHQHUDWRU WKH WUDQVI
D IORDW YDOYH WR DYRLG DWPRVSKHULF DLU FRPLQJ IURP WKH RLO FDV
RI WKH SXPS ZKHQ QR RLO LV SUHVHQW LQ WKH UHFRYHU\ VA\VWHP

7KH RLO FLUFXODWLRQ IXQFWLRQV E\ GLITHUHQWLDO SUHVVXUHYV

*$ B B <« 2HUOMMNNEROG 9DFXXP



'"HVFULSWLRQ

THFKQLFDO FKDUDFWHULVWLFV

69 %

7HFKQLFDO GDWD +] +]
1RPLQDO SXPSLQJ VSHHG P K

3XPSLQJ VDHFHRUGLQJ WR 31(8523P

8OWLPDWH SDUWLDODSUED UREBMYEL LW K RXW

8OWLPDWH WRWDO SUHVVXWHEZUWK VPDOO JDV EDOODVW
BOWLPDWH W R W D/QV S QMK P & DWW , ,

:DWHU YDSRXU WROHUDQFH
NZLWK VPDOO JDV EDOODVWEDU
NZLWRVD QEDWEDOODVW PEDU

:DWHU YDSRXU WROHUDEOH ORDG
NZLWK VPDOO JDV EDOODVWJ K

NZLWHKVDQIEDUEDOODVW NJ K
1RLVH (OHFFR®GLQJ WR ',1 G% $

ORWRU SRZHU 5DWHG URWDWLRQDO VSHHG N: PLQ
0DLQV YROWDJH 9

BURWHFWLRQ ,VRODWLRQ .3 ) .3 )

/HDN UDWH PEDU , V [ [

2LO W\SH &DSDFLW\ o) *6 *6

,QWDNH FRQQHFWLRQ
([KDXVW FRQQHFWLRQ

69 %

7HFKQLFDO GDWD +] +]
1RPLQDO SXPSLQJ VSHHG P K

3XPSLQJ VIHHRUGLQJ WR 31(8523P

8OWLPDWH SDUWLDODSUED URBNYZ LW KRXW

8OWLPDWH WRWDO SUHVVXWHEZUWK VPDOO JDV EDOODVW
BOWLPDWH W R W D/QV S QMENXURD > & DWW g .

:DWHU YDSRXU WROHUDQFH
NZLWK VPDOO JDV EDOODVWEDU
NZLWRVD QEDWEDOODVW PEDU

:DWHU YDSRXU WROHUDEOH ORDG
NZLWK VPDOO JDV EDOODVWJ K
NZLWRVD QEIDWEDOODVW NJ K

1RLVH MFFROWGLQJI WR ', 1 G% $
ORWRU SRZHU 5DWHG URWDWIPR@QDO VSHHG

ODLQV YROWDJH 9
BURWHFWLRQ ,VRODWLRQ .3 ) .3 )
/HDN UDWH PEDU , V | [
2LO W\SH &DSDFLW\ o} *6 *6

,QWDNH FRQQHFWLRQ
([KDXVW FRQQHFWLRQ
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'"HVFULSWLRQ

69 %

THFKQLFDO GDWD +] +1]
I1RPLQDO SXPSLQJ VSHHG P K

3XPSLQJ VIHHRUGLQJ WR 31(&523P

S8OWLPDWH SDUWLDODSUHD UREBWYY L WK R'XW "
8OWLPDWH WRWDO SUHVVXWPHEIZUWK VPDOO JDV EDOODVW
8OWLPDWH WRW D/AQV S (QIBIXURHD K & DWW ! !

:DWHU YDSRXU WROHUDQFH
NZLWK VPDOO JDV EDOODVWEDU
NZLWRVD QEDWEDOODVW PEDU

:DWHU YDSRXU WROHUDEOH ORDG
NZLWK VPDOO JDV EDOODVWJ K
NZLWRVD QEDWEDOODVW NJ K

1RLVH GOHFR®GLQJ WR "1 G% $
ORWRU SRZHU 5DWHG URWDWIPR@QDO VSHHG

ODLQV YROWDJH 9
BURWHFWLRQ ,VRODWLRQ .3 ) .3 )
/HDN UDWH PEDU , V [ [
2LO W\SH &DSDFLW\ o) *6 *6

,QWDNH FRQQHFWLRQ
(IKDXVW FRQQHFWLRQ
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$FFHVVRULHV

L WHBSHFLILFDWLRQ 6L]H
8QLRQ FRXSOLQJ * 0)
1LSSOH * 00
%DOO YDOVYH * ))

7TKUHDGHG IODQJH DGDSWHUW

&HQWHULQJ ULQJ
&ODPSLQJ ULQJ
$GDSWHU IRU WXELQJ *
5XEEHU YDFXXP WXELQJ
$GDSWHU IRU WXELQJ *

$GDSWHU D
39& WXELQJ ‘1
7(( UHGXFHU EXVK *
5LJKW DQJOH EHQG f *
'XVW ILOWHU SDSHU )  *

'XVW ILOWHU FKDUFRDO ¥
"XVW ILOWHU PHWDO ) *
"XVW ILOWHU SRO\HVWHU*)
'XVW ILOWHU SDSHU ) *
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7KUHDGHG I10DQJH DGDSWHUO

&DW 1U

5HIXODWLRQ YDOYH ZLWK LVRODWLRQ YDOYH

5HJXODWLRQ YDOVYH *
&RQGHQVDWH WUDS 6/ *
&RQGHQVDWH WUDS 6/ *

2HUOLNEROG 9DFXXP
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'"HVFULSWLRQ
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$FFHVVRULHV
69 % 69 % 69 %
6SHFLILFDWLR®QDW 1U &DW 1U &DW 1U
2LO OHYHO VZLWFK
THPSHUDWXUH VZLWEFK

([KDXVW ILOWHU RYHU
SUHVVXUH VZLWEFK

([KDXVW ILOWHU RYHU
SUHVVXUH PDQRPHWHU

2L0O GUDLQ WDS
5RRWV DGDSWHU

6SDUH SDUWYV
69 % 69 % 69 %

6SHFLILFDWLRQG6LI]H &DW 1U&DW 1U&DW 1U
6HW RI VHDOV ).0
5HSDLU VHW
9DFXXP JHQHUDWRU ZLWKRXW *%
I9DFXXP JHQHUDWRU ZLWK *%
6HUYLFH NLW

,QOHW ILOWHU HOHPHQW
NSDSHU

NPHWDO

NFKDUFRDO

NSRO\HVWHU

IXEULFDQWYV
7KH 6RJH8SRPFSV VKRXOG EH UXQ ZLWK PLQHUDO RLOV
ORZ YLVFRVLW\ DFFRUGLQJ WRH,HBOWNHRRUHOYEROG ¢

RLO *6+H LQ WKH 86 IXOILOOV WKHVH VSHFLILFDW
*6 RLO &RQGLWLRQLQJ SHIHUHQFH
+H

@)

@)

0]

(0]

<RX PD\ XVH RWKHU VSHFLDO OXEULFDQWY DGDSWHG
B3OHDVH FRQVXOW XV

W LV UHTXLUHG WR XVH D OXEULFDQW DGDSWHG WR
FRQVXOW XV

8VH WKH RLO W\SH LQGLFDWHG RQ WKH SXPS DQG LQ
LQVWUXFWLRQV ,Q FDVH RWKHU RLOV DUH XVHG 2H
OLDEOH DQG GHFOLQHV ZDUUDQW\ FODLPV

2HUOLNEROG 9DFXXP



7UDQVSRUW DQG

7TUDQVSRUW DQG 6WRULQJ

7TUDQVSRUW DQG SDFNDJLQJ
6RIHYDMFXXP SXPSV SDVV D ULJRURXV RSHUDWLQJ WHVW LQ RXU IDFWR
DUH SDFNDJHG WR DYRLG WUDQVSRUW GDPDJHYV

30HDVH FKHFN SDFNDJLQJ RQ GHOLYHU\ IRU WUDQVSRUW GDPDJHYV

3DFNLQJ PDWHULDOV VKRXOG EH GLVSRVHG RII DFFRUGLQJ WR HQYLURQ
UH F\FOHG 7KHVH RSHUDWLQJ LQVWUXFWLRQV DUH SDUW RI WKH FRQVL.

7KH FRQQHFWLRQ SRUWY DUH EODQNHG RIl E\ SODVWLF SURWHFWLYH FD
DGKHVLYHV 7DNH WKHVH FDSV RU VHOI DGKHVLYHYV DZD\ EHIRUH WXUQLC
SXPS

JRU 69 % DQG 69 % WKH QHFHVVDU\ *6 RLO LV VXSSOLHG LQ D FDQ E
WKH SXPS )RU WKH 69 % WKH *6 RLO LV ILOOHG LQ

ORXQWLQJ RULHQWDWLRQ
6HH UHTXLUHG VSDFH RQ GUDZLQJV LQ SDUDJUDSK

3XPSV ZKLFK KDYH EHHQ ILOOHG ZLWK RLO PXVW RQO\ EH PRYHG LQ WKH
SRVLWLRQ KRUL]JRQWDOO\ 2WKHUZLVH RLO PD\ HVFDSH 7KH DQJOH RI
EH RYHU f PD[ $YRLG DQ\ RWKHU RULHQWDWLRQV ZKLOH PRYLQJ WKH ¢

2Q0\ XVH WKH OLIWLQJ OXJV ZKLFK DUH SURYLGHG RQ WKH SXPS WR OLI
WKH VSHFLILHG OLIWLQJ GHYLFHYV

ODNH VXUH WKDW WKHVH KDYH EHHQ LQVWDOOHG VDIHW\ 8VH VXLWDEOF
HTXLSPHQW ODNH VXUH WKDW DOO VDIHW\ UHJXODWLRQV DUH REVHUY H(

6 WRL Q J

%HIRUH VWRFNLQJ WKH SXPS IRU D ORQJ WLPH SXW LW EDFN LQ LWV RUL
EODQN RIl LQOHW DQG H[KDXVW SRUWV ZLWK WKH VKLSSLQJ VHDOV GUI
VWRUH WKH SXPS LQ D GU\ SODFH DW URRP WHPSHUDWXUH

8QWLO WKH SXPS LV SXW EDFN LQ WR VHUYLFH QDRWQRYWKH SXPS VKRXO(
LQ D GU\ SODFH SUHIHUDEO\ DW URRP WHPSHUDWXUH f& f) %HII
WDNLQJ WKH SXPS RXW RI VHUYLFH LW VKRXOG EH SURSHUO\ GLVFRQQH
YDFEXXP VI\IVWHP SXUJHG ZLWK GU\ QLWURJHQ DQG WKH RLO VKRXOG EH |
WRR 7KH JDV EDOODVW PXVW EH FORVHG DQG LI WKH SXPS LV WR EH VK
ORQJHU SHULRG RI WLPH LV VKRXOG EH VHDOHG LQ D SODVWLF EDJ WRJ|
GHVLFFDQW G6LOLFDJHO

,] WKH SXPS KDV EHHQ VKHOYHG IRU RYHU RQH \HDU VWDQGDUG PDLQW
EH GRQH DQG WKH RLO PXVW EH H[FKDQJHG WRR EHIRUH WKH SXPS LV S’
VHUYLFH RQFH PRUH

‘H UHFRPPHQG WKDW \RX FRQWDFW WKH VHUYLFH IURP 2HUOLNRQ /H\ERC

*$ B B <« 2HUOMMNNEROG 9DFXXP



QVWDOODWLROQ

‘DUQLQJ

&DXWLRQ

:DUQLQJ

*$

<

,QVWDOODWLRQ
)W LV HVVHQWLDO WR REVHUYH WKH IROORZLQJ LQVV
VWDUW XS 6WDUW XS PD\ RQO\ EH FRQGXFWHG E\ WL

7TKH VWDQGDUG SXPS LV QRW VXLWDEOH IRU LQVWDO
$7(; 30HDVH FRQWDFW XV LI \RX DUH SODQQLQJ VXF
LQVWDOOLQJ WKH SXPS \RX PXVW UHOLDEO\ GLVFRQ(
VXSSO\ DQG SUHYHQW WKH SXPS IRUP UXQQLQJ XS L

2EVHUYH DOO VDIHW\ UHJXODWLRQV

6HWWLQJ XS
7TKH SXPS PXVW EH VHW XS RU PRXQWHG KRUL]JRQWD(
PRXQWLQJ LV QRW UHTXLUHG

7KH IROORZLQJ DPELHQW RSHUDWLQJ HQYLURQPHQW
N$PELHQW WHPSHUDWXUH f& WR f& f) WR
N$SPELHQW SUHVVXUH $WPRVSKHULF SUHVVXUH

,Q RUGHU WR DYRLG RYHU KHDWLQJ RI WKH SXPS DQ
WKH SXPS LV QHFHVVDU\

&RQQHFWLRQ WR V\VWHP
7KH VWDQGDUG SXPS LV QRW VXLWDEOH IRU LQVWDO
$7(; 30HDVH FRQWDFW XV ZKHQ \RX DUH SODQQLQJ

,QOHW FRQQHFWLRQ
6HH VDIHW\ LBWDMUXFWLRQV

N7KH LQOHW IODQJH FDQ EH FRQQHFWHG ZLWK D YDF
DQG RU7TKUBIBLSHY VKRXOG FDXVH QR VWUHVVHV RQ \
QHFHVVDU\ FRPSHQVDWRUV PXVW EH LQVWDOOHG

NSHVWULFWLRQ RI WKH SLSHVY PXVW EH DYRLGHG LQ
SXPSLQJ VSHHG RI WKH SXPS 7KH QRPLQDO GLDPHW
OHDVW WKH VDPH DV WKH GLDPHWHU RI SXPS-V LQOF

N:KHQ UHPRYLQJ FRQGHQVDEOH YDSRXUV D JDV EDO
EH LQVWDOOHG

N,QOHW B HPKWXN QRW H[FHUHGE B WIFPRWSHKH

&RQQHFWLRQ WR H[KDXVW VLGH

N1R LVRODWLRQ RU UHVWULFWLQJ GHYLFHV VKRXOG
RI WKH SXPS ,I DQ H[KDXVW OLQH LV LQVWDOOHG L
GLDPHWHU DV WKH H[KDXVW IODQJH ,W VKRXOG EH I
FRQGHQVDWH FDQ HQWHU WKH SXPS VLSKRQ VORSH

7KH PD[LPXP H[KDXVW SUHVVXUH PXVW QHLWKHU H[F
EDU UHODWLYH QRU IDOO XQGHU DWPRVSKHUH SUH

2HUOLNEROG 9DFXXP



QVWDOOTL

(OHFWULFDO FRQQHFWLRQV
(QVXUH WKDW LQFRPLQJ SRZHU WR WKH SXPS LV RIl EHIRUH ZLULQJ WKH
DOWHULQJ WKH ZLULQJ

(OHFWULFDO FRQQHFWLRQ ZRUN PXVW RQO\ EH :PDQUIQHG RXW E\ D TXDOI
LQ DFFRUGDQFH ZLWK WKH DSSOLFDEOH VDIHW\ URAOHY VHH ,(&

S &%$7 15 . WR |; | &$7 15 ;. WR | ; [&%$7 15 . WR | (&$7 15 ;. WR |
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SVapB/SWSEB

zw-aav m} | 360840V samj

12 92778 (.7 92778
SVIO0 B

ILJ

9ROWDJH DQG IUHTXHQF\ PHQWLRQHG RQ WKH PRWRU QDPHSODWH PXVW
WKH VXSSO\ YROWDJH

7R FKHFN WKH GLUHFWLRQ RI URWDWLRQ RI SXPSV IOLFN WKH 21 2)) VZL
WKH GLUHFWLRQ RI URWDWLRQ LV QRW LGHQWLFDO ZLWK WKH RQH LQGL
VWLFENLQJ RQ WKH PRWRU KRRG WKHQ LQYHUVH DQ\ WZR RI WKH HOHFW
WKH WHUPLQDO ER[ /RRNLQJ DW WKH PRWRU IDQ FRYHU WKH GLUHFWLR
WR EH FRXQWHUFORFNZLVH
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QVWDOODWLROQ

&DXWLRQ

&DXWLRQ

*$

<

ORWRUL]DWLRQ
(XURSHDQ YHUVLRQV

$ +] PRWRU LV PRXQWHG 69 VWDQOEDWBRERQ WKH
9ROWDJHYV
9 “ DW  +]

9 “ DW  +]
-DSDQ YHUVLRQV
$ -,6 +] PRWRU LV PRXQWH®2Q ¥WHORB@EH G RQ WK
69 %
9ROWDJH

9“ DW +] DQG  +]

86 YHUVLRQV

$ 1(0$ +]PRWRU LV PRXQWHG L&D VWD BOD@E RQ WK
69 %
9ROWDJHYV

9 “ DW  +]

9 9 “ DW  +]

7D1ZDQ %UDVLO YHUVLRQV

$ 1(0$ +]PRWRU LV PRXQWHG LQIVWPDQEDUB RQ WK
9ROWDJH

9“ DW+] DQG “ 9DW +]
69 % 9 DW +] DQG  +]

2LO ILOOLQJ
JRU 69 % DQG 69 % WKH QHFHVVDU\ RLO LV VXSSO
SXPS

JRU WKH 69 % WKH RLO LV ILOOHG LQ

7R ILOO LQ WKH RLO XQVHFUHBIWKH BQG OO OXIRU
69 %DQG ILOO LQ XQWLO WKH RLO OHYHO UHDFKHYV
VLIKW JODVV

6WDUW XS
7KH SXPSV DUH VXSSOLHG ZLWK WKH QHFHVVDU\ RLO
FRQGLWLRQ $0zZD\V YHULI\ SURSHU RLO OHYHO EHIR

7KH SXPS LV GHVLJQHG IRU IDLO VDIH VWDUW XS DW
DV SHU 31(8523

,] ORFDO UHJXODWLRQV SURYLGH D :<( '"(/17$ VWDUW L (
VA\VWHP VR WKDW LW FDQ VWDUW ORDGIUHH L H DW
SRUW I WKH YDFXXP VA\VWHP LV QRW WR EH YHQWHC
QHFHVVDU\ HJ D VWDUWLQJ YDOYH FDQ EH PRXQWFE

3OHDVH FRQWDFW XV LQ WKLV FDVH

7KH VLIJQDOV RI WKH RLO OHYHO VZLWFK DQG H[KDX\
EH GHOD\HG WLPHU RQ WKH SXPS VZLWFK RQ IRU D

2HUOLNEROG 9DFXXP



2SHUDWL

2SHUDWLRQ

2SHUDWLRQ
7R DYRLG RYHUORDGLQJ WKH PRWRU GR QRW VWDUW WKH SXPS PRUH Wi
ZLWKLQ RQH KRXU ,I PRUH WKDQ VWDUWYVY SHU KRXU DUH QHFHVVDU\ NI
UXQQLQJ DQG PRXQW D YDOYH ZKLFK RSHQV DQG FORVHV LQWR WKH LQW

7DNH QRWH RI ZDUQLQJ ODEHOV RQ WKH SXPS :DUQLQJ

3XPSLQJ RI QRQ FRQGHQVDEOH JDVHV
.l WKH SXPS VIVWHP FRQWDLQV PDLQO\ QRQ FRQGHQVDEOH JDVHV WKH
VKRXOG EH RSHUDWHG ZLWKRXW JDV EDOODVW

.1l WKH FRPSRVLWLRQ RI WKH JDVHV WR EH SXPSHG LV QRW NQRZQ DQG L
FRQGHQVDWLRQ LQ WKH SXPS FDQQRW EH UXOHG RXW UXQ WKH SXPS ZL
YDOYH RSHQ LQ DFFRUGDQFH ZLWK VHFWLRQ EHORZ

3XPSLQJ RI FRQGHQVDEOH JDVHV DQG YDSRUV

:LWK WKH JDV EDOODVW YDOYH RSHQ DQG DW RSHUDWLQJ WHPSHUDWXU|
SXPSV FDQ SXPS SXUH ZDWHU YDSRU XS WR WKH YDOXHV LQGLFDWHG LQ
7HFKQLFDO 'DWD

7KH JDV EDOODVW YDOYH LV RSHQHG E\ D VFUHZGULYHU 7KH UXQQLQJ Q
SXPS LV VOLIKWO\ ORXGHU LI WKH JDV EDOODVW YDOYH LV RSHQ %HIRU
YDSRUV HQVXUH WKDW WKH SXPS KDV ZDUPHG XS IRU DSSUR] PLQ ZL\
LQWDNH OLQH DQG ZLWK RSHQ JDV EDOODVW YDOYH

'RQ-W RSHQ WKH SXPS WR FRQGHQVDEOH YDSRUBDXWWR@ LW KDV ZDUPHC
WHPSHUDWXUH SXPSLQJ SURFHVV JDV ZLWK D FROG SXPS UHVXOWV LQ )\
FRQGHQVLQJ LQ WKH RLO

JRU SURFHVVHV ZLWK D KLJK SURSRUWLRQ RI FRQGHQVDEOH YDSRUV WHK
VKRXOG EH RSHQHG RQO\ VORZO\ DIWHU UHDFKLQJ WKH RSHUDWLQJ WHP

2QH VLIJQ RI FRQGHQVDWLRQ RI YDSRUV LQ WKH SXPS LV D ULVH RI WKH
GXULQJ RSHUDWLRQ RI WKH SXPS

KHQ YDSRUV DUH SXPSHG WKH SXPS PXVW QRVEMPHWRIOVFKHG RII LPPHC
DIWHU FRPSOHWLRQ RI WKH SURFHVV EHFDXVH WKH FRQGHQVDWH GLVVR
SXPS RLO PD\ FDXVH FKDQJHV RU FRUURVLRQ 7R SUHYHQW WKLV WKH S
FROWLQXH WR RSHUDWH ZLWK RSHQ JDV EDOODVW YDOYH DQG FORVHG L
WKH RLO LV IUHH RI FRQGHQVDWH :‘H UHFRPPHQG RSHUDWLQJ WKH SXPS
PRGH IRU DW OHDVW PLQ DIWHU FRPSOHWLRQ RI WKH SURFHVYV

,Q F\FOH RSHUDWLRQ WKH SXPS VKRXOG QRW EIRRWHLWFKHG RIIl EHWZHH
EXW VKRXOG FROQWLQXH WR UXQ ZLWK JDV EDOODVW YDOYH RSHQ DQG L«
LI SRVVLEOH YLD D YDOYH 3RZHU FRQVXPSWLRQ LV PLQLPDO ZKHQ WKF
RSHUDWLQJ DW XOWLPDWH SUHVVXUH

2QFH DOO YDSRUV KDYH EHHQ SXPSHG RIlI I[URP D SURFHVVY H J GXULQJ
WKH JDV EDOODVW YDOYH FDQ EH FORVHG LQ RUGHU WR LPSURYH WKH X
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2SHUDWLROQ

&DXWLRQ

*$

<

6ZLWFKLQJ RII 6KXWGRZQ
7KH LQWDNH SRUW BXMXHFFRIJWDDOV DQ DQWL VXFNE
ZKLFK FORVHV WKH LQWDNH SRUW ZKHQ WKH SXPS L\
WKH YDFFXP LQ WKH FRQQHFWHG DSSDUDWXV DQG Sl
VXFNHG EDFN LQWR WKH DSSDUDWXV 7KH YDOYH:-V I
JDV EDOODVW RSHUDWLRQ

IHYHUWKHOHVV WKH DQWL VXFN EDFN YDOYH LV QR
UHFRPPHQGHG WR LQVWDOO D SLORW YDOYH

, I WKH SXPS KDV WR EH VKXWGRZQ GUDLQ WKH RLO
I[UHVK RLO DQG ILOO LQ WKH UHTXLUHG DPRXQW RI F
FRQQHFWLRQ SRUWYV 6SHFLDO SUHVHUYDWLRQ RU IC
XVHG

KHQ WKH SXPS KDV EHHQ VZLWFKHG RII GXH WR RYH
PRWRU RU LWV WHPSHUDWXUH GHWHFWRU WKH SXP S
DPELHQW WHPSHUDWXUH DQG PXVW RQO\ EH VZLWFEK
KDYLQJ HOLPLQDWHG WKH FDXVH

,Q RUGHU WR SUHYHQW WKH SXPS IURP UXQQLQJ XS
SRZHU IDLOXUH WKH SXPS PXVW EH LQWHJUDWHG LC
ZD\ WKDW WKH SXPS FDQ RQO\ EH VWDUWHG E\ D PDC(
DSSOLHVY HTXDOO\ WR HPHUJHQF\ FXW RIl VZLWFKHV

,Q FDVH Rl VZLWFKLQJ SURFHVVHV LQ FRQQHFWLRQ 2
XS XQGHU RSHUDWLRQ FRQGLWRQV WKH SXPS PXVW
RQ DJDLQ

2HUOLNEROG 9DFXXP



ODLQWHQDC

ODLQWHQDQFH

6DIHW\ ,QIRUPDWLRQ
2EVHUYH DOO VDIHW\ UHJXODWLRQV :DUQLQJ

$00 ZRUN PXVW EH GRQH E\ VLXWDEO\ WUDLQHGDBHNVWIMRPQHO ODLQWHQEL
FDUULHG RXW LQFRUUHFWO\ ZLOO DIIHFW WKH OLIH DQG SHUIRUPDQFH R
PD\ FDXVH SUREOHPV ZKHQ ILOLQJ ZDUUDQW\ FODLPYV

IHYHU PRXQW XVHG VHDOV DOZD\V PRXQW QHZ VHDOV

ODLQWHQDQFH ,QWHUYDOV
7KH LQWHUYDOV VWDWHG LQ WKH PDLQWHQDQFH VFKHGXOH DUH DSSUR[
QRUPDO SXPS RSHUDWLRQ 8QIDYRXUDEOH DPELHQW FRQGLWLRQV DQG R
PHGLD PD\ VLIJQLILFDQWO\ UHGXFH WKH PDLQWHQDQFH LQWHUYDOV

ODLQWHQDQFH MRE JUHTXHQF\ 6HFWLRQ
&KHFN WKH RLO OHYHO 'DLO\ $

VW RLO FKDQJH $IWHU K RI RSHUDWLRQ
6XEVHTXHQW RLO FKDQJHVWHU WR K RI RBHUDWLRQ

RU PRQWKYV
5HSODFH WKH RLO ILOWHU $W HDFK RLO FKDQ%H

5HSODFH WKH H[KDXVW ILOWHWRLO PLVW DW H[K®XVW
RU DQQXDOO\

*DV EDOODVW ORQWKO\ '
&OHDQ WKH GLUW WUDS PRQWKYV (
&KHFN WKH DQWL VXFNEDFN YDOPRQWKYV )
)DQ FRYHU FOHDQLQJ PRQWKYV *
(OHFWULFDO FRQQHFWLRQV PRQWKYV

RQO\ E\ D VSHFLDOLVW

7R VLPSOLI\ WKH PDLOQWHQDQFH ZRUN ZH UHFRPPHQG FRPELQLQJ VHYHULIL

*$ B B <« 2HUOMMNNEROG 9DFXXP



ODLQWHQDQFH

2HUOLNRQ /H\EROG 9DFXXP 6HUYLFH

&RQWDPLQDWKRQHYHU \RX VHQG XV LQ HTXLSPHQW LQGLFDWH Zt¥

FROQWDPLQDWHG RU LV IUHH RI VXEVWDQFHV ZKLFK F
LW LV FRQWDPLQDWHG VSHFLI\ HIDFWO\ ZKLFK VXEV
XVH WKH IRUP ZH KDYH SUHSDUHG IRU WKLV SXUSRV]

JRUPXODLBHRS\ RI WKH IRUP KDV EHHQ UHSURGXFHG DW WKH

&DXWLRQ

‘DUQLQJ

*$

B <

,QVWUXFWLRQV ~'HFODUDWLRQ Rl &RQWDPLQDWLRQ
DQG &RPSRQHQWVH $QRWKHU VXLWDEOH IRUP LV DY
FRAR 2HUOLNRQ /H\EROG 9DFRKPPHYWHBHRYRQRDG
'REXPHQWYV

$WWDFK WKH IRUP WR WKH HTXLSPHQW RU HQFORVH

7KLV VWDWHPHQW GHWDLOLQJ WKH W\SH RI FRQWDPI
UHTXLUHPHQWY DQG IRU WKH SURWHFWLRQ RI RXU H

‘H PXVW UHWXUQ WR WKH VHQGHU DQ\ HTXLSPHQW Z|
FRQWDPLQDWLRQ VWDWHPHQW

7TKH SXPS PXVW EH SDFNDJHG LQ VXFK D ZD\ WKDW L
GXULQJ VKLSSLQJ DQG VR WKDW QR KDUPIXO VXEVW
SDFNDJH

KHQ GLVSRVLQJ RI XVHG RLO SOHDVH REVHUYH WKF
UHJXODWLRQV

ODLQWHQDQFH :RUN
&KHFNLQJ WKH RLO

$ 2LO OHYHO

7KH SXPS:V RLO OHYHO GXULQJ RSHUDWLRQ PXVW DC
DQG WRS HGJH RI WKH IRRULDO 60QH Y% @ QGDBLBV % IRU
69 %

:KHQ QHFHVVDU\ VZLWFK RIl WKH SXPS DQG DGG WKI
+LJK RLO FRQVXPSWLRQ RIWHQ LQGLFDWHY WKDW H]J
7KH RLO OHYHO VKRXOG EH FKHFNHG DW OHDVW RQF

% 2LO &KDQJH 5HSODFLQJ WKH 2LO )LOWHU LI LQVW
7TRRO UHTXLUHG
NRLO ILOWHU NH\ 5HI 1R

$0zD\V FKDQJH WKH RLO ZKHQ WKH SXPS LV VZLWFKF
WHPSHUDWXUH

,/ WKHUH LV D ULVN RI WKH RLO EHLQJ SRO\PHUL]HG
FKDQJH WKH RLO LPPHGLDWHO\ DIWHU RSHUDWLRQ R

3XPS ZKHQ RSHUDWLQJ LV KRW DQG VRPH VXUIDFHV |
KLJKHU WKDQ  f& )

7TKHUH LV D ULVN RI EXUQ E\ WRXFKLQJ 7DNH QRWH I
SXPS

2HUOLNEROG 9DFXXP



ODLQWHQDC

8QVFUHZ WKH RLO (RWD&E® SWXIQG 69 % DIRG 69 %
OHW WKH XVHG RLO GUDLQ LQWR D VXLWDEOH FRQWDLQHU

2EVHUYH WKH VDIHW\ UHJXODWLRQYV

:KHQ WKH IORZ RI RLO VORZV GRZQ VFUHZ WKH RLOGUDLQ SOXJ EDFN LC
VZLWFK RQ WKH SXPS PD[ V DQG VZLWFK LI RIl 5HPRYH WKH RLOGUDL!
DJDLQ DQG GUDLQ WKH UHPDLQLQJ RLO

8QVFUHZ WKH RRO BIOOWAKHWQG 69 % [MWBID QHZ
RLO ILOWHU PRLVWHQ LWV JDVNHW ZLWK RLO DQG VFUHZ LW LQ PDQXDO

S5HLQVHUW WKH RLO GUDLQ SOXJ

8QVFUHZ WKH RLIRULO®D SWDING 69 % DRG 6RO 0%
WKH SXPS ZLWK I[UHVK RLO XS WR WKH ERWWRP HGJH RI WKH RLOOHYHO
SXPS IRU D VKRUW WLPH DQG WKHQ FKDQJH WKH RLO DJDLQ

8VH VXLWDEOH RLO RQO\ VHH 6HFWLRQ &DXWLRQ

'"HSHQGLQJ RQ WKH SURFHVV LQYROYHG GDQJHUBRXYYLVXEVWDQFHY PD\ HV
WKH SXPS DQG RLO 7DNH WKH DSSURSULDWH SUH XWLRQV

2EVHUYH WKH VDIHW\ UHJXODWLRQV
IHYHU PRXQW XVHG VHDOV $0ZD\V PRXQW QHZ

KHQ GLVSRVLQJ RI XVHG RLO SOHDVH REVHUYHLRWH UHOHYDQW HQYLUR
UHIJXODWLRQV

& 5HSODFLQJ WKH H[KDXVW ILOWHUYV

KHQ WKH H[KDXVW ILOWHU HOHPHQWY DUH FORJJHG WKH LQWHJUDWHG
RSHQV DQG WKH ILOWHUYVY DUH E\SDVVHG 2LO PLVW DW WKH H[KDXVW D
FRQVXPSWLRQ DUH VLIJQV WKDW WKH H[KDXVW ILOWHUY DUH FORJJHG

7KH H[KDXVW ILOWHUV PXVW EH UHSODFHG PRUH RIWHQ LI VXEMHFWHG V
FUDFNLQJ SURGXFWYV DW KLJK RSHUDWLQJ WHPSHUDWXUHY DQG RU DJJU

2LO PLVW HVFDSLQJ IURP WKH H[KDXVW GXULQJ RSHUDWLRQ LQGLFDWHYV
LV SUREDEO\ FORJJHG ,QFUHDVHG HQHUJ\ LQWDNH E\ WKH PRWRU FRXO(
UHVXOW RI D VRLOHG H[KDXVW ILOWHU

2SHQ WKH H[KDXVW KRRG WDNH RXW WKH ILOWHU DQG UHSODFH LW
$OVR FKHFN WKH JDVNHW RI WKH H[KDXW IODQJH DQG FKDQJH LW LI QHF

KHQ GLVSRVLQJ RI XVHG RLO SOHDVH REVHUYHLRWH UHOHYDQW HQYLUR
UHIJXODWLRQV
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ODLQWHQDQFH

*$

<

' *DV EDOODVW YDOYH FOHDQLQJ

7R FOHDQ WKH JDV EDOODVW YDOYH GLVDVVHPEOH \
8QVFUHZ WKSUBDWHIUHDO®FUHZ UHPRYH WEKOGOIDOMN DQG
YDOYH E\ XVLQJ DQ DVFSUHZSVEDWZAHHG LQ WKH YDOYH |
WKWHUHZ

&OHDQ WKH PHPEUDQH 5WE&$HL WHDOBHDQG WKH
SHDVVHPEOH LQ WHKIKHE@NFHUVH

( ,QOHW IODQJH VLIWHU FOHDQLQJ
7R FOHDQ WKH LQOHW IODQJH VLIWHU GLVFRQQHFW
ZLWK EODVW DLU RU DQ DSSURSULDWH VROYHQW

) $QWL VXFN EDFN YDOYH FKHFENLQJ
7KH DQWL VXFN EDFN YDOYH VKRXOG EH FKHFNHG DW
IODQJH VLIWHU DQG LI GLUW\ EH FOHDQHG ZLWK DQ

$OVR FKHFN LI WKHUH LV QR GDPDJH RQ WKH VHDOL

* )DQ FRYHU FOHDQLQJ
6RLOLQJ Rl WKH IDQ FRYHU PD\ OHDG WR RYHUKHDWI

3XW RIIl WKH FRYHU DQG FOHDQ LW ZLWK EODVW DLU

%HIRUH VWDUWLQJ WKH SXPS DJDLQ EH VXUH WKDW
UHDVVHPEOHG

+ &KHFNLQJ WKH IORDW YDOYH
'KHQ UHSODFLQJ WKH H[KDXVW ILOWHU FKHFN WKH F
RSHUDWLRQ RI WKH IORDW YDOYH

$IWHU KDYLQJ GLVDVVHPEOHG WKH H[KDXVW IODQJH
RQ WKH IORDW YDOYH FOHDQ WKH QR]]JOH DQG FKHF
IUHH DURXQG LWV D[OH DQG WKDW WKH YDOYH LV WL

&OHDQ WKH IORDW FKDPEHU RI WKH RLO FDVLQJ
SHDVVHPEOH LQ WKH UHYHUVH VHTXHQFH

2HUOLNEROG 9DFXXP



TURXEOHVKRF

7TURXEOHVKRRWLQJ

)DXOW 3RVVLEOH FDXVH 5HPHG\ 5HIHUHQFH
VHFWLRQ
3XPS GRHV QRW 3XPS LV FRQQHFW H G &RIFRHFM FMKOA SXPS FRUUHFWO\
VWDUW ORWRU SURWHFWLRQ VZLWFK LQFRUUHFWO\ VHW 6HW PRWRU S
2SHUDWLQJ YROWDJH GRHV QRW PDWFK PRWRU 5SHSODFH WKH Pl
ORWRU LV PDOIXQFWLRQLQJ5HSODFH WKH PRWRU
2LO WHPSHUDWXUH LV EHORZ f& ) +HDW WKH SXPS DQG
GLIIHUHQW RLO
2LO LV WRR YLVFRXV 8VH DSSURSULDWH RLO JUDGH %
(IKDXVW ILOWHU H[KDXVW OLQH LV FORJJHG 5SHSODFH WKH IL
3XPS GRHV QRW (IWHUQDO OHDN 5HSDLU WKH SXPS
UHDFK XOWLPDWH JORDW YDOYH GRH\HRRW FORY N DOYH +
SUHVVXUH $QWL VXFNEDFN YDOYH LV PDOIXQFWLRQLQJ 5HSDLU WKI

,QDGHTXDWH OXEULFDWLRQ GXH WR
N XQVXLWDEOH RU FRQWDPLWOMNWHGE MMKH RLO GHJDV LW LI QHFHVVI

NFORJJHG RLO ILOWHU 5HSODFH WKH RLO ILOWHU %
NFORJJHG RLO OLQHYV &OHDQ WKH RLO FDVLQJ

9DFXXP OLQHY DUH GLUW\ &OHDQ YDFXXP OLQHV

3XPS LV WRR VPDOO &KHFN WKH SURFHVV GDWH UHSODFH WI

SXPS LI QHFHVVDU\
3XPSLQJ VSHHG LV 'LUW WUDS LQ WKH LQWDNH SRUW LV FORJJHG ( &OHDC

WRR ORZ 3UHFDXWLRQ LQVWDOO D GXVW ILOWHU
(IKDXVW ILOWHU LV FORJJHGQVWDOO QHZ ILOWHU HOHPHQ® YV
&RQQHFWLQJ OLQHV DUH WRR QDUURZ RU 8VH DGHTXDWHO\
WRR ORQJ FRQQHFWLQJ OLQHYV
$QWL VXFNEDFN YDOYH LV KDUG WR RSHQ &KHFN VSULQJ IUH

$IWHU VZLWFKLQJ RII 6\WWHP KDV D ORKKMFN WKH V\VWHP

SXPS XQGHU $QWL VXFNEDFN LV PDEHRQEW MRKQH. QDO YH )

YDFXXP SUHVVXUH
LQ VA\VWHP ULVHYV
WRR IDVW

3XPS JHWV WRR &RROLQJ DLU VXSSO6HW BEVW® XXFMRHGEJHFWO\

KRW &RROHU LV GLUW\ &OHDQ WKH FRROHU
$PELHQW WHPSHUDWXUH LV6WMRRSKIPIXK XS FRUUHFWO\
BURFHVV JDV LV WRR KRW &KDQJH WKH SURFHVV

2LO OHYHO LV WRR ORZ $GG RLO WR UHDFK WKH FRUUHFW RLO O
2LO LV XQVXLWDEOH &KDQJH WKH RLO %

2LO F\FOH LV REVWUXFWHG &0HDQ RU UHSDLU WKH RLO OLQHV
([KDXVW ILOWHU H[KDXVW OLQH LV REVWUXFWHG 5HSODFH WK

H[KDXVW OLQH
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TURXEOHVKRRWLQJ

YDXOW 3RVVLEOH FDXVH 5HPHG\ 5HIHUHQFH
VHFWLRQ
2LO LQ LQWDNH OLQH 2LO FRPHV IURP WKH YDFXXP V\VWHP &KHFN WKH YD
RU LQ YDFXXP $QWL VXFNEDFN YDO %@ HNQREVWUHSDUHGNVKH YDOYH)
YHVVHO 6HDOLQJ VXUIDFHV RI DQWL VXFNEDFN YDOYH &OHDQ RU UHSDLU WK
DUH GDPDJHG RU GLUW\
2LO OHYHO LV WRR KLJK 'UDLQ WKH H[FHVV RLO %
3XPS-V RLO ([KDXVW ILOWHUV DUH FORJJHG RU GDPDJHG 5H&ODFH WKH ILC
FRQVXPSWLRQ WRR 1R]]JOH RI IORDW Y®IOHFNLWKHORDIHGI FOHDQ WKH QR]]JOH
KLJK RLO PLVW DW 2LO OHYHO LV WRWRDKQIWKH H[FHVV RLO %
H[KDXVW
2LO LV WXUELG &RQGHQVDWLRQ 'HJDV WKH RLO RU FKDQJH WKH RLO DQG FOF
WKH SXPS

BUHFDXWLRQ RSHQ WKH JDV EDOODVW YDOY
LQVHUW D FRQGHQVDWH WUDS
&OHDQ WKH JDV EDOODVW LQWDNH ILOWHU

3XPS LV 2LO OHYHO LV YHU\ ORZ $GG RLO %
H[FHVVLYHO\ QRLV\ RLO LV QR ORQJHU YLVLEOH
2LO ILOWHU LV FORJJHG &KDQJH WKH RLO DQG ILOWHU %
/DUJH YDFXXP OHDN LQ V\VVWBHBDLU YDFXXP OHDN &RQWDFW
2HUOLNRQ
/H\EROG
9DFXXP

SHIHUHQFH VHFWLRQ 7KLV FROXXP UHIHUV WR WKH VHFWLRQ LQ WKH 2SHUDWLQJ ,QVWUXFWLRQV Wk
IHYHU PRXQW XVHG VHDOV $0zZD\V PRXQW QHZ VHDOV
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6SDUH SDL

6SDUH SDUWYV
7R JXDUDQWHH VDIH RSHUDWLRQ RI WKH 2HUOLNRQ /H\EROG 9DFXXP YDF
RQO\ RULJLQDO VSDUH SDUWV DQG DFFHVVRULHY VKRXOG EH XVHG :KHQC
VSDUH SDUwVY DQG DFFHVVRULHVY DOZD\V VWDWH SXPS W\SH DQG VHULD
FDQ ILQG SDUW QXPEHUV LQ WKH VSDUH SDUWV OLVW

&RQVXPPDEOHYVY DQG PDLQ VSDUHN SORBNVVDNIHWXVIROOORIHYDF

DYDLODEOH RQUOWRRIQ DAVE RO & HIWDF XA FHQWHUYV 7KH OLVW

RI WKHVH SDUWV LV JLYHQ KHUH DIWHU DQG LQ WKH VSDUH SDUWYV WDEC
FRQWHQWY RI HDFK NLWV LV GHWDLOHG

N2LO ILOWHU RQ VRPH PRGHOV
N([KDXVW GHPLVWHUV

N2LO *6 6SHFLDO RLOV SOHDVH UHIHU WR WKH VSHFLILF QRWLFH RI W
FRQWBHRMWMLNRQ /H\EROG 9DFXXP

N6HUYLFH NLW

N6HW RI VHDOV

NSHSDLU NLW

NODFXXP JHQHUDWRU ZLWKRXW *%
NODFXXP JHQHUDWRU ZLWK *%

‘H UHFRPPHQG WR XVH WKHVH NLWV ZKLFK KDYH EHHQ GHILQHG WR DOOI
RSWLPDO PDLQWHQDQFH RU UHSDLU ,QGLYLGXDO VSDUH SDUWV PD\ QHH
GHOLYHU\ WLPH
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3RV AWASHFLILFDWLRQ 'LPHQVLR@QMWHUBMBO 1R 1RWHYV
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6SDUH SDL

3RV 4WAGSHFLILFDWLRQ "LPHQVLRMMWHUBMBHD 1R 1RWHYV
PP
)$1 02725
)$1 &29(5 02725
/,)7,1% |8* 0
2 5/1* ; ).0 L
635,1*
,178.( 98/9( ).0 L
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cerlikon
eyboid vacuum

C€

We the Cerfion Leybcld Voouss France, declam horowith Batl 0w podects Ited baow. In the
embodimaent which we Pawe placed on e martet. comply wih the aopicabie EC gudeines.

EC Conformance Declaration

This 0ockaracos DECOMes Pwalkd if mOSICAIONS /e MAGe 10 T PIOAUT WINOWE PO CONSMILON Wil uhe
Martarng Ta ENC guidire assumes an ENC complant nstalanon of Tw comOorent witsn 1e plart o
nacsne

Product type SOCEVAC

Model dexgnation: SV, SvaS Sved. SWS. SVI108, Sva SvIoBl, Svaell, Svedsn
SVEL. SWOB, S48, SVIDDE. SYI0. SV200. SYN0, SV00 Swe.
BVTS0, VI, SVEN08, SYTS8
d her virarts. excepied Pe pumps dettvered whout ok a0d Pe
pumos Sebvered wih EEx . motors

The products comply 10 the following gudeines :

*  EC Dveootve on machines (0837EC)

*  EC LowVolnge Equgment Guidetions (TI2MEMG)« 06845 C)
*  EC Dwecthwe on Ecromugnetic Compattalty (S0 56 EEC)

Rulated harmonaed standards

o EN 2 1990
Comprmncrs mnd vaouum puree, safety requrerents
Part 2 Voowum pures

« N S0Q04- 1597
Salety of machrery - Dotret oqupment of machmes
Part 1 Ganernl regarements

Limits of une:

- The g avsl s a00essones are Nt Gesigned e pumpng sppressve. Naswalie sspeoshe geses o
VRDOPS of mRtCEs. DInrOgionC Qe O Oudng et
- The pung sod B scomsscres e notl dmigred lor morking » aggessve. lammable, o expicewe
ambance

For pumgeng Ovppen o oonoeniialionn gresior than stmosphenre conosirston (~200) or ottwe hghly
mn::t oot pung must be ubed This pump mest be modfied atd a0 Pt of fsuth s PFPE)
muad S
Cortact Oethon Leytokd Veosum France for mporiant ssfety (recastions relaive 10 Tess sgplcatons

Qv safely e foong a0 "ercion
Rafar 1 the murusl delvarnd wilh Pw purmps. it sy Cone, Whe sdegusie safety precetons

fa sz
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cerlikon
leybold vacuum

'"HFODUDWLRQ RI

7KH UHSDLU DQG RU VHUYLFLQJ RI
VXEPUWRWH®RPSOHWLRQ ZIZ®&E BEYXODNFW®RUHOPDQ UHIXVH WR DFFHSW DQ\

$ VHSDUDWH GHFODUDWLRQ KDV WR EH FRPSOHWHG IRU HDFK VLQJOH FR
7KLY GHFODUDWLRQ PD\ EH FRPSOHWHG DQG VLIJQHG RQO\ E\ DXWKRULVH

&XVWRPHU 'HBBEBBBBBRBBBBBBBBB5HDVRQ IRB WHIWNKUFQ@EOH SOHDVH PD
BBBBBBBBBBBBBBBBBBBBBBBBBBBBEY%5HSBAKD U JHDEOWHD Q W\
$GGUHVYV BBBBBBBBBBBBBBBBBBBBE% ([FKD @JHKD U JbDEOWD QW\
BBBEBBBEBBBBBBBBBBBBBBBBBBE%H[FKDQJH DOUHDG\ DUUDQJHG
SHUVRQ WR FRQWDFW BBBBBBBBESHWXU % RIGOWROIRU FUHGLW
3KRQH BBBBBBBBBBBBBBBBB )D &DOLEGDWUR®FWRU\ FDOLEUDWLRQ
(QG XVHU BBBBBBBBBBBBBBBBB%4XDOLW\ WHVW FHUWLILFDWH ',1

&RQWDPLQDWLRQ RI

UH

&RPSUHVVRUV 9L
FRPSUHVVRUV YDFXXP SXPSV DQG FRPSRQH

HTXLSF
PSRQHQ
G DQG °

UN

FHLYHG

$ 'HVFULSWLRQ RI WKH /H\EROG SURGXPWOXUH GHVFULSWLRQ BBBBBBHE
ODWHULDOBBBBBBBBWBRQGBBBBBEBBBBBBBBEBBBBBBBBBBBBB BBBBBBBBBE
&DWDORJJBEEBESBBBEBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB B BEBB.B/BIBBGBO6 |
6HULDO EXBEEBBBBBBBBBBBBBBBBBBBBBBBBBBBBBHBBBBBBEBBBBBBDBRBDBBRRE
7\SH RI RLO )RUHBBBRBBMBSXFEB/BBBBBBBBBBBBBBBB $SSOLFDWLRQ 3UR

BBBBBB
3BBBBBBE
BSBBB\E B E
BBRBBBBI
FHVV |

% &RQGLWLRQ RI WKH HTXLSPHQW

1R <H
%o
%o
%o

%0

<HV
%o
XL G %o

1R &RQWDPLQDWLRQ@R
R[LF %o
FRUURVLYH %o

+DV WKH HTXLSPHQW EHHQ XV

'UDLQHG 3URGXFW VHUYLFH @

$00 RSHQLQJVY VHDOHG DLUWNJIKIW %o IODPPDEOH %0

3XUJHG %0 %0 H[SORVLYH %0

, 1 \HV ZKLFK FOBBBB®GBBERBIEBBBBBBBBBBBBBB BBDEHABRDEBBIBBBB %0 %0

DQG ZKLFK PHWEKREBRBBBEBBBHERHEBBBBEBBBBBBPEREBFERER RBHMREE B B% %0
LI DQVZHUHG' ZL R WR RWKHU KDUPIXO %XEV WD

| |

%0
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6DOHYV DQG 6HUYLFH

*HUPDQ\ (XURSH $VLD
2HUOLNRQ %HOJLXP 1IHWKHUODQGV 35 &KLQD -DSDQ
é/H%ER%% %[\)NFUXDXVPVL * 2HUOLNRQ 2HUOLNRQ 2HUOLNRQ 2HUOLNRQ
0 QQ&RORJ D /H\EROG 9DFXXP 1HGHUDBEBC BIDFXXP 1HGHUMERG G M FXXP 7LD QWAE®ROG 9DFXXP
SKROL Q %HOJLVFK ELMNDQWR&RPSXWHUZHJ ,QWHUQDWLRQDO 7UD-®HER &RWGWG
1Dl Q JHXYHQVHVWHHQZHJI 1/ § '3 8WUHFKW %HLFKHQ (FRQRPLF +HDG 2IILFH
HQWHP 6DOHV DQG 6HUYLFH 'HYHORSPHQW $UHD ®REX $ . %0GJ WK )ORR
VDOHV YDFXXP#RHUOLB%%%F'QJ 3KRQH 6KDQJKDL 5RDG 6KLQ <RNRKDPD
3|<R H )DI[ 7LDQMLQ FKRPH
2HUOLNR Q
Q . VDOHV YDFXXP XW#RHAKLIQNRQ FRP .RKRNX NX <RNRKDPD VK|
/H\EROG 9DFXXP PE+ HV YDFXXP ]Y#RHUWOIUNRGH KDFXXP XW#KRBIOOVNRGBFRFUYLFH .DQDJDZD NHQ
6DOHV $UHD lRUWK(D6 YLFH 3KROQH 5DOHV
%UDQFK 21ILFH %HUOL3
GSDLQ )D[ 3KRQH
%XVFKNUXJDOOHH )D[
. 2EH%€{Z\6FL'BRVV VHUYLFH YDEXXP Y#R/HN@FL@@Q;EFFfop GSDLlﬁD%"!sV YDFXXP WM#RHUOLNRQ FRP
2HUOLNRQ
3KROH & +XHOYD
Sor 2 JUDQFH ( &RUQHOO] GH /ORELQLMRE /H\EROG 9DFXXP
%DUFHOROD /HYEROG 9DFXXP -DSDQ &R /WG
VDOHV YDFXXP EQ#RH@'@%QR;%'%R?EEXXP UDb SIEMO(HS! Q 7LDQMLQ &R /WG 2VDND 6DOHV 2IILFH
) Q3KR 0 %HLFKHQ (FRQRPLF .DZDJLVKL FKR
2HUOLNRQ $YHQXH GX 4XpEHF Q '"HYHORSPHQW $UHD ®X1$WD FKL
/H\EROG 9DFXXP *PE+=$ &RXUWDERHXI  )¥B[3 KR EBSRDG 2VDND IX
6DOHV $UHD 6RXWK 6RXWKZ&ARXYWDERHXI &MBAHV YDFXXP ED#RHgJLDg',\m 3KRQH
%UDQFK 2IILFH OXQLF6DOHV DQG 6HUYLFH 6HUYLFH &KLOD )D[
6HQGOLQJHU 6WUDVVHKRQH 3E')<RQH 6DOMV DQG 6HUYLFH
OXQLF )BI )DI 3KRQH 2HUOLNRQ
3KRQH VDOHV YDFXXP RU#RHéJZOHLé\IHRQ FRP YD TH\EROG SDEXXP
VDDOHV YDFXXP PQ#RHYUDYRRMHROR P HUOLN??Q )0l OSD9 AR WS
IR YDFXXP WM#RHUDDNREBRMFKQLFDO 6 &
VHUYLFH YDFXXP PQ /H\EROG 9DFXXP )UDQFHNEﬁd*G 9DFXXP 6FDQGLQ8YLD $% 7V XNXED OLQD%L DLLEKL
#RHUOLNRQ FRP 9DOHQFH )DFWRU\ o R 2HUOLNRQ .RJ\R 'DQFKL
5>§/HR§UJ/"SU\J/QQVDOHA’ % G; b /H\EROG 9DFXXP 7LDQMLRVXPL QR 6DWR
2ZHUOLNRQ ) > q Q@b fi i G GHUY'-FH  QWHUQDWLRQDO 7UDERL @®FKWG QDVKLNL JXQ
/H\EROG 9DFXXP *PE+ SKRQH 3KRQH 6KDQJKDL %UDQFK ,EDUDNL NHQ
6DOHV $UHD :HVW  %HRIHOX]| cg_ldg{ $GG 1R 6HUYLFH
%RQQHU 6WUDVVH LQIR YDFXXP YF#RHU RUBRRXP JW#RHUOLNRRHGRRY ) 6DQ 56 3KRQH
&RORJQH 9LVLWLQJ GHOLYHU\ DEGIFRAM DR )7= YD
3KRQH *UHDW %ULWDLQ 'DWDYIJHQ % 6KDQJIKDL
)DI 2HUOLNRQ 6( $VNLP &KLQD .RUHD
VDOHV YDFXXP NQ#RHUQENB@ BBPXXP 8. /7" 6DOHV DQG 6HUYLFH >,3U0LNR
8QLW 6ZLWIHUODQG 3KRQH /H\EROG 9DFXXP .RUHD /W

2HUOLNRQ 6LOYHUJODGH %XVLQHBWY SDWRlQ XONH X

)D P UL
/H\EROG 9DFXXP *PE+ /HDWKHUKHDG 5RDG /H\EROG 9DFXXP 6FKZHQ]RE¥DFXXP VK#RHU P
6HUYLFH &RPSHWHOQFHR SHHHVNUQIWRQ 6XUMNHW Y FK‘HQEDFKVWUDVV]H %k%BQZB% HxS &KHRQDQ

(PLO +RIIPDQQ 6WUDV¥HOHV &t S ULFK 2JHUOLNRO &KRRQéEﬁéQJ 1DPGR
&RORJQH 6XHUWKKRQH 6DOHYV /H\EROG 9DFXXP 7LDQ
SKRQH )D[ 3KRQH .QWHUQDWLRQDO 7UD%éﬁ /WG
)DI[ VDOHV YDFXXP OQ#RHBHPLNRQ FRP *XDQJ]KRX 2IILFH DQGpy
VHUYLFH YDFXXP NQ#BHUQLNRQ FRP VDOHV YDFXXP JK#RHGBHUNRBHF&REQWHU SHUYLEH
3KRQH 6HUYLFH VW ) 0DLQ %XLOGLQY
2HUOLNRQ KRQH
. )DI 3K ROH 6FLHQFH &LW\ 30D]D
/H\EROG 9DFXXP *PE+ VHUYLFH YDFXXP OQ#RJ{UDLNRQ FRP 1R 6FLHQFH 5HYHQ)XJ
ORELO &XVWRPHU 6HUYLFH *XDQJIJKRX 6FLHQFH &4 W
PLO +RIIPD 6WUDYV $'QupsRUH
'( &RORJSS 6XHUW§MDO\ ook *XDQJ]KR)EHUOLNRQ
HUOLNRQ &KLQD
SKRQH /H\EROG 9DFXXP ,wDo$®P H& & FD 6DOHV [H\EROG 9DFXXP
)D[ v oR 3KROH 6LQJDSRUH 3WH /WG
VHUYLFH YDFXXP NQ#RHWLO@%%J—"gH 865 YD 6FLHQFH 3DUN 5RDG
6DOHV SHUGLNR LQIR YDFXXP J]#RHUOSWRIP ERBPH 6FLHQFH 3DUT
2HUOLNRQ 3KRQH Q &DSULFRUQ %XLOGLC
/H\EROG 9DFXXP *PE+ /H\EROOGOggFé<§§GS6$ 2FUOLNRO 6LQJDSRUH
"UHVGHQ PHV DQG 6HUYLFH
_ , v V YDEXXP PL#RH P /H\EROG 9DFXXP 7LDER
=XU "HWWHUZDUWH ﬁ% g[l?sgjﬁ\p 5  QWHUQDWLRQDO 7UD R /we
UHVGHQ 3KRQH )D[ %HLMLQJ %UDQFK
gEgY'—HFH D[ DEXXP H[#RHUOL LS/V\FIJ# MLQJ /DQGP DN RRPFXP VI#RHUOLNF
KR VHUYLFH YDEXXP PLARBRGANNRQ FRP & WK''RQIVDQkXDQ SRDC,
LQIR YDFXXP GU#RHUGLNRQ FRS (D\é‘g:UQ &HQWUDO %E%ﬁL?SDSQH% 2HUOLNRQ
/H\EROG 9DFXXP ,WDO)g] 6 S $ &KLQD /H\EROG 9DFXXP 7DLZDQ /
JLHOG 6HUYLFH %DVH3DELILF ORXOWDL 1R 6HF
=, /H &DSDQQH +DZDLLDQ WLQPH ]RQQH@WQ &KXQJ +VLQ 5G &KX 7XQ.
, SFTXDVSDUWD 7% RoH +VLQ &KX 7DLZDQ 5 2 &
3KRQH )D[ 6DOHV DQG 6HUYLFH
)D[ VLEH ,QGLD 3KRQH
VHUYLFH YDFXXP PL#RghmngNRQ FRP 2HUOLNRQ )D[
)D[ /H\EROG 9DFXXP ,QGLWPHMY NPFXXP KF#RHUOL
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6DOHYV
2HUOLNRQ 2HUOLNRQ Y AR
/H\EROG 9DFXXP 86% ,QF /H\EROG 9DFXXP *PéleHV YDEXXP SX#RH ,:
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([SRUW 3% &RORJQH
3KRQH 3KRQH leybold vacuum
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