2SHUDWLQJ LQVWUXFWLRQ"

(OHFWULF K\GUDXOLF SRZHU SDFN
o G {

3/$5$'®P 3RZHU3D;

:( SRZHY GRFX( FROQWHR®LUHFW FRQWURO
“:( GRFX;( FRQWURO

9%; _,4 9%;,4 9%; '0

4 9%; =

5HDG WKH PDQXDO FDUHIXOO\ EHIRUH XVH



ODVFKLQHQIDEULN :DJQHU *PE+ &R .*
%LUUHQEDFKVK|KH
0XFK
*(50$1<
7HOHSKRQH
)DI[
(PDLO LQIR#SODUDG GH
,QWHUQHW ZZZ SODUDG GH
7UDQVODWLRQ Rl WKH RULJLQDO RSHUDWLQJ LQVWUXFWLRQV
S$ HQB*%

k ODVFKLQHQIDEULN :DJQHU *PE+ &R .*

(OHFWULF K\GUDXOLF'S(RZHU SDFN ;(



,QIRUPDWLRQ DERXW WK

,QIRUPDWLRQ DERXW WKLV PDQXDO

7KLY PDQXDO HQDEOHV VDIH DQG HIILFLHQW K
K\GUDXOLF SRZHU SDFNV 3/$5%' 3RZHU3D; UHI
ORZLQJ DV K\GUDXOLF SRZHU SDFN"’

7KH PDQXDO LV D FRPSRQHQW RI WKH K\GUD X
EH NHSW LQ LWV LPPHGLDWH YLFLQLW\ ZKHUH
WLPH

7KH XVHU PXVW KDYH UHDG DQG XQGHUVWRRC
FRPPHQFLQJ DQ\ WDVNV $ EDVLF SUHUHTXLVL
LV SHUIRUPHG VDIHO\ LV FRPSOLDQFH ZLWK D
JXLGHOLQHV LQ WKLV PDQXDO ,Q DGGLWLRQ

UHJXODWLRQV DQG JHQHUDO VDIHW\ SURYLVL
SDFNYV DUHD RI DSSOLFDWLRQ DSSO\

,OOXVWUDWLRQV LQ WKLY PDQXDO VHUYH WR
DQG PD\ GLIIHU IURP WKH DFWXDO GHVLJQ

3/$5%$'¢ 3BRZHU3D; 7KH 3/$5%3RZHU3D; HOHFWULF K\GUDXOLF SRZ
DEOH LQ GLIITHUHQW YHUVLRQV DQG FRQILJIXU]

2YHUYLHZ Rl WKKRBMWRQV p*HWWLQJ WR NQR
SRZHU SDFNY RQ SDJH

2WKHU DSSOLFDEOH GRFXKHMQW®ORZLQJ GRFXPHQWY PXVW EH REVHUY!
PDQXDO

, S5DWLQJ SODWH

, (8 GHFODUDWLRQ RI FRQIRUPLW\

, ([HVW UHSRUW IRU WHVWLQJ HOHFWULFDO H
w1 9 (
THVWLQJ RI HTXLSPHQW DV SHU '*89 5HJXOD
&HUWLILFDWHY WHVW UHSRUWYV RSWLRQ
THFKQLFDO GDWD VKHHW GLPHQVLRQ VKHH
a 7zZZ SODUDG GH

'RZQORDG RSHUDWLQJ LQIRXUKF@ IGRRZWORDG DQG VDYH WKH RSHUDWLQ
ODQJXDJHV IURP KHUH

Z2727Z SODUDG PDQXDOV FRP

&RS\VULJIKW 7KLY PDQXDO LV SURWHFWHG E\ FRS\ULJKW

7KH WUDQVIHU RI WKLV PDQXDO WR WKLUG SD
DQG IRUP + LQFOXGLQJ H[FHUSWV * DV ZHOO I
FRPPXQLFDWLRQ RI WKH PDQXDOJV FRQWHQW:"
WKH ZULWWHQ FRQVHQW RI ODVFKLQHQIDEULN
H[FHSW IRU LQWHUQDO SXUSRVHV ,QIULQJHP}
GDPDJHV ODVFKLQHQIDEULN :DJQHU *PE+ &R
ULJKW WR DVVHUW DGGLWLRQDO FODLPYV

ODVFKLQHQIDEULN :DJQHU *PE+ &R .* LV WKHF

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



,QIRUPDWLRQ DERXW WKLV PDQXDO

JXUWKHU GHYHORSPHQW RKMWKRADRX@XDODY FRPSLOHG ZLWK JUHDW FDUH

JROORZ XS RUGHU

ODQXIDFWXUHU

3/$5%$'# VHUYLFH

KDYH DQ\ TXHVWLRQV RU LGHQWLI\ DQ\ LQFRQVLYV
LQ ZULWLQJ <RXU VXJIJHVWLRQV IRU LPSURYHPHQ
XVHU IULHQGO\ PDQXDO

JXUWKHU FRSLHV RI WKLV PDQXDO FDQ EH RUGHU
WLRQDO IHH

&RQWDFW

ODVFKLQHQIDEULN :DJQHU *PE+ &R .*
%LUUHQEDFKVK|KH
0XFK
*(508$1<
7HOHSKRQH
7HOHID]
(PDLO LQIR#SODUDG GH
,QWHUQHW ZZZ SODUDG GH

,QIRUPDWLRQ DERRXMUIASS'DQG DXWKRULVHG 3/$5
SDUWQHUYV

Z2727Z SODUDG GH

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



/DEOH RI

7TDEOH RI FRQWF

FROQOWHQWYV
8QSDFNLQJ DQG WUDQVSRUWLQJ
*HWWLQJ WR NQRZ WKH K\GUDXOLF SRZHU

2YHUYLHZ Rl WKH K\GUDXOLF SRZHU SDI
%ULHI GHVFULSWLRQ

5DWLQJ SODWH

3RZHU3D; YHUVLRQV

'LVSOD\ HOHPHQWY DQG FRQWUROV
OHQX VWUXFWXUH

2SHUDWLQJ PRGHYV

5HPRWH FRQWURO

/('V Rl WKH UHPRWH FRQWURO
5HPRWH FRQWURO GLVSOD\
%XWWRQV RI WKH UHPRWH FRQWURDO
)XQFWLRQV

&RQQHFWLRQV

$FFHVVRULHYV

%HIRUH \RX EHJLQ = VDIHW\

6\PEROV LQ WKLV PDQXDO
6\PEROV RQ WKH K\GUDXOLF SRZHU SDF
,QWHQGHG XVH

OLVXVH

5HVLGXDO ULVNYV

(OHFWULFDO GDQJHUYV

'DQJHU GXH WR K\GUDXOLFV
OHFKDQLFDO GDQJHUV

1RLVH DQG HUJRQRPLFV
2SHUDWRU V REOLJDWLRQV

‘KR PD\ XVH WKH K\GUDXOLF SRZHU SDF
3HUVRQDO SURWHFWLYH HTXLSPHQW
(QYLURQPHQWDO SURWHFWLRQ

&KRRVLQJ WKH LQVWDOODWLRQ VLWH
6XSSO\LQJ ZLWK HQHUJ\

BUHSDULQJ IRU RSHUDWLRQ
SULRU WR VZLWFKLQJ RQ

6WDUWLQJ WKH K\GUDXOLF SRZHU SDFN
8VLQJ WKH K\GUDXOLF SRZHU SDFN DW

WXUHYV
BHWWLQJ WKH IXQFWLRQV
&RQQHFWLQJ WKH KRVH

BHWWLQJ WKH RSHUDWLQJ SUHVVXUH
JOXVKLQJ

/HDUQLQJ

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



7DEOH RI FRQWHQWYV

"RUNLQJ ZLWK K\GUDXOLF ZUHQFKHV
BHOHFWLQJ WKH p7LIJKWHQYT RU u/RRVHQTY IX
ODQXDO RSHUDWLRQ + WLJKWHQLQJ
0DQXDO RSHUDWLRQ *+ ORRVHQLQJ
$XWRPDWLF RSHUDWLRQ + OHDUQLQJ
$XWRPDWLF RSHUDWLRQ + WLJKWHQLQJ
$XWRPDWLF RSHUDWLRQ + ORRVHQLQJ

'RUNLQJ ZLWK K\GUDXOLF WHQVLRQHUV
8S WR EDU
8S WR EDU

OXOWLSOH EROWLQJ
+DUGZDUH UHTXLUHPHQWYV
6HOHFWLQJ WKH PXOWLSOH EROWLQJ IXQFW
OXOWLSOH EROWLQJ

'RFXPHQWLQJ RSHUDWLRQ
&UHDWLQJ DQG PDQDJLQJ IDVWHQLQJ RSHUDW|

&RQWURO XQLW %
,OOXVWUDWLRQ
6DI1HW\
&KDUJLQJ WKH FRQWURO XQLW %
&RQQHFWLQJ WKH FRQWURO XQLW %/
3XWWLQJ WKH FRQWURO XQLW %( LQWR R
3UHORDGLQJ ZLWK WKH FRQWURO XQLW %
%ROWLQJ ZLWK WKH FRQWURO XQLW %/
/RRVHQLQJ ZLWK WKH FRQWURO XQLW %(
([SORULQJ DGGLWLRQDO IXQFWLRQV
&DOOLQJ XS WKH PHQX
8VHU GDWD LQSXW
9LHZLQJ GRFXPHQWDWLRQ DQG GDWD
9LHZLQJ K\GUDXOLF SRZHU SDFN GDWD
9LHZLQJ GDWD DERXW WKH FRQWURO XQL
ORGLI\LQJ VHWWLQJV
6ZLWFKLQJ RIIl WKH FRQWURO XQLW %/(
'DWD H[FKDQJH EHWZHHQ 3& DQG FRQWUR
0DQDJLQJ EROWLQJ DSSOLFDWLRQV
8VLQJ WKH 3& VRIWZDUH 2%( H[H"
&UHDWLQJ XVHU ILHOGYV
&UHDWLQJ DQG HGLWLQJ EROWLQJ DSSOI
&UHDWLQJ EROWLQJ GHILQLWLRQ OLVWYV
0DQDJLQJ GRFXPHQWDWLRQ GDWD

3HUIRUPLQJ PDLQWHQDQFH
ODLQWHQDQFH VFKHGXOH

+DYLQJ WKH K\GUDXOLF SRZHU SDFN PDLQ\
XVHU

&KDQJLQJ WKH RLO

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



7TDEOH RI FRQWF

+DYLQJ VHUYLFH WDVNV SHUIRUPHG E\
WXUHU

TURXEOHVKRRWLQJ
(UURU PHVVDJHVY RQ WKH GLVSOD\
(UURU PHVVDJHV YLD WKH /(" RI WKH Ut
SHUIRUPLQJ WURXEOHVKRRWLQJ

'LVSRVDO
7HFKQLFDO GDWD
,QGH[

$SSHQGL]

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



8QSDFNLQJ DQG WUDQVSRUWLQJ

S8QSDFNLQJ DQG WUDQVSRUWLQJ
'"HOLYHU\

7KH K\GUDXOLF SRZHU SDFN LV GHOLYHUHG WRJH'
VFRSH RI GHOLYHU\ LQ SDFNDJLQJ DGDSWHG WR W
GHOLYHU\ ORFDWLRQ

JRU H[DPSOH WKLY FRXOG EH D ZRRGHQ FUDWH G
7KH K\GUDXOLF SRZHU SDFN LV ZUDSSHG LQ ILOP
K\GUDXOLF RLO FDQ HVFDSH

)LJ ([DPSOH VKLSSLQJ FUDWH

&KHFNLQJ WKH GHOLYHU\

O &KHFN WKH GHOLYHU\ IRU WUDQVSRUW GDP
HQVXUH LW LV FRPSOHWH LPPHGLDWHO\ XS

l LW LV LQFRPSOHWH RU LI WKHUH DUH GHIHI
HWHQW RI WKH GDPDJH RQ WKH WUDQVSRU
DQG ORGJH D FRPSODLQW LPPHGLDWHO\

6FRSH RI GHOLYHU\ 7KH VFRSH RI GHOLYHU\ LQFOXGHYV

, +t\GUDXOLF SRZHU SDFN ILOOHG ZLWK K\GUDXOL
, 2SHUDWLQJ LQVWUXFWLRQV

'RZQORDG GRFXPHQW IURP

27272 SODUDG PDQXDOV FRP

'RFXPHQW IROGHU

+ (8 GHFODUDWLRQ RI FRQIRUPLW\

2SWLRQV

$Q\ DFFHVVRU\ RUGHUHG
7THVW UHSRUWYV

+\GUDXOLF SRZHU SDFN ZLWK DX[LOLDU\
WDQN

7R SUHYHQW RLO VSLOODJH K\GUDXOLF SRZHU SC
DUH VHDOHG ZLWK EODFN WUDQVSRUW SOXJV IRU

3ULRU WR FRPPLVVLRQLQJ UHSODFH WKH EOD
ZLWK WKH RUDQJH VHUYLFH SOXJ

)LJ 30XJV IRU DX[LOLDU\ WDQN

7TUDQVSRUW SOXJ
6HUYLFH SOXJ

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



8QSDFNLQJ DQG WUDQ\

+DQGOLQJ SDFNDJLQJ PDWHHILRGLYLGXDO SDFNDJHV DUH SDFNHG DFFR
WUDQVSRUW FRQGLWLRQV 2QO\ HQYLURQPHQ
XVHG IRU WKH SDFNDJLQJ

7KH SDFNDJLQJ VKRXOG SURYLGH SURWHFWLR
GDPDJH FRUURVLRQ DQG RWKHU GDPDJH )RU
GHVWUR\ WKH SDFNDJLQJ DQG GR QRW UHPRY
XVH

'LVSRVH RI SDFNDJLQJ PDWHULDO LQ DFFRUGL
VWDWXWRU\ SURYLVLRQY DQG ORFDO UHJXOD!

(19,5210(17
'DQJHU WR WKH HQYLURQPHQW GXH WR
SRVDO

3DFNDJLQJ PDWHULDOV DUH YDOXDEOH
DQG LQ PDQ\ FDVHV FDQ EH IXUWKHU
DSSURSULDWHO\ UHFRQGLWLRQHG DQG
GLVSRVDO RI SDFNDJLQJ PDWHULDOV FI
WR WKH HQYLURQPHQW

+ 5HXVH SDOOHWYV

+ 'LVSRVH RI SDFNDJLQJ PDWHULDOV L
PHQWDOO\ VRXQG PDQQHU

2EVHUYH WKH ORFDOO\ DSSOLFDEOH
WLRQV ,I QHFHVVDU\ HQJDJH WKH VI
VSHFLDOLVW FRPSDQ\ ZLWK UHJDUG \

I+

7TUDQVSRUW E\ D IRUZDUGLQJ DJHQW

2EVHUYH WKH IROORZLQJ SRLQWV ZKHQ WKH K
WUDQVSRUWHG LQ D YHKLFOH E\ D IRUZDUGLQ

:$51,1*
'DQJHU RI FUXVKLQJ IURP XQVHFXUFH

(QVXUH WKDW WKH ORDG LV SURSHUO\ VHF
6HFXUH WKH K\GUDXOLF SRZHU SDFN LQ VX
VOLGH RXW RI SRVLWLRQ GXULQJ WUDQVSH

(19,5210(17
'DQJHU WR WKH HQYLURQPHQW GXH
K\GUDXOLF RLO OHDNDJH

(QVXUH WKDW WKH K\GUDXOLF SRZHU SDFN
WHFWHG IURP VKRFNV DQG LPSDFWV IRU W
WUDQVSRUW

IHYHU SXW WKH K\GUDXOLF SRZHU SDFN R
XSVLGH GRZQ

3XW WKH K\GUDXOLF SRZHU SDFN LQ D IRL!
VSLOODJH LQ WKH HYHQW RI DQ DFFLGHQW

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



8QSDFNLQJ DQG WUDQVSRUWLQJ

7TUDQVSRUW ZLWK DQ LQGXVWULDO WUXFN

(QVXUH WKDW WKH LQGXVWULDO WUXFN LV GH
WKH WUDQVSRUW LWHP )RU GHWKDISOWHR| WKH
pH5SDWLQJ SODWHY RQ SDJH

'ULYH WKH IRUNV RI WKH LQGXVWULDO WUXFN
EDUV RI WKH SDOOHW

'ULYH LQ WKH IRUNV XQWLO WKH\ SURWUXGH R

:$51,1*
‘DQJHU RI FUXVKLQJ GXH WR WKH SDFNC
WLSSLQJ RYHU

) WKH FHQWUH RI JUDYLW\ LV HFFHQWULF HQ

yLJ 7JUDQVSRUW ZLWK DQ PRV WI-& RYHU

WUXFN /LIW WKH SDOOHW ZLWK WKH WUDQVSRUW LWH
SRUW

7TUDQVSRUW E\ FUDQH
SURWHFWLYH HTXQSXKN@QWLDO VDIHW\ KHOPHW

.| XQSDFNHG WKH K\GUDXOLF SRZHU SDFN FDQ EF
FUDQH

7KH DWWDFKPHQW SRLQWY DUH PDUNHG ZLWK
7KH FDEOHV FDQ EH UROOHG XS RQ WKH KROGHUYV

(QVXUH WKDW WKH FUDQH DQG KRLVWYV DUH Gl
RI WKH K\GUDXOLF SRZHU SDFN )RU GHWDLOV
4 &KDSWHU M5DWLQJ SODWHY RQ SDJH

$WWDFK WKH URSHV VOLQJV RU PXOWL SRLQW
SURSHU PDQQHU

:$51,1*
‘DQJHU RI FUXVKLQJ GXH WR WKH K\GUD
SRZHU SDFN IDOOLQJ

)LJ 7TUDQVSRUW (QVXUH WKDW WKH K\GUDXOLF SRZHU SDFN KD
2EVHUYH WKH HFFHQWULF FHQWUH RI JUDYLW\

&RPPHQFH WUDQVSRUW
'R QRW ORLWHU XQGHU VXVSHQGHG ORDGYV

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



7TUDQVSRUW E\ KDQG

8QSDFNLQJ DQG WUDQ\

5HPRYH DQ\ KRVHV WKDW DUH FRQQHFWHG

:$51,1*
'‘DQJHU RI WULSSLQJ

1IHDWO\ UROO XS WKH SRZHU FRUG DQG WK
DQG VHFXUH WKHP RQ WKH IUDPH Rl WKH K
JRU LQIRUPDWLRQ DERXW KROGHUV IRU UR
)LJ

6HDO WKH FRXSOLQJV DQG QLSSOHV ZLWK
SRUW

(QVXUH WKDW DOO RSHQLQJV H J FRYHU I
VHDOHG

:$51,1*
'‘DQJHU RI LQMXU\ GXH WR KLJK ZHL:

&DUU\ ZLWK WKH DLG RI D VHFRQG SHUVRQ
WKH WUDQVSRUW LWHP KRULJRQWDO DW D
GRZQ

7TUDQVSRUW DIWHU RSHUDWLRQ

'$51,1*
'DQJHU RI EXUQV GXH WR KRW VXUIDFH)

6WRUDJH

”

K\GUDXOLF RLO

,Q WKH HYHQW RI D KLIJK DPELHQW WHP
SURORQJHG RSHUDWLRQ WKH K\GUDXO
UHDFK VXUIDFH WHPSHUDWXUHV RI XS \
K\GUDXOLF RLO JHWV KRW ZKHQ SUHVYV:
ZLWK KRW VXUIDFHVY DQG KRW K\GUDXO
LQ VHYHUH EXUQV

/IHW WKH K\GUDXOLF SRZHU SDFN FRF
WUDQVSRUW

6HDO DOO RSHQLQJV
:HDU SHUVRQDO SURWHFWLYH HTXLS

I+

+ I+

(QVXUH GLVFRQQHFWLRQ IURP WKH SRZHU V
VWRUDJH

3XW LW LQ D KRULIJRQWDO SRVLWLRQ

&RPSO\ ZLWK DPELHQWKPBWGHUNLRQGWFKQLFL
RQ SDJH

6HDO DOO RSHQLQJV FRXSOLQJV QLSSOHV

5RO0O XS WKH SRZHU FRUG DQG WKH UHPRW|
WZLVW NLQN RU VXEMHFW WR DQ\ RWKHU P

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



*HWWLQJ WR NQRZ WKH K\GUDXOLF SRZHU SDFN

*HWWLQJ WR NQRZ WKH K\GUDXOLF SRZHU &
2YHUYLHZ RI WKH K\GUDXOLF SRZHU SDFN

'XDO K\GUDXOLF SRZHU SDFN

)LJ

"*( GREX
$WWDFKPHQW SRLQW IRU WUDQV SFRIM E\FRUBQ H
3UHVVXUH DPSOLILHU 5HPRWH FRQWURO
BUHVVXUH UHOLHI YDOYH 6XSSRUWLQJ IUDPH
3UHVVXUH GLVSOD\ SURFHVV FR QXLKF WLRHUN H G RRRW R U
+ROGHU IRU FDEOH FROOHFWLRQ 3UHVVXUH GLVSOD\ EDU SURFHV
ODLQ YDOYH WLRQ VLGH
$WWDFKPHQW SRLQW IRU WUDQV SFUHNV\EX FU XQHW SUHVVXUH PHDVXULQ
2LO ILOOLQJ QHFN +LJK SUHVVXUH VHQVRU
&RQWURO V\VWHP 2LO ILOWHU

$WWDFKPHQW SRLQW IRU WUDQVSRIHV\EX FWBPEBQHFWLRQ IRU K\GUDXOL

+ROGHU IRU FDEOH FROOHFWLRQ 3UHVVXUH VHQVRU

'RFXPHQWDWLRQ DQG VHUYLFH LQSWHHWMWRPHDOYH IRU SUHVVXUH UHOHDVI
3UHVVXUH UHOLHI YDOYH

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



yLJ

*HWWLQJ WR NQRZ WKH K\GUD X(

";( GRFX
+\GUDXOLF FRQQHFWLRQ SUHVVXRHFXRBGWDWLRQ DQG VHUYLFH LQ
/IRZ SUHVVXUH DGMXVWPHQW YDO $HHRUXW K HG UWSXD\Q EDU SUR
VWURNH 6HW DW WKH IDFWRU\ DS¥WIUR)Q VLEGBU 'R
QRW FKDQJH WKH VHWWLQJ BUHVVXUH UHOLHI YDOYH
SBUHVVXUH DGMXVWPHQW YDOYH ZEGMXYBNWXDOWPHRAWYH JHDU SXPS \
ORFN 6HW DW WKH IDFWRU\ DSSUR]
6LJKW JODVV IRU RLO OHYHO FKDQJH WKH VHWWLQJ
2LO GUDLQ SOXJ XQGHU WKH PRWHRUHW\ YDOYH IRU SUHVVXUH UHOI
2LO LPPHUVHG PRWRU BUHVVXUH FRQQHFWLRQ IRU K\GUL

+ROGHU IRU FDEOH FROOHFWLRQ 3UHVVXUH UHOLHI YDOYH
$WWDFKPHQW SRLQW IRU WUDQV SR GWDEXNOALWFDFRRQ QHFWLRQ UHWXUQ
$WWDFKPHQW SRLQW IRU WUDQV SRIHV\EX FRU D@BOLILHU

+ROGHU IRU FDEOH FROOHFWLRQ $WWDFKPHQW SRLQW IRU WUDQVS
3UHVVXUH GLVSOD\ SURFHVV FRQEZHMW¥KRQY YIDARYW SUHVVXUH FRQ
3UHVVXUH DGMXVWPHQW YDOYH Z+WK D)GOLEV IMPHEDAK K\GUDXOLF WH

ORFN +\GUDXOLF FRQQHFWLRQ SUHVVXI
2LO ILOOLQJ QHFEN /IRZ SUHVVXUH DGMXVWPHQW YDOY
&RQWURO V\VWHP VWURNH 6HW DW WKH IDFWRU\ DS

QRW FKDQJH WKH VHWWLQJ

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



*HWWLQJ WR NQRZ WKH K\GUDXOLF SRZHU SDFN

:( GRFX

)LJ

( GRFX

+\GUDXOLF FRQQHFWLRQ SUHVVXUMHLQLGHOYH
/IRZ SUHVVXUH DGMXVWPHQW YDO ¥HOIRUOW K € JUGIMPNJ Q
VWURNH 6HW DW WKH IDFWRU\ DSSWHVWPHRDW YROYH JHDU SXPS VZLW

QRW FKDQJH WKH VHWWLQJ 6HW DW WKH IDFWRU\ DSSUR] EDU
3UHVVXUH DGMXVWPHQW YDOYH ZEKKQDB MMXWHNVPHWWLQJ

ORFN 'REFXPHQWDWLRQ DQG VHUYLFH LQWHU
6LIJKW JODVV IRU RLO OHYHO 2LO LPPHUVHG PRWRU

2LO GUDLQ SOXJ XQGHU WKH PRWRO ILOWHU

3RZHU FRUG BUHVVXUH UHOLHI YDOYH

5HPRWH FRQWURO 3UHVVXUH VHQVRU

&RQWURO V\VWHP +\GUDXOLF FRQQHFWLRQ UHWXUQ VLC

6XSSRUWLQJ IUDPH
BUHVVXUH GLVSOD\

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



yLJ

*HWWLQJ WR NQRZ WKH K\GUD X(

‘( SRZHU
‘( SRZHU
6WDUWLQJ FDSDFLWRUYV $WWDFKPHQW SRLQW IRU WUDQVS
6LJKW JODVV IRU RLO OHYHO +ROGHU IRU FDEOH FROOHFWLRQ

2LO GUDLQ SOXJ XQGHU WKH PRWHRUZHU FRUG

$GMXVWPHQW YDOYH JHDU SXPS YHEPWRWKLRR QBRUR W

6HW DW WKH IDFWRU\ 'R QRW FKDQUIMHVNRH O/ HWRVHIW)MHG PRWRU
SUHVVXUH DGMXVWPHQW YDOYH Z2ZMWXKIDGWNKUWPHQW

ORFN SUHVVXUH UHOLHI YDOYH
+\GUDXOLF FRQQHFWLRQ SUHVVXTHPSHGBWXUH VHQVRU LQ WKH RL
+\GUDXOLF FRQQHFWLRQ UHWXUQRZLGHHVVXUH DGMXVWPHQW YDOY

BUHVVXUH GLVSOD\ VWURNH 6HW DW WKH IDFWRU\ DS
6XSSRUWLQJ IUDPH QRW FKDQJH WKH VHWWLQJ
+ROGHU IRU FDEOH FROOHFWLRQ ODLQ YDOYH

2LO ILOOLQJ QHFN *HDU SXPS VWDJH YHUVLRQ RQO

$WWDFKPHQW SRLQW IRU WUDQVSRUWDEKPHR@HSRLQW IRU WUDQVS
&RQWURO V\VWHP

%ULHI GHVFULSWLRQ

7KH K\GUDXOLF SRZHU SDFN LV D WUDQVSRUW
JHQHUDWRU ZKLFK FDQ EH XVHW® RRO R S HU R WG
WR SURGXFH EROWHG MRLQWYV

7KH K\GUDXOLF SRZHU SDFN FDQ RIIHU WKH IR

, 0DQXDO EROWHG FRQQHPW.\RBQW XZQ WK Z3U $15%F

)YXOO\ DXWRPDWLF EROWHG FROQGEWXRIQN 2
ZUHQFKHYV

”

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



*HWWLQJ WR NQRZ WKH K\GUDXOLF SRZHU SDFN

'"HVLJQDWLRQ

'HVLJQDWLRQ
2 (

i (

SRZHU

GRFX

FRQWURO
GLUHFW FRQWURO

BURGXFW OLQHV

)XQFWLRQV

200\ ZLWKXLYHFW FRQWURO
'LUHFW PHDVXUHPHQW Rl WKH VHW YDOXHV E\ V
VRUV

i (

3/$5%$% K\GUDXOLF ZUHQFKH WK DGUD X 5158 'WH Q
VLRQHUV FDQ EH XVHG

7KH K\GUDXOLF SRZHU SDFN PD\ RQO\ EH XVHG IR
SRVHYV

7KH K\GUDXOLF SRZHU SDFN LV HOHFWULFDOO\ SR

7KH K\GUDXOLF SRZHU SDFN PD\ EH RSHUDWHG RQ
QHWZRUN RU PRELOH SRZHU JHQHUDWRUV VXEMH
WKH FRQQHFWHG ORBPRKDBWMHG XNOHAKRQLFDO GD
RQ SDJH

'"HVLIJQDWLRQV IRY 3WZAHBBIB$SURGXFW IDPLO\ DU
SRVHG DV IROORZYV

(I[IDPSOH SRZHU =7

OHDQLQJ
3/$5%$% 3RZHU3D;
(OHFWULFDOO\ SRZHUHG K\GUDXOLF SRZHU SDFNV
JRU K\GUDXOLF WHQVLRQHUV DQG K\GUDXOL = ZUHQFKH

BURGXFW OLQH
4 NBURGXFW OLQHVY RQ SDJH

ORWRU VL]H

xxxx + VLQJOH VWDJH

+ GXDO VWDJH

xx xx £+ ZLWKRXW DX[LOLDU\ WDQN
=7 *+ ZLWK DX[LOLDU\ WDQN

7KH 3/$5%3RZHU3D; SURGXFW IDPLOLHV GLIIHU LQ
IROORZLQJ VSHFLDO IHDWXUHYV

‘( SRZHU ;( GRFX :( FRQWUR@ GLUHFW FRQWURO

ODQXDO DQG DXWRPDWLF RSHUDWLRQ
7TRUTXH EROWLQJ SUFFHVV

7TRUTXH DQJOH
PHWKRG

I+

+

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



*HWWLQJ WR NQRZ WKH K\GUD X(

YXQFWLRQV '( SRZHU ;( GRFX ;( FRQWUR@ GLUHFW FRQWU
3UHORDG PHWKRG +

'LUHFW PHDVXUHPHQ'WtRI WKH YHW

YDOXHV

'RFXPHQWDWLRQ +

'"HILQLWLRQ RI WKH IDYWHQLQJ RSHUD

WLRQ

&RQWURO XQLW %( +

)XQFWLRQ DYDLODEOH
+ )XQFWLRQ QRW DYDLODEOH

o 'XDO K\GUDXOLF SRZHU SDFNV HQDEOH WDVNV
3/$5$%* K\GUDXOLF WHQVLRQK\GW RXOI/BZIHQF
E\ VZLWFKLQJ EHWZHHQ WKH SURFHVV FRQQHTF

5SDWLQJ SODWH
7KH IROORZLQJ GDWD LV LQVFULEHG RQ WKH

, 1DPH RI WKH PDQXIDFWXUHU LQFOXGLQJ WK
., &( PDUN
ODFKLQH GHVLJQDWLRQ
., 7\SH GHVLJQDWLRQ
., B6HULDO QXPEHU
., <HDU RI FRQVWUXFWLRQ
THLIKW
OD[LPXP SUHVVXUH
., ODLQV YROWDJH IUHTXHQF\
., 1RPLQDO FXUUHQW
, 3URWHFWLRQ FODVV
"XW\ F\FOH
+\GUDXOLF RLO

)LJ 5DWLQJ SODWH

3RZHU3D,; YHUVLRQV

3/$5%$% K\GUDXOLF SRZHU SDFNV DUH DYDLODE
VLRQV

ORWRU VL]IHYV $YDLODEOH PRWRU YHUVLRQV

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



*HWWLQJ WR NQRZ WKH K\GUDXOLF SRZHU SDFN

ODLQV YROWDJH IUHTXHQ¥YDLODEOH PDLQV YROWDJHY DQG PDLQV IUHTXHC

$OWHUQDWLQJ FXUUHQW $& 9 $& 9 $& 9
+]

7TKUHH SKDVH DOWHUQDWLQJ FXUUHQW $& 9
9 $& 9 * +]

2ZWKHUV RQ UHTXHVW

© ©O© © ©
+

O ©O© ©
+

2WKI?|UV+I;Q UHTXHVW
3URFHVV FRQQHFWLRQV 24 pn3URFHVV FRQQHFWLRQVYT RQ SDJH
3RZHU SOXJ 4 h3RZHU SOXJT RQ SDJH
&DEOH OHQJWK * SRZHU FERUB

&DEOH OHQJWK * UHPRWH FRQWURO

$X[LOLDU\ WDQN

6XUJH WDQN VWDQGDUG
OLWUH DX[LOLDU\ WDQN RSWLRQ

3ULRU WR FRPPLVVLRQLQJ UHSODFHHEMWKKHVEKOHD FN !
RUDQJH VHUYLFH SOXJ

)LJ 6HUYLFH SADIQVSRUW

SOXJ

BUHVVXUH GLVSOD\ 4 uNBUHVVXUH GLVSOD\VY RQ SDJH

*HDU SXPS VWDJH K\GUDXOLF SRZHU SDFNV DUH HTXLSSHG .

WKH YDOYH EORFN 7KH JHDU SXPS LQFUHDVHV Wt
ORZ SUHVVXUH UDQJH

'LVSOD\ HOHPHQWY DQG FRQWUROV

7KH K\GUDXOLF SRZHU SDFN FDQ EH HTXLSSHG ZL'
SOD\ HOHPHQWY DQG FRQWUROV

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



*HWWLQJ WR NQRZ WKH K\GUD X(

5HPRWH FRQWURO ZLWK GLVSOD\
1('V
'LVSOD\
%XWWRQV

7TKH UHPRWH FRQWURO FDQ EH XVHG WR VHOH
IXQFWLRQV RI WKH K\GUDXOLF SRZHU SDFN 7|
WKH VHWWLQJY DQG VWDWXYV

42 &KDSWHU MSHPRWH FRQWUROY RQ SDJH

)LJ SHPRWH FRQWURO

&RQWURO XQLW RSWLRQ

'LVSOD\
OHPEUDQH NH\ERDUG

)DVWHQLQJ RSHUDWLRQV DOO LPSOHPHQWHG
WKHU URWDWLRQ DQJOHV FDQ EH VWRUHG XV
$IWHU EHLQJ WUDQVIHUUHG WR D FRPSXWHU
DEOH SURRI RI IDVWHQLQJ ZRUN

)XUWKHU G B KWDIWMU H&ERQWURO XQLW %( 1

)LJ &RQWURO XQLW %(

BUHVVXUH GLVSOD\V

7TKHUH FRXOG EH GLIITHUHQW SUHVVXUH GLVSO
RI DSSOLFDWLRQ

'LIJILWDO SUHVVXUH JDXJH

SUHVVXUH JDXJH EDU
, 3UHVVXUH JDXJH EDU
, 3UHVVXUH JDXJH EDU

7KH ZRUNLQJ SUHVVXUH LV DOVR GLVSOD\HG |
4 &KDSWHU MS5SHPRWH FRQWUROY RQ SDJH

)LJ ([DPSOH SUHVVXUH JDXJH

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



*HWWLQJ WR NQRZ WKH K\GUDXOLF SRZHU SDFN

UHVVXUH DGMXVWPHQW YDOYH ZLWK
DGMXVWPHQW ORFN

.QRE
$GMXVWPHQW ORFN
3UHVVXUH DGMXVWPHQW YDOYH

7KH K\GUDXOLF SUHVVXUH XVHG WR VXSSO\ WKH F
DGMXVWHG ZLWK WKH DLG RI WKH SUHVVXUH DGM.

$Q DGMXVWPHQW ORFN SUHYHQWYV WKH SUHVVXUH
WLRQDOO\ 3ULRU WR DQ\ SUHVVXUH DGMXVWPHQ\
QHHGV WR EH ORRVHQHG DQG VHFXUHG DJDLQ DIV
EHHQ PDGH

B SHGXFH SUHVVXUH + WXUQ WKH NQRE DQWL FOR
Bl QFUHDVH SUHVVXUH *+ WXUQ WKH NQRE FORFNZ

)LJ 3UHVVXUH DGMXVWPHQW YDOYH

3UHVVXUH YDOYH

7KH PDLQ YDOYH )LJ LV HTXLSSHG ZLWK D E>
XVHG WR UHOHDVH WKH SUHVVXUH LQ WKH UHVSH

0DLQ YDOYH

7KH PDLQ YDOYH )LJ VZLWFKHV EHWZHHQ IRL
VWURNH

SUHVVXUH UHOLHI YDOYH

, I WKH UHWXUQ VWURNH RI WKH WRRO KDV EHHQ
UHOLHI YDOYH VZLWFKHV WR UHOLHI PRGH UHO

3UHVVXUH UHOHDVH YDOYH
)LJ B3UHVVXUH YDOYHV
7KH SUHVVXUH UHOHDVH YDOYH )LJ LV LQVW

OHYHU RI WKH VDIHW\ YDOYH IRU UHOHDVLQJ WKH

=
HI

6DIHW\ YDOYH IRU SUHVVXUH UHOHDVH
"'( RQO\

/HYHU )LJ EHWZHHQ SUHVVXUH FRQQHFWLRQ
UHOHDVH

3 SRWDWH WKH OHYHU GRZQZDUGYV

%XLOG XS SUHVVXUH DW WKH K\GUDXOLF WHQYV
WLRQ

7 S5RWDWH WKH OHYHU XSZDUGV
5HOLHYH SUHVVXUH

yLJ JHYHU

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



*HWWLQJ WR NQRZ WKH K\GUD X(

BUHVVXUH DPSOLILHU VZLWFKLQJ YDOYH
( RQO\

7KH VZLWFKLQJ YDOYH FDQ EH XVHG WR VZLW
VXUH FRQQHFWLRQV IRU K\GUDXOLF ZUHQFKH\
FRQQHFWLRQ IRU K\GUDXOLF WHQVLRQHUV

ODUNLQJV
21 OD[LPXP EDU EDU DW WKH VLGH
QHFWLRQ

2)) OD[LPXP EDU DW WKH IURQW SUHVVXUH

yLJ 6ZLWFKLQJ YDOYH
OHQX VWUXFWXUH
6BWUXFWXUH 7KH PHQX RI WKH UHPRWH FRQWURO LV VWUXF

O 7KH DFWXDO SDUDPHWHU VHWWLQJ RSW
1 HQWULHY DYDLODEOH GHSHQG RQ WKH
SDFN

B8QODYDLODEOH RSWLRQV DUH QRW GLVS
IRU WKH VSHFLILF K\GUDXOLF SRZHU SC

] i
] ) [l ||
Temperature .
' il i \ i
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)LJ OHQX VWUXFWXUH RI WKH UHPRWH FRQWURO GLVSOD\

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



*HWWLQJ WR NQRZ WKH K\GUDXOLF SRZHU SDFN

2SHUDWLRQ

2SHUDWLRQ RI WKH PHOPXOGLWHKH&KDSWHU
HNBXWWRQV RI WKH UHPRWH FRQWUROYT RQ SDJH

2SHUDWLQJ PRGHYV

6WDJHV

0DQXDO

$XWRPDWLF

; VWDJH
; VWDJH

VWDJH K\GUDXOLF SRZHU SDFNV DUH HTXLSSHG .
RQ WKH YDOYH EORFN 7KH JHDU SXPS LQFUHDVH\
K\GUDXOLF SRZHU SDFN E\ PHDQV RI KLIJKHU YROX
SUHVVXUH UDQJHV

'XDO VWDJH K\GUDXOLF SRZHU SDFNV DUH PDUNHC

'XULQJ PDQXDO EROWLQJ SURFHVVHV WKH WRRO
DV WKH UHOHYDQW EXWWRQ RQ WKH K\GUDXOLF S
7KH PD[LPXP SUHVVXUH VHW RQ WKH K\GUDXOLF S
H[FHHGHG

7KH UHWXUQ VWURNH LV SHUIRUPHG DXWRPDWLFELC
EXWWRQ LV UHOHDVHG

$IWHU VWDUWLQJ WKH IDVWHQLQJ RSHUDWLRQ W
WLRQ LV SHUIRUPHG DXWRPDWLFDOO\ XQWLO WKH

SHPRWH FRQWURO
5HPRWH FRQWURO ZLWK GLVSOD\

)LJ 5HPRWH FRQWURO ZLWK GLVSOD\

&DEOH

5HG EXWWRQ
*UHHQ EXWWRQ
"KLWH EXWWRQ
%ODFN EXWWRQ
'"LVSOD\

/(" GLVSOD\

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



*HWWLQJ WR NQRZ WKH K\GUD X(

/('V Rl WKH UHPRWH FRQWURO
OHVVDJHV DUH GLVSOD\HG E\ WKH UHG DQG JU

FRQWURO
,Q VRPH FDVHV WKH PHVVDJHV GLIIHU LI WKH
XVHG

/(" GLVSOD\ )XQFWLRQ ZLWK FRQ\W)XRFWORW ZLWKRXW RQWL

2SHUDWLRQ ZLWK K\GUDXOLF WHQVLRQHUYV
*UHHQ /(' IODVKLQJ VORGODXOLF SRZHU SDFN LV LQ SUHVVXUH DGMXV\

*UHHQ /(' LOOXPLQDWHEGEHRQAWLRXS RZHU SDFN GQYVDIXDMWH®RZHU SDFN LV
RXVO\ VLRQLQJ PRGH VLRQLQJ PRGH

)XQFWLRQ +\GUDXOLDKGRWHRQDFNGUDXOLF SR
LV UHDG\ IRU WHQVLRDV QHDGK PPV WHIQ/QRQLQJ
EH QHFHVVDU\ WR VHVEWRHFRUHWADAXUMR VHW WK}
DFFRUGLQJ WR WKH IDDFAFRQUGQDRSHRUWKH IDVWH.
WLRQ WLRQ

)XQFWLRQ 7HQVLRCLUDRQPWREGVVRQO\ LI DXWRHF
ZDV FRPSOHWHG FRUUMHFSWPS PRGMWKM GHDFWLY|
GRFXPHQWHG SUHVV(OHQAMRILWKSQYRFHVY ZDV
WKH WROHUDQFH ILHOSOWSHIG IERIGUENFWION L H V
FRQWURO XQLW SUHVVXUH ZDV GHOLYHUHG
K\GUDXOLF SRZHU SDFN

*UHHQ /(' IODVKLQJ UDMSGG@OXOLF SRZHU SDFN LV LQ WHQVLRQLQ. PRG}

5DSLG IODVKLQJ DOZD\V LQGLFDWHY WKDW D SU}
RI WKH K\GUDXOLF SRZHU SDFN RU SUHVVXUH EX
SURFHVYV

5HG /(' IODVKLQJ SBUHVVXUH LV EHLQJ UHOHDVHG IURP WKH kK\GUD?>

5HG DQG JUHHQ /(' 10DKKWM L\QDQ HUURU
DOWHUQDWLRQ

5HG DQG JUHHQ /(' ERWHKQNVQAREPRJ LV DFWL Y OADUQHWVERPDWLF UHSXF
QDWHG FRQWLQXRXVOV)XOUM WRM VEPAKHG L[XMQNRDRQ@EHJ LV DFWLYH 7C

WLPH DGGHG O5HSXPSLQJ PLMKWHWIDNHUHDFKHG [LXW F|
SODFH DXWRPDWLFDODGGGRGVIKKSHH PXIPDRL QJ PLIKW
WLPH SODFH DXWRPDWLFDOO\ LQ

WLPH

5HG /(' LOOXPLQDWHG+ABQVXQXRSRAHU SDFANQDY LQ DXWRPDWLF UHSXF
JUHHQ /(' IODVKLQJ UHSXPSLQJ DXWRPDW IPRGHO\+\GUDXOLF SR.ZHU S|
UHSXPSLQJ DXWRPDWLFDO!

/(" GLVSOD\ )XQFWLRQ ZLWK FRQ\W)XRFWORWY ZLWKRXW =RQWL
2SHUDWLRQ ZLWK K\GUDXOLF ZUHQFKHYV

*UHHQ /(' IODVKLQJ VORROWLQJ VIVWHP LV LQ WLIJKWHQLQJ PRGH
"KHQ VWDUWLQJ WKH EROWLQJ V\VWHP
/HDUQLQJ KDV QRW \HW WDNHQ SODFH

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



*HWWLQJ WR NQRZ WKH K\GUDXOLF SRZHU SDFN

/(" GLVSOD\ YXQFWLRQ ZLWK FRQ\WXRFWOQR®W ZLWKRXW RQWURO
*UHHQ /(' LOOXPLQDWHRORQQYLYXVWHP LV LQRWMIKWHANVOQIHP LV LQ WLIKW
RXVO\ PRGH PRGH

JXQFWLRQ $IWHU WK @HDILRA QJ$SIWHU WKH OHDUC
SURFHVV LI WKLV SURFHRAHVY 2L1 WKLV SURFHVV LV

JXQEWLRQ $IWHU WKKEROMR@JI $IWHU WKH EROWL
SURFHVV LI WKLV SURFHRPAHVY 2LIDWIGLY SURFHVV LV
WKH GRFXPHQWHG SUHVVXUH ZDV

ZLWKLQ WKH WROHULQFH ILHOG VSHFLILHCGC

E\ WKH FRQWURO XQLW

*UHHQ /(' IODVKLQJ UDBRGWLQJ VI\VWHP LV LQ WLIJKWHQLQJ PRGH

5DSLG IODVKLQJ DOZD\V LQGLFDWHYV D EROWLQJ V\V)
HJ VWDUWXS RI WKH XQLW RU WKH EROWLQJ SURFI

5HG /(' IODVKLQJ VORZOROWLQJ VIVWHP LV LQ ORRVHQLQJ PRGH
/JHDUQLQJ KDV QRW \HW WDNHQ SODFH

5HG /(' IODVKLQJ TXLFMROWLQJ VIVWHP LV LQ ORRVHQLQJ PRGH

5DSLG IODVKLQJ DOzZD\V LQGLFDWHY WKH L EROWLQ.
QLQJ HJ VWDUWXS RI WKH XQLW RU WKH ORRVHQL

5HG /(' LOOXPLQDWHG %ROQWILQXRXYWMP LV LQ ORRVHQLQJ PRGH DIWHU WK
OHDUQLQJ LV 2.

5HG DQG JUHHQ /(' 10D\KKLWH LMQDQ HUURU
DOWHUQDWLRQ

5HG /(' LOOXPLQDWHG+RBQIVXQXRSRAHU SDFANQDY LQ DXWRPDWLF UHSXPS
JUHHQ /(' IODVKLQJ UHSXPSLQJ DXWRPDW IPRGHO\+\GUDXOLF SR.ZHU SDFN
UHSXPSLQJ DXWRPDWLFDOO\

5HPRWH FRQWURO GLVSOD\

6WDWXV PHVVDJHV DUH VKRZQ RQ WKH UHPRWH FI
WLQJV FDQ EH PDGH

7KH LQIRUPDWLRQ GLVSOD\HG GHSHQGV RQ WKH Y
SRZHU SDFN 2QO\ WKH PHQXV DYDLODEOH IRU WK
SRZHU SDFN DUH GLVSOD\HG

)LJ 5HPRWH FRQWURO GLVSOD\

1XPEHU 6\PERO 'HVFULSWLRQ
BWDWXV OLQH
OHQX

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



1XPEHU 6\PERO

*HWWLQJ WR NQRZ WKH K\GUD X(

'"HVFULSWLRQ
+\GUDXOLF WHQVLRQHU PRGH ZLWKRXW DXWRPLWLF L

+\GUDXOLF WHQVLRQHU PRGH ZLWK DXWRPDWLF UHSX

7HQVLRQLQJ SURFHVYV

3UHVVXUH DGMXVWPHQW PRGH DFWLYH
EDU + K\GUDXOLF WHQVLRQHU IXQFWLRQ
EDU + EROWV IXQFWLRQ + OHDUQLQJ UHTXLU 4G

7RUTXH IXQFWLRQ

/RRVHQLQJ IXQFWLRQ

7RUTXH URWDWLRQ DQJOH IXQFWLRQ

&RQQHFWHG WR 3& RU FRQWURO XQLW

OXOWL EROWLQJ IXQFWLRQ

OXOWL ORRVHQLQJ IXQFWLRQ

%ROWLQJ UHVXOW LV 2.

(UURU

%ROWLQJ UHVXOW LV 12.

$ERUWHG E\ WKH XVHU

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



*HWWLQJ WR NQRZ WKH K\GUDXOLF SRZHU SDFN

1XPEHU 6\PERO 'HVFULSWLRQ
'"HSHQGLQJ RQ WKH VWDWXV RI WKH K\GUDXOLF SRZHU SD

”

”

3ULPDU\ SUHVVXUH

LQ WKH H[DPS@H )EDUT

BHFRQGDU\ SUHVVXUH KLJK SUHVVXUH ZRUNLQJ SUHV)
SUHVVXUH HWF

LQ WKH H[DPS@H )IEDUT

OHQX GLVSOD\

(UURU PHVVDJH

&XUUHQW WHPSHUDWXUH >f&@
&XUUHQW SRZHU FRQVXPSWLRQ >$@
&XUUHQW RSHUDWLQJ YROWDJH >9@

%XWWRQV RI WKH UHPRWH FRQWURO

)XQFWLRQV
PHWKRG

7TKH IXQFWLRQ RI WKH LQGLYLGXDO EXWWRQV RI V
GHSHQGY RQ WKH RSHUDWLQJ VWDWXV RI WKH K\C

5HG EXWWRQ

6ZLWFK RIl 7KH K\GUDXOLF SRZHU SDFN VWRSV

, 3UHVV DQG KROG 7KH LQIRUPDWLRQ PHQX LV G
ZKLFK EXWWRQ UHVXOWY LQ ZKLFK DFWLRQ

, BHWWLQJV PHQX ([LW FXUUHQW PHQX OHYHO
*UHHQ EXWWRQ

,QIRUPDWLRQ PHQX -XPS WR WKH VHWWLQJV P}
., BHWWLQJV PHQX &RQILUP
. 7$; 'LVFKDUJH SUHVVXUH IURP K\GUDXOLF WHQ

"KLWH EXWWRQ

. WKH PRWRU LV UXQQLQJ /HDUQ
, BHWWLQJV PHQX 6FUROO XS
., 3HUIRUP IXQFWLRQV LQ DXWRPDWLF RSHUDWLR

%ODFN EXWWRQ

, B6ZLWFK RQ
7KH K\GUDXOLF SRZHU SDFN VWDUWYV 7KH PRWE

s, I WKH PRWRU LV UXQQLQJ ODQXDO IRUZDUG VYV
DV ORQJ DV WKH EXWWRQ LV SUHVVHG

,QIRUPDWLRQ PHQX 7RJJOH EROWYV * ORRVHOQ
6HWWLQJV PHQX 6FUROO GRZQ

9DULRXV SURFHGXUHV FDQ EH XVHG WR SURGXFH
VLRQV

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



*HWWLQJ WR NQRZ WKH K\GUD X(

7RUTXH
7RUTXH URWDWLRQ DQJOH
. 3UHWHQVLRQLQJ IRUFH

+\GUDXOLF WHQVLRQHU 7KH UHTXLVLWH SUHWHQVLRQLQJ IRUFH FDQ E
VLRQHU LQ XVH

7RUTXH PHDVXUHPHQW 2QO\ ZLWXLYHFW FERWOROVHIJUDWHG VHQVRUV
XUHPHQW RI WKH URWDWLRQ DQJOH DQG WKH

'RFXPHQWDWLRQ ,Q FRQMXQFWLRQ ZLWK WKH FRQWURO XQLW
FDQ EH GRFXPHQWHG DQG HYDOXDWHG RQ D 3

'HILQLWLRQ RI WKH IDVWHQ@ EFRRRSBEBWLRQ ZLWK WKH FRQWURO XQLW
WLRQ IDVWHQLQJ RSHUDWLRQV RU WHQVLRQLQJ RSF
XWLOLVHG

&RQQHFWLRQV
3RZHU SOXJ 3RVVLEOH SRZHU SOXJV

&(( FRPSOLDQW SRZHU SOXJV
9

* 9

* 9

2ZWKHUV RQ UHTXHVW

I+

)LJ (IDPSOH & (( SRZHU SOXJ

3URFHVV FRQQHFWLRQV

9DULRXV FRXSOLQJ QLSSOH YHUVLRQV DUH DY
KRVH OLQHV WR WKH K\GUDXOLF SRZHU SDFN

7KH K\GUDXOLF SRZHU SDFN LV HTXLSSHG ZLW
K\GUDXOLF TXLFN UHOHDVH FRXSOLQJV SURF
IXNDV 3LRQHHU RU 3DUNHU IRU
DSSOLFDWLRQV DV VWDQGDUG

yLJ (IDPSOH &(-1 6(

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



*HWWLQJ WR NQRZ WKH K\GUDXOLF SRZHU SDFN

BHUYLFH DQG GRFXPHQWDWLRQ LQWHU

IDFH
7KH VHUYLFH DQG GRFXPHQWDWLRQ LQWHUIDFH R
EH XVHG DV WKH FRPPXQLFDWLRQ LQWHUIDFH IRU
FRQQHFWLRQ IRU WKH FRQWURO XQLW

yLJ 6HUYLFH DQG GRFXPHQWDWLRQ

LOWHUIDFH

$FFHVVRULHV

7KH IROORZLQJ DFFHVVRULHY DUH DYDLODEOH IRL
WKH K\GUDXOLF SRZHU SDFN DQG PD\ EH LQFOXGFH

7TUDQVSRUW WUROOH\

7UDQVSRUW DQG DVVHPEO\ WUROOH\ IRU SRZHL
DFFHVVRULHV

3/$5%$% K\GUDXOLF RLO £+ UHILOO FDQLVWHU

RU OLWUH
, +*\GUDXOLF KRVH

'LITHUHQW OHQJWKYV

JRU GLITHUHQW SUHVVXUH UDQJHUV

%DOO YDOYH

JRU VKXWWLQJ RIl WKH SURFHVY SUHVVXUH
EDU EDU EDU

, TRUTXH &RQWURO 7RZHU

7TRUTXH &RQWURO 7RZHU IRU GRFXPHQWDEOH SI
FRGH VFDQQHU LQGXVWULDO 3& WUDQVSRUW \

. 'LVWULEXWRU
ZD\ GLVWULEXWRU
EDU EDU
VWDJH SUHVVXUH YDOYH
(QDEOHV UDSLG VZLWFKLQJ EHWZHHQ WZR SUH\
, &RQWURO XQLW %(
., &HUWLILFDWH H J IRU SUHVVXUH JDXJH

6SHFLDO DFFHVVRULHVY &RQWDFW 8/¢B$'YLFH

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



%HIRUH \RX EHJLQ £ \

HIRUH \RX EHJLQ £+ VDIHW\

7KLV VHFWLRQ SURYLGHVY DQ RYHUYLHZ RI DO
IRU SURWHFWLQJ SHUVRQQHO DQG IRU HQVXU

WLRQ

YXUWKHU WDVN VSHFLILF VDIHW\ LQVWL

VHFWLRQV RI WKH LQGLYLGXDO FKDSWHUV

6\PEROV LQ WKLV PDQXDO

6DIHW\ ZDUQLQJV 6DIHW\ ZDUQLQJV LQ WKLV PDQXDO DUH LQGLF
ZDUQLQJV DUH LQWURGXFHG E\ VLJQDO ZRUG\
WKH KD]DUG

> BB B P

'$1%(5
7KLY FRPELQDWLRQ RI VIPERO DQG VLJ(

FDWHVY DQ LPPHGLDWH GDQJHU WKDW Z
LQMXU\ RU GHDWK LI QRW DYRLGHG

:$51,1*

7KLY FRPELQDWLRQ RI VIPERO DQG VLJ(
FDWHV D SRWHQWLDO GDQJHU WKDW PL
LQMXU\ RU GHDWK LI QRW DYRLGHG

&$87,21

7KLV FRPELQDWLRQ RI VIPERO DQG VLJ(
FDWHV D SRWHQWLDO GDQJHU WKDW PL
VOLIJKW LQMXU\ LI QRW DYRLGHG

127,8&(

7KLV FRPELQDWLRQ RI VIPERO DQG VLJ(
FDWHV D SRWHQWLDO GDQJHU WKDW PLC
QRW DYRLGHG

(19,5210(17

7KLY FRPELQDWLRQ RI VIPERO DQG VLJ(
FDWHYV SRWHQWLDO SROOXWLRQ RI WKF

6DIHW\ ZDUQLQJV LQ VWHESDENWWZASUQLQJY PD\ DSSO\ WR VSHFLILF LQC

LQVWUXFWLRQV VDIHW\ ZDUQLQJV ZLOO EH HPEHGGHG LQ WKH
WDLQ UHDGDELOLW\ ZKHQ H[HFXWLQJ WKH UH\
ZRUGY OLVWHG DERYH DUH XVHG

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



%HIRUH \RX EHJLQ £ VDIHW\

([DPSOH
JRRVHQ WKH EROW

&$87,21
5LVN RI JHWWLQJ WUDSSHG E\ OLG

&ORVH OLG FDUHIXOO\
7TLIKWHQ WKH EROW

7LSV DQG UHFRPPHQGDWLRQV

2ZWKHU PDUNLQJV

O 7KLV VIPERO KLIJKOLJKWV XVHIXO WLSV DQC
GDWLRQV DV ZHOO DV LQIRUPDWLRQ WR KH
HTXLSPHQW HIILFLHQWO\ DQG ZLWKRXW GL\

7KH IROORZLQJ PDUNLQJY DUH XVHG LQ WKLV PDQ
LOVWUXFWLRQV RXWFRPHV OLVWV UHIHUHQFHV

ODUNLQJ (ISODQDWLRQ
- BWHS E\ VWHS LQVWUXFWL2QV
o) 2XWFRPHV RI VWHSV
| 5HIHUHQFHV WR VHFWLRQV Rl WKLYV
WR RWKHU DSSOLFDEOH GFFXPHQWYV
JLVWV ZLWKRXW D IL[HG RLGHU

SXWWRQRERRQWUROV HJ EXWWRQV VZLWFKH
HJ VLIQDO ODPSV

H'LVSOD\T'LVSOD\ HOHPHQWY H J RQ VFUHHQ
DVVLIJQPHQW RI IXQFWLRQ NH\V

HOHQXY 6KRUWHQHG GHVFULSWLRQ RI QDYLJ

HGXGiF:,\',_'\ﬁZ(c! OO0 XS PHQX FDOO XS VXEPHQX F
- WWLQJV

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



%HIRUH \RX EHJLQ £ \

6\PEROV RQ WKH K\GUDXOLF SRZHU SDFN
,OOXVWUDWLRQ

)LJ 6\PEROV RQ WKH K\GUDXOLF SRZHU SDFN

4 Y9ROWDJHYT RQ SDJH 4 yh6HSDUDWH FROOHFWLRQT RQ
4 un+RW VXUIDFHY RQ SDJH 4 pn7THVW EDGJHVY RQ SDJH
4 hY) ROORZ WKH PDQXDOYTY RQ SDJH @ p+LIJK SUHVVXUH FOHDQHUV SU
2 p+HDULQJ SURWHFWLRQY RQ SDIJRQ SDJH
a

H3URWHFWLRQ FODVV ,,1 RQ SDJH u$WWDFKPHQW SRLQWYT RQ SDJ
2 NOD[LPXP RLO OHYHOY RQ SDJH

:$51,1*
'‘DQJHU LQ WKH HYHQW RI LOOHJLEOH V

2YHU WLPH VLJQV DQG VWLFNHUV FDQ
EH UHQGHUHG XQUHFRJQLVDEOH E\ RWk
WKDW KD]DUGV FDQQRW EH UHFRJQLVH!
RSHUDWLQJ LQVWUXFWLRQV FDQQRW El
DWHV D GDQJHU RI LQMXU\

+ .HHS DOO VDIHW\ QRWLFHV ZDUQLQJ
DWLQJ LQVWUXFWLRQV LQ D FOHDUO\
WLPHYV

5HSODFH GDPDJHG VLIJQV DQG VWLFN
DWHO\

,OOHJLEOH VLJQDJH

I+

<RX ZLOO ILQG WKH IROORZLQJ VI\PEROV DQG |
K\GUDXOLF SRZHU SDFN

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



%HIRUH \RX EHJLQ £ VDIHW\

9ROWDJH

+RW VXUIDFH

JROORZ WKH PDQXDO

+HDULQJ SURWHFWLRQ

SURWHFWLRQ FODVYV ,,

6HSDUDWH FROOHFWLRQ

7THVW EDGJHYV

7KH HTXLSPHQW PDUNHG LQ WKLV ZD\ LV VXSSOLH
HQHUJ\

'R QRW RSHQ WKH K\GUDXOLF SRZHU SDFN

+RW VXUIDFHV VXFK DV WKH KRXVLQJ RI WKH GUL
DOzZD\V EH LGHQWLILHG DV VXFK 'R QRW WRXFK V
ZD\ ZLWKRXW SURWHFWLYH JORYHV

5HDG WKH RSHUDWLQJ LOQVWUXFWLRQV SULRU WR
SDFN

+HDULQJ SURWHFWLRQ LV XVHG WR SURWHFW DJD
FDXVH E\ QRLVH

7KLV VIPERO LQGLFDWHY SURWHFWLRQ FODVYV ,, |
FODVV ,, KDV UHLQIRUFHG LQVXODWLRQ EHWZHHQ
SDUWYV

'R QRW GLVSRVH RI ZDVWH HOHFWURQLF DQG HOH
PDUNHG ZLWK WKLV VIPERO LQ KRXVHKROG ZDVWE

7KH WHVW EDGJHVY VWDWH WKH GDWHV RI WKH UH
'DWH RI WKH QH[WHUS$LFH

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



%HIRUH \RX EHJLQ £ \

'DWH RI WKH ODVW '*89 9 WHVW

+LJK SUHVVXUH FOHDQHUY SURKLELWHG

$SWWDFKPHQW SRLQW

OD[LPXP RLO OHYHO

 QWHQGHG XVH

'R QRW XVH DQ\ KLJK SUHVVXUH FOHDQHUV ZK
VXUH RI WKH FOHDQLQJ MHW FDQ UHVXOW LQ

$WWDFK WKH KRLVW RQO\ DW WKH PDUNHG SR

7KH PDUNLQJ LQGLFDWHYV WKH PD[LPXP SHUPL
1HYHU ILOO RLO DERYH WKLV PDUNLQJ

7KH HOHFWULF K\GUDXOLF SRZHU SDFN LV D \
SUHVVXUH JHQHUDWRU DQG PD\ RQO\2EH XVHC(
WRROV LQ RUGHU WR SURGXFH EROWHG MRLQ
ILFDWERQ\DSWHU M7THFKQLFDO GDWDY RQ SC

7KH K\GUDXOLF SRZHU SDFN PD\ RQO\ E4 XVH

SXUSRVHYV DQG RQO\ LQ FRQ M XKQFWLRML 2 LWHKQ
VLRQHUYV

7KH K\GUDXOLF SRZHU SDFN LV HOHFWULFDOC

7KH K\GUDXOLF SRZHU SDFN PD\ EH RSHUDWH
QHWZRUN RU PRELOH SRZHU JHQHUDWR JV VX
WKH FRQQHFWHG ORPGA\K D SMIMHG X QHERHQ L F D
RQ SDJH

7KH K\GUDXOLF SRZHU SDFN PD\ RQO\ E4 XVH
DUH QRW SRWHQWLDOO\ H[SORVLYH

7KH K\GUDXOLF SRZHU SDFN PD\ RQO\ E4 XVH
PHQW

,QWHQGHG XVH LQFOXGHV FRPSOLDQFH ZLWK
PDQXDO

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



%HIRUH \RX EHJLQ £ VDIHW\

OLVXVH

$Q\ XVH EH\RQG WKH LQWHQGHG XVH DV ZHOO DV
FRQVLGHUHG PLVXVH

:$51,1*

'DQJHU LQ WKH HYHQW RI PLVXVH

OLVXVH RI WKH K\GUDXOLF SRZHU SDFN FDC
GDQJHURXV VLWXDWLRQV

+ 'R QRW RSHUDWH WKH K\GUDXOLF SRZHU
VLGH WKH GHILQHG VSHFLILFDWLRQV

'R QRW RSHUDWH WKH K\GUDXOLF SRZHU
FROQWLQXRXV RSHUDWLRQ

1HYHU GLVUHJDUG SURWHFWLRQ UDWLQ.
1HYHU RSHUDWH RXWVLGH WKH SHUPLVV
PHQWDO FRQGLWLRQV

1HYHU RSHUDWH ZLWK D PDLQV YROWDJ*
IUHTXHQF\ RWKHU WKDQ WKRVH VSHFLILF
UDWLQJ SODWH

'R QRW VZLWFK RQ LQ D GDPS HQYLURQP
1HYHU RSHUDWH LQ D SRWHQWLDOO\ H[S
SKHUH

I+

+ I+

I+

+ I+

SHVLGXDO ULVNYV

7KH IROORZLQJ VHFWLRQ RXWOLQHV WKH UHVLGX|
E\ WKH K\GUDXOLF SRZHU SDFN HYHQ ZKHQ LW LV

7R UHGXFH WKH ULVNV RI LQMXU\ DQG GDPDJH DQ
VLWXDWLRQV REVHUYH WKH VDIHW\ ZDUQLQJV OL
ZDUQLQJYVY LQ WKH RWKHU VHFWLRQV RI WKLV PDQ

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



(OHFWULFDO GDQJHUYV

(OHFWULFDO FXUUHQW

/N

%HIRUH \RX EHJLQ £ \

'$1*(5
'‘DQJHU RI GHDWK GXH WR HOHFWULF VK

7RXFKLQJ OLYH SDUWV SRVHV DQ LPPHC
GHDWK GXH WR HOHFWULF VKRFN 'DPD.
ODWLRQ RU LQGLYLGXDO FRPSRQHQWV

HQLQJ

+

+

I+

I+

I+

I+

+ -+ I+

I+

I+

I+

I+

'R QRW RSHQ WKH KRXVLQJ RI HOHFW
QHQWV

,Q WKH HYHQW RI GDPDJH GLVFRQQF
K\GUDXOLF SRZHU SDFN IURP WKH SR
LPPHGLDWHO\ DQG DUUDQJH IRU UHS

.HHS PRLVWXUH DZD\ I[URP OLYH SDU:
FDQ FDXVH VKRUW FLUFXLWYV

1HYHU RSHUDWH ZLWK D PDLQV YROV
IUHTXHQF\ RWKHU WKDQ WKRVH VSHF
UDWLQJ SODWH

(QVXUH WKDW WKH SRZHU VXSSO\ FR
ORFDO UHJXODWLRQYV

1HYHU PDNH PRGLILFDWLRQV WR WKHF
SRZHU SDFN

1HYHU PRGLI\ WKH SRZHU SOXJ RU Sf¥
2Q0\ RSHUDWH DW VXLWDEOH SRZHU
1HYHU RSHUDWH DIWHU WKH LQVSHF!
HODSVHG 6HH WKH WHVW VHDO IRU V
QH[W WHVW

1HYHU RSHUDWH LQ D SRWHQWLDOO\
SKHUH

.HHS DZD\ IURP PRLVWXUH OLTXLGYV
DQG FRDUVH FRQWDPLQDWLRQ

'R QRW VZLWFK RQ LQ D GDPS HQYLUI
WKH UDLQ

.l SRVVLEOH RSHUDWH ZLWK D UHVL
RSHUDWHG FLUFXLW EUHDNHU LQVWD
$YRLG PDNLQJ SK\VLFDO FRQWDFW Z
FRPSRQHQWYV

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



%HIRUH \RX EHJLQ £ VDIHW\

)DXOW\ SRZHU FDEOH

'$1*(5
A 'DQJHU RI GHDWK GXH WR IDXOW\ SRZHU FD

)DXOW\ SRZHU FDEOHV FDQ OHDG WR D GLU
GHDWK IURP HOHFWULF VKREN

SROOHG XS SRZHU FDEOHV FDQ UHVXOW LQ
ORDG DQG FRXOG FDWFK ILUH

+

+
+

I+ I+ I+

I+

+ I+

I+

I+

I+

I+

I1HYHU PRGLI\ WKH SRZHU SOXJ RU SRZHL
200\ RSHUDWH DW VXLWDEOH SRZHU VRF
BULRU WR HYHU\ XVH FKHFEN WKH SRZHU
YLVLEOH GDPDJH WR WKH LQVXODWLRQ
1HYHU UHSODFH WKH SRZHU FDEOH \RXU\
'R QRW FUXVK VKHDU RU RYHUORDG WKF
FDEOH SUHVVXUH VWUDLQ

'R QRW SXOO RQ WKH SRZHU FDEOH LQ R
FRQQHFW WKH SRZHU SOXJ IURP WKH SRz
BULRU WR VZLWFKLQJ LW RQ DOZD\V XQ.
SRZHU FDEOH IXOO\

'R QRW URXWH WKH SRZHU FDEOH RYHU \
HGJHV SLQFK SRLQWV WKURXJK ZDWHU
FKHPLFEDOV

'R QRW NLQN WKH SRZHU FDEOH DQG GR
'R QRW URXWH WKH SRZHU FDEOH FORVH
SDUWV RU KRW VXUIDFHV VXFK DV PRWR
HIKDXVW OLQHV RI PRELOH SRZHU JHQHU
:KHUHYHU SRVVLEOH GR QRW H[SRVH WHK
FDEOH WR FRQVWDQW VXQOLJKW RU RWK
UDGLDWLRQ

'R QRW ZUDS WKH SRZHU FDEOH DURXQG
K\GUDXOLF SRZHU SDFEN

(QVXUH WKDW H[WHQVLRQ FDEOHV URXW
RU WKURXJK KXPLG HQYLURQPHQWY DUH
IRU WKH DPELHQW FRQGLWLRQV

(QVXUH WKDW VXSSO\ OLQHV KDYH WKH |
SHUPLVVLEOH FURVV VHFWLRQ

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



%HIRUH \RX EHJLQ £ \

'DQJHU GXH WR K\GUDXOLFYV
BUHVVXULVHG K\GUDXOLF IOXLG

A\

:$51,1*

3UHVVXULVHG K\GUDXOLF FRPSRQHQWYV
LQ OLIH WKUHDWHQLQJ LQMXULHYV

,QDGYHUWHQW RSHQLQJ RU GHIHFWV FF
GLVFKDUJH Rl K\GUDXOLF IOXLG XQGHU

+\GUDXOLFDOO\ SRZHUHG GULYHV FRXO
SHFWHGO\

&RQWDFW ZLWK KRW K\GUDXOLF RLO FR
EXUQV

+

I+

I+

+ +

BULRU WR FRPPHQFLQJ DOO ZRUN FK
K\GUDXOLF SRZHU SDFEN FRQQHFWLR
WRROV IRU YLVLEOH GDPDJH DQG OHI

+DYH DOO LGHQWLILHG GHIHFWYV UHP
DWHO\

SULRU WR FRPPHQFLQJ ZRUN RQ WKH
VI\VWHP ILUVW VZLWFK LW RII WKHQ
DQG OHW LW FRRO GRzQ )XOO\ UHOL
WRUV RI SUHVVXUH &KHFN WR HQVXL
LVHG VWDWH

'R QRW FKDQJH SUHVVXUH VHWWLQJ\
H[FHHG WKH PD[LPXP YDOXHV

&RPSO\ ZLWK WKH PDLQWHQDQFH LQ\
$0ZD\V HQVXUH WKDW K\GUDXOLF KR
HUO\ FRQQHFWHG DQG ORFNHG 4XLF
SOLQJV PXVW EH HQJDJHG %ROWHG |
PXVW EH IXOO\ VHFEXUHG

([FHHGLQJ WKH PD[LPXP SUHVVXUH
:$51,1*

'‘DQJHU RI EXUVWLQJ GXH WR H[FHVVLYL
SUHVVXUH

, ] WKH K\GUDXOLF SUHVVXUH H[FHHGV V
SHUPLVVLEOH SUHVVXUH IRU FRQQHFWL
RU FRPSRQHQWYV RI WKH K\GUDXOLF SR.
FRXOG EXUVW S$LUERUQH SDUWV DQG K
FKDUJHG XQGHU KLJK SUHVVXUH FRXOG
LOQMXULHV

A\

+

I+

I+

(QVXUH WKDW DOO FRPSRQHQWYV DUF
WKH PD[LPXP DSSOLHG K\GUDXOLF SU
WKDW QRQH Rl WKH FRPSRQHQWYV DU

&KHFN IRU GHIHFWY GDPDJH DQG OH

+DYH DOO LGHQWLILHG GHIHFWYV UHP
DWHO\

&RPSO\ ZLWK WKH PDLQWHQDQFH LQ\

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



%HIRUH \RX EHJLQ £ VDIHW\

+\GUDXOLF RLO

2LO VSHFLILFDWLRQV

A\

:$51,1*

‘DPDJH WR KHDOWK DQG VHFRQGDU\ LOOQH
WR FRQWDFW ZLWK K\GUDXOLF RLO

&RQWDFW ZLWK K\GUDXOLF RLO FRXOG FDX
WLRQV VNLQ DQG H\H LUULWDWLRQ QDXVF
RQGDU\ LOOQHVVHYV

+ HDU SHUVRQDO SURWHFWLYH HTXLSPHQ
ZRUN ZLWK K\GUDXOLF RLO

‘R QRW HDW GULQN RU VPRNH LQ DUHDV
ZRUN LQYROYLQJ K\GUDXOLF RLO LV SHU|

8SRQ FRPSOHWLRQ RI WKH ZRUN FOHDQ
Rl FORWKLQJ DQG SHUVRQDO SURWHFWL"
FRQWDPLQDWHG ZLWK K\GUDXOLF RLO LQ
PDQQHU
1RWH WKH VDIHW\ GDWD VKHHW IRU WKH
LQ XVH

I+

I+

I+

127,8&(

BURSHUW\ GDPDJH GXH WR QRQ FRPSOLDQF
WKH RLO VSHFLILFDWLRQV

,QFRUUHFW K\GUDXOLF RLOV DQ LQFRUUHF
WKH XVH RI FRQWDPLQDWHG K\GUDXOLF RL!
LQ SURSHUW\ GDPDJH ,I K\GUDXOLF RLO RY
WR WKH RLO OHYHO EHLQJ WRR KLJK WKLYV
HQYLURQPHQWDO GDPDJH

+ &KHFN DQG FRUUHFW WKH RLO OHYHO DV
PLQLPXP UHTXLUHPHQW

+ ,Q WKH FRXUVH RI FRPPLVVLRQLQJ

+ $IWHU FRQQHFWLQJ GLVFRQQHFWLQJ \
K\GUDXOLF KRVHV

+ $IWHU IOXVKLQJ

+ $IWHU WUDQVSRUW PDLQWHQDQFH Ul

EOHVKRRWLQJ

7RS XS XVLQJ RQO\ QHZ DQG FOHDQ K\GU
a U2LO VSHFLILFDWLRQVY RQ SDJH

)LOO K\GUDXOLF RLO YLD D IXQQHO ZLWHK

$0zD\V SD\ DWWHQWLRQ WR WKH PDJ[LPX|
PDUNLQJ VHH VWLFNHU

&RPSO\ ZLWK WKH PDLQWHQDQFH LQWHU

+ I+ I+

I+

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



OHFKDQLFDO GDQJHUV
ORYLQJ FRPSRQHQWY DQG URWDWLRQDO
:$51,1*
'DQJHU RI LQMXU\ GXH WR PRYLQJ FRPS

ORYLQJ FRPSRQHQWY DQG WRROV FRXO
LOQMXULHYV 7KHUH LV D GDQJHU RI| EHLQ
URWDWLRQDO PRYHPHQWYV

PRYHPHQWYV

&UXVKLQJ

A\

A\

-+

+

I+

I+

+ I+

%HIRUH \RX EHJLQ £ \

'XULQJ RSHUDWLRQ GR QRW UHDFK L
FRPSRQHQWY RU KDQGOH PRYLQJ FRF
3ULRU WR FRPPLVVLRQLQJ VHFXUH V
DUP LPSDFW ZUHQFK VRFNHW DQG R\
FRPSRQHQWYV LQ WKH SURSHU PDQQH
'R QRW VZLWFK RQ WKH QXWUXQQHU
LW

"HDU WLJKW ILWWLQJ ZRUN FORWKLQ
WHDULQJ UHVLVWDQFH

‘HDU VDIHW\ JRJJOHYV

‘HDU D SURWHFWLYH FDS KDLU QHW
KDLU IURP EHLQJ SXOOHG LQ E\ URWLE

:$51,1*
'DQJHU RI FUXVKLQJ GXH WR KLJK ZHLJ}
7KH KLIK ZHLJKW FDQ FDXVH FUXVKLQJ

+

+

I+

I+

+ I+

I+

+DQGOH WKH K\GUDXOLF SRZHU SDFN
DV LQWHQGHG

*LYH GXH FRQVLGHUDWLRQ WR WKH 7
WUDQVSRUW DQG GXULQJ DOO ZRUN

&DUU\ ZLWK WKH DLG RI D VHFRQG St
VXLWDEOH KRLVWYV

6HFXUH WKH K\GUDXOLF SRZHU SDFN
ZKHQ ZRUNLQJ DW KHLJKW

‘HDU VDIHW\ VKRHYV

$0ZD\V VHW XS WKH K\GUDXOLF SRZF
VHFXUHO\

3XW WKH K\GUDXOLF SRZHU SDFN ZL\
IHHW RQ ILUP DQG OHYHO JURXQG

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



%HIRUH \RX EHJLQ £ VDIHW\

'LUW DQG VFDWWHUHG REMHEWYV

A\

&$87,21
'DQJHU RI LQMXU\ I[URP IDOOLQJ RYHU GLUW
WHUHG REMHFWYV

BHRSOH PD\ VOLS RQ RU VWXPEOH RYHU GL
WHUHG REMHFWY )DOOLQJ PD\ FDXVH LQMX

+ $0ZD\V NHHS WKH ZRUN DUHD FOHDQ

+ ,| REMHFWYVY DUH QR ORQJHU QHHGHG UH
IURP WKH ZRUN DUHD DQG HVSHFLDOO\ L
REMHFWY DUH DW JURXQG OHYHO

ODUN XQDYRLGDEOH VWXPEOLQJ SRLQWYV
WDSH

+

I+

1RLVH DQG HUJRQRPLFV

1RLVH

A\

+RW VXUIDFHYV

A\

:$51,1*
'DQJHU RI LQMXU\ GXH WR QRLVH
7KH QRLVH OHYHO RI G% $ G% $ PHDV)

XQFHUWDLQW\ RFEFEXUULQJ LQ WKH ZRUN DL
KHDULQJ GDPDJH

+ $0zZD\V ZHDU KHDULQJ SURWHFWLRQ ZKH
+ S5HPDLQ LQ WKH GDQJHU JRQH RQO\ IRU D
\RXU SUHVHQFH LV UHTXLUHG

6HW XS WKH K\GUDXOLF SRZHU SDFN DV
IURP WKH RSHUDWLQJ VLWH RI WKH WRRC

+

I+

:$51,1*
'DQJHU RI LQMXU\ GXH WR KRW VXUIDFHV

7KH VXUIDFHV RI FRPSRQHQWYVY VXFK DV WK
PRWRU RU JHDUER[ FRXOG KHDW XS VLJQLI
RSHUDWLRQ 6XUIDFH WHPSHUDWXUHV RI X.
FRXOG GHYHORS &RQWDFW EHWZHHQ WKH
VXUIDFHVY ZLOO UHVXOW LQ VHYHUH EXUQV

+ $0zZD\V ZHDU KHDW UHVLVWDQW SURWHF
FORWKLQJ DQG VDIHW\ JORYHV ZKHQ ZRU
YLFLQLW\ RI KRW VXUIDFHV

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



,QDWWHQWLRQ

)DXOW\ VDIHW\ GHYLFHYV

A\

A\

%HIRUH \RX EHJLQ £ \

:$51,1*

'‘DQJHU RI LQMXU\ GXH WR GLVWUDFWLR
RU LUUHVSRQVLEOH XVH

'LVWUDFWLRQ LQDWWHQWLRQ RU LUUH
UHVXOW LQ ORVLQJ FRQWURO RI WKH K’
DQG WKXV FDXVH VHULRXV LQMXULHYV

$0ZD\V NHHS WKH ZRUN DUHD ZHOO (
ZRUNLQJ RQ WKH K\GUDXOLF SRZHU S

.HHS FKLOGUHQ DQG XQDXWKRULVHG

:RUN SXUSRVHIXOO\ DQG LQ D UHVSR
PDQQHU 'R QRW DOORZ \RXUVHOI WR

'R QRW ZRUN LI \RX DUH WLUHG RU X
HQFH RI GUXJV DOFRKRO RU PHGLFL

'R QRW EH OXOOHG LQWR D IDOVH VH
'R QRW GLVUHJDUG WKH VDIHW\ LQIR
LOQVWUXFWLRQV LQ WKLY PDQXDO HY
SRZHU SDFN VHHPV IDPLOLDU WR \RX
TXHQW XVH

:KHQ WKH K\GUDXOLF SRZHU SDFN LV
DOzD\V VWRUH LW VDIHO\ RXW RI UHL
LVHG SHUVRQV

"HDU WKH SUHVFULEHG SHUVRQDO SU
PHQW

I+

I+ + I+

I+

I+

I+

:$51,1*
'DQJHU RI GHDWK GXH WR LQRSHUDWLY
GHYLFHV

, /] VDIHW\ GHYLFHV RU VDIHW\ IXQFWLRC
RU GLVDEOHG WKHUH LV D GDQJHU RI \

+ 3ULRU WR FRPPHQFLQJ ZRUN FKHFN
GHYLFHVY DUH RSHUDWLYH DQG FRUUL
1HYHU GLVDEOH RU E\SDVV VDIHW\ G
VDIHW\ IXQFWLRQV

I+

7KH K\GUDXOLF SRZHU SDFN LV HTXLSSHG ZLW

GHYLFHV DQG VDIHW\ IXQFWLRQV

., ,QVXODWLRQ RI WKH SRZHU FRUG
SURWHFWLRQ UDWLQJ

$ UHVLGXDO FXUUHQW RSHUDWHG FLUFXLW EU

RSHUDWRU

ORQLWRULQJ RI WKH PDLQY HWHIRYORMODMBIJH DQG XQGHUYROWDJH

DQG IUHTXHQF\

7KH K\GUDXOLF SRZHU SDFN FDQQRW EH VZLW

DXWRPDWLFDOO\

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



%HIRUH \RX EHJLQ £ VDIHW\

O 1HYHUWKHOHVV RYHUYROWDJH FDQ OHDG \
1. WLRQ RI LQSXW FRPSRQHQWV

7KH HUURU LV GLVSOD\HG 7KH K\GUDXOLF SRZHU
VZLWFKHG RQ DJDLQ XQWLO WKH FRUUHFW PDLQV
UHVWRUHG

ORQLWRULQJ RI WKH PRWRKHFXRWRQWVXUUHQW LV PRQLWRUHG 7KH PRWRU
DUH LQFRUUHFW 7KH SRZHU SDFN QHHGV WR EH C
PDLQV S5HFRPPLVVLRQLQJ LV QRW SRVVLEOH XQW

ORQLWRULQJ RI WKH PRWRKHRWE PBHRDWXUH RI WKH PRWRU RLO LV PRQLWHF

SHUDWXUH VZLWFKHG RIl LI WKH PRWRU RLO WHPSHUDWXUH |
SDFN FDQQRW EH VZLWFKHG RQ DJDLQ XQWLO WK
KDV GURSSHG EHORZ D VHW WKUHVKROG

BUHVVXUH PRQLWRULQJ 7KH K\GUDXOLF SUHVVXUH LV PRQLWRUHG ZLWK U
SDUDPHWULVHG PD[LPXP YDOXH 7KH PRWRU LV V:
YDOXH LV HIFHHGHG 7KH SRZHU SDFN QHHGV WR
WKH PDLQV 5HFRPPLVVLRQLQJ LV QRW SRVVLEOH
GRQH

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



%HIRUH \RX EHJLQ £ \

2SHUDWRU V REOLJDWLRQV

7KH K\GUDXOLF SRZHU SDFN LV XVHG LQ WKH |
RSHUDWRU RI WKH K\GUDXOLF SRZHU SDFN LV
VWDWXWRU\ REOLIJDWLRQV SHUWDLQLQJ WR R

,Q DGGLWLRQ WR WKH VDIHW\ LQVWUXFWLRQV
VDIHW\ RFFXSDWLRQDO VDIHW\ DQG HQYLURQ
WLRQV IRU WKH K\GUDXOLF SRZHU SDFNYV DUI
DGKHUHG WR

7KH IROORZLQJ VSHFLILFDOO\ DSSOLHV LQ WK

2SHUDWRUV PXVW IDPLOLDULVH WKHPVHOY'
RFFXSDWLRQDO VDIHW\ UHJXODWLRQV DQG
PHQW GHWHUPLQH DGGLWLRQDO GDQJHUV !
WKH VSHFLILF RSHUDWLQJ FRQGLWLRQV DW
K\GUDXOLF SRZHU SDFN 7KLV ULVN DVVHVYV
PHQWHG LQ WKH IRUP RI VDIHW\ LQVWUXFW |
K\GUDXOLF SRZHU SDFN

'XULQJ WKH HQWLUH WLPH WKH K\GUDXOLF
RSHUDWRU PXVW FKHFN ZKHWKHU WKH VDIH
FRPSLOHG UHIOHFW FXUUHQW UHJXODWLRQ
DWRU PXVW FKDQJH WKH LQVWUXFWLRQV DF

7KH RSHUDWRU PXVW FOHDUO\ GHILQH DQG
IRU DOO ZRUN RQ DQG ZLWK WKH K\GUDXOL]I
DQG UHVSRQVLELOLWLHV RI SHUVRQQHO UH
PDLQWHQDQFH DQG UHSDLU PXVW EH FOHDL
7KH RSHUDWRU PXVW UHOLDEO\ FKHFN WKH
SRZHU SDFN DQG HQVXUH WKDW RQO\ FRPPL
SHUVRQQHO ZRUN ZLWK WKH K\GUDXOLF SR:
WUDLQHG RU LQVWUXFWHG DQG SHUVRQQHC
WUDLQLQJ PXVW DOZD\V EH VXSHUYLVHG E\
ZKHQ ZRUNLQJ RQ WKH K\GUDXOLF SRZHU S|
7KH RSHUDWRU PXVW HQVXUH WKDW QR XQEL
WKH K\GUDXOLF SRZHU SDFN RU SHUIRUP ZF
K\GUDXOLF HTXLSPHQW

RUN RQ HOHFWULFDO HTXLSPHQW PD\ RQO\
HOHFWULFLDQ RU E\ WUDLQHG SHUVRQV XQ!
VXSHUYLVLRQ RI DQ HOHFWULFLDQ $GKHUH
WLRQV IRU VDIHW\ UHDVRQV

7KH RSHUDWRU LV DOVR UHVSRQVLEOH IRU HQ
SRZHU SDFN LV LQ WHFKQLFDOO\ IODZOHVV FFR
IROORZLQJ DSSOLHV IRU WKLV UHDVRQ

7KH RSHUDWRU PXVW HQVXUH DGKHUHQFH V
YDOV GHVFULEHG LQ WKLV PDQXDO

7KH RSHUDWRU PXVW KDYH WKH IXQFWLRQD
VDIHW\ GHYLFHVY FKHFNHG RQ D UHJXODU EI
6RPH SDUDPHWHUY DUH VHW E\ WKH PDQXID
FRPPLVVLRQLQJ HJ VRPH YDOYH VHWWLQJ
HQVXUH WKDW WKHVH SDUDPHWHUV DUH QR

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



%HIRUH \RX EHJLQ £ VDIHW\

KR PD\ XVH WKH K\GUDXOLF SRZHU SDFEN"

8VHU

‘$51,1*
A 'DQJHU RI LQMXU\ LI SHUVRQQHO DUH LQVX
TXDOLILHG

I XQTXDOLILHG SHUVRQQHO SHUIRUP ZRUN
WKH K\GUDXOLF SRZHU SDFN RU LI VXFK SH
SUHVHQW LQ WKH GDQJHU JRQH ZKLOH ZRUI
SHUIRUPHG GDQJHUV DULVH WKDW FRXOG |
LQMXULHYV DQG FRQVLGHUDEOH SURSHUW\ (

+ +DYH DOO WDVNV SHUIRUPHG E\ VXLWDE!
SHUVRQQHO ZLWKRXW H[FHSWLRQ

.HHS XQTXDOLILHG SHUVRQQHO DZD\ IUR
GDQJHU JRQHV DQG ZRUN DUHDYV

I+

8VHUV RI WKH K\GUDXOLF SRZHU SDFN KDYH WKH
DQG WKH UHTXLVLWH WUDLQLQJ IRU KDQGOLQJ HC
JXUWKHUPRUH DV SDUW RI WUDLQLQJ SURYLGHG |
KDYH EHHQ WUDLQHG LQ UHODWLRQ WR WKH WDV
SRWHQWLDO GDQJHUYV DVVRFLDWHG ZLWK LPSURS

8VHUV DUH WUDLQHG LQ KRZ WR XVH WKH SHUVRQ
DUH IDPLOLDU ZLWK WKH PRVW LPSRUWDQW VSHFI
LQIRUPDWLRQ UHODWLQJ WR ZRUNLQJ ZLWK HOHF
DQG DUH FDSDEOH RI XVLQJ WKH K\GUDXOLF SRZH
LQFOXGHY FRQQHFWLQJ DQG IOXVKLQJ K\GUDXOLF

8VHUV PXVW VDWLVI\ WKH OHJDO PLQLPXP DJH UH

8VHUV PD\ RQO\ SHUIRUP WDVNV WKDW H[FHHG RS
RSHUDWLQJ FRQGLWLRQV LI WKLV LV VSHFLILHG L
DWRU KDV H[SUHVVO\ HOQOWUXVWHG WKH XVHUV ZL\
VXFK WDVNYV

8VHUV NQRZ ZKR WKHLU VXSHUYLVRU LV FDQ FRQ
WKH\ KDYH TXHVWLRQV RU LQ DQ HPHUJHQF\ DQG
FDWH ZLWK WKHLU VXSHUYLVRU

7KH XVHU LV IDPLOLDU ZLWK DOO UHVLGXDO ULVN
SUDFWLFDO KDQGOLQJ RI WKH K\GUDXOLF SRZHU !

4XDOLILHG K\GUDXOLF SRAADOESDHG SHBGUDXOLF SRZHU SDFN SHUVRQQHO D

VRQQHO

FLILF WDVN DUHD LQ ZKLFK WKH\ ZRUN DQG DUH II
VWDQGDUGY DQG UHIJXODWLRQV

'XH WR WKHLU SURIHVVLRQDO WUDLQLQJ DQG H[SI
K\GUDXOLF SRZHU SDFN SHUVRQQHO DUH DEOH WHF
WKH K\GUDXOLF SRZHU SDFN UHFRJQLVH DQG DYF
LQGHSHQGHQWO\ DQG FRQYH\ WKLV WR XVHUYV

6SHFLILF FDSDELOLWLHV RI TXDOLILHG K\GUDXOLI
LQFOXGH

, 8VH DOO IXQFWLRQV RI WKH K\GUDXOLF SRZHU
&UHDWH SDVVZRUGYV IRU XVHUYV

8SKROG VDIHW\ RFFXSDWLRQDO VDIHW\ DQG KH
XVLQJ WKH K\GUDXOLF SRZHU SDFN DQG FRQYH!'

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



2SHUDWRU

3/$5%$'¢ VHUYLFH

%HIRUH \RX EHJLQ £ \

,GHQWLI\ GDPDJH RQ WKH K\GUDXOLF SRZHL
UHSDLUV RU JHW LQ WRXFK ZLWK WKH PDQX

,QVWUXFW XVHUV LQ WKH SURSHU PDQQHU

2SHUDWRUYVY DUH SHUVRQV ZKR RSHUDWH WKH
FRPPHUFLDO RU HFRQRPLF SXUSRVHV WKHPVH
IRU D WKLUG SDUW\ WR XVH DQG ZKR EHDU O]
SURGXFW YLV j YLV SURWHFWLRQ RI SHUVRQQ
RSHUDWLRQ

4 &KDSWHU M2SHUDWRU V REOLJDWLRQVY R

&HUWDLQ ZRUN PD\ RQO\ EH SHVUHRWYRHB EU3H}$
SHUVRQQHO DXWKRULVHG E\ ODVFKLQHQIDEUL
F 2WKHU SHUVRQQHO DUH QRW DXWKRULVHG
WDFW 3/Y$HUYLFH RU DXWKRBDUMDBAISBUHJIDL
SHUIRUPDQFH RI WKH ZRUN WKDW LV GXH

&ERQWDEANSODUDG GH

4 &KDSWHU pH+DYLQJ VHUYLFH WDVNV SHUI
WXUHUY RQ SDJH

8QDXWKRULVHG SHUVRQV

'$51,1*
'DQJHU RI GHDWK IRU XQDXWKRULVHG S
WR GDQJHUV LQ WKH GDQJHU ]JRQH DQG

BQADXWKRULVHG SHUVRQV ZKR GR QRW
UHTXLUHPHQWY GHVFULEHG LQ WKLV PI
DZDUH RI WKH GDQJHUV LQ WKH GDQJHI
LV WKHUHIRUH D GDQJHU RI VHULRXYV L
GHDWK IRU XQDXWKRULVHG SHUVRQYV

+ .HHS XQDXWKRULVHG SHUVRQV DZD\
GDQJHU ]JRQH DQG ZRUN DUHD

+ , I LQ GRXEW DGGUHVV WKH UHVSHFYV
LOQVWUXFW WKHP WR OHDYH WKH GDQ
ZRUN DUHD

6XVSHQG ZRUN ZKLOH WKHUH DUH XQ
SHUVRQV ORLWHULQJ LQ WKH ZRUN D

I+

SHUVRQDO SURWHFWLYH HTXLSPHQW

6DIHW\ JORYHYV

6DIHW\ JORYHVY DUH XVHG WR SURWHFW WKH K
VLRQV SXQFWXUHV RU GHHSHU LQMXULHYV DQ
IDFHV

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



%HIRUH \RX EHJLQ £ VDIHW\

6DIHW\ VKRHYV

6DIHW\ VKRHY SURWHFW WKH IHHW IURP FUXVKLQ.
VOLSSLQJ RQ VOLSSHU\ JURXQG

+HDULQJ SURWHFWLRQ

+HDULQJ SURWHFWLRQ LV XVHG WR SURWHFW DJD
FDXVH E\ QRLVH

6DIHW\ JRJJOHYV

6DIHW\ JRJJOHV DUH XVHG WR SURWHFW WKH H\H\
DQG OLTXLG MHWYV

SURWHFWLYH ZRUN FORWKLQJ

SURWHFWLYH ZRUN FORWKLQJ LV WLJKW ILWWLQJ
WHDULQJ UHVLVWDQFH ZLWK WLJKW VOHHYHV DQ
SDUWYV

,QGXVWULDO VDIHW\ KHOPHW

, QGXVWULDO VDIHW\ KHOPHWYVY DUH XVHG WR SURYV
REMHFWY VXVSHQGHG DQG VZLQJLQJ REMHFWYV D
VWDWLRQDU\ REMHFWYV

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



%HIRUH \RX EHJLQ £ \

(QOYLURQPHQWDO SURWHFWLRQ

IXEULFDQWYV

KDQGOLQJ RI HQYLURQPHQWDOO\ KD]DU
VWDQFHYV

.l HOYLURQPHQWDOO\ KDJDUGRXV VXEV!
GOHG LQFRUUHFWO\ HVSHFLDOO\ LI VX
GLVSRVHG RI LQFRUUHFWO\ WKLV FRXC
GDPDJH WR WKH HQYLURQPHQW

+ $0zD\V DGKHUH WR WKH LQVWUXFWL
LQ UHODWLRQ WR WKH KDQGOLQJ RI |
WDOO\ KD]JDUGRXV VXEVWDQFHYVY DQG
WKHUHRI

.l HQYLURQPHQWDOO\ KD]JDUGRXV VX
GHQWDOO\ HQWHU WKH HQYLURQPHQ'
PHDVXUHV LPPHGLDWHO\ ,I LQ GRXE\
FRPSHWHQW ORFDO DXWKRULW\ RI W]
LQTXLUH DERXW VXLWDEOH PHDVXUH

(19,5210(17
'DQJHU IRU WKH HQYLURQPHQW GXH WR

I+

7KH IROORZLQJ HQYLURQPHQWDOO\ KD]DUGRX
XVHG

IXEULFDQWYVY VXFK DV JUHDVHV DQG RLOV FR
6XFK VXEVWDQFHY PXVW QRW HQWHU WKH HQ"

(OHFWULFDO DQG HOHFW (URIQAEW IFIRFISR DQG HOHFWURQLF FRPSRQHQWYV

QHQWV

+\GUDXOLF RLO

7KHVH FRPSRQHQWY PXVW EH FROOHFWHG VH:?
DW PXQLFLSDO FROOHFWLRQ SRLQWYV RU EH G
FRPSDQ\

+\GUDXOLF RLO FDQ FRQWDLQ KDUPIXO DQG H
VXEVWDQFHV ,W PXVW QRW HQWHU WKH HQYL
VIVWHP RU KRXVHKROG ZDVWH 'LVSRVH RI K\C
FRQWDLQLQJ K\GUDXOLF RLO VHSDUDWHO\ YLI
SDQ\

2EVHUYH WKH PDQXIDFWXUHUTfV VDIHW\ GDWD

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



&KRRVLQJ WKH LQVWDOODWLRQ VLWH

&KRRVLQJ WKH LQVWDOODWLRQ VLWH

,QFRUUHFW LQVWDOODWLRQ VLWH

:$51,1*
A 'DQJHU RI LQMXU\ GXH WR FDUHOHVY FKRLF
LOQVWDOODWLRQ VLWH

S5LVNV FRXOG DULVH IURP WKH FKRLFH RI L
VLWH ,I WKH K\GUDXOLF SRZHU SDFN IDOO\
UHVXOW LQ VHULRXV FUXVKLQJ 7KH QRLVH
FRXOG FDXVH KHDULQJ GDPDJH

+ $GKHUH WR WKH IROORZLQJ SULQFLSOHYV
FKRRVLQJ WKH LQVWDOODWLRQ VLWH

,QVWDOODWLRQ VLWH
3HUVRQQHO , 8VHU
BURWHFWLYH HTBURRHHOAPWLYH ZRUN FORWKLQJ
6DIHW\ JORYHYV
, 6DIHW\ VKRHV
(QVXUH WKDW WKH DPELHQW FRQGLWLRQV DU}

42 &KDSWHU H7THFKQLFDO GDWDY RQ SDJH
1RW D SRWHQWLDOO\ H[SORVLYH DWPRVSKH
YA

(19,5210(17
(QYLURQPHQWDO GDPDJH GXH WR RLO O

(QVXUH WKDW WKH K\GUDXOLF SRZHU SDFN LV

:$51,1*
'‘DQJHU RI FUXVKLQJ GXH WR IDOOLQJ R
PRYLQJ K\GUDXOLF SRZHU SDFEN

(QVXUH WKDW WKH K\GUDXOLF SRZHU SDFN FD
YDWHG LQVWDOODWLRQ VLWHYVY RU VOLGH RXW
GRXEW VHFXUH WKH K\GUDXOLF SRZHU SDFN I

1RWH WKH PD[LPXP SRZHU FDEOH OHQJWK
1RWH WKH PD[LPXP UHPRWH FRQWURO FDEOH (¢

:$51,1*
+HDULQJ GDPDJH GXH WR QRLVH

$V IDU DV SRVVLEOH LQVWDOO WKH K\GUDXOL
D zD\ WKDW WKH QRLVH HPLVVLRQV GR QRW DI
1RWH WKH PD[LPXP UHPRWH FRQWURO FDEOH ¢

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



&KRRVLQJ WKH LQVWDO

&KHFN WKH VWDELOLW\

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



6XSSO\LQJ ZLWK HQHUJ\

6XSSO\LQJ ZLWK HQHUJ\

(OHFWULFDO FXUUHQW

/N

'$1%(5
'DQJHU RI GHDWK GXH WR HOHFWULF VKRFN

7RXFKLQJ OLYH SDUWV SRVHV DQ LPPHGLDYV
GHDWK GXH WR HOHFWULF VKRFN 'DPDJH W
ODWLRQ RU LQGLYLGXDO FRPSRQHQWYV FDQ

HQLQJ

+

I+

I+ I+

I+ + H+ I+

I+

I+

.l WKH KRXVLQJ LV GDPDJHG GLVFRQQHF
WKH SRZHU VXSSO\ LPPHGLDWHO\ DQG DU
UHSDLU

.HHS PRLVWXUH DZD\ IURP OLYH SDUWYV

FDQ FDXVH VKRUW FLUFXLWYV

1HYHU RSHUDWH ZLWK D PDLQV YROWDJF
IUHTXHQF\ RWKHU WKDQ WKRVH VSHFLILF
UDWLQJ SODWH

(QVXUH WKDW WKH SRZHU VXSSO\ FRPSO
ORFDO UHJXODWLRQV

1HYHU PRGLI\ WKH SRZHU SOXJ RU SRZH!L
2Q0\ RSHUDWH DW VXLWDEOH SRZHU VRF
1HYHU RSHUDWH DIWHU WKH LQVSHFWLR
HODSVHG 6HH WKH WHVW VHDO IRU WKH
QH[W WHVW

.HHS DZD\ IURP PRLVWXUH OLTXLGV VW
DQG FRDUVH FRQWDPLQDWLRQ

'R QRW VZLWFK RQ LQ D GDPS HQYLURQP!|
WKH UDLQ

$YRLG PDNLQJ SK\VLFDO FRQWDFW ZLWK
FRPSRQHQWYV

'XULQJ RSHUDWLRQ ZLWK PRELOH SRZHU
WRUV HQVXUH FRQWLQXRXV DQG FRQVW
DQFH ZLWK WKH VSHFLILHG YDOXHV IRU )
TXHQF\ VXIILFLHQW SRZHU DQG HDUWKLC

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



)DXOW\ SRZHU FDEOH

/N

6XSSO\LQJ ZLWK HQ

'$1%(5

'DQJHU RI GHDWK GXH WR IDXOW\ SRZH!
)DXOW\ SRZHU FDEOHV FDQ OHDG WR D
GHDWK IURP HOHFWULF VKRFEN

5ROOHG XS SRZHU FDEOHV FDQ UHVXOW
ORDG DQG FRXOG FDWFK ILUH

+ H+ I+

I+ I+ I+

I+

+ I+

I+

I+

I+

I+

I1HYHU PRGLI\ WKH SRZHU SOXJ RU S¥
2Q0\ RSHUDWH DW VXLWDEOH SRZHU
BULRU WR HYHU\ XVH FKHEN WKH SR
YLVLEOH GDPDJH WR WKH LQVXODWLF
1HYHU UHSODFH WKH SRZHU FDEOH \F
'R QRW FUXVK VKHDU RU RYHUORDG
FDEOH SUHVVXUH VWUDLQ

'R QRW SXOO RQ WKH SRZHU FDEOH L
FRQQHFW WKH SRZHU SOXJ IURP WKH
BULRU WR VZLWFKLQJ LW RQ DOZD\V
SRZHU FDEOH IXOO\

'R QRW URXWH WKH SRZHU FDEOH RY
HGJHV SLQFK SRLQWYV WKURXJK ZDW
FKHPLFEDOV

'R QRW NLQN WKH SRZHU FDEOH DQG
'R QRW URXWH WKH SRZHU FDEOH FO
SDUWV RU KRW VXUIDFHV VXFK DV PI
H[KDXVW OLQHV RI PRELOH SRZHU JH
:KHUHYHU SRVVLEOH GR QRW H[SRVI
FDEOH WR FRQVWDQW VXQOLJKW RU |
UDGLDWLRQ

'R QRW ZUDS WKH SRZHU FDEOH DUR:
K\GUDXOLF SRZHU SDFN

(QVXUH WKDW H[WHQVLRQ FDEOHV Ul
RU WKURXJK KXPLG HQYLURQPHQWYV I
IRU WKH DPELHQW FRQGLWLRQV
(QVXUH WKDW VXSSO\ OLQHV KDYH W
SHUPLVVLEOH FURVV VHFWLRQ

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



6XSSO\LQJ ZLWK HQHUJ\

3RZHU VXSSO\

&RQQHFWLQJ FDEOH

&RQQHFWLRQ

3HUVRQQHO , 8VHU

SURWHFWLYH HTSURPHHOPAWLYH ZRUN FORWKLQJ
6DIHW\ JORYHV
, 6DIHW\ VKRHYV

7KH K\GUDXOLF SRZHU SDFN QHHGV WR EH VXSSOl
SRZHU SULRU WR XVH

(QVXUH WKDW WKH DYDLODEOH HOHFWULFDO S
ZLWK WKH GHYLFHTYV HOHFWBKBDBWHRQQHFWHC(
H7THFKQLFDO GDWDY RQ SDJH

O &RQVXOW DQ HOHFWULFLDQ LI \RX KDYH
WLRQV 1HYHU PDNH FKDQJHV RU SHUIR
ZRUN RQ WKH HOHFWULFDO V\VWHP \RXL

+DYH D VXLWDEOH FRQQHFWLQJ FDEOH UHDG\

(QVXUH WKDW WKHUH LV QR GDPDJH RQ WKH K
RQ WKH SRZHU FDEOH RQ WKH FRQQHFWLQJ F
SOXJ RU RQ WKH SRZHU VRFNHW

/D\ FRQQHFWLQJ FDEOHV LQ VXFK D ZD\ WKDW
DULVH QR PHFKDQLFDO ORDG RFFXUV QR VKD
FDQ GDPDJH WKH LQVXODWLRQ DQG WKDW WKF
FRUUHVSRQG WR WKH RSHUDWLQJ FRQGLWLRQ
FDEOHV &RPSOHWHO\ XQZLQG WKH FRQQHFWL
RQ D UHHO

+DYH WKH K\GUDXOLF SRZHU SDFN UHDG\ DW W
VLWH :KHQ GRLQJ VR HQVXUH WKDW DPELHQV
VSRQG WR WKH VSEBRDISWBWLRQ@YHFKQLFDO GD\
RQ SDJH

30XJ WKH FRQQHFWLQJ FDEOHYV SOXJ LQWR W
FRQQHFW WKH SRZHU FDEOH RI WKH K\GUDXOL
FRQQHFWLQJ FDEOH

O 7KH K\GUDXOLF SRZHU SDFN LV HOHFWULFDC(

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



3UHSDULQJ IRU RSH

SUHSDULQJ IRU RSHUDWLRQ

SULRU WR VZLWFKLQJ RQ
BHUVRQQHO , 8VHU

SURWHFWLYH HTBURRPHHPAWLYH ZRUN FORWKLQ.
6DIHW\ JRJJOHYV
, 6DIHW\ JORYHYV
6DIHW\ VKRHV

,QVWDOODWLRQ ,QVWDOO WKH K\GUDXOLR SKDSWEDFN VHF
H&KRRVLQJ WKH LQVWDOODWLRQ VLWHTY RC

&KHFN IRU OHDNV ,I| WKH K\GUDXOLF SRZH
QRW SXW LW LQWR VHUYLFH

+\GUDXOLF SRZHU SDFN ZLWK DX[LOLDU\
WDQN

, ] SUHVHQW UHSODFH WKH RQDWHKHNDD[QDE
WDQN ZLWK WKH RUDQJH VHUYLFH SOXJ

2LO OHYHO

$51,1*
'DQJHU RI EXUQV DQG HQYLURQPHOQ\
GDPDJH GXH WR K\GUDXOLF RLO

+\GUDXOLF RLO H[SDQGV ZKHQ LW K
GXULQJ RSHUDWLRQ ,I ILOOHG DER®
K\GUDXOLF RLO FRXOG HVFDSH IURP
SOXJ &RQWDFW ZLWK KRW RLO FRX(
EXUQV ,I K\GUDXOLF RLO HVFDSHYV

UHVXOW LQ HQYLURQPHQWDO GDPDJ

yLJ SPD[ 2LO" VWLFNHU

&KHFN WKH RLO OHYHO LQ WKH VLJKW JOD
SPD[ 2LO" VWLFNHU ,Q GRLQJ VR HQVXUH
SDFN LV KRUL]JRQWDO VR WKDW WKH FRUUL

7KH 3PD[ 2LO" VWLFNHU LQGLFDWHYVY WKH L
OHYHO LQ WKH VXUJH WDQN ZKHQ WKH K\G
FRROHG GRZQ f&

7RS XS WKH RLO LI WKH GLVSOD\ bQG RLO
QRW PDWEFK

7R GR VR RSHQ WKH FRYHU RI WKH RLO IL¢

YLOO K\GUBXQLP RISHFLILFDWLRQYKURXJIED.
DQ RLO ILOWHU DQG LQWR WKH VXUJH WDZC
VLIKW JODVV PDWFKHV WKH PDUNLQJ RQ W

ORS XS DQ\ VSLOOHG K\GUDXOLF RLO LQ W
FOHDQ WKH ZRUN HQYLURQPHQW

O 7KH K\GUDXOLF SRZHU SDFN FDQ EH VWL

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



SUHSDULQJ IRU RSHUDWLRQ

6WDUWLQJ WKH K\GUDXOLF SRZHU SDFN
SHUVRQQHO ., 8VHU

SURWHFWLYH HTSURPHHOPAWLYH ZRUN FORWKLQJ
, 6DIHW\ JRJJOHV
6DIHW\ JORYHYV
6DIHW\ VKRHV

"'$1*(5
Z{E&‘DQJHU RI GHDWK GXH WR LPSURSHUO\
VHFXUHG PDLQV FRQQHFWLRQ

3RZHU VXSSO\

6DIHIJXDUG WKH SRZHKD SWHSO\u6XSSO\LQJ ZLW
HQHUJ\Y RQ SDJH

O 7KH K\GUDXOLF SRZHU SDFN VWDUWYV ZLWK I

5HPRWH FRQWURO GLVSOD\

7KH /('V RQ WKH UHPRWH FRQWURO OLJKW XS IRU
RQGV GXULQJ WKH VHOI WHVW

(UURU PHVVDJHV PD\ EH GLVSOD\HG EULHIO\ GXUL
7TKHVH PHVVDJHY GLVDSSHDU DJDLQ XSRQ VXFFHV
WKH WHVW

,/ WKH HUURU PHVVDJHY FRQWLQXH WR EH GLV
WHVW VHQG WKH K\GUDXOLP YRIUHWUWFSDFN WR

yLJ ([IDPSOH LQWHUQDO HUURU PHYV
VDJH
8VLQJ WKH K\GUDXOLF SRZHU SDFN DW ORZ WHPSHUDYV
3HUVRQQHO , 8VHU

SURWHFWLYH HTB3USRRPHHPAWLYH ZRUN FORWKLQJ
6DIHW\ JRJJOHYV
, 6DIHW\ JORYHV
6DIHW\ VKRHYV

3URFHHG DV IROORZV LQ UHODWLRQ WR RSHUDWL

6WDUWLQJ PXOWLSOH WLPHV,Il QHHG EH VWDUW WKH K\GUDXOLF SRZHU SD|
WKH GULYH PRWRU LV UXQQLQJ

6HW WKH SUHVVXUH UHCLEKDDWMH WRu6HWDU
WLQJ WKH RSHUDWLQJ SUHVVXUHYT RQ SDJH

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



3UHSDULQJ IRU RSH

%ULQJ WKH K\GUDXOLF SRZHU SDFN WR
RSHUDWLQJ WHPSHUDWXUH O 'R QRW FRQQHFW DQ\ K\GUDXOLF KR

1l

3UHVV DQG KROG WKH EODFN EXWWRQ IRU
K\GUDXOLF SRZHU SDFN UXQ

O 7KH K\GUDXOLF RLO LV EURXJKW WR RSF

6HWWLQJ WKH IXQFWLRQV
%DVLF VHWWLQJV
BHUVRQQHO , 8VHU

SURWHFWLYH HTBURPHHPAWLYH ZRUN FORWKLQ.
6DIHW\ JRJJOHYV

6DIHW\ JORYHYV

6DIHW\ VKRHV

”

7KH EDVLF VHWWLQJV IRU WKH K\GUDXOLF SR
HEHWWRIDOXIRQ WKH UHPRWH FRQWURO ZLWK I

7R VZLWF KuOWVHRWWERQXT SUHVY DQG KROG W
EXWWRQ DQG DW WKH VDPH WLPH SUHVV
IDYLJDWLRQ ZLWKLQ WKH PHQX

SHG EXWWRWXUQ WR WKH SUHYLRXV PH
*UHHQ EXeMMWWREOW WKH VXEPHQX

"KLWH EX8\FWRQO XS

%ODFN EXWWRROO GRZQ

+ H+ H+

I+

6HOHFW D VHWWLQJ

., /DQJXDJH

., &RQWUDVW
,QIRUPDWLRQ
7JHPSHUDWXUH XQLW
BUHVVXUH XQLW

/IDQJXDJH

6ZLWFK WM QIHDIHPX LQ RUGHU WR VHW W
ODQJXDJH

1IDYLIJDWH WR WKH GHVLUHG ODQJXDJH XV
WKH EODFN EXWWRQ

3UHVV WKH JUHHQ EXWWRQ WR VDYH WKH
SUHVV WKH UHG EXWWRQ WR H[LW WKH PH(

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



SUHSDULQJ IRU RSHUDWLRQ

&RQWUDVW

THPSHUDWXUH

3UHVVXUH

6ZLWFK WK&RWYWWRBYWILQ RUGHU WR VHW WKH FI
WKH GLVSOD\

6HW WKH GHVLUHG YDOXH XVLQJ WKH ZKLWH E
wWubDVW RU WKH EODFN EXWWRQ UHGXFH FROQ\

3UHVV WKH JUHHQ EXWWRQ WR VDYH WKH FRQ
B3UHVV WKH UHG EXWWRQ WR H[LW WKH PHQX

6ZLWFK WR VMRKKF PWODXQWR GLVSOD\ LQIRUPDWL
WKH K\GUDXOLF SRZHU SDFN

B3UHVV WKH UHG EXWWRQ WR H[LW WKH PHQX

6ZLWFK WRHWXHUPWMOXKXHWR FKDQJH WKH GLVSO
WHPSHUDWXUH XQLW

3UHVV WKH JUHHQ EXWWRQ WR VZLWFK EHWZH
BUHVV WKH UHG EXWWRQ WR H[LW WKH PHQX

6ZLWFK WRUWYXWXHIGIN WR FKDQJH WKH GLVSOD\
VXUH XQLW

3UHVV WKH JUHHQ EXWWRQ WR VZLWFK EHWZH
3UHVV WKH UHG EXWWRQ WR H[LW WKH PHQX

6HOHFWLQJ VSHFLDO IXQFWLRQV ZLWK WKH

UHPRWH FRQWURO

9DULRXV VSHFLDO IXQFWLRQVY DUH DYDLODEOH GF
SRZHU SDFN 7R VHOHFW WKHVH VSHFLDO IXQFWLF

3UHVV DQG KROG WKH UHG EXWWRQ
O 7KLV FDQ VZLWFK RIl WKH K\GUDXOLF SRZHU

$ FROWH[W GHSHQGHQW KLQW LV GLVSOD\HC(
WKH IXQFWLRQ WKDW ZLOO EH WULJJHUHG L
SUHVVHG

, 0 D PHQX LWHP LV KLIJIKOLJKWHG JUHHQ WK
EXWWRQ SUHVYVY ZDV GHWHFWHG

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



3UHSDULQJ IRU RSH

ORGH

O 2Q0\ WKH IXQFWLRQV DYDLODEOH IR
l SRZHU SDFN DUH GLVSOD\HG

&DOOUMRSF DO RHRORIGEYG VHOHFW WKH GHVI
WLRQ

+\GUDXOLF ZUHQFK
7JRUTXH URWDWLRQ DQJOH
OXOWLSOH EROWLQJ
+\GUDXOLF WHQVLRQHU

+ + I+

I+

([LW WKH PHQX 7R GR VR SUHVV WKH UHG
XQWLO WKH RSHUDWLQJ GLVSOD\ LV VKRZC

&RQQHFWLQJ WKH KRVH
3HUVRQQHO , 8VHU

SURWHFWLYH HTBURPHHIAWLYH ZRUN FORWKLQ.
6DIHW\ JRJJOHYV
, 6DIHW\ JORYHV
6DIHW\ VKRHV

3HULRG RI XVH (QVXUH WKDW WKH K\GUDXOLF KRVHV KDYFH
LPXP SHULRG RI XVH

O  +RVH FKHFN
jlj 7KH PD[LPXP SHULRG RI XVH PXVW
HIFHHGHG

I+

&RPSO\ ZLWK WKH UHSODFHPHQW
8VH IRU D PD[LPXP RI \HDUV

7KH PD[LPXP SUHVVXUH PXVW QRYV
UHDFKHG

8VH ILOOHG K\GUDXOLF KRVHV RQ
2LO VSHFLILFDWLRQV PXVW PDWF

&RXSOLQJV DQG QLSSOHV PXVW E
LEOH DQG EH XQGDPDJHG

7KHUH LV QR YLVLEOH GDPDJH

+ + I+ I+

I+

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



SUHSDULQJ IRU RSHUDWLRQ

&RXSOLQJ

yLJ (IDPSOH FRXSOLQJ
QLSSOH

YOXVKLQJ

6HTXHQFH

O 7KH K\GUDXOLF SRZHU SDFN FDQ EH HTX
l ZLWK YDULRXV FRXSOLQJ VA\VWHPYV

7KH SUHVVXUH FRQQHFWLRQ LV WKH FRQQHFW
SRZHU SDFN WKDW LV ILWWHG ZLWK D FRXSOL!

(QVXUH WKDW WKH FRXSOLQJ QLSSOH FRPELQI
I[UHH Rl1 GDPDJH

(@VXUH WKDW WKH PD[LPXP SHUPLVVLEOH SUH
SRQHQWY DUH VXIILFLHQW

(QVXUH WKDW WKH K\GUDXOLF KRVH LV IXOO0\ |
K\GUDXGLF2ROOYSHFLILFDWLRQVY RQ SDJH

&RQQHFW WKH K\GUDXOLF KRVHV WR WKH K\GLU
&KHFN WKH ORFN

O 20GHU FRXSOLQJV KDYH FRXQWHU WKUF
l 7TLIKWHQ WR ORFN

1HZ FRXSOLQJV KDYH D ED\RQHW FORVX
IXOO\ HQJDJH
'R QRW FRQQHFW WKH WRRO \HW
)OXVK&KDSWHU H)OXVKLQJYT RQ SDJH

O &RQQHFW K\GUDXOLF KRVHV RQO\ LQ D GHS

l VWDWH
7KH PRWRU PD\ UXQ

$GKHUH WR WKH IROORZLQJ VHTXHQFH ZKHQ FRQQC

+\GUDXOLF SRZHU SDFN SUHVVXUH FRQQHFWLR
7RRO SUHVVXUH FRQQHFWLRQ

+\GUDXOLF SRZHU SDFN UHWXUQ OLQH

7RRO UHWXUQ

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



3UHSDULQJ IRU RSH

6HWWLQJ WKH RSHUDWLQJ SUHVVXUH
3HUVRQQHO , 8VHU

SURWHFWLYH HTSURRHHOPAWLYH ZRUN FORWKLQ.
, 6DIHW\ JRJJOHV
6DIHW\ JORYHYV
6DIHW\ VKRHV

SHDG WKH SUHVVXUH WR EH VHW IURP WKH
IRUFH FKDUW IRU WKH WRRO

5HOHDVH WKH DGMXVWPHQW ORFN )LJ
DQWL FORFNZLVH

7XUQ WKH NQRE )LJ DQWL FORFNZLVH
6WDUW WKH K\GUDXOLF SRZHU SDFN ZLWK
3UHVV WKH ZKLWH EXWWRQ WR VWDUW WK

:$51,1*
'‘DQJHU RI LQMXU\ IURP H[FHHGLQJ V
LPXP SHUPLVVLEOH WRRO SUHVVXUFL

)LJ SUHVVXUH DGMXVWPHQW YDOYH
QRE 6HW WKH SUHVVXUH GXULQJ WKH IRUZDUG
éGMXVWPHQW OREN WXUQ WKH NQRE FORFNZLVH 1RWH WKH SL

BUHVVXUH DGMXVWPHQW Y® OXH SUHVVXUH LV LQFUHDVHG

$FWLYDWH WKH IRUZDUG VWURNH DJDLQ LI
VWURNH WLPH LV HIFHHGHG 7R GR VR UHC(
SUHVV LW DJDLQ

6DYH WKH VHWWLQJ ZKHQ WKH GHVLUHG S|
GR VR WXUQ WKH DGMXVWPHQW ORFN FOR
VHFEXUHG

JOXVKLQJ
3HUVRQQHO , 8VHU

SURWHFWLYH HTSURRHHOPAWLYH ZRUN FORWKLQ.
, 6DIHW\ JRJJOHV
6DIHW\ JORYHYV
6DIHW\ VKRHV

7R SUHYHQW DLU SRFNHWV WKH KRVHV QHHG

(QVXUH WKDW WKH K\GUDXOLF KRVHV DUH
4 &KDSWHU HERQQHFWLQJ WKH KRVHY R

&RQQHFW WKH K\GUDXOLF KRVHV WRJHWK#}
WDQGHP XVH FRQQHFW ERWK SDLUV RI KR

yLJ YOXVKLQJ

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



SUHSDULQJ IRU RSHUDWLRQ

3UHVV WKH EODFN EXWWRQ WR VZLWFK RQ WK
® 7KH K\GUDXOLF SRZHU SDFN VWDUWYV

$V WKH K\GUDXOLF SRZHU SDFN SHUIRUPV D
DIWHU HYHU\ VWDUW DQG QR SUHVVXUH FDQ
FRQQHFWHG K\GUDXOLF KRVHV WKLV UHWXL
FRPSOHWHG

7TKH RQJRLQJ UHWXUQ VWURNH HQVXUHV WK
KRVHV DUH IOXVKHG $Q\ DLU SRFNHWV SUH
IURP WKH KRVHYV

() 'HSHQGLQJ RQ WKH VHW IXQFWLRQ H
UHG /(' RU WKH JUHHQ /(' IODVKHV UD

1, LGO\ ZKHQ WKH K\GUDXOLF SRZHU SD
VZLWFKHG RQ

7KH /(" FRQWLQXHV WR IODVK XQWLO '
K\GUDXOLF SRZHU SDFN LV VZLWFKHG
SUHVVLQJ WKH UHG EXWWRQ

3UHVV WKH ZKLWH EXWWRQ WR VZLWFK RQ WK
O 7KH K\GUDXOLF SRZHU SDFN VWDUWYV

$V WKH K\GUDXOLF SRZHU SDFN SHUIRUPV D
DIWHU HYHU\ VWDUW EXW QR SUHVVXUH FDQ
FROQQHFWHG K\GUDXOLF KRVHV WKLV UHWXL
FRPSOHWHG

7KH RQJRLQJ UHWXUQ VWURNH HQVXUHV WK
KRVHVY DUH IOXVKHG $Q\ DLU SRENHWV SUH'
IURP WKH KRVHV

/HW LW UXQ IRU DW OHDVW VHFRQGV IRU D |
RI P

&KHFN IRU OHDNV 5HSODFH WKH K\GUDXOLF K
OHDNYV

6ZLWFK RIl WKH K\GUDXOLF SRZHU SDFN

3UHVV WKH UHG EXWWRQ WR VZLWFK RIl WKH F
'LVFRQQHFW WKH HQGV RI WKH K\GUDXOLF KR\
O 7KH K\GUDXOLF SRZHU SDFN LV RSHUDWLRQ|

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



/IHDUQLQJ

3UHSDULQJ IRU RSH

SHUVRQQHO , 8VHU
SURWHFWLYH HTSURRHHOPAWLYH ZRUN FORWKLQ.
, 6DIHW\ JRJJOHV
6DIHW\ JORYHYV
6DIHW\ VKRHV

O 'R QRW DWWDFK WKH WRRO WR D EROW

1l

7KH K\GUDXOLF SRZHU SDFN KDV WR EH WDXJk
RSHUDWLRQ 7KH IROORZLQJ YDOXHYVY DUH PHD

1XPEHU RI VWURNHY WKDW WKH K\GUDXOLF
SXPS LQ RUGHU WR SHUIRUP D IRUZDUG VWI

I1XPEHU RI VWURNHY WKDW WKH K\GUDXOLF
SXPS LQ RUGHU WR SHUIRUP D UHWXUQ VWL

7KH GDWD LV VWRUHG DQG WKH K\GUDXOLF SR
WRRO LV WR EH RSHUDWHG IURP WKLV SRLQW

7ZR WR WKUHH IXOO0O VWURNHY DUH SHUIRUPHC

&RQQHFW WKH IOXVKHG KRVHY DQG WKH W
K\GUDXOLF SRZHU SDFN

'R QRW DWWDFK WKH WRRO WR D EROW

6ZLWFK RQ WKH K\GUDXOLF SRZHU SDFN 7
EODFN EXWWRQ

O 7KH JUHHQ /("
SOD\HG

¥ DXKHOYHDUQLQJ V\PERO |

3UHVV DQG KROG WKH ZKLWH EXWWRQ
O 7KH K\GUDXOLF SRZHU SDFN SHUIRUPV V

SHOHDVH WKH ZKLWH EXWWRQ LI WKH JUHF
RXVO\

® 7KH WRRO LV WDXJKW DQG FDQ EH XVHG
WLRQ

@ 7KH OHDUQLQJ VIPERO LV QR ORQJHU

.| WKH UHG /(' DQG JUHHQ /(' IODVK LQ DOV
FRQFOXVLRQ RI WKH OHDUQLQJ SURFHVV |
5HSHDW OHDUQLQJ

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



SUHSDULQJ IRU RSHUDWLRQ

'"HOHWLQJ PHDVXUHPHQW YDOXHYV

7KH OHDUQHG PHDVXUHPHQW YDOXHYVY LQ WKH PHP
SRZHU SDFN FRQWURO V\VWHP FDQ EH GHOHWHG

3UHVV DQG KROG WKH UHG EXWWRQ

3UHVV WKH ZKLWH EXWWRQ DW WKH VDPH WLP
O 7TKH OHDUQHG PHDVXUHPHQW YDOXHV DUH G

7KH /(' IRU WLJKWHQLQJ RU ORRVHQLQJ 10|

O 7KH OHDUQHG PHDVXUHPHQW YDOXHYVY DUH |
LI WKH K\GUDXOLF SRZHU SDFN LV GLVFRQQC
WKH HOHFWULFDO SRZHU VXSSO\

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



"RUNLQJ ZLWK K\GUDXOLF

'RUNLQJ ZLWK K\GUDXOLF ZUHQFKHYV

([FHHGLQJ WKH PD[LPXP SUHVVXUH

,QVWDOODWLRQ

3RZHU VXSSO\

2LO OHYHO
6WDUWLQJ

/IHDNYV

6WRSSLQJ

&RQQHFWLQJ WKH KRVHV

:$51,1*
'DQJHU RI EXUVWLQJ GXH WR H[FHVVLYL

SUHVVXUH

, ] WKH K\GUDXOLF SUHVVXUH H[FHHGV V
SHUPLVVLEOH SUHVVXUH IRU FRQQHFWL
RU FRPSRQHQWY RI WKH K\GUDXOLF SR.
FRXOG EXUVW $LUERUQH SDUWYV DQG K
FKDUJHG XQGHU KLJK SUHVVXUH FRXOG
LOQMXULHYV

+ (QVXUH WKDW DOO FRPSRQHQWY DUF
WKH PD[LPXP DSSOLHG K\GUDXOLF SU
WKDW QRQH RI WKH FRPSRQHQWYV DU

&KHFN IRU GHIHFWYVY GDPDJH DQG OH

+DYH DOO LGHQWLILHG GHIHFWYV UHP
DWHO\

&RPSO\ ZLWK WKH PDLQWHQDQFH LQ\

I+

I+

3HUVRQQHO , 8VHU
SURWHFWLYH HTSURPHHOPWLYH ZRUN FORWKLQ.

6DIHW\ JRJJOHYV
, O6DIHW\ JORYHYV
6DIHW\ VKRHV

,QVWDOO WKH K\GUDXOLF KDSWEHDFN VHF
HM&KRRVLQJ WKH LQVWDOODWLRQ VLWHY RC

XSSO\ WKH K\GUDXOLF SRZH&KBBRMUEL WK
H6XSSO\LQJ ZLWK HQHUJ\Y RQ SDJH

&KHFN WKH RLO OHYHO
3UHVV WKH ZKLWH EXWWRQ RQ WKH UHPRW
O 7KH K\GUDXOLF SRZHU SDFN VWDUWYV

&KHFN DJDLQ IRU OHDNV DQG HQVXUH WKD
&RUUHFW WKH RLO OHYHO LI QHFHVVDU\

6ZLWFK RIl WKH K\GUDXOLF SRZHU SDFN
3UHVV WKH UHG EXWWRQ WR VZLWFK RII W

&KHFN WKH K\GUDXOLF KRVH DQG FRXSOLQ
PD[LPXP SHULRG RI XVH 'R QRW XVH WKH I
WKHUH DUH OHDNV RU LI WKH PD[LPXP SHU
42 &KDSWHU H&ERQOQHFWLQJ WKH KRVHY R

(QVXUH WKDW WKH K\GUDXOLF KRVH LV IXC
K\GUDXGLF2ROOVSHFLILFDWLRQVY RQ SDJH

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



"RUNLQJ ZLWK K\GUDXOLF ZUHQFKHYV

JOXVKLQJ

6HWWLQJ WKH SUHVVXUH

+\GUDXOLF ZUHQFK

JLUVW FRQQHFW WKH SUHVVXUH VLGH &RQQHF
SURSHU PDQQHU /HW WKH FLUFOLS ORFN LQ S
EROWHG FRQQHFWLRQ

O 7KH K\GUDXOLF FRQQHFWLRQV RI WKH K
SRZHU SDFN DQG WKH K\GUDXOLF KRVH
FRPSDWLEOH

&RQQHFW WKH K\GUDXOLF KRVH IRU WKH UHW X

&KHFN WKH FRQQHFWLRQV IRU OHDNV DQG UHF
DUH OHDNYV

JOXVK&KDSWHU M)OXVKLQJYT RQ SDJH
(QVXUH WKDW WKH IDVWHQLQJ RSHUDWLRQ LV

5HDG WKH UHTXLUHG SUHVVXUH IURP WKH WRL
a 2SHUDWLQJ LQVWUXFWLRQ¥ &KD SMWKHHUWRR O
MEHWWLQJ WKH RSHUDWLQJ SUHVVXUHT RQ

&RQQHFW WRISHWORMOLQJ LOQVWUXFWLRQV IRU W

6HOHFWLQJ WKH p7LJKWHQT RU p/RRVHQYT IXQFWLRQ

7KH K\GUDXOLF SRZHU SDFN DOZD\V VWDUWYV ZLW|
VHOHFWHG IXQFWLRQ

5HPRWH FRQWURO ZLWK GKWSIXM\FWLRQ FXUUHQWO\ VHOHFWHG LV VKRZQ R
GLVSOD\

7LIKWHQLQJ

/RRVHQLQJ

3UHVV DQG KROG WKH UHG EXWWRQ

8VH WKH EODFN EXWWRQ WR&ZLWFK EHWZHHQ

7KH /(" Rl WKH UHPRWH FRQWURO LQGLFDWHYV WKF

I+

JUHHQ /(' LOOXPLQDWHG FRQWLQXRXVO\ 7LJK
UHG /(' LOOXPLQDWHG FRQWLQXRXVO\ /RRVHC

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



"RUNLQJ ZLWK K\GUDXOLF

ODQXDO RSHUDWLRQ + WLJKWHQLQJ
3HUVRQQHO , 8VHU

SURWHFWLYH HTSURRHHOPAWLYH ZRUN FORWKLQ.
, 6DIHW\ JRJJOHV
6DIHW\ JORYHYV
6DIHW\ VKRHV

(QVXUH WKDW WKH GHVE BHK® $SXQFUINLRQ LV
H6HOHFWLQJ WKH p7LJKWHQY RU p/RRVHQT

(QVXUH WKDW WKH FRUUB HRW®D SWHUYV X U|H6 HW
WKH RSHUDWLQJ SUHVVXUHYTY RQ SDJH

$WWDFK WKH WRRO WR WKH EROW LQ WKH

3UHVV WKH EODFN EXWWRQ

® 7TKH WRRO URWDWHV WKH EROW
SHOHDVH WKH EODFN EXWWRQ

O 7KH WRRO UHWUDFWYV

3UHVV DQG KROG WKH EXWWRQ DQG UHOHI
QR IXUWKHU YLVLEO\ GLVFHUQLEOH URWD\)\

3UHVV WKH UHG EXWWRQ WR VZLWEFK RII W
DIWHU HVWDEOLVKLQJ WKH EROWHG FRQQ

ODQXDO RSHUDWLRQ + ORRVHQLQJ
3HUVRQQHO , 8VHU

SURWHFWLYH HTSURRHHOPAWLYH ZRUN FORWKLQ.
, 6DIHW\ JRJJOHV
6DIHW\ JORYHYV
6DIHW\ VKRHV

(QVXUH WKDW WKH GHVE BHK® $SXQFUNLRQ LV
H6HOHFWLQJ WKH p7LIJKWHQY RU p/RRVHQT

(QVXUH WKDW WKH FRUUB HRW®D SWHUYV X U|H6 HW
WKH RSHUDWLQJ SUHVVXUHYTY RQ SDJH

$WWDFK WKH WRRO WR WKH EROW LQ WKH

3UHVV WKH EODFN EXWWRQ

® 7KH WRRO URWDWHV WKH EROW
SHOHDVH WKH EXWWRQ

O 7KH WRRO UHWUDFWYV

3UHVV DQG KROG WKH EXWWRQ DQG UHOHI
ORRVHQHG

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



"RUNLQJ ZLWK K\GUDXOLF ZUHQFKHYV

3UHVV WKH UHG EXWWRQ WR VZLWFK RIl WKH
DIWHU ORRVHQLQJ

$XWRPDWLF RSHUDWLRQ + OHDUQLQJ

)RU DXWRPDWLF RSHUDWLRQ WKH K\GUDXOLF SR
WDXJKW LQ FRQMXQFPW&RDSILMK W KHIHHWRROQJ T
RQ SDJH

$XWRPDWLF RSHUDWLRQ = WLIJKWHQLQJ
3HUVRQQHO , 8VHU

SURWHFWLYH HTBSURRPHHPAWLYH ZRUN FORWKLQJ
6DIHW\ JRJJOHYV
6DIHW\ JORYHV
, 6DIHW\ VKRHYV

7RUTXH URWDWLRQ DQJOH EROWHG FRQQHFWLRQV
FRQMXQFWLRQ ZLWK WKH FRQWURO XQLW RSWLR!

(QVXUH WKDW WKH GHVEWBHK® $XMHUNLRQ LV VHW
MEHOHFWLQJ WKH p7LIKWHQT RU p/RRVHQTY I1XQ

6ZLWFK RQ WKH K\GUDXOLF SRZHU SDFN 7R GF
EODFN EXWWRQ
‘DLW XQWLO WKH IODVKLQJ JUHHQ /(' OLIJKWV
$WWDFK WKH K\GUDXOLF ZUHQFK WR WKH ERO\
BWDUW WKH EROWLQJ SURFHVV 7R GR VR SUH
EXWWRQ
® 7KH JUHHQ /(' IODVKHV UDSLGO\

7KH EROWLQJ SURFHVV LV SHUIRUPHG DXWR

%ROWLQJ 2.

7KH JUHHQ /(" OLJKWV XS FROQWLQXRXVO\ LI WKH E
EHHQ FRPSOHWHG FRUUHFWO\

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



"RUNLQJ ZLWK K\GUDXOLF

%ROWHG FRQQHFWLRQ IDXOW\

0 WKH /(" IODVKHV XSRQ FRQFOXVLRQ RI WKH
KDV RFFXUUHG

7TKH FRQWURO RSWLRQ LV EORFNHG RQ WKH S|
PHVVDJH

SHPHG\ WKH BUDBWHU p7URXEOHVKRRWL
RQ SDJH

SHVWDUW WKH EROWLQJ SURFHVYV

%ROWLQJ SURFHVV DERUWSIERUWSBLYVSOD\HG LI WKH EROWLQJ SURFHVV

3UHVV WKH ZKLWH EXWWRQ

0O 7KH HUURU PHVVDJH DERUWHG PHVVDJH
RSWLRQ LV HQDEOHG DJDLQ RQ WKH K\G

$XWRPDWLF RSHUDWLRQ + ORRVHQLQJ

SHUVRQQHO ., S8VHU

SURWHFWLYH HTBURPHHPAWLYH ZRUN FORWKLQ.
, 6DIHW\ JRJJOHYV
6DIHW\ JORYHYV
, 6DIHW\ VKRHYV

(QVXUH WKDW WKH GHVE{ KB SIMHUWLRQ LV
MGHOHFWLQJ WKH p7LIJKWHQY RU p/RRVHQT
6ZLWFK RQ 7R GR VR SUHVV WKH EODFN E
DLW XQWLO WKH IODVKLQJ UHG /(" OLJKWYV
$WWDFK WKH K\GUDXOLF ZUHQFK WR WKH I

6WDUW WKH ORRVHQLQJ SURFHVV 7R GR V
ZKLWH EXWWRQ

® 7KH UHG /(' IODVKHV UDSLGO\

7KH ORRVHQLQJ SURFHVV LV QRW ILQLV}
5HOHDVH WKH ZKLWH EXWWRQ WR ILQLVK \

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



"RUNLQJ ZLWK K\GUDXOLF WHQVLRQHUV

'RUNLQJ ZLWK K\GUDXOLF WHQVLRQHUYV

6HOHFWLQJ WKH IXQFWLRQ

6HOHFW WKH K\GUDXOLF WHQVLRQHU IXQFWLR

7R GR VR ERDOOXXSoPH@RGCHEOPG VHOHFW
WKH GHVLUHG 8XREWHRQ MBHWWLQJ WKH IXQ!
RQ SDJH

8S WR EDU
3HUVRQQHO , 8VHU

SURWHFWLYH HTB3URPHHOAWLYH ZRUN FORWKLQJ
, B6DIHW\ JRJJOHYV
6DIHW\ JORYHYV
, B6DIHW\ VKRHYV

O 7KH K\GUDXOLF W IQRWIHR DRIQ QRMWWH G
1. WR WKH K\GUDXOLF SRZHU SDFN ZKHQ VHW\
VX UH

2EVHUYLQJ WKH WHQVLOH IRYHFBIGF WEKHWWIHTXLUHG WHQVLOH IRUFH IURP WK
WKH K\GUDXOLF WHQVLRQHU

/IRRVHQ WKH ORFN RQ WKH SUHVVXUH OLPLWLC
6WDUWLQJ WKH K\GUDXOLF SRBUWSDANGR VR SUHVV DQG KROG WKH EODF

6HWWLQJ WKH SUHVVXUH DG BKXWWWPKHKHWHTXLVLWH SUHVVXUH E\ WXUQLQJ W
YDOYH YDOYH

, (XUQLQJ DQWL FORFNZLVH * SUHVVXUH LV U
, XUQLQJ FORFNZLVH = SUHVVXUH LV LQFUHLEL

6 7KH VHW SUHVVXUH FDQ EH UHDG RQ WKH Sl

6HFXUH WKH ORFN RQ WKH SUHVVXUH DGMXVW

(QVXUH WKDW WKH PD[LPXP SUHVVXUH RI WKH
LV VXLWDEOH IRU WKH K\GUDXOLF SRZHU SDFN

&RQQHFWLQJ WKH K\GUDXOLRRHIDHAWR QHKH K\GUDXOLF WHQVLRQHU WR WKH

O 7KH K\GUDXOLF SRZHU SDFN LV SUHSDUHG II
VLRQHU RSHUDWLRQ

$WWDFK WKH K\GUDXOLF WHQVLRQHU WR WKH

THQVLRQLQJ ,Q RUGHU WR JHQHUDWH WKH UHTXLVLWH WHQ
KROG WKH EODFN EXWWRQ XQWLO WKH V\VWHF
VHW RQ WKH SUHVVXUH DGMXVWPHQW YDOYH I
WLRQ KDV EHHQ FRPSOHWHG FRUUHFWO\

5HOLHYLQJ SUHVVXUH 5HOHDVH WKH EODFN EXWWRQ
6 7KH VA\VWHP LV UHOLHYHG RI SUHVVXUH

5HPRYH WKH K\GUDXOLF WHQVLRQHU IURP WKF

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



"RUNLQJ ZLWK K\GUDXOLF V

8S WR EDU
3HUVRQQHO , 8VHU

SURWHFWLYH HTSURRHHOPAWLYH ZRUN FORWKLQ.
, 6DIHW\ JRJJOHV
6DIHW\ JORYHYV
6DIHW\ VKRHV

$ SUHVVXUH DPSOLILHU LV LQVWDOOHG RQ WK
SDFN 7KLV HQDEOHVY RSHUDWLRQ RI K\GUDXO|
SUHVVXUH RI EDU RSWLRQDO EDU

O 7KH K\GUDXOLF WQ®WBH RRIQ OQR-DFEIWH G
l WR WKH K\GUDXOLF SRZHU SDFN ZKHQ \
VXUH

6HW WKH SUHVVXUH DPSOLILHU VZLWFKLQ.
VLRQHU 2R @H

,Q WKHBRVLWLRQ WKH SRZHU SDFN LV VH
SUHVVXUH LV DSSOLHG DW WKH VLGH SUH
K\GUDXOLF WHQWL2RJBIRVLWQRRMKHVKH SRZH
LV VHW IRU EDU SUHVVXUH LV DSSOLHG
FRQQHFWLRQV IRU K\GUDXOLF ZUHQFK

ODUNLQJV

21 OD[LPXP EDU EDU DW WKH VL
FRQQHFWLRQ

2)) OD[LPXP EDU DW WKH IURQW SUHVYV

yLJ 6ZLWFKLQJ YDOYH
&ORVH WKH PDQXDO SUHVVXUH UHOLHI YD
SUHVVXUH
ODUNLQJV

3 %XLOG XS SUHVVXUH DW WKH K\GUDXOL
FRQQHFWLRQ

7 5HOLHYH SUHVVXUH

)LJ &ORVLQJ WKH SUHVVXUH UHOLHI
YDOYH

2EVHUYLQJ WKH WHQVLOH IRUFBIGFWEKHWHWHTXLUHG WHQVLOH IRUFH IURP
WKH K\GUDXOLF WHQVLRQHU

/IRRVHQ WKH ORFN RQ WKH SUHVVXUH OLPL

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



"RUNLQJ ZLWK K\GUDXOLF WHQVLRQHUYV

6WDUWLQJ WKH K\GUDXOLF SRZHU SDFN

6WDUW WKH K\GUDXOLF SRZHU SDFN 7R GR VR
EODFN EXWWRQ

6HW WKH SUHVVXUH
ODQXDO VHWHWWIQJ WKH SUHVVXUH DGMXVWP

$XWRPDWLPF WHWWLQJ WKH SUHVVXUH DXWRPD
OHDUQLQJ

6HWWLQJ WKH SUHVVXUH DGBXWWWPKQWHTXLVLWH SUHVVXUH E\ WXUQLQJ W
YDOYH YDOYH

, XUQLQJ DQWL FORFNZLVH £ SUHVVXUH LV U
7TXUQLQJ FORFNZLVH + SUHVVXUH LV LQFUHCLC

6O 7KH VHW SUHVVXUH FDQ EH UHDG RQ WKH Sl
6HFXUH WKH ORFN RQ WKH SUHVVXUH DGMXVW
SURFHH& ZARIKMHKENLQJ WKH PD[LPXP SUHVVXUH

BHWWLQJ WKH SUHVVXUH DXWRIPOWKHD SOHVVXUH DGMXVWPHQW YDOYH IXO
+ OHDUQLQJ

BWDUW WKH K\GUDXOLF SRZHU SDFN 7R GR VR
EXWWRQ

3UHVVY DQG KROG WKH ZKLWH EXWWRQ :KHQ G
SUHVVXUH DGMXVWPHQW YDOYH FORFNZLVH X
VXUH LV VKRZQ RQ WKH SUHVVXUH GLVSOD\

6 3XPS VWURNHY JHQHUDWH D ULVLQJ VHFRQUZC
WKH SUHVVXUH DPSOLILHU

3UHVV DQG KROG WKH ZKLWH EXWWRQ XQWLO
FRQWLQXRXVO\

BUHVVY WKH EODFN EXWWRQ EULHIO\
O 7KH DXWRPDWLF SUHVVXUH VHWWLQJ LV ILQ

7TKH SUHVVXUH LV VHW DQG WKH SRZHU SDFI
SUHVVXUH

,] WKH SUHVVXUH ZDV H[FHHGHG ZKHQ VHWWL(
K\GUDXOLF SRZHU SDFN RI SUHVVXUH DQG UHS
VHWWLQJ 7R GR VR UHOHDVH WKH ZKLWH EXW
a BHWWLQJ WKH SUHVVXUH DXWRPDWLFDOO\ %

6HFXUH WKH ORFN RQ WKH SUHVVXUH DGMXVW

&KHFNLQJ WKH PD[LPXP SUHVYQ@XX¥XHH WKDW WKH PD[LPXP SUHVVXUH RI WKH
LV VXLWDEOH IRU WKH K\GUDXOLF SRZHU SDFN

6ZLWFK RIl WKH K\GUDXOLF SRZHU SDFN
&RQQHFWLQJ WKH K\GUDXOL R RVHIHAWR QHH K\GUDXOLF WHQVLRQHU WR WKH!

® 7KH K\GUDXOLF SRZHU SDFN LV SUHSDUHG I}
VLRQHU RSHUDWLRQ

$WWDFK WKH K\GUDXOLF WHQVLRQHU WR WKH

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



"RUNLQJ ZLWK K\GUDXOLF V

ODQXDO RSHUDWLRQ

,Q RUGHU WR JHQHUDWH WKH UHTXLVLWH )\
EODFN EXWWRQ DV RIWHQ DV LV QHFHVVDL
EH UHDFKHG

7LIKWHQ WKH IDVWHQLQJ HOHPHQW 2EVH!L
LQ GRLQJ VR

&RPSHQVDWH IRU WKH SUHVVXUH GURSSLQ
YDOXH E\ UHSXPSLQJ 7R GR VR SUHVV WK
RIWHQ DV LV QHFHVVDU\ IRU WKH VHW SUH

5HOLHYH SUHVVXUH IURP WKH K\GUDXOLF
WKH IDVWHQLQJ HOHPHQW 7R GR VR SUH\

5HPRYH WKH K\GUDXOLF WHQVLRQHU IURP

$XWRPDWLF RSHUDWLRQ

3UHVV DQG KROG WKH ZKLWH EXWWRQ WR
SURFHVV 1RWH WKH EXLOGXS RI SUHVVXU
SOD\

6O 2QFH WKH SUHVHW SUHVVXUH LV UHDFKtF
SDFN DXWRPDWLFDOO\ VWRSV DQ\ IXUWk

O 'XH WR VHWWOLQJ ORVVHV IRU H
K\GUDXOLF SUHVVXUH RULJLQDOO

l WKH VA\VWHP FRXOG GURS DJDLQ
VDWH IRU WKHVH SUHVVXUH ORVYV
FDOO\ WKH SDXWRPDWLF UHSXPS”
DFWLYDWHG RQ WKH K\GUDXOLF S
DXWRPDWLF K\GUDXOLF WHQVLRQ

7KH K\GUDXOLF SRZHU SDFN DXWRPDWLF
DJDLQ LI SUHVVXUH GURSYV E\ EDU

7KH IDVWHQLQJ HOHPHQW LV WLIJKWHQH
5HOLHYH SUHVVXUH IURP WKH K\GUDXOLF !
WKH IDVWHQLQJ HOHPHQW 7R GR VR SUH\
5HPRYH WKH K\GUDXOLF WHQVLRQHU IURP

'"HDFWLYDWLQJ 3SDXWRPDWLF UHSXPS”

7KH 3SDXWRPDWLF UHSXPS™ IXQFWLRQ SUHYHQ\
DXWRPDWLF WHQVLRQLQJ 7R VZLWFK WKH IXQ
IROORZV

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



"RUNLQJ ZLWK K\GUDXOLF WHQVLRQHUV

7R GHDFWLYDWH WKH DXWRPDWLF UHSXPS SU
EXWWRQ

B3UHVV WKH EODFN EXWWEQDWE VZLWFK EHWZH

O 3$XWRPDWLF UHSXPS” LV DFWLYDWHG

S$XWRPDWLF UHSXPS LV GHDFWLYDWHG

S5HOLHYLQJ SUHVVXUH IURP WKH
K\GUDXOLF WHQVLRQHU

SBUHUHTXLVLWH 7KH K\GUDXOLF SRZHU SDFN LV V.

7KH VAVWHP QHHGV WR EH UHOLHYHG RI SUHVVXU'
WHQVLRQHU FDQ EH UHPRYHG

BUHVV WKH JUHHQ EXWWRQ EULHIO\

3UHVV WKH UHG EXWWRQ WR VZLWFK RIl WKH k
O 7KH K\GUDXOLF SRZHU SDFN LV UHOLHYHG R

ODQXDO SUHVVXUH UHOLHI

O 5HOLHYH SUHVVXUH IURP WKH K\GUDXOL
PDQXDOO\ LQ WKH HYHQW RI IDXOWV H
IDLOXUH

2SHQ WKH SUHVVXUH UHOLHI YDOYH RI WKH SU

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



OXOWLSOH ERO

OXOWLSOH EROWLQJ

+\GUDXOLF SRZHU SDFNV ZLWK ; FRQWURO V)
ZLWK JUDSKLF GLVSOD\ FDQ RIIHU DQ DXWRPD
S0XOWL" $XWRORGH

7KH IROORZLQJ DUH VXLWDEOH IRU XVH ZLWK

+\GUDXOLF SRZHU SDFNV EDU ; FRQWU
‘XDO K\GUDXOLF SRZHU SDFNYV EDU
VAVWHP

7KLY DOORZV PXOWLSOH WRROV WR EH XVHG \

7KLV IXQFWLRQ FDQ EH HQDEOK\&@ UPX VIR B R3Z
SDFNV

O 2Q0\ LGHQWLFDO WRROV FDQ EH XVHG

l 7KH PD[LPXP QXPEHU RI WRROV LV OLPL
TXDQWLW\

L (IDPSOH PXOWLSOH EROWLRAPDWLF EROWHG FRQQHFWLRQV DU
SRVVLEOH ZLWK KRVH QXWUXQQHUV

2Q0\ EDU WRROV FDQ EH XVHG ZLWK
IXQFWLRQ

6\WWHP UHTXLUHPHQWY 7KH IROORZLQJ V\VWHP UHTXLUHPHQWY DSSO\
$XWRORGH IXQFWLRQ
FRQWURO V\VWHP
- ILUPZDUH
© UHPRWH FRQWURO ILUPZDUH
RQWURO XQLW
%( ILUPZDUH
3& VRIWZDUH

H+ + R + H+ -

+DUGZDUH UHTXLUHPHQWYV

+RVH FRQQHFWLRQV

7TKH QXPEHU RI FRQQHFWLRQV IRU FRXSOLQJV
EORFN PXVW FRUUHVSRQG WR WKH QXPEHU RI

([DPSOH )RU WDQGHP XVH ZLWK D KRVH QXW
EH WZR FRXSOLQJV DQG WZR QLSSOHV DYDLOI

$OWHUQDWLYHO\ D PXOWLSOH GLVWULEXWRU
WRUV DUH DYDLODEOH IGRRHUS$EIW GHVLIQV

([DPSOH 7ZR ZD\ GLVWULEXWRU IRU KRVH Q>
EDU ZLWK FRQQHFWLQJ KRVHYV

)LJ ([DPSOH PXOWLSOH GLVWULEXWRU

+LJK SUHVVXUH KRVHYV 7ZR K\GUDXOLF KRVHV GHVLJQHG IRU WKH PD]
UHTXLUHG IRU HDFK WRRO WR EH FRQQHFWHG

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



OXOWLSOH EROWLQJ

2LO YROXPH

([DPSOH )RXU KLJK SUHVVXUH KRVHV DUH UHTXLU
ZLWK D KRVH QXWUXQQHU

7KH XVDEOH RLO YROXPH LQ WKH VXUJH WDQN D
PXVW EH VXIILFLHQW IRU XVH ZLWK PXOWLSOH WR

6HOHFWLQJ WKH PXOWLSOH EROWLQJ IXQFWLRQ

SHPRWH FRQWURO

&RQWURO XQLW

O 7KLV VXEPHQX LV RQO\ GLVSOD\HG LI WKH ¢
SRZHU SDFN FRPPDQGVY PRUH WKDQ RQH PR
LV QRW FRQQHFWHG WR D FRQWURO XQLW

, I D FROQWURO XQLW LV FRQQHFWHG LW GH
PRGH I WKH FRQWURO XQLW LV GLVFRQQH
K\GUDXOLF SRZHU SDFN UHWXUQV WR WKH |
DFWLYDWHG PRGH

7KH K\GUDXOLF SRZHU SDFN FDQ SHUIRUP WKH IR
IXQFWLRQV $XWRORGH GHSHQGLQJ RQ DFWLYDWI
® LUHQFKBXWRPDWLF EROWLQJ ZLWK D UDWFKHW

H7THQVLROKWRPDWLF WHQVLRQLQJ ZLWK DQ\ QXF
K\GUDXOLF WHQVLRQHUV

HWLQJ WRRO PXOWLSOH EROWLQJ

6HOHF\WOWEGWMRORGH
& ® ORGH QRW DFWLYH
ORGH DFWLYH

7KH FXUUHQW IXQFWLRQ LV GLVSOD\HG DV C
OHIW RI WKH UHPRWH FRQWURO 7KH IROOR:
UHODW L R@ XORN QKW L R Q

B 7LJKWHQLQJ LQ 20XOWL" PRGH
I IRRVHQLQJ LQ 30XOWL" PRGH

O )RU IXUWKHU LQIRUPDWLRQ VHH WKH RSHU
l WLRQV IRU WKH FRQWURO XQLW

,Q WKH 3%( H[H  3& SURJUDP WKH 30XOWL" PRGH
LQ DGGLWLRQ WR WKH DOUHDG\ H[LVWLQJ PRGHYV
DQJOH HWF

6HOHFW 30XOWL" PRGH

O $ IXUWKHU LQSXW ILHOG LQ DGGLWLRQ WR
PRGH DSSHDUV DIWHU VHOHFWLQJ WKLV PR

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



OXOWLSOH ERO

(QWHU WKH QXPEHU RI WRROV XVHG

O 2QFH WKH IDVWHQLQJ RSHUDWLRQ KDV E
FROQWURO XQLW WKLV RSHUDWLRQ LV KI
DOO RWKHU IDVWHQLQJ RSHUDWLRQV

$ 30XOWL" IDVWHQLQJ RSHUDWLRQ FDQ RQO\ E
XQLW LI WKH K\GUDXOLF SRZHU SDFN FRQQHF)\
PRGH

OXOWLSOH EROWLQJ

'LWK WKH H[FHSWLRQ RI WKH GHYLDWLRQV GH
LV LGHQWLFDO WR WKDWuRU HDQPRIGWMLQJ SURFF

/HDUQLQJ PRGH ,Q WKLY PRGH WRR WKH K\GUDXOLF SRZHU S
FRQQHFWHG K\GUDXOLF WRUTXH ZUHQFKHV EF
SURFHVYV

&RQQHFW DOO K\GUDXOLF WRROV VXEVHTX
/HD Q& KDSWHU H/HDUQLQJY RQ SDJH

7TLIKWHQLQJ PRGH
O OXOWLSOH EROWLQJ LV D VHPL DXWRPD
l EROWLQJ SORWROGHGW XWRPDWLFDOO\

$V VRRQ DV WKH K\GUDXOLF SRZHU SDFN GHW
OLNHO\ EHHQ WLJKWHQHG WKH UHG /(' LV GLV

(QVXUH WKDW WKHUH LV LQ IDFW QR EROW
EODFN EXWWRQ FRQWLQXH SUHVVLQJ WKF

O 7KH K\GUDXOLF SRZHU SDFN FRPSOHWHYV
JUHVV DQG WKHQ ILQLVKHYVY WKH EROWLC
PHVVDJH

. D FRQWURO XQLW LV FRQQHFWHG WKI
SUHVVXUH LV WUDQVIHUUHG WR WKH FR:
WLRQ SXUSRVHYV

'R QRW UHOHDVH WKH ZKLWH EXWWRQ XQW
ILQLVKHG

O B %ROWHG FRQQHFWLRQ 2.

SUHPDWXUH UHOHDVH LV GHHPHG WR |
XVHU’

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



OXOWLSOH EROWLQJ

S0XOWL" IXQFWLRQ ZLWK FRQWURO XQLW

,Q WKH 3%( H[H 3& SURJUDP WKH 30XOWL" IXQFWV
LQ DGGLWLRQ WR WKH DOUHDG\ H[LVWLQJ IXQFWL
DQJOH

6HOHFW WKH 30XOWL™ IXQFWLRQ

O $ IXUWKHU LQSXW ILHOG LQ DGGLWLRQ WR
PRGH DSSHDUV DIWHU VHOHFWLQJ WKLV [IXC

(QWHU WKH QXPEHU RI KHDGV XVHG LQ WKH DC
SOD\HG LQ WKH *:UHQFK  IXQFWLRQ

7UDQVIHU WKH IDVWHQLQJ RS Hl) B\R DRVQU RVGR W K
XQLW RSHUDWLQJ LQVWUXFWLRQV

O 2QFH VXFK D IDVWHQLQJ RSHUDWLRQ KDV Et
WKH FRQWURO XQLW WKLV RSHUDWLRQ LV K
DV DOO RWKHU IDVWHQLQJ RSHUDWLRQV

O $ *0XOWL  IDVWHQLQJ RSHUDWLRQ FD
VHOHFWHG RQ WKH FRQWURO XQLW LI
l QHFWHG K\GUDXOLF SRZHU SDFN LV X
IRU WKLV IXQFWLRQ DQDORJRXV WR
URWDWLRQ DQJOH IDVWHQLQJ RSHUD'

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



'RFXPHQWLQJ RSHUL

'RFXPHQWLQJ RSHUDWLRQ

2SWLRQ

() 2SHUDWLRQ RI WKH K\GUDXOLF SRZHU ¢
GRFXPHQWHG LQ FRQMXQFWLRQ ZLWK W
WURO XQLW

7KH FRQWURO XQLW LV FRQQHFWHG WR WKH K
VHUYLFH DQG GRFXPHQWDWLRQ LQWHUIDFH X\
SDFN DGDSWHU FDEOH

JRU IXUWKHU LQIR RRIDMRRO XBHW RSHUDWLQ.
7KH IROORZLQJ LV GHVFULEHG WKHUHLQ

, &RQQHFWLQJ WKH FRQWURO XQLW
3XWWLQJ WKH FRQWURO XQLW LQWR VHUYLI

&RQWUROOLQJ WHQVLRQLQJ ZLWK WKH FRQ!
SDFNV RQO\

&RQWUROOLQJ WKH EROWLQJ SURFHVV ZLW|
., /IRRVHQLQJ
., )XUWKHU IXQFWLRQV Rl WKH FRQWURO XQLV
., 8VHU GDWD HQWU\
9LHZLQJ GRFXPHQWDWLRQ DQG GDWD
9LHZLQJ LQIRUPDWLRQ DERXW WKH FRQWUR
, &KDQJLQJ VHWWLQJV
., BZLWFKLQJ RIl WKH FRQWURO XQLW
., 'DWD H[FKDQJH EHWZHHQ 3& DQG FRQWURO

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



&UHDWLQJ DQG PDQDJLQJ IDVWHQLQJ RSHUDWLRQV

&UHDWLQJ DQG PDQDJLQJ IDVWHQLQJ RSH

2SWLRQ J)DVWHQLQJ RSHUDWLRQV FDQ EH FUHDWHG DQG P
3%( H[H 3& SURJUDP DQG WKH FRQWURO XQLW

JRU IXUWKHU LQIRUBDW HRI® ¥&ISURJUDP RSHUDWI
LQVWUXFWLRQV

7KH IROORZLQJ LV GHVFULEHG WKHUHLQ

&UHDWLQJ XVHU ILHOGYV
&UHDWLQJ DQG HGLWLQJ IDVWHQLQJ RSHUDWLR
&UHDWLQJ GHILQLWLRQ OLVWV IRU EROWLQJ
0DQDJLQJ GRFXPHQWDWLRQ GDWD

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



&RQWURO XQLW

&RQWURO XQLW %/

SHIHUHQFH QXPEHU

%ULHI GHVFULSWLRQ

6FRSH RI GHOLYHU\

S$

%ROWLQJ RSHUDWLRQV DOO LPSOHPHQWHG W
URWDWLRQ DQJOHV RU WHQVLRQLQJ RSHUDW
RSWLRQDO FRQWURO XQLW %( $IWHU EHLQJ
GDWD FDQ VHUYH DV YHULILDEOH SURRI RI ZR

7KH VFRSH Rl GHOLYHU\ IRU WKH FRQWURO XQ
ORZLQJ

, &RQWURO XQLW %(
'RFNLQJ VWDWLRQ
$GDSWHU FDEOH

. &'

, +ROGHU RSWLRQ

,OOXVWUDWLRQ

,OOXVWUDWLRQ RI WKH FRQWURO XQLW %¢(

yLJ

,OOXVWUDWLRQ

+RXVLQJ ZLWK SRUW IRU WKH GRFNLQJ VWD
'LVSOD\

'RFEFNLQJ VWDWLRQ

OHQXV DQG QDYLJDWLRQ EXWWRQV

,QSXW EXWWRQV

3RUW IRU WKH DGDSWHU FDEOH

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



&RQWURO XQ

LW

'LVSOD\
123
‘—-(n#l 19.09, 12:43 #)5
Power pack
IQ-VAX 2 Z D1500 84-0000
¥.8.2 / Rev. 2885
Voltage Current
228, 0.
Mains freq. Qil temp.
50.. 35

Power pack operating Motor operating hrs,__

30:44 h:min 1:55 h:min

_—6

yLJ

% (

'LVSOD\ HOHPHQWYV

&RQQHFWLRQ VWDWXV

&RQWURO XQLW %( QRW
K\GUDXOLF SRZHU SDFN

FRQQHFWI

&RQWURO XQLW %( FRQQHFWHG WI
K\GUDXOLF SRZHU SDFN

&RQWURO XQLW %( KDV D GDWD FF

WKH 3&

+\GUDXOLF SRZHU SDFN VWDWXYV

+\GUDXOLF WHQVLRQHU PRGH

1R EROWLQJ DSSOLFDWLRQ WUDQVF
7RUTXH IXQFWLRQ
JRRVHQLQJ IXQFWLRQ
7RUTXH URWDWLRQ DQJOH

IXQFWLR

SUHVVXUH DGMXVWPHQW PRGH DFW
EDU + K\GUDXOLF WHCVLRQHU |

EDU + EROWYV IXQFWLRO + OHDUQ
UHTXLUHG

I1XPEHU RI WKH FXUUHQW EROWLQJ RSHUDWLR!
'DWH WLPH
%DWWHU\ FKDUJH VWDWXV RU PDLQV VXSSO\

YRRWHU

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



&RQWURO XQLW

OHQXV DQG QDYLJDWLRQ EXWWRQV

7ULDQJXODU EXWWRQ

IDYLIDWLRQ EXWWRQV

OHQX EXWWRQ

yLJ OHQXV DQG QDYLJDWLRQ EXWWRQV

,QSXW EXWWRQYV

yLJ L, QSXW EXWWRQV

6RIWZDUH

&RQILUPDWLRD @ XWWRQ

&DQFHO EX&RER Q

,QSXWYV RI OHWWHUYV DQG QXPEHUV
6ZLWFK EHWZHHQ XSSHU FDVH ORZHU FDVH

7KH 3% ( H[H 3& VRIWZDUH LV SDUW RI WKH V
FROQWURO XQLW %( 7KLV DOORZV \RX WR FUF}
WKH 3& ZKLFK FDQ WKHQ EH WUDQVIHUUHG W
SRZHU SDFN YLD WKH FRQWURO XQLW

$ & FRQWDLQLQJ WKH IROORZLQJ LV HQFORVH
'RN X 2SHUDWLQJ LQVWUXFWLRQV LQ VHYHU
62 YROGHU FRQWDLQLQJ VDYHG IXQFWLR(
9HUVLRQBABRUPDWLRQ DERXW WKH FXUUHQW V

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



&RQWURO XQLW %(

TKHI6ZTIROGHU FRQWDLQV WKH IROORZLQJ
'DWD '‘DWD IROGHU
% ( 3URJUDP IRU HQWHULQJ GRFXPHQWDWLR

%( 6\QF 3URJUDP IRU VIQFKURQLVLQJ WKH VSHFL
WKH FRPSXWHU ZLWK WKH FRQWURO XQl
IHUULQJ WKH EROWLQJ DSSOLFDWLRQ G|

%( 8SGDWMKOLQH XSGDWH IRU QHZ IXQFWLRQV DQ
'"U([SORUH2QOLQH XSGDWH IRU QHZ IXQFWLRQV DQ
7RROV&UHMRR® GDWDEDVH

$GDSWHU FDEOH

$Q DGDSWHU FDEOH LV SDUW RI WKH VFRSH RI GH
%( 7KLV FDEOH FRQQHFWYV WKH FRQWURO XQLW
RI WKH K\GUDXOLF SRZHU SDFN

5HG EXVKERDQHFW WKH UHG EXVKLQJ WR WKH FR¢

%OXH SOXDVHUW WKH EOXH SOXJ LQ WKH GRFXPH
VHUYLFH LQWHUIDFH RI WKH K\GUDXOLF

)LJ $GDSWHU FDEOH

'RENLQJ VWDWLRQ

$ GRFNLQJ VWDWLRQ LV SDUW Rl WKH VFRSH RI G|
%( 7KH GRFNLQJ VWDWLRQV DOORZV \RX WR FKD
FRQWURO XQLW %

)LJ 'RFNLQJ VWDWLRQ

6DIHW\

I XVLQJ WKH FRQWURO XQLW %( DOVR REVHUYH
LQVWUXFWLRQV UHJDUGLQJ UHVLGXDO ULVNV SRV
SDFN DQG WKH K\GUDXOLF WRRO

% DWWHU\ 7KH FRQWURO XQLW %( LV HTXLSSHG ZLWK D EDYV

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



&RQWURO XQLW

:$51,1*
'DQJHU RI LQMXU\ IURP LQFRUUHFW KDC
WHULHV

,QFRUUHFW KDQGOLQJ RI UHFKDUJHDEO
UHVXOW LQ ILUH H[SORVLRQV DQG HOH
(VEDSLQJ JDVHV RU VPRNH FDQ OHDG W
DQG VXIIRFDWLRQ

+ 2Q0\ XVH WKH GRFNLQJ VWDWLRQ LQ
GHOLYHU\ WR FKDUJH WKH EDWWHU\

+ 1HYHU RSHQ WKH FRQWURO XQLW %/
WKH EDWWHU\ $0ZD\V GLVSRVH RI W
WRJHWKHU ZLWK WKH FRQWURO XQLW
. WKH EDWWHU\ LV IDXOW\ FRQWDF\
VHUYLFH

I+

'DWD SURWHFWLRQ 'DWD LV UHFRUGHG ZKLOH WKH FRQWURO XQL\

7KH RSHUDWRU PXVW HQVXUH WKDW VDYLQJ D
GDWD FRPSOLHV ZLWK WKH ORFDOO\ DSSOLFD

&KDUJLQJ WKH FRQWURO XQLW %(

. WKH FRQWURO XQLW %( LV FRQQHFWHG WR
WKH K\GUDXOLF SRZHU SDFN VXSSOLHV WKH F
WULFDO HQHUJ\

7TKH FRQWURO XQLW %( LV DOVR HTXLSSHG Z
XQLW %( LV FRQQHFWHG WR WKH K\GUDXOLF
QRW FKDUJHG

"$1%(5
'DQJHU RI GHDWK GXH WR HOHFWULI
2Q0\ XVH WKH RULJLQDO 368

&RQQHFWLQJ WKH 368

7R FKDUJH WKH EDWWHU\ FRQQHFW WKH G
DQG SOXJ WKH SRZHU SOXJ LQWR WKH SRZ

'RFNLQJ VWDWLRQ &RQQHFW WKH FRQWURO XQLW %( WR WKI
6O 7TKH EDWWHU\ RI WKH FRQWURO XQLW LV

7KH FRQWURO XQLW FDQ EH RSHUDWHG
ZLWKRXW DQ HIWHUQDO SRZHU VXSSO\ L
FKDUJHG

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



&RQWURO XQLW %(

&RQQHFWLQJ WKH FRQWURO XQLW %/

&RQQHFW WKH UHG EXVKLQJ Rl WKH DGDSWHU
WKH FRQWURO XQLW %( )LJ

30XJ WKH EOXH SOXJ RI WKH DGDSWHU FDEOH
GRFXPHQWDWLRQ DQG VHUYLFH LQWHUIDFH RI

SDFN )LJ
6XSSO\ WKH K\GUDXOLF SRZHU SDFN ZLWK SRZ

O 7TKH FRQWURO XQLW %( LV VXSSOLHG ZLWK

)LJ &RQQHFWLQJ WKH DGDSWHU FDEOH

SXWWLQJ WKH FRQWURO XQLW %( LQWR RSHUDWLRC

7R SXW WKH FRQWURO XQLW %( LQWR RSHUDWLR
6WDUWLQJ

BUHVVWR VZLWFK RQ WKH FRQWURO XQLW %(

O 7TKH FRQWURO XQLW %( LV LQLWLDOLVHG
7TKH VWDUW VFUHHQ LV GLVSOD\HG

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



&RQWURO XQLW

I WKH FRQWURO XQLW %( KDV QHYHU EHI
3& WKH PHVVDJH )LJ LV GLVSOD\HG 6\C
WURO XQLW?2Z& WIKSOV B & H'DWD H[FKDQJI
3& DQG FRQWURO XQR@W®§ REBVIDDHW WKH FF
%( 2 p6WDUWLQJYT RQ SDJH

I WKH PHVVDJH )LJ LV GLVSOD\HG LQ Ut
VIQFKURQLVHG FRQWURO XQLW WKH LQWH
+DYH WKH EDWWHU\ H[FKIDQHHBLEH3/$5%"

)LJ OHVVDJH

,QLWLDOLVDWLRQ DLW XQWLO LQLWLDOLVDWLRQ LV FRPSOH

® $ SURSHU FRQQHFWLRQ EHWZHHQ WKH K
DQG FRQWURO XQLW %( LV LQGLFDWHG
yLJ E\

® ., WKH GDWD FRQQHFWLRQ KDV EHHQ HV
WKH FRQWURO XQLW %( DQG WKH K\GU!
H3RZHU 3DFN 'DRVDQXLHZGLVSOD\HG

yLJ 3RZHU SDFN GDWD

, ] WKHUH LV D IDXOW\ FRQQHFWLRQ EHWZH
DQG WKH K\GUDXOLF SRZHU SDFNHQ@WRQOIHF
WKDW WKH DGDSWHU FDEOH KDV EHHQ FRQC

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



&RQWURO XQLW %(

SUHORDGLQJ ZLWK WKH FRQWURO XQLW %

O BUHORDGLQJ LV RQO\ SRVVLEOH ZLWK GXDC
l SRZHU SDFENV

BUHSDULQJ WKH FRQWURQGUHUHT Xy LDQEG
KI\GUDXOLF SRZHU SDFN , (KH K\GUDXOLF SRZHU SDFN DQG WKH FRQWURC

QHFWH&EKDSWHU H&RQQHFWLQJ WKH FRQWUR
RQ SDJH

. 7KH K\GUDXOLF SRZHU SDFN DQG WKH FRQWURC
IRU XVE@KDSWHU H3XWWLQJ WKH FRQWURO X(

UDWLRQY RQ SDJH

. %ROWLQJ DSSOLFDWLRQV K\GUDXOLF WHQVLRQ
DWHG DQG ZHUH WUDQVIHUUH& &WDBWHUFRQWU
HODQDJLQJ EROWLQJ DSSOLFDWLRQVY RQ Sl

UHVVWR FDOO XS WKH PDLQ PHQX RI WKH FRQ

8VH RU WR VHOHRBRWOMKH)J $SIERHEX
DQG FRQILUP ZLWK

O 7KH OLVW RI DYDLODEOH EROWLQJ DSSOLFD

yLJ %ROWLQJ DSSOLFDWLRQ GHILQLWLRQV

8VH RU WR VHOHFW WKH OLVW RI EROWLQJ D
FRQILUP ZLWK

)LJ %ROWLQJ DSSOLFDWLRQ GHILQLWLRQYV

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



yLJ

yLJ

)LJ

)LJ

&RQWURO XQLW

8VH RU WR VHOHFW WKH EROWLQJ DSSOL
ZLWK

/ILVW RI EROWLQJ DSSOLFDWLRQV

(QVXUH WKDW D EROWLQJ DSSOLFDWLRQ F
VLRQHU PRGH PDUNWHGHQAMKWHG

O 7KH EROWLQJ DSSOLFDWLRQ SDUDPHWHI
K\GUDXOLF SRZHU SDFN

%ROWLQJ DSSOLFDWLRQ

(O 7KH SUHVVXUH DGMXVWPHQW RQO\ :
VXUH DGMXVWPHQW PRGH LI XVLQJ )
XQLW %/

7R VZLWFK WR SUHVVXUH DGMXVWPHQW PR
EXWWRQ WR DFWLYDWH DGMXVWPHQW PRG
NHHSLQJ WKH UHG EXWWRQ SUHVVHG GRZC

8VH WKH SUHVVXUH UHGXFLQJ YDOYH WR V
WHQVLRQLQJ IRUFH LQ N1 GLVSOD\HG RQ V
2 KDSWHU H6HWWLQJ WKH RSHUDWLQJ

3UHVV WKH ZKLWH EXWWRQ DQG UHG EXWYV
VLPXOWDQHRXVO\ WR GHDFWLYDWH SUHVV

SUHVVXUH DGMXVWPHQW

O 7KH ZLQGRZ IRU GDWD HQWU\ DSSHDUV

O ,Q WKH H%ROXEPB@PIGDWD IRU
WKH EROWHG FRQQHFWLRQ H J F

l QDPH RSHUDWRUYV QXPEHU ZRU|
LJQDWLRQ FDQ EH HQWHUHG LQ \
XVHU GHILQHG WH[W ILHOGYV

a @RQWLQXHG RQ WKH QHIJ\

%ROW GDWD

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



&RQWURO XQLW

(QWHULQJ EROW GDWD

)LJ %ROW GDWD

7HQVLRQLQJ

% (

7KH QXPEHU DQG QDPH RI WKH ILHOG)
GHILQHG LQ WKH 3& VRIWZDUH 3%( H
LQFOXGHG LQ WKH GHOLYHU\ 7KH FR(
XQLW %( FDQQRW EH XVHG WR PDNH
FKDQJHV LQ WKLV UHJDUG ,W LV RQO
WR HQWHU GDWD LQ WKH ILHOGV LI D
DSSOLFDWLRQ ZDV VHOHFWHG EHIRUF

6HOHFW WKH GDWD ILHOG

8VH WKH LQSXW EXWWRQV WR HQWHU IUHH WH

3UHVVWR VZLWFK EHWZHHQ XSSHU FDVH ORZH
QXPHULFDO LQSXW

&RQILUP WKH H@®@W URDILMHO ZLWK

& ,1 WKH HQWU\ LV FRQILUPHG WKH GDWD LV \
WKH VHOHFWHG EROWLQJ DSSOLFDWLRQ LV
SDQHO 7KH KHDGHU GLVSOD\V WKH QXPEHU
FRQQHFWLRQ

&RQQHFW WKH K\GUDXOLF WHQVLRQHU WR WKt

O 'RFXPHQWHG RSHUDWLRQ RI WKH K\GUDXOLF
EHHQ SUHSDUHG

3UHVV DQG KROG WKH ZKLWH EXWWRQ RQ WKH

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



&RQWURO XQLW

O 7KH SUHVVXUH EXLOG XS LV VKRZQ RQ W

3UHVV DQG KROG WKH ZKLWH EXWWRQ RQ
WKH JUHHQ DQG UHG /('V OLJKW XS FRQWL
RXVO\ RQ WKH UHPRWH FRQWURO

)LJ 3UHVVXUH EXLOG XS

O 7KH WHQVLOH IRUFH DFKLHYHG LV ZLWK|
DQG WKH FRQWURO XQLW %( LQGLFDWLE

)LJ &RQWURO XQLW GLVSOD\

O 7KH UHPRWH FRQWURO GLVSOD\ LQGLFD

7TLIKWHQ WKH IDVWHQLQJ HOHPHQW

O ,1 XVLQJ WKH FRQWURO XQLW %( WKH |
DOzZD\V UH SXPSV LI IRU H[DPSOH WKH
GURSVY GXH WR VHWWOLQJ ORVVHV

5HOLHYH SUHVVXUH IURP WKH K\GUDXOLF !
WKH IDVWHQLQJ HOHPHQW 3UHVV WKH JUF
FROQOWURO WR GR VR

O 7TKH FRQWURO V\VWHP GRFXPHQWV WKH
)LJ 5HPRWH FRQWURO GLVSO®PRHGLDWHO\ EHIRUH SUHVVXUH UHOLHI

'RFXPHQWDWLRQ IRU WKH WHQVLRQLQJ
SURFHVYV

I WKH WHQVLRQLQJ SURFHVYVY KDV EHHQ FRPS(
H7THQVLRQIIRHIVY¥ NJH DSSHDUV RQ WKH FRQWUR

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



&RQWURO XQLW %(

&DQFHOODWLRQ E\ WKH XVHU

, ] WKH WHQVLRQLQJ SURFHVY ZDV FDQFHOOHG E\

EXWWRQ RQ WKH UH RBWHU FRIQMAHROM@ H\EHV V D J H
DSSHDUV RQ WKH FRQWURO XQLW %/

)DXOW\ WHQVLRQLQJ SURFHVYV

2WKHU HUURU PHVVDJHV VXFK DV H[FHHGLQJ WKF
VLEOH WHQVLOH IRUFH E\ LODGYHUWHQWO\ VKLIW
YDOYH DUH VKRZQ DV D SODLQ WH[W PHVVDJH

,/ WKHUH LV D SHQGLQJ HUURU PHVVDJH WKH QXF
FRQQHFWLRQ GRHV QRW LQFUHDVH DXWRPDWLFDC

%ROWLQJ ZLWK WKH FRQWURO XQLW 9% (

BUHSDULQJ WKH FRQWURQGUHUHT XBVLIEO G

KI\GUDXOLF SRZHU SDFN , (KH K\GUDXOLF SRZHU SDFN LV VXLWDEOH IRU \

DSSOLFDWLRQV
, (KH K\GUDXOLF SRZHU SDFN DQG WKH FRQWURC

QHFWH&KDSWHU H&RQQHFWLQJ WKH FRQWUR
RQ SDJH

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



)LJ

&RQWURO XQLW

7KH K\GUDXOLF SRZHU SDFN DQG WKH FRQW
IRU XV&KDSWHU M3IXWWLQJ WKH FRQWUR
UDWLRQYT RQ SDJH

%ROWLQJ DSSOLFDWLRQV WRUTXH PRGH RLU
KDYH EHHQ FUHDWHG DQG ZHUH WUDQVIHULU
4 &KDSWHU pMODQDJLQJ EROWLQJ DSSOL

3UHVVWR FDOO XS WKH PDLQ PHQX RI WKH

8VH RU WR VHOHBWOMKHJ $SSERHYX
DQG FRQILUP ZLWK
® 7KH OLVW RI DYDLODEOH EROWLQJ DSSO

8VH RU WR VHOHFW WKH OLVW RI EROWL(
FRQILUP ZLWK

%ROWLQJ DSSOLFDWLRQ GHILQLWLRQV

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



&RQWURO XQLW %(

yLJ

)LJ

8VH RU WR VHOHFW WKH EROWLQJ DSSOLFDW
ZLWK

O 7TRUTXH DQJOH EROWLQJ DSSOLFDWLRQ\
EH SHUIRUPHG ZLWK VXLWDEOH K\GUD X
SDFENV

7KH FRQWURO XQLW GHWHFWY ZKHWKHU
QHFWHG K\GUDXOLF SRZHU SDFN FDQ St
WRUTXH DQJOH EROWLQJ DSSOLFDWLRQ
K\GUDXOLF SRZHU SDFN LV QRW VXLWDE
WRUTXH DQJOH EROWLQJ DSSOLFDWLRQ
JUH\HG RXW RQ WKH FRQWURO XQLW

%ROWLQJ DSSOLFDWLRQ
O 7KH EROWLQJ DSSOLFDWLRQ SDUDPHWHUV D
K\GUDXOLF SRZHU SDFN
O TKHI&DOLEUWWER®@Y DSSHDUV

, | WKH SRZHU SDFN UHTXLUHY FDOLEUDWLRC
E LQ WKH VWDWXV EDU

L&D O LEUDMARQ T 6 ,] WKH FDOLEUDWLRQ SUHVVXUH FRUUHVSRQC
OHDUQHG EROWLQJ SUHVVXUH DQG WKH VDP
LV XVHQU&E&WRKHE WWERQ@Y DSSHDUV &DOLEUD
QRW SHUIRUPHG DJDLQ %ROWLQJ FDQ FRPP

&RQQHFW WKH K\GUDXOLF ZUHQFK WR WKH K\G

6HWWLQJ WKH SUHVVXUH 6HW WKH SUHVVXUH

, RUTXH EROWLQJ DSSOLFDWLRQV
2Q WKH SUHVVXUH UHGXFLQJ YDOYH RI WKH
SDFN VHW WKH SUHVVXUH 3:3WDUJHW YDOXH
SRVVLEOH VR WKDW LV FRUUHVSRQGV WR W

, RUTXH DQJOH EROWLQJ DSSOLFDWLRQV
7TKH WRUTXH LQGLFDWHG RQ WKH FRQWURO
YDOXH 6HW WKH K\GUDXOLF SRZHU SDFN WHF
VXUH FRUUHVSRQGLQJ WR D WRUTXH LQ HI[F!
YDOXH

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



yLJ

7TRUTXH

&DOLEUDWLRQ

yLJ

&DOLEUDWLRQ HUURU

&RQWURO XQLW

:$51,1*
'‘DQJHU RI LQMXU\ IURP KLJK SUHVVX
([FHVVLYH SUHVVXUH FDQ FDXVH FR
WR EXUVW DQG UHVXOW LQ LQMXUL
GDPDJH

+ 1HYHU H[FHHG WKH PD[LPXP SHUF
RSHUDWLQJ SUHVVXUH IRU WKH F|
K\GUDXOLF ZUHQFK

:KLOH DGMXVWLQJ WKH SUHVVXUH REVHU\)
UHVXOWLQJ WRUTXH RQ WKH FRQWURO XQI
([DPSOH WRUTXH DQJOH EROWLQJ SURFHYV

7KH YDOXH IRU WKH VHW SUHVVXUH FRUUH
R 1P DQG LV WKXV JUHDWHU WKDQ WK
1P 7KH UHVXOW LV 2.

O ,1 WKH QHFHVVDU\ SUHVVXUH KDV EHHQ
GLVSOD\ LQGLFDWLQJ WKH WRUTXH LV J

SHUIRURISMKXAHLEURWYWEWR DR Q RI WKH K\GUDXO
SDFN

® $Q HUURU GXULQJ FDOLEUDWLRQ LV LQG

7KH /('V RQ WKH UHPRWH FRQWURO IO

$ FOHDU WH[W PHVVDJH LV GLVSOD\HC
% (

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



&RQWURO XQLW %(

5HFWLI\ WKH FDOLEUDWLRQ HUURU E\ SUHVVLC
UHSHDW FDOLEUDWLRQ

® ,| FDOLEUDWLRQ ZDV SHUIRUPHG FRUUHFWO
IROORZV

, 7KH JUHHQ /(' RQ WKH UHPRWH FRQWURO
EOLQNLQJ WR SHUPDQHQW OLJKW

® $IWHU VXFFHVVIXOO\ XQGHUJRLQJ FDOLEUD\
LV SUHSDUHG IRU DXWRPDWLF EROWLQJ SUF
XPHQWDWLRQ RQ WKH FRQWURO XQLW %/(

7TKH FRQWURO XQLW GLVSOD\V WKH EROWLQ
ZLWK WKH EROWLQJ DSSOLFDWLRQ

7TRUTXH EROWLQJ SURFHVV
, (RUTXH DQJOH EROWLQJ SURFHVYV

)LJ ([DPSOH WRUTXH DQJOH EROWLQJ
SURFHVYV
%ROWLQJ %ROW

O 'XULQJ EROWLQJ WKH FRQWURO XQLW 9%( L
JUHVV RI WKH EROWLQJ SURFHVYV

7TRUTXH
7KH LQFUHDVH LQ WRUTXH LV VKRZQ
, (RUTXH DQJOH EROWLQJ SURFHVYV

JLUVW WKH LQFUHDVH RI WKH WRUTXH XQ\
LV UHDFKHG DQG WKHQ WKH LQFUHDVH RI
WKHU URWDWLRQ LV VKRZQ

yLJ (IDPSOH WRUTXH DQJOH EROWLQJ
SURFHVYV

JHIWXULQJ EROWLQJ
5LIKMYWHU FRPSOHWLRQ RI WKH EROWLQJ
RSHUDWLRQ

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



&RQWURO XQLW

%ROWLQJ GRFXPHQWDWLRQ

| WKH EROWLQJ SURFHVYV KDV EHH QuERRPGW HQU
2.MPHVVDJH DSSHDUV RQ WKH FRQWURO XQLW

., (RUTXH
7KH WRUTXH UHDFKHG LV ZLWKLQ WKH DOOF
7TRUTXH URWDWLRQ DQJOH

7KH DQJOH RI IXUWKHU URWDWLRQ ZDV UHD
VSRQGLQJ WR WKH DQJOH RI IXUWKHU URWL
ZLQGRZ VWRUHG GXULQJ EROWLQJ DSSOLFD

5HSRVLWLRQLQJ WKH K\GUEHKROUKF BHHR¥KWLRQLQJ WKH K\GUDXOLF ZUH¢

)DVWHQLQJ LQFRUUHFW

SDFN E\ SUHVVLQJ WKH UHG EXWWRQ RQ WKH

7KH K\GUDXOLF ZUHQFK FDQ EH DWWDFKHG WHF
WLRQ DQG FDQ PDNH WKLY FRQQHFWLRQ ZLWK
WR DFNQRZOHGJH WKH GDWD RQ WKH FRQWUR
WKH FRQWURO XQLW %( E\ WKH SRZHU SDFN
LQFUHDVHY E\ RQH 7KH FRQWURO XQLW FRQW

7KH VAVWHP DXWRPDWLFDOO\ GHFLGHV ZKHWK
ZDV SHUIRUPHG FRUUHFWO\ 7KH EROWLQJ GD!'
DXWRPDWLFDOO\ WUDQVIHUUHG IRU WKH QH[W
GDWD LV FKDQJHG H J GXULQJ D VKLIW FKDQ

/IHIW/LIKWHQHG EROW
5LJKBWHU FDQFHOOHG

$Q HUURU PHVVDJH DSSHDUV LI DQ HUURU LV
SURFHVYV

(I[IDPSOHYV

$Q DOUHDG\ WLJKWHQHG EROW ZDV WLJKWH

7KH ZKLWH EXWWRQ LV LQDGYHUWHQWO\ UF
EROWLQJ SURFHVV

HUURU PHVVDJH PXVW EH DFNQRZOHGJHG F

)LJ ([DPSOH |DVWHQL%8§@§@WMﬁfW

7KH EROWLQJ QXPEHU GRHVY QRW DXWRPDWLFI
EROWLQJ SURFHVV FDQ EH UHSHDWHG

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



&RQWURO XQLW %(

yLJ

yLJ

IRRVHQLQJ ZLWK WKH FRQWURO XQLW %/

7KH SURFHGXUH IRU ORRVHQLQJ EROWV LV WKH V
FRQWURO XQLW %¢(

TKHI/RRVH@EHMVIDJIH DSSHDUV RQ WKH FRQWURO X¢
WKH ORRVHQLQJ SURFHVV

/JRRVHQLQJ

(ISORULQJ DGGLWLRQDO IXQFWLRQV
&DOOLQJ XS WKH PHQX
3UHVVWR FDOO XS WKH PDLQ PHQX RI WKH FRQ

8VH RU WR VHOHFW WKH GHVLUHG VXEPHQX |
ZLWK

OHQX

8VHU GDWD LQSXW

7R PRGLI\ WKH GDWD WKDW ZDV HQWHUHG DIWHU
HJ RSHUDWRUYY QDPH GXULQJ D VKLIW FKDQJH

6HOHFMWOHQX W XEPHQRWHU DOMEDMRQILUP ZLWK

O 7KH DYDLODEOH GDWD ILHOGY DUH GLVSOD\

(QWHU GDWD LQ WKH XVHU GHILQHG WH[W ILHC

O 7KH QXPEHU DQG QDPH RI WKH ILHOGV L
LQ WKH 3& VRIWZDUH 3%( H[H LQFOXGI
l WKH GHOLYHU\ 7KH FRQWURO XQLW %(
XVHG WR PDNH DQ\ FKDQJHV LQ WKLV Ut
LV RQO\ SRVVLEOH WR HQWHU GDWD LQ
EROWLQJ DSSOLFDWLRQ ZDV VHOHFWHG

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



&RQWURO XQLW

9LHZLQJ GRFXPHQWDWLRQ DQG GDWD

7KH FRPSOHWHG EROWHG FRQQHFWLRQV DUH
H'RFXPHQWDNWERBY X

6GHOHFMWOHQXIWXEPHOQRFXPHQW DWGRER/QILUF
ZLWK

O 7KH DYDLODEOH UHFRUGY DUH GLVSOD\}

7R YLHZ D VHW RI GRFXPRQWW®R MHD HEWH W
GHVLUHG UHFRUG DQG FRQILUP ZLWK

yLJ 'REXPHQWDWLRQ
® 7KH FRPSOHWH GDWD IRU WKLV EROWHG
., 'DWH
3UHWHQVLRQLQJ IRUFH HQWHUHG
7RUTXH HQWHUHG
, 6QXJ WRUTXH
., $QJOH RI IXUWKHU URWDWLRQ
. 7RRO XVHG
., %ROWLQJ GHVLJQDWLRQ
8VH RUWR QDYLJDWH WR WKH QH[W RU SUF
yLJ '"HWDLOHG YLHZ GHWDLOHG YLHZ

O ,] QR GDWD LV DYDR GD®WIHY DNKHDSSHDU YV
JUHVVWR FRQILUP WKLY PHVVDJH

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



&RQWURO XQLW %(

yLJ

yLJ
% (

9LHZLQJ K\GUDXOLF SRZHU SDFN GDWD

7TKHIBRZHU 3DFN 'DWXEBHKXIDOORZV \RX WR YLHZ \
RI WKH K\GUDXOLF SRZHU SDFN FRQQHFWHG WR W

GHOHFMWOHQXIWXEPHUBRZHU 3DFN 'DIMPGOLHZY
FRQILUP ZLWK

O 7TKH FXUUHQW GDWD RI WKH K\GUDXOLF SRZ]
SOD\HG

+\GUDXOLF SRZHU SDFN GDWD

9LHZLQJ GDWD DERXW WKH FRQWURO XQLW %(

7KHI,QIRUPDAWEREDX OHWV \RX YLHZ DOO GDWD DE
XQLW % (

GHOHFMWOHQXIWXEPHQRIRUPDWIGRRAQILUP ZLWK

O 7KH FXUUHQW GDWD RI WKH FRQWURO XQLW
BUHVVWR H[LW WKH LQIRUPDWLRQ YLHZ

'DWD DERXW WKH FRQWURO XQLW

ORGLI\LQJ VHWWLQJV

<RX FDQ DOWHU WKH VHWWLQJV IRU WKH FRQWUR
VXEPHQX

/IDQJXDJH
8QLW IRU WHPSHUDWXUH LQGLFDWLRQ GHJUHH

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



&RQWURO XQLW

7LPH ]RQH

| XVLQJ WKH FRQWURO XQLW %( LQ D QHW
.3 DGGUHVYV
1HWPDVN

6HOHFMWOHQX W XEPHBGXWWRQGVHRQILUP ZLW
® 7KH DYDLODEOH VHWWLQJYV DUH GLVSOD

8VH RU WR VHOHFW D VHWWLQJ

O p MLV GLVSOD\HG LQ WKH VWDWXV EDU
PDVN DUH VHOHFWHG 7KH LQSXW EXWW
FDQ EH XVHG WR HQWHU GLJLWYV

8VH RU WR FKDQJH WKH ODQJXDJH RU
XQLW

7KH LQSXW EXWWRQV RI WKH FRQWURO XQ
GLJLWV 7KLV DOORZV \RX WR HQWHU DQ ,:

BUHVVWR FRQILUP WKH HQWU\
BUHVVWR FDQFHO WKH HQWU\

+ + -

yLJ BHWWLQJV

6ZLWFKLQJ RIl WKH FRQWURO XQLW %

7R VZLWFK RIl WKH FRQWUROHXQZKIWKEY ( VI
PHQM3RZHU R2QI@ FRQILUP ZLWK

$OWHUQDWLYHO\ SUHVV DQG KROG WKH U]
% (

'DWD H[FKDQJH EHWZHHQ 3& DQG FRQWURO XQLW

3& 7KH FRQWURO XQLW %( FDQ RQO\ EH XVHG ZL
LI EROWLQJ DSSOLFDWLRQ GDWD ZDV SUHYLR:
WKH FRQWURO XQLW %

6RIWZDUH 2Q0\ WKH 3& VRIWZDUH LQFOXGHG LQ WKH GH
FUHDWH RU PRGLI\ EROWLQJ DSSOLFDWLRQV
HWHUV RI WKH EROWLQJ DSSOLFDWLRQ FDQQR
TXHQW SRLQW LQ WLPH

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



&RQWURO XQLW %(

&RQQHFWLQJ WR WKH QHWZRIMH RQH Rl WKH IROORZLQJ RSWLRQV WR FRQC
%( WR WKH QHWZRUN

, &RQQHFW WKH GRFNLQJ VWDWLRQ GLUHFWO
ZRUN FDEOH

&RQQHFW WKH GRFNLQJ VWDWLRQ XVLQJ WK
LQFOXGHG LQ WKH GHOLYHU\

+DYH WKH QHWZRUN FRQQHFWLRQ VHW XS E\ W
WUDWRU 2EVHUYH WKH FRUUHVSRQGLQJ GRFX
LQ WKRINXROGHU

I WKH QHWZRUN DGDSWHU VHH HQFORVHG LQ
LQFOXGHG LQ WKH GHOLYHU\ LV XVHG FRQQHT
WR D 86% SRUW RI WKH 3&

I WKH FRQWURO XQLW LV DGGUHVVHG YLD D Q
FROQWURO XQLW %( WR WKH QHWZRUN GLUHFV

$VVLIQ D YDOLG ,3 DGGUHVV WR WKH FRQWUR(
QHWZRUN LQWHUIDFH

3HUIRUPLQJ GDWD H[FKDQJH
,QVHUW WKH FRQWURO XQLW LQ WKH GRFNLQJ

6O ,] WKH FRQWURO XQLW %( LV SURSHUO\ FR
WKH GRFNLQJ VWOWWROD\HG LQ WKH VWDW X

6\QFKURQLVH WKH FRQWURO XQLW ZLWK WKH :

7R GR VR VIiHOHEG¥IV XEP HBXQFKURDQEH |
FRQILUP ZLWK

O 7TKH EROWLQJ GRFXPHQWDWLRQ GDWD RI W]
RSHUDWLRQV LV WUDQVIHUUHG WR WKH 3&

7KH EROWLQJ DSSOLFDWLRQ GHILQLWLRQV \
WUbDQVIHU DUH WUDQVIHUUHG IURP WKH 3& !
% (

TKHI,QLWLDOHNWIJHILY GLVSOD\HG GXULQJ VAQFK

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



yLJ

&RQWURO XQLW

, ] WKH FRQWURO XQLW %( LV QRW SURSHUO\
LI WKH VIQFKURQLVDWLRQ SURJUDP LV QRW U
MEV\QFKURRHYNDPIH DSSHDUYV

3UHVVWR FDQFHO WKH VIQFKURQLVDWLRQ

(VWDEOLVK WKH FRQQHFWLRQ RU VWDUW 'V
3% ( 6\QF H[H” RQ WKH 3&

6\QFKURQLVDWLRQ

ODQDJLQJ EROWLQJ DSSOLFDWLRQV
8VLQJ WKH 3& VRIWZDUH 3%( H[H"

%ROWLQJ DSSOLFDWLRQV DUH FUHDWHG DQG
ZDUH 3%( H[H’

SUHUHTXLVLWH

3& VRIWZDUH DQG GULYHU KDYH EHHQ LQVW

7KH RSHUDWLQJ LQVWUXFWLRQV DQG WKH V
WKH HQFORVHG VRIWZDUH &'

IDXQFKLQJ WKH VRIWZDUH IDXQFK WKH 3& VRIWZDUH 3%( H[H’

)LJ 0DLQ ZLQGRZ

® 7KH PDLQ ZLQGREZ ,QWHILI/KHWRIOWLQJ
GHILQLWLRMBGREKHRIVHU IRU EROWLQ.
OLVMWNVGLVSOD\HG

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



&RQWURO XQLW

&UHDWLQJ XVHU

% (

3UHVYV WR RSHQ DGGLWLRQDO EURZVHUYV
%ROWLQJ GHILQLWLRQ EURZVHU
%URZVHU IRU EROWLQJ GHILQLWLRQ OLVWYV
(GLWRU IRU VWDQGDUG XVHU ILHOGV

O 7KH VWDWXV EDU LQGLFDWHV WKH FXUUHQW
EURZVHUV HGLWRUYV

7R FRQWURO WKH EURZVHUY DQG HGLWRUV PF
ZRUN DUHD RI WKH EURZVHU RU HGLWRU

5LJKW FOLFN WR RSHQ WKH FRQWH[W PHQX

ILHOGV

7KH HGLWRU IRU VWDQGDUG XVHU ILHOGV FDQ EH
I[UHH WH[W XVHU ILHOGV RI \RXU FKRLFH IRU WKH
WKH EROWLQJ SURFHVV DGGLWLRQDO LQIRUPDWL
ILHOGYVY FUHDWHG ZLWK WKLV HGLWRU

JUHVVWR RSHQ WKH HGLWRU IRU VWDQGDUG X'

SUHW/GIWR] VZLWFK WR WKH HGLWRU YLHZ

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



&RQWURO XQLW

(QWHU KHDGLQJV IRU WKH ILHOGV
SUHVWSBUHYMWHR.YLHZ D SUHYLHZ

® 7KH SUHYLHZ VKRZV KRZ WKH WH[W HQW
RQ WKH FRQWURO XQLW %

7TKH WHPSODWH FUHDWHG FDQ EH DGRSYV

FDWERKKDSWHU H&UHDWLQJ DQG HC
DSSOLFDWLRQY RQ SDJH

,Q WKH H[DPSOH VKRZQ KHUH WKH%KROWLIQHIO
M2SHUDWRDDJIH QPREARAIZHU QXFEHVM VSHFLIL
FDWLRQV DUH VWRUHG GXULQJ EROWLQJ DORC

&UHDWLQJ DQG HGLWLQJ EROWLQJ DSSOLFDWLRQ

7TKH EROWLQJ GHILQLWLRQ EURZVHU FDQ EH X
EROWLQJ DSSOLFDWLRQV $ GLUHFWRU\ VWUX

LQ ZKLFK WR VWRUH LQGLYLGXDO EROWLQJ D¢
PDFKLQH W\SH

2S5HQ WKH EROWLQJ GHILQLWRR@REVRZVHU

)LJ (GLWRU
5LJKW FOLFN WR RSHQ WKH FRQWH[W PHQ>
BHOHIRWHDWH EROWLOQD G SSOUADWLRQPH
® 7KH EROWHG DSSOLFDWLRQ FUHDWHG L\

® $ EROWLQJ DSSOLFDWLRQ UHPDLQV LQY]|
KDYH EHHQ FRPSOHWHG FRUUHFWO\ DQGC

® ,| WKH EROWLQJ DSSOLFDWLRQ KDV EHH
LQ IXOO WKH LFRQ IRU WKH UHVSHFWLY
IURQW RI WKH QDPH

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



&RQWURO XQLW %(

)LJ %ROWLQJ GHILQLWLRQ HGLWRU

2SHQ W®%ROWLQJ GHILRLORREOHGLMWFENTLQJ RQ
EROWLQJ DSSOLFDWLRQ

(QWHU WKH EROWLQJ DSSOLFDWLRQ SDUDPHW|

,QIRUPDWLRQ DERXW WKHRWHIHWNDUGLQJ GHILQLWLRQ RI WKH WDUJHW ZL
L

QGRZ

DGMXVWPHQW RI WKH ZRUNLQJ SUHVVXUH RQ WKH

7TRUTXH EROWLQJ RSHUDWKRQW[DFW SUHVVXUH LV VHW RQ WKH K\GUDXOLF

7TRUTXH DQJOH EROWLQJ

EROWLQJ RSHUDWLRQV

7KH WRUTXH UHVXOWLQJ I[IURP WKH WRUTXH FKDU\
HQVXUHVY WKDW WKH EROW FDQQRW EH RYHUWLJK

7KH K\GUDXOLF SRZHU SDFN FKHFENV GXULQJ WKH
ZKHWKHU WKH FRUUHFW SUHVVXUH H[SHFWHG E\ V
WKH DSSURSULDWH WROHUDQFH ZLQGRZ

,/ WKH SUHVVXUH LV QRW VHW FRUUHFWO\ WKH K
WKH FDOLEUDWLRQ SURFHVYV

RISHIK WWMRIURQWYW DQJOH EROWLQJ RSHUDWLRQV D SU
SRZHU SDFN ZKLFK LV VXIILFLHQW WR DSSO\ WKH
TXHQWO\ WKH IXUWKHU DQJOH RI URWDWLRQ

7KH SUHVVXUH VHW RQ WKH SRZHU SDFN PXVW EH
WKH SUHVVXUH UHTXLUHG WR UHDFK WKH PD[LPXF
E\ WKH RSHUDWRU ZKLFK LV REWDLQHG DIWHU DS
DQJOH RI URWDWLRQ RI WKH WDUJHW ZLQGRZ

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



&RQWURO XQLW

7ZR PHFKDQLVPV SUHYHQW WKH RYHUWLJKWH (

D $W WKH VWDUW RI WKH EROWLQJ RSHUDWLF
SDFN GHWHFWV ZKHWKHU WKH EROW KDV D
'XH WR H[WHUQDO LQIOXHQFHV H J VNLSSI
UDWFKHW V\WVWHP RI WKH K\GUDXOLF ZUHQF
ZUHQFKHYV RU VXGGHQ \LHOGLQJ RI WKH LQ
WLRQ DUP GXULQJ SUHVVXUH EXLOG XS LV
K\GUDXOLF SRZHU SDFN ZLOO QRW UHFRJQL
7KLV LV EHFDXVH DV ZLWK D QRQ WLJKWHZC
FXUYH EULHIO\ FROODSVHYV LQ VXFK FDVHYV
FLUFXPVWDQFHV DQG LV QRW D K\GUDXOLF

E 7KH VHFRQG VDIHW\ PHFKDQLVP WR SUHYHC
EROW LV HQVXUHG E\ WKH IDFW WKDW D WR
ORZHU WDUJHW YDOXH RI WKH WRUTXH DIW
IXUWKHU DQJOH RI URWDWLRQ FDQ DOVR E
WRUTXH DQJOH EROWLQJ RSHUDWLRQV

)LJ TRUTXH ZLQGRZ

| PHFKDQLVP D GRHVY QRW LQWHUYHQH WKH k
VWDQWO\ FKHFNV WKH FXUUHQW VA\VWHP SUHYV
WKH SUHVVXUH FRUUHVSRQGLQJ WR WKH XSSt
WRUTXH

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



&RQWURO XQLW %(

I WKLV SUHVVXUH LV QRW UHDFKHG WKH EROWLC
ZLWK DQ HUURU PHVVDJH

I WKH XSSHU WDUJHW YDOXH RI WKH WRUTXH DQC
VXUH KDYH EHHQ PHDQLQJIXOO\ GHILQHG WKH ER
HQHG

2SHQ WKH HGLWRU IRU VWDQGDUG XVHU ILHOG
FUHDWHG 3NWRHGWR &RDSWHU H&UHDWLQJ X
ILHOGVY RQ SDJH

. WKH XVHU ILHOG GHILQLWLRQ LV WR EH VWR
D WHPSODWH IRU RWKHU EROWéDYH MS/'SOLFDWL
VWDQGDUGT

I VWDQGDUG XVHU ILHOG GHILQLWLRQV KDYH
DQG WKHVH DUH WR HHROBDQH & WDUHIDU G v

&UHDWLQJ EROWLQJ GHILQLWLRQ OLVWYV

7KH EURZVHU IRU EROWLQJ GHILQLWLRQ OLVWYV FI
DSSOLFDWLRQ VSHFLILF OLVWY EDVHG RQ WKH ER
FUHDWHG
UHVVWR RSHQ WKH EURZVHU IRU EROWLQJ GH
5LJKW FOLFN WR RSHQ WKH FRQWH[W PHQX

6HOHIRWHDWH EROWL QD QGG HQWW U RD QOLR/AV |

)LJ %ROWLQJ GHILQLWLRQ EURZVHU

'UbJ DQG GURS WKH GHVLUHG EROWLQJ DSSOL
EROWLQJ GHILQLWLRQ EURZVHU WR WKH VHOH

,Q WKH GHIDXOW VHWWLQJ DOO DYDLODEOH EROV
WUDQVIHUUHG WR WKH FRQQHFWHG FRQWURO XQL
FKURQLVDWLRQ

,QYDOLG EROWLQJ DSSOLFDWLRQV FRQWDLQHG LG
ZLOO QRW EH LQFOXGHG LQ WKH WUDQVIHU

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



&RQWURO XQLW

0DQDJLQJ GRFXPHQWDWLRQ GDWD

7KH VHWV Rl EROWLQJ GRFXPHQWDWLRQ VWRL
DUH WUDQVIHUUHG WR WKH 3& GDWDEDVH GXL

7KH VHWV RI EROWLQJ GRFXPHQWDWLRQ VWRL
GHOHWHG DIWHU HDFK VXFFHVVIXO WUDQVIHU

3URJUDP ([SORUHLW KMWHG WR GLVSOD\ DQG PDC
RI EROWLQJ GRFXPHQWDWLRQ VWRUHG RQ WK
WKH VHWV Rl EROWLQJ GRFXPHQWDWLRQ LQ D
WR ILOWHU VRUW DQG H[SRUW WKHP

IDXQFKLQJ WKH VRIWZDUH IDXQFK WKHSORURMRHVADUH

)LJ 3'U([SORUHU H[H® VRIWZDUH
O 7KH SURJUDP ZLQGRZ LV GLVSOD\HG

7R VHOHREW OWKHQUFWLRQ SUHVV

7R VHOHEBRWK@MFWLRQ SUHVYV

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



&RQWURO XQLW %(

5LJKW FOLFN WR RSHQ WKH FRQWH[W PHQX
® 7KH GLDORJ IRU GHILQLQJ D ILOWHU RU D VF

)LJ (I[IDPSOH )LOWHU DFFRUGLQJ WR VHULDO Q
XQLW DQG GDWH WLPH

yLJ (IDPSOH 7KH UHVXOWYV DUH VRUWHG ILUVW
GHVFHQGLQJ DQG WKHQ E\ GDWH WLPH DVFHQGI

BUHWVY[SRWRIH[SRUW GDWD

'"HILQH WKH ILOH IRUPDW
SUHVWEYORWIRIFDQFHO WKH SURFHVV
SUHVWEDYWR H[SRUW WKH GDWD

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



&RQWURO XQLW

)LJ 6DYH GLDORJ
(QWHU WKH ILOH QDPH DQG VWRIBDYHORFEL

O 2Q0\ GDWD WKDW ZDV SUHYLRXVO\ VHOF
HISRUWHG

7TKH GDWD LV WUDQVIHUUHG LQ WKH VHT
YLD WKH VRUW FULWHULD

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



3HUIRUPLQJ PDLQWHQDQFH

3HUIRUPLQJ PDLQWHQDQFH

ODLQWHQDQFH VFKHGXOH
,PSURSHUO\ SHUIRUPHG PDLQWHQDQFH

WDVNYV ij :$51,1*

'DQJHU RI LQMXU\ IURP LPSURSHUO\ SHUIRL
PDLQWHQDQFH WDVNYV

,PSURSHU PDLQWHQDQFH FDQ FDXVH VHULR
DQG VLJQLILFDQW SURSHUW\ GDPDJH

+

+

I+

I+

I+

I+

(QVXUH VXIILFLHQW DVVHPEO\ VSDFH SU|I
PHQFLQJ WKH WDVNYV

(QVXUH WKDW WKH DVVHPEO\ VLWH LV F
/JRRVHO\ VWDFNHG RU UDQGRPO\ VFDWWH
QHQWYV DQG WRROV PD\ FDXVH DFFLGHQMW

2Q0\ SHUPLW XVHUV WR SHUIRUP WKH IR
PDLQWHQDQFH DFWLYLWLHV 3*HQVXUH FR
OHYHO" ™ :FOHDQ" *HQVXUH FRPSOLDQFH
LPXP SHULRG RI XVH IRU K\GUDXOLF KRV
SFKDQJH RLO” DQG :KDYH FKHFENHG IRU G|

+DYH DOO UHSDLUV SHUIRUPHG E\ WKH P
WXUHU

IHYHU RSHQ FRPSRQHQWYV RI WKH K\GUD
SDFN

8VH RQO\ 3/HBBLILQDO SDUWV

)DXOWOHVYVY RSHUDWLRQ 7KH IROORZLQJ VHFWLRQVY GHVFULEH WKH PDLQW!
UHTXLUHG LQ RUGHU WR HQVXUH RSWLPXP DQG ID

I URXWLQH FKHFNV UHYHDO LQFUHDVHG ZHDU VK
WHQDQFH LQWHUYDOV DFFRUGLQJ WR WKH DFWXD
KDYH TXHVWLRQV DERXW PDLQWHQDQFH WDVNV D
3/$5%% VHUYLFH

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



3HUIRUPLQJ PDLQWH

,QWHUYDO ODLQWHQDQFH WDVN 3HUVRQQHO
%HIRUH DQG DIWHU HYH&KKWMM WKH RLO OHYHO 8VHU
&OHDQ

&KHFN VXUIDFHV ZDUQLQJ VI\PEROV DQG
SLFWRJUDPV IRU GDPDJH

&KHFN WKH SRZHU FDEOH SRZHU SOXJ
DQG IDVWHQHUV IRU GDPDJH

, &KHFN IRU OHDNV DQG YLVLEOH GDPDJH

, (QVXUH WKDW WKH PD[LPXP SHULRG RI
XVH IRU WKH K\GUDXOLF KRVHV KDV QRW
EHHQ UHDFKHG 1RWH WKH H[FKDQJH
LQWHUYDOV IRU WKH K\53UDXOLF KRVHV ©6HH
WKH KRVH PDQXIDFWXUHUYV VSHFLILFDWLRQV

a KDSWHU H+DYLQJ W<H K\GUDXOLF
SRZHU SDFN PDLQWDLQHG E\ WKH XVHUY
RQ SDJH

$IWHU RSHUDWLQ. ,KRRXXDWQRK WK & KPLSOW H U 8VHU

\HDU O\ H&KDQJLQJ WKH RLOYT RO SDJH

(YHU\ PRQWKYV ., 2LO LPPHUVHG PRWRU 3/$5%% VHUYLFH

. ,Q WKH HYHQW RI H[W%:EH\J\LRI@$$\B/HUYLFH DV VV/ILSXODWHG E\ WKH

DWLQJ FRQGLWLRQV XIDFWXUHU
GLUW ., 3HUIRUP WKH VRIWZDUH XSGDWH

. ,0 WKH HYHQW RI KLIJKHRWERHQF\
Rl XVH PXOWL VKLIW RBHBRDWIMHUYLFH DV VV/ILSXODWHG E\ WKH

\ PDQXIDFWXUHU
(YHUV  PRQWKV ., &KDQJH WKH RLO ILOWHU

,Q WKH HYHQW RI Y"WREKGDUE REKHUK\GUDXOLF RLO
DWLQJ FRQGLWLRQV 5HSODFH ZHDU SDUWV VXFK DV VHDOV
,Q WKH HYHQW RI DYHYPYHJYH cDPDIHG PDUNLQJIV

TXHQEY RITXVH . 7THVW DV SHU '*89 5HIJXODWLRQ

(YHU\ PRQWKYV ., $FFHVVRULHV
. ,Q WKH HYHQW RI oRZ&KH™NHHECEDPDIH HIFKDQJH
RI' XVH 2 §KDSWHU M+DYLQJ VHUYLFH WDVNV SFU

IRUPHG E\ WKH PDQXIDFW?>UHUY RQ SDJH

$FFHVVRULHVY VSDUH SDWBWDUHQ&SDIUWDW P XVW PHHW WKH WHFKQLFDO UF

SDUWYV 3/$5%$% 7KLV LV DOZD\V HQVXUHG E\ RULJLQDO
UDQW\ FDQ RQO\ EH SURYLGHG IRU RULJLQDO
3/$5%*%

7TKH LQVWDOODWLRQ RU XVH RI RWKHU VSDUH
FLUFXPVWDQFHY DGYHUVHO\ DOWHU WKH VSH
FRQVHTXHQWO\ LPSDLU DFWLYH RU SDVVLYH

$Q\ OLDELOLW\ DQG ZDUUDQW\ IRU GDPDJH UH
SDUWV RWKHU WKDQ WKH RULJLQDO VSDUH SEC
HIFOXGHG

+DYH DW OHDVW WKH IROORZLQJ LQIRUPDWLR
SDFN WR KDQG WR HQDEOH TXLFN DQG HDV\ S|

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



3HUIRUPLQJ PDLQWHQDQFH

&OLHQW

6HULDO QXPEHU

'"HVLUHG VSDUH SDUW
'"HVLUHG TXDQWLW\
'"HVLUHG PRGH RI VKLSSLQJ

2 n3/$5$'VHUYLFHYT RQ SDJH

+DYLQJ WKH K\GUDXOLF SRZHU SDFN PDLQWDLQHG E\
HUVRQQHO , 8VHU

SHUIRUP WKH IROORZLQJ PDLQWHQDQFH VWHSYV El

XVH

2LO OHYHO

&OHDQLQJ

6 XUIDFHVY DQG PDUNLQJV

3RZHU FDEOH

5HPRWH FRQWURO

&KHFN WKH RLO OHYHO 7RS XS WKH RLO LI WK
2LO" VWLFNHU DQG WKH RLO OHYHO LQ WKH VL
a4 &KDSWHU M3B3UHSDULQJ IRU RSHUDWLRQY RQ

127,8&(
3URSHUW\ GDPDJH GXH WR LPSURSHU

FOHDQLQJ

&OHDQ WKH K\GUDXOLF SRZHU SDFN ZLWK D VF
VWURQJ FOHDQLQJ DIHQWV ZDWHU EUXVKHV
KLIK SUHVVXUH FOHDQHUYV

'$51,1*
J)LUH KD]DUG

KHQ XVLQJ LVRSURS\O DOFRKRO GR QRW FOH
SRZHU SDFN QHDU LIQLWLRQ VRXUFHV 'R QRW
RUDWH

&KHFN VXUIDFHY DQG PDUNLQJV IRU GDPDJH ¢
UHSDLUV LI WKHUH LV GDPDJH RU LOOHJLEOH

"$1%(5
(OHFWULF VKRFEN

&KHFN WKH SRZHU FDEOH DQG SRZHU SOXJ IRL
LQVXIILFLHQW IDVWHQLQJ +DYH WKHP H[FKDQ
VHUYLFH LI WKH\ DUH GDPDJHG

1HYHU UHSODFH WKHP \RXUVHOI

&KHFN WKH UHPRWH FRQWURO DQG WKH UHPR\
GDPDJH DQG LQVXIILFLHQW IDVWHQLQJ +DYH
3/$5$* VHUYLFH LI WKH\ DUH GDPDJHG

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



3HUIRUPLQJ PDLQWH

+\GUDXOLF KRVHYV &KHFN WKH K\GUDXOLF KRVHV DQG FRQQHTF
OHDNV &KHFN WKH SHULRG RI XVH +DYH V
WKH\ DUH GDPDJHG RU LI WKH PD[LPXP SHL
KDV EHHQ H[FHHGHG

:$51,1*
'‘DQJHU RI LQMXU\ GXH WR IDXOW\ K\
SRZHU SDFN

'R QRW XVH WKH K\GUDXOLF SRZHU SDFN L
LW UHSDLUHG LPPHGLDWHO\ RU KDYH WKH
&RQWDFW 3/$H®'YLFH

&KDQJLQJ WKH RLO
3HUVRQQHO , 8VHU

SURWHFWLYH HTBSURPHHPWLYH ZRUN FORWKLQ.
6DIHW\ JRJJOHYV
6DIHW\ JORYHYV
, 6DIHW\ VKRHYV

7KH K\ GUDXOLF RLO PXVW EH FKDQJHG \HDUO\

KRXUV
2SHUDWLQJ KRXUV SHDG WKH RSHUDWLQJ KRXUV RQ WKH FRQ'
UHPRWH FRQWUROYfV GLVSOD\
'UDLQLQJ WKH RLO 3XW D FRQWDLQHU ZLWR KDOSEWHWW ¥ RLFX

QLFDO GDWDY RQQ&EHIHWKH K\GUDXOLF SRZ
2SHQ WKH RLO GUDLQ SOXJ

&ORVH WKH RLO GUDLQ SOXJ LI WKH RLO K
7TRSSLQJ XS WKH RLO 2SHQ WKH FRYHU RI WKH RLO ILOOLQJ QHF

&DUHIXOO\ ILOO FOHD® QHOKASHPBIXQEBWIL
RQ SDJH LOQWR WKH VXUJH WDQN YLD D IXQ
XQWLO WKH FRUUHFW RLO OHYHO LV UHDF

2LO OHYHO

'R QRW DGG DQ\ PRUH RLO LI WKH RLO OHY
PDWFKHV WKH GHSLFWLRQ RQ WKH 3PD[ 2L

&ORVH WKH FRYHU RI WKH RLO ILOOLQJ QH

)LJ 6WLFNHU IRU RLO OHYHO

&OHDQLQJ &OHDQ WKH ZRUN HQYLURQPHQW LQ WKH S
RI WKH RLO LQ DQ HQYLURQPHQWDOO\ VRX

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



3HUIRUPLQJ PDLQWHQDQFH

+DYLQJ VHUYLFH WDVNV SHUIRUPHG E\ WKH PDQXIDF

6HUYLFH LOQWHUYDOYV 7KH VHUYLFH LQWHUYDOV DUH GHSHQGHQW RQ Wk
WKH RSHUDWLQJ VLWH

6HUYLFH LOWHUYDC &RQGLWLRQV

(YHU\ PRQWKYV , ,Q WKH HYHQW RI HHIWUHPH RSHUDWLQJ FFQGLWLRQ
WKH HYHQW RI KLJK IUHTXHQF\ RI XVH PXOWL VK

Q
(YHU\ PRQWKYV , »,Q WKH HYHQW RI VWDQGDUG RSHUDWLQJ FRQGLWLI
,Q WKH HYHQW RI DYHUDJH IUHTXHQF\ RI >XVH

Q

(YHU\ PRQWKYV , ,Q WKH HYHQW RI ORZ IUHTXHQF\ RI XVH
&RQWDFWLQJ VHUYLFH

:$51,1*
'‘DQJHU RI LQMXU\ GXH WR LPSURSHUO\
IRUPHG VHUYLFH WDVNV

&RQWDFW 8/¢B®YLFH LQ JRRG WLPH UHJDUGLQ
ORZLQJ VHUYLFH WDVNYV

'R QRW SHUIRUP VHUYLFH WDVNV \RXUVHOI

6HUYLFH WDVNYV
SHUVRQQHO , 3/$5%% VHUYLFH

3HUIRUP VHUYLFH WDVNV DV SHU WKH PDQXIDF
WLRQYV

&RPSRQHQW 6HUYLFH WDVN
+\GUDXOLF SRZHU SD&WNHFN IRU GDPDJH S5HFWLI\ DQ\ GDPDJH
&KDQJH WKH RLO DQG RLO ILOWHU
SHSODFH ZHDU SDUWYV
([FKDQJH GDPDJHG PDUNLQJVY H J VHDOV
7THVW DV SHU '*89 5HIXODWLRQ
SHUIRUP WKH VRIWZDUH XSGDWH
&KHFN WKH RLO LPPHUVHG PRWRU DQG JHDUER][ IRU G

GDPDJH
SUHVVXUH JDXJH SHUIRUP VHUYLFH DV VWLSXODWHG E\ WKH PDQXIDFW
SHSODFH WKH SUHVVXUH JDXJH FHUWLILFDWH
$FFHVVRULHV &KHFN IRU GDPDJH H[FKDQJH

([FKDQJH GDPDJHG PDUNLQJV

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



TURXEOHVKRRW

TURXEOHVKRRWLQJ

(UURU GLVSOD\ RQ WKH UHPRWH FRQWURO
LQ SODLQ WH[W

(UURUV WKDW WKH XVHU FDQQRW UHPHG\ LQG
WKH UHPRWH FRQWUROYfV GLVSOD\ LQ SODLQ

)LJ (IDPSOH SODLQ WHI[W
)DXOWV DUH DOVR GLVSOD\HG LQ WH[W IRUP F
VFUHHQ

yLJ (IDPSOH IDXOW GLVSOD\

(UURU PHVVDJHV RQ WKH GLVSOD\

O &RQWDHEBS$5$'VHUYLFHYT RQ SDJH LI \R.
l KDYH DQ\ TXHVWLRQV DERXW HUURU PH

7KH VFUHHQ PD\ GLVSOD\ WKH IROORZLQJ PHYV

OHVVDJH )DXOW GHVFULSWRRYLEOH FDXVH/URXEOHVKRRWLQJ
%ROWLQJ 2. %ROWLQJ 2. )DVWHQLQJ RSHUDWLRQ VXF
FHVVIXO

7HQVLRQLQJ 2. 7HQVLRQLQJ 2. 7KH IDVWHQLQJ RSHUDWLRQ
ZDV VXFEHVVIXO

2. EROW WLJKW 2. %ROW KDV DOUHDG\ EHHQ
EROW WLJIJKW WLIKWHQHG

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



TURXEOHVKRRWLQJ

OHVVDJH YDXOW GHVFULSWRRYLEOH FDXVH URXEOHVKRRWLQJ
8VHU FDQFHOOFHGERUW 7KH XVHU KDV CERBWHRVIWMWKHRQ WKH WRRH
QR EROW IDVWHQLQJ RSHUDWWR@W IDVWHQLQJ DJD
1R EROW GHWHFWHG
8VHU FDQFHOOFFHGERUW 7KH XVHU KDV CERBWHRBVIWKHRQ WKH WRRH

8VHU

8VHU

8VHU

8VHU

8VHU

8VHU

QR SUHVVXUH EXROWHXELQJ RSHUDWWR@W IDVWHQLQJ DJD

1R SUHVVXUH KDV EHHQ
EXLOW XS \HW

FDQFHOOHGERUW 7KH XVHU KDV CERPWEB WKH
XQGHU WDUJHW I IWRWHQH QJ RSHUD\%’I'—'I@QVLWLRQ WKH WRR

OLQLPXP WRUTXH QRMOUW IDVWHQLQJ DJD
UHDFKHG
'0 ': PRGH

., /IRRVHQ
, BHSRVLWLRQ WKH WRR!
., BWDUW IDVWHHQLQJ DJD

FDQFHOOFGERUW 7KH XVHU KDV [ RROWMH® HKERO'NLQJ
XQGHU VQXJ WRIDMWHQLQJ RSHUDWLRQ

6QXJ WRUTXH QRW
UHDFKHG

FDQFHOOHGERUW 7TKH XVHU KDV CERPWEB WKH
SUHVVXUH DSSOIDYG&VHQLQJ RSHUD\%’I'—TEQVLWLRQ WKH WRR

6RPH SUHVVXUH KDMVDUW IDVWHFHQLQJ DJD
DOUHDG\ EHHQ DSSOLHGH

., /IRRVHQ
S5HSRVLWLRQ WKH WRR!
6WDUW IDVWFHQLQJ DJD

FDQFHOOHGERUW 7TKH XVHU KDV C BEROWWH®@ X HKBHRO'NLQJ
EHIRUH VDIHW\ YDWUWRHNGLQJ RSHUDWLRQ

6DIHW\ VWURNH ZDV QRW
VXFFHVVIXO

FDQFHOOFHGERUW 7KH XVHU KDV CER UR\RNVGH Q/KH
EHIRUH WDUJH'MDWBRALQJ RSHUDWHBRVLWLRQ WKH WRR

6QXJ WRUTXH 76(799W,DUW IDVWHQLQJ DJD

H[FHHGHG
7DUJHW DQJOH $6(7 QRW
UHDFKHG

FDQFHOOFGERUW 7KH XVHU KDV CERBWREB WKH

SUHVVXUH DSSOJOIDH/GVHQLQJ RSHUD\Q’!'—'IEIQVLWLRQ WKH WRR

6RPH SUHVVXUHKH KDe\WDUW IDVWHFHQLQJ DJD
DOUHDG\ EHHQ D%SOLH%H

/IRRVHQ
SHSRVLWLRQ WKH WRR!
6WDUW IDVWHQLQJ DJD

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



OHVVDJH
$XWR $ERUW

$XWR $ERUW

$XWR $ERUW

$XWR $ERUW

$XWR $ERUW

$XWR $ERUW

$XWR $ERUW

$XWR $ERUW

TURXEOHVKRRW

)DXOW GHVFULSWRRYLEOH FDXVH URXEOHVKRRWLQJ

%ROW WLJIKW %ROW KDV DOUHD&KHANQ@KHWKI{U WK
WLIKWHQHG FRUUHFW EROW ZDV X

E/RRVHQ DQG UHSHD!
IDVWHQLQJ

6WDUWLQJ WRU T&W DDUOMIHDIGW RU TX K& KHRRN ZKHWKHU WK
JUHDWHU WKDQ VQNDWHRWWKDQ ¥YFRXUMRN ERDOW ZDV X

76(709%; E /RRVHQ DQG LHSHD
IDVWHQLQJ

BUHVVXUH WRR KBlIHHW SUHVVXUH 3$&RRWHQ WKH IZROW

KLIKHU WKDQ WDX3HW IRUBPVQHZ OHDU
VXUH 3/($51 VWURNH

, 6WDUW IDVWHQLQJ

BUHVVXUH WRR KBlIHHW SUHVVXUH 3$&RRWHQ WKH IZROW

KLIKHU WKDQ PD[LB¥BIRUP QHZ OHDU
VSHFLILFDWLRQ 368§ URNH

, 6WDUW IDVWHFHQLQJ

OD[LPXP WRUTXH0D[LPXP WRUTX 4, 7/RRVHQ
H[FHHGHG H[FHHGHG , SHSRVLWLRQ WKH V
6WDUW IDVWHQLQJ

OD[LPXP IRUFH OD[LPXP IRUFH )0$/RRVHQ
H[FHHGHG H[FHHGHG , BHSRVLWLRQ WKH V
6WDUW IDVWHQLQJ

7TDUJHW WRUTXH 7TORMV/HW WRUTXHD76(7 QRW
UHDFKHG EHLQJ UHDFKHG &KHEN SUHVVXUH DG

PHQW YDOYH

., /IRRVHQ

, 8VH D QHZ VHW RI |
WHQHUV EROW ZD
QXW DQG UHV/WDU\
WHQLQJ RSHLDWLR

7TDUJHW IRUFH OQRBMUUHWFIRHRUGH (®(7 QRW

EHLQJ UHDFKHG ¢k HEN SUHVVXUH DG
PHQW YDOYH

E

., IRRVHOQ

, 8VH D QHZ VHW RI |
WHQHUV EROW ZD
QXW DQG UHVWDU\
WHQLQJ RSHLDWLR

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



TURXEOHVKRRWLQJ

OHVVDJH )DXOW GHVFULSWRRYLEOH FDXVH URXEOHVKRRWLQJ

$XWR $ERUW SBUHVVXUH I0XF N RRWRLRFXWWLPH LYRQWD R $5F'
HODSVLQJ EHIR JHHWKHFHYHVQ SDJH
VXUH EHFRPHY VWDEOH

OHDVXULQJ WKH SUHVVXUH
FRUUHFWO\ LV QRW SRVVLEOH

,QYDOLG PRGH ,QYDOLG IDVWH QLKH PRIGM LV UF SKBWNFRPPXQLFDWLRQ
LQYDOLG IDVWHQLQUKPRIGH FRQWURO XQL\

'RFXPHQWDWLR?Y LV QRW
SRVVLEOH

$XWR $ERUW 5HOLHI OHYHU IDXUMHWVXUH DPSCLILHUPM KW KWGIOHIHI OHYHU
OHYHU QRW LQ HOGHRWbWWRWK 4 IDVWHQ
RSHUDWLRQ

$XWR $ERUW 3UHVVXUH DPSCBIWHVYVXUH DPSCLILHALWFK RIl SUHVVXUH
HQJDJHG HQJDJHG DPSOLILHU
5HVWDUW WK- IDVWHQ
RSHUDWLRQ

$XWR $ERUW 1R SUHVVXUH D *>3OHVVEKWH DPSCLILEWDRWSUHVYXUH
HQJDJHG DPSOLILHU

SHVWDUW WK-H4 IDVWHQ
RSHUDWLRQ

)DVWHQLQJ LQFRIQUAHVQRW UHDFIOPWGHW DQJOH $6(7 QRW

1
UHDFKHG DW TS&KHFN WKH SDUWLFXODU'
WKH IDVWHQLQ. RSHUDWI

E

&KHFN OXEULFDWLRQ
IRRVHQ

8VH D QHZ VHW RI IDV
WHQHUV EROW ZDVKH
QXW DQG UHVWDUW ID
WHQLQJ RSHLDWLRQ

J)DVWHQLQJ LQFRILWHPWP WRUTXH IQRIVWXP WRUTXH 70,1

UHDFKHG QRW UHDFKHG &KHFN WKH SDUWLFXODU"
WKH IDVWHQLQ. RSHUDW|

E

&KHFN OXEULFDWLRQ
., /IRRVHQ
, 8VH D QHZ VHW RI IDV
WHQHUV EROW ZDVKH
QXW DQG UHVWDUW ID
WHQLQJ RSHLDWLRQ

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



TURXEOHVKRRW

OHVVDJH )DXOW GHVFULSWRRYLEOH FDXVH URXEOHVKRRWLQJ
)DVWHQLQJ LQFRILWHIPWP WRUTXH IQRW XP WRUTXH 70,1
UHDFKHG QRW UHDFKHG ['IWHY SR&T | <5 UwLr
RI WKH IDVWFQLQJ
UDWLRQ
E

&KHFN OXEULFDWLF
/IRRVHQ

, 8VH D QHZ VHW RI |
WHQHUV EROW ZD
QXW DQG UHVWDU\
WHQLQJ RSHLDWLR

(]
%ROWLQJ LQFRUUOHEMW XP IRUFH QIRWKWHQLQJ IRUBH KDV
UHDFKHG GURSSHG EHOR! )%’IQ'HFN K\GUD KOLE

VI\VWHP IRU OHDNYV
., /IRRVHQ
6WDUW IDVWHQLQJ

., &KHFN WKH SOUWLF
RI WKH IDVWFQLQJ
UDWLRQ

., /IRRVHQ
., BWDUW IDVWHHQLQJ

)DVWHQLQJ LQFROIDJHEXWP WRUTX 40D[LPXP WRUTX 4, 7®8HFN WKH SOUWLF
H[FHHGHG H[FHHGHG RI WKH IDVWFQLQJ

UDWLRQ

., /IRRVHQ

, 8VH D QHZ VHW RI |
WHQHUV EROW ZD
QXW DQG UHV/WDU\
WHQLQJ RSHLDWLR

D[LPXP WLJKW 4QL&KHFN WKH SDOUWLF
RUFH )0$: H[FFHGRIGWKH IDVWFQLQJ
UDWLRQ
IRRVHQ

8VH D QHZ VHW RI1 |
WHQHUV EROW ZD
QXW DQG UHVWDU\
WHQLQJ RSHLDWLR

%ROWLQJ FRPSOMWH[W VLIQDO 7KH IDVWHQLQJ RSHUDWLRQ
ZDV VXFFHVVIXO H[WHUQDO
VLIQDO VXSSO\.QJ 2.
PHVVDJH

%ROWLQJ FRPSOMWH[W VLIJQDO 7KH IDVWHQLQJ RSHUDWLRQ
ZDV VXFFHVVIXO H[WHUQDO
VLIQDO VXSSO\.QJ 2.
PHVVDJH

%ROWLQJ LQFRUUBIRWXP IRUFH 0
HIFHHGHG |

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



TURXEOHVKRRWLQJ

OHVVDJH J)DXOW GHVFULSWRRYLEOH FDXVH URXEOHVKRRWLQJ
$XWR $ERUW 3RZHU SDFN IDXOMS5 &ERQWDHEB $5$"
%ROWLQJ SURFHVIDERGWRE SPIH
$XWR $ERUW %ROWLQJ FKDUD®BWRB WILWW LFKDUD FWRBVWHWLF LV
HUUDWLF HUUDWLF ., &OHDQ EROW RU XVH D

6DIH WRUTXH IDVWRBEJPYWHQHU VHW
FDQQRW EH JXDUDOGWRH®W IDVWHQLQJ DJD

$XWR $ERUW +LJK SUHVVXUH QRW SUHVVXUH DJPHBOILHIYHHUKLM K S UHVV XUH
UHOLHYHG VWLOO XQGHU kK IFTRKGRUMRV XWVH LHOLHI OH
RU SUHVV UHOLHI VZLWEFK

UHPRWH FRQWURO

LPXP DQJOH OD[LPXP WXUQLJD DQJOH

[
FHHGHG $0$; HIFHHGHG o HEN WKH SDUWLFXODU
WKH IDVWHQLQ. RSHUDW|

$XWR $ERUW 0D
H[

, &KHFN OXEULFDWLRQ
., /IRRVHQ

8VH D QHZ VHW RI IDV
WHQHUV EROW ZDVKH
QXW DQG UH/VWDUW ID
WHQLQJ RSHLDWLRQ

&RQQHFWLRQ OWRQQHFWLRQ O FRQQHFWLFQ WRHEKHWKH FOEOLQJ
XQLW ZDV ORVW GX%WFRQQHFW

EROWLQJ ., 3HUIRUP OHDJQLQJ
7KH IDVWHQLQJ RSMYBWNRQ
KDV IDLOHG ., IRRVHOQ

6WDUW IDVWHQLQJ DJD
J)DVWHQLQJ LQFRDXKMWV 5(68/7 )DXOW FRGH 5 68/RRVHQ

D 18Y WA VHW RI1 IDV
]bFécl)ﬁUWKHU GHNDL\/\%YQEE\{J%UéEROW ZDVKH
QXW DQG UHVWDUW ID

WHQLQJ RSHLDWLRQ

1 IDXOW SHUVL/WV FRQ\
a N3/$5¢$'VHUYLFEHY
RQ SDJH

(UURU PHVVDJHV YLD WKH /(" RI WKH UHPRWH FRQWU

(UURU PHVVDJHY DUH GLVSOD\HG YLD WKH UHG DC
UHPRWH FRQWURO

/(" GLVSOD\ YXQFWLRQ ZLWK FRQ\W)XRFWORRW ZLWKRXW RQWURO

5HG DQG JUHHQ /(' IODNKKWQMI LM\QDQ HUURU 7KHUH LV DQ HUURU
DOWHUQDWLRQ

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



TURXEOHVKRRW

SHUIRUPLQJ WURXEOHVKRRWLQJ
,PSURSHUO\ SHUIRUPHG WURXEOH

VKRRWLQJ '$51,1*
A 'DQJHU RI LQMXU\ I[URP LPSURSHUO\ SHI

WURXEOHVKRRWLQJ

,PSURSHU WURXEOHVKRRWLQJ FDQ FDX"
ULHVY DQG VLIJQLILFDQW SURSHUW\ GDP|

+ +DYH DOO UHSDLUV SHUIRUPHG E\ Wt
WXUHU

IHYHU RSHQ FRPSRQHQWYV RI WKH K\
SDFN

8VH RQO\ 3/HBBLILQDO SDUWV

I+

I+

'"HYLFH GDPDJH

&ERQWDHEW$5$'VHUYLFHYT RIQ WIXHUH LV DQ\
GDPDJH WR WKH K\GUDXOLF SRZHU SDFN

3RZHU VXSSO\

&KHFN WKH SRZHU FRUG DQG FRQQHFWLRQ
H[FKDQJH LI WKHUH LV GDPDJH

&KHFN WKH HOHFWULFDO SDUDPHWHUYV DQ
VXSSO\

SHWXUQLQJ WR VHUYLFH DIWHU UHPH

G\LQJ WKH HUURU $51 1%
A 'DQJHU RI LQMXU\ GXH WR IDXOW\ K\GUI

SDFN
,] D K\GUDXOLF SRZHU SDFN LV QRW SU|I
WKLV FDQ FDXVH VHULRXV LQMXULHYV

+ 1HYHU UHWXUQ D GHIHFWLYH K\GUD X
WR VHUYLFH

3ULRU WR ILUVW XVH KDYH D WHVW SHUIR
ODWLRQ

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



'LVSRVDO

'LVSRVDO

'LVDVVHPEO\

'UDLQLQJ WKH RLO

'LVSRVDO

7KH K\GUDXOLF SRZHU SDFN PXVW EH GLVSRVHG F
WDOO\ VRXQG PDQQHU DW WKH HQG RI LWV VHUYL

:$51,1*
A '‘DQJHU RI LQMXU\ GXH WR VKRUW FLUFXLW
UHVLGXDO HQHUJ\

, FRPSRQHQWY DUH GDPDJHG WKHUH LV D
LOQMXU\ GXH WR VKRUW FLUFXLW RU WKH FR
RI VWRUHG UHVLGXDO HQHUJ\

'LVFRQQHFW WKH K\GUDXOLF SRZHU SDFN IURF
7R GR VR XQSOXJ WKH SRZHU SOXJ

5HPRYH WKH K\GUDXOLF KRVHV
O 5HXVH WKHVH FRPSRQHQWYV LI QHFHVVDU\

3XW D FRQWDLQHU ZLWR ¥KDOSEWHWOW YRIKPH
QLFDO GDWDYT RQ&EBMIHWKH K\GUDXOLF SRZHU
2SHQ WKH RLO GUDLQ SOXJ

&ORVH WKH RLO GUDLQ SOXJ LI WKH RLO KDV E
&OHDQ WKH ZRUN HQYLURQPHQW LQ WKH SURS
RI WKH RLO LQ DQ HQYLURQPHQWDOO\ VRXQG

'R QRW GLVPDQWOH WKH K\GUDXOLF SRZHU SD

,] QR WDNH EDFN RU GLVSRVDO DJUHHPHQW KDV E
SRVH RI WKH K\GUDXOLF SRZHU SDFN DV HOHFWUF
DQFH ZLWK ORFDO UHJXODWLRQV 8VH DXWKRULVI
UHSURFHVVLQJ RI ROG HOHFWULFDO DQG HOHFWU

'LVSRVH RI ZDVWH RLO LQ DQ HQYLURQPHQWDOO\
ORFDO UHJXODWLRQYV

SRVDO

,QFRUUHFW GLVSRVDO FDQ EH KD]JDUGRXV \
URQPHQW

(19,5210(17
'DQJHU WR WKH HQYLURQPHQW GXH WR LQF

'R QRW DOORZ HOHFWURQLF FRPSRQHQWY WR HQV
VHZDJH V\VWHP WKH VRLO RU KRXVHKROG ZDVWH

+DYH HOHFWURQLF ZDVWH HOHFWURQLF FRPSRQF
DX[LOLDU\ PDWHULDOV GLVSRVHG RI E\ DSSURYHG

.1 LQ GRXEW REWDLQ LQIRUPDWLRQ DERXW HQYLL
SRVDO IURP WKH ORFDO PXQLFLSDO DXWKRULW\ R
FRPSDQLHYV

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



THFKQLFDO GBD

/HFKQLFDO GDWD

THFKQLFDO GDWD VKHHW

O THFKQLFDO GDWD VKHHW IKKWIWSKNLODEO
1 Z727Z SODUDG GH GRZQORDG FHQWHU KW

'LPHQVLRQV DQG ZHLJKW'LPHQVLRQV DQG ZHLJKW DUH GHSHQGHQW RQ

SHUIRUPDQFH YDOXHV

SDFN YHUVLRQ 6HH WKH WHFKQLFDO GDWD Vk
YDOXHV IRU WKH K\GUDXOLF SRZHU SDFN

'DWD 9DO X8R LW
"HLIKW +  NJ
/HQJIWK + PP
‘LGWK + PP
+HLIKW : PP

6HH WKH UDWLQJ SODWH IRU VSHFLILF GHWD

'DWD 9D O X&Q LW
BUHVVXUH PD[LPXP + EDU
YORZ UDWH + O PLQ
'"ULYH SRZHU + N

6HH WKH UDWLQJ SODWH IRU VSHFLILF GHWD

(OHFWULFDO FRQQHFWHG6SRPIGYF GHWDLOV RQ WKH UDWLQJ SODWH

$PELHQW FRQGLWLRQV

, ODLQV YROWDJH

, ODLQV IUHTXHQF\
IRPLQDO FXUUHQW
SURWHFWLRQ FODVYV

3RVVLEOH HOHFWULFDO FRQQHFWHG ORDGYV
$OWHUQDWLQJ FXUUHQW

$& 9 $& 9 9 9 + +]
7KUHH SKDVH DOWHUQDWLQJ FXUUHQW
$& 9  $& 9  $& 9  $& 9 + ;

OLQLPXP FRQQHFWHG ORDG IRU PRELOH SRZHI

'DWD 9D O XGQ LW

7HPSHUDWXUH UDQJH + f&

SHODWLYH KXPLGLW\ PDO[LPDRR) FQ
GHQVLQJ

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



THFKQLFDO GDWD

(PLVVLRQV

2LO VSHFLILFDWLRQV

(PLVVLRQ OHYHOV DV SHU (1

'DWD 9DO X8 LW
(PLVVLRQ VRXQG SUHVVXUH OHYHO% $

OHDVXUHPHQW XQFHUWDOLQW\ RI H®%WWHG
VRXQG SUHVVXUH OHYHO

'‘DWD 9DO X8 LW

8VDEOH RLO YROXPH ZLWK VXUJF WDQN
VWDQGDUG IRU

ORWRU VLI]H (0]
ORWRU VL]H DQG O

$GGLWLRQDOO\ XVDEOH RLO YROX®H ZLWK
DX[LOLDU\ WDQN RSWLRQ

JLOWHU LQVHUW P

+\GUDXOLF RLO 6KHOO 7THOOXYV
6 9;

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



, QG H]

$
$FFHVVRULHYV
$GMXVWPHQW ORFN
$WWDFKPHQW SRLQWYV
$XWKRULVHG SDUWQHUYV
$XWRPDWLF

/JHDUQLQJ

JRRVHQLQJ

7LIKWHQLQJ

%
%( H[H
%ULHI GHVFULSWLRQ

&
&OHDQLQJ
&RPPXQLFDWLRQ
&RQQHFWHG ORDGV
&RQQHFWLRQ
&RQWURO XQLW
$GDSWHU FDEOH
% DWWH U\
% (
%( H[H
%( 6\QF
%( 8SGDWH
%ROWLQJ

%ROWLQJ DSSOLFDWLRQV

, QGH]J

,QIRUPDWLRQ DERXW FRQWURO XQL
/RRVHQLQJ
OHQX
3& WUDQVIHU
3UHORDGLQJ
3XWWLQJ LQWR RSHUDWLRQ
6DIHW\
BHWWLQJV
6RIWZDUH
6ZLWFKLQJ RI
7RROV&UHDWH
8VHU GDWD
8VHU ILHOGYV
9LHZLQJ GDWD
&RQWUROV
&RS\ULJKW
&XVWRPHU VHUYLFH

'"HOHWLQJ PHDVXUHPHQW YDOXHYV
'"HOLYHU\
&KHFNLQJ
3DFNDJLQJ PDWHULDO
6FRSH
'LVDVVHPEO\
'LVSOD\V
'LVSRVDO
'RFXPHQWDWLRQ

%ROWLQJ GHILQLWLRQ OLVWV

%ULHI GHVFULSWLRQ
&KDUJLQJ
&RQQHFWLQJ
&RQWUROV

(

(OHFWULFDO FXUUHQW
(OHFWURQLF ZDVWH
(PLVVLRQV

'DWD IRU K\GUDXOLF SRZHU SDFNQYLURQPHQWDO SURWHFWLRQ

'DWD SURWHFWLRQ
'LVSOD\

'RFNLQJ VWDWLRQ
'REXPHQWDWLRQ GDWD
'"U([SORUHU
L,OOXVWUDWLRQ

(OHFWULFDO DQG HOHFWURQLF FRF
+\GUDXOLF RLO
IXEULFDQWYV

(UURU

(UURU PHVVDJHV

(OHFWULF

K\GUDXOLF'S(RZHU SDFN ;(



,QGH]

(UURUYV
OHVVDJHV

)

)DVWHQLQJ RSHUDWLRQV
YDXOWV

YROORZ XS RUGHU

*

*HDU SXPS

+

+HOS
+\GUDXOLF RLO
+\GUDXOLF SRZHU SDEN
*HWWLQJ WR NQRZ
+\GUDXOLF WHQVLRQHU
EDU
EDU
DXWRPDWLF RSHUDWLRQ
DXWRPDWLF UHSXPS
PDQXDO RSHUDWLRQ

,QVWDOODWLRQ VLWH
,QWHQGHG XVH
,QWHUIDFH
&RQWURO XQLW
6HUYLFH

/
JRRVHQLQJ

0

ODLQWHQDQFH
&KDQJLQJ WKH RLO
&OHDQLQJ
ODQXIDFWXUHU
2LO OHYHO
2YHUYLHZ
8VHU

ODLQWHQDQFH VFKHGXOH

0DQXDO
/JRRVHQLQJ
7LIKWHQLQJ
ODQXIDFWXUHU
ODVFKLQHQIDEULN :DJQHU
OHQX VWUXFWXUH
OLVXVH
ORQLWRULQJ

ODLQV YROWDJH DQG IUHTXHQF\

ORWRU FXUUHQW
ORWRU RLO WHPSHUDWXUH
3UHVVXUH

OXOWLSOH EROWLQJ
&RQWURO XQLW
+LJK SUHVVXUH KRVHV
+RVH FRQQHFWLRQV
2LO YROXPH
SHUIRUPLQJ
BHOHFWLQJ WKH IXQFWLRQ

1
1RLVH HPLVVLRQV

2

2LO FKDQJH

2LO VSHFLILFDWLRQV

20G GHYLFHV

2SHUDWLQJ FRQGLWLRQV
2SHUDWLQJ PRGH
2SHUDWRU
2SHUDWRU V REOLJDWLRQV
2SWLRQ

2UGHULQJ VSDUH SDUWYV

2ZWKHU DSSOLFDEOH GRFXPHQWYV

2YHUYLHZ

3

S3DFNDJLQJ PDWHULDO
3& VRIWZDUH
SHUIRUPDQFH YDOXHYV

HUVRQDO SURWHFWLYH HTXLSPHQW

3HUVRQQHO

(OHFWULF K\GUDXOLF'SRZHU SDFN ;(



3HUVRQQHO TXDOLILFDWLRQV
3/$5%' FXVWRPHU VHUYLFH
3/$5%" VHUYLFH

3RZHU SOXJ

33(

3UHSDUDWLRQ

3UHVVXUH DGMXVWPHQW YDOYH
3UHVVXUH GLVSOD\V

3UHVVXUH JDXJH

, QGH]J

6DIHW\ GHYLFHYV
6HUYLFH
6HUYLFH WDVNV
BHWWLQJV

%DVLF

/IDQJXDJH

6SHFLDO IXQFWLRQV
6LIQV
6WDJHV

3UHVVXUH UHOHDVH VHOHFWRU OBWDWWLQJ

3URFHVV FRQQHFWLRQ
3URWHFWLRQ FODVV ,,

4

BWLFNHUV
6XJJHVWLRQ IRU LPSURYHPHQW
6\PEROV

Q WKLV PDQXDO

4XDOLILHG K\GUDXOLF SRZHU SDFN SHUVRRQNOUDXOLF SRZHU SDEN

4XLFN UHOHDVH FRXSOLQJ

5

5DWLQJ SODWH
5HPRWH FRQWURO
5HVLGXDO ULVNYV

%UDFLQJ

&DEOH

&UXVKLQJ

(MHFWLRQ

(OHFWULF VKRFN

(OHFWULFDO HQHUJ\

+RW VXUIDFHV

ORELOH SRZHU JHQHUDWRU

ORYLQJ FRPSRQHQWYV

1RLVH

3RZHU SOXJ

5RWDWLRQDO PRYHPHQWYV

7KHUPDO RYHUORDG

89 UDGLDWLRQ

"HLIKW

6
6DIHW\

7
7HFKQLFDO GDWD
7LIKWHQLQJ
7UDQVSRUW
&UDQH
JRUZDUGLQJ DIJHQW
,QGXVWULDO WUXFN
7URXEOHVKRRWLQJ
3HUIRUPLQJ

8

8QDXWKRULVHG SHUVRQV
8QSDFNLQJ

8VHU

8VHU UHTXLUHPHQWYV

9
9HUVLRQV

‘KR FDQ , DVN"
RUNLQJ ZLWK K\GUDXOLF WHQVLRQH
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$SSHQGL]

$SSHQGL]

(OHFWULF K\GUDXOLF'S(RZHU SDFN ;(



$SSHQGL]

,Q DGGLWLRQ WR WKLY PDQXDO WKH IROORZL
D GRFXPHQW IROGHU HQFORVHG ZLWK WKH K\(

, (8 GHFODUDWLRQ RI FRQIRUPLW\
7THVW UHSRUW IRU WHVWLQJ HOHFWULFDO H

THVWLQJ RI HTXLSPHQW DV SHU '*89 5HJXOD
&HUWLILFDWHY RSWLRQ
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Manufacturer

Person authorised to compile the
technical file

Product name

Type

Serial number
Year of construction

Maschinenfabrik Wagner GmbH & Co. KG

Birrenbachshéhe 17
53804 Much
Germany

Dr Marcus Stuhlert

XE1 eco XE1 eco 2-Stage
XE1 power XE1 power 2-Stage
XE1 docu XE1 docu 2-Stage
XE1 control

See rating plate

See rating plate

The manufacturer declares that the machinery conforms to all relevant regulations:

2006/42/EC

2014/30/EU

2011/65/EU

EC Machinery Directive
EMC Directive

ROHS Directive

The following harmonised standards have been applied:

EN ISO 12100:2010

DIN EN ISO 4413:2012

EN 60204-1:2006 + A1:2009

DIN EN 61000-6-4:2020-09

DIN EN IEC 61000-6:2019-11

Much, 01/01/2024

Maschinenfabrik Wagner GmbH & Co. KG
Birrenbachshéhe 17 - 53804 Much - Germany
Managing Director: Dr Marcus Stuhlert

pA# 85103

Safety of machinery - General principles for design - Risk
assessment and risk reduction

Hydraulic fluid power - General rules and safety
requirements for systems and their components

Safety of machinery. Electrical equipment of machines -
General requirements

Electromagnetic compatibility (EMC) - Part 6-4: Generic
standards - Emission standard for industrial environments

Electromagnetic compatibility (EMC) — Part 6-2: Generic
standards - Immunity standard for industrial environments

Dr Marcus Stuhlert
(Managing Director)

Phone international: +49 (0)2245 62 - 10 email: info@plarad.com
Fax international: +49 (0)2245 62 - 22 Internet: www.plarad.com
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