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$0) $XWRPDWLF PDLQV IDLOXUH XQLW

+HDY\ GXW\ W\SH F\OLQGHU ZDWHU FRROHG
f& WURSLFDO W\SH UDGLDWRU

6WDUWHU PRWRU

/HDG DFLG EDWWHU\

&KDUJLQJ DOWHUQDWRU

%DWWHU\ FKDUJH UHGUHVVRU

+HDY\ GXW\ EU BDOKHMYD W RS

%DVH IUDPH ZLWK DQWL YLEUDWLRQ XQLWYV

,QGXVWULDO W\SH VLOHQFHUV

YOH[LEOH H[KDXVW FRPSHQVDWRU

%ORFN ZDWHU KHDWHU XQLW

&RQWURO SDQHO ZLWK GLJLWDO DXWRPDWLF P

YDQ IDQ GULYH FKDUJLQJ DOWHUQDWRU GULY!

FRYHUHG

5DGLDWRU PDWUL[ FRYHUHG E\ PHWDO PHVK DJ

PHFKDQLFDO GDPDJHV

J)DEULFDWHG DQG ZHOGHG VWHHO EDVH IUDPH

$QWL YLEUDWLRQ PRXQWLQJV

(QJLQH DQG DOWHUQDWRU PDQXIDFWXUHU WHV

YDFWRU\ ORDG SHUIRUPDQFH DQG IXQFWLRQ W

2SWLRODO

o $XWRPDWLF ORDG WUDQVIHU SDQHO
¢ $XWRPDWLF VIQFURQL]DWLRQ DQG SRZHU VKDU
¢ 6RXQGSURRI FDQRS\
¢ &RQWDLQHU W\SH HQFORVHUV
¢ 5RDG WUDLOHU
¢ -RE VLWH WUDLOHU
¢ 3URWHFWLRQ FLUFXLW EUHDNHU
¢ $LU VWDUW
¢ GHPRWH W\SH UDGLDWRU
¢ %DVH IXHO WDQN
¢ ([WHUQDO W\SH IXHO WDQN
¢ $XWRPDWLF IXHO WUDQVIHU V\VWHP
¢ SGHVLGHQWLDO VLOHQFHU
6WDQGE\ 3ULPH
ORGH®
N9$ N: N9$ N:
&- 31
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6WDQGDUG )HDWXUHV 6WDQGE\ N: BULPH N:

ORGHO
*URV 1IHW *URV 1IHW

&RPSDFW HIILFLHQW SRZHU

° 6HULHV LV WKH UHVXOW RI DQ LQWHQVLYH SHULRG Bl FR¥ WRPHU UHV[HDUFK WKDW

KDV JXLGHG WKH GHYHORSPHQW RI WKH UDQJH T

o 7KH QHZ OLWUH F\OLQGHU EORFN HQVXUHV ERUH URXQGQHVV LV PDLQWDLQHG

XQGHU WKH SUHVVXUHV RI RSHUDWLRQ ,W DOVR HQXEWHV DR? ERQ\IWE ROADHE PHFKDQLFDO

QRLVH LV ORZHUHG

© $ QHZ F\OLQGHU KHDG KDV UH HVWDEOLVKHG 3HUNSG®Y PDVWHU\ Rl DLU FRQWWWROUL]HG
&DSDFLW\ /LWHUV

4XDOLW\ E\ '"HVLJIQ /XE RLO SUHVVXUH PLQ N3D

© 3URGXFW GHVLJQ DQG &ODVV $ PDQXIDFWXULQJ P SHWRWHFAHQIMWKQKD QAN BDORBRGEESW W LFN

UHOLDELOLW\ ZKLOH PDLQWDLQLQJ 3HUNLQV OHJHQGBSLQ REXMWDW LIP® 2 RAX 6 XA LIDE LLGOLWWH U

&RVW (IITHFWLYH 3RZHU
¢ &RPSDFW VL]H DQG ORZ QRLVH

o /RZHU IXHO FRQVXPSWLRQ DQG RLO XVH )XHO 6\VWHP
o KRXU VHUYLFH LQWHUYDOV
7\SH RI LQMHFWLRQ V\VWHPHFW LQMHFWLRQ
3URGXFW 6XSSRUW YXHO DWRPLVHU 0OXOWL KROH
o 7TRWDO ZRUOGZLGH VHUYLFH LV SURYLGHG WKURXXK @ IQHMWZRVWINRRI3XPSGERWDUEXWRUV
DQG GHDOHUV '"HOLYHU\ KRXU DW UHY PLQ /LWHUV

o 7,366 7KH ,QWHJUDWHG 3DUWV DQG 6XSSRUW 6\YRAMHPUBGDEWHWH FXVWRPHOMPWRIRQLF :RRGZDUG /&*
VSHFLI\ DQG RUGHU SDUWV HOHFWURQLFDOO\ DV ZKO®@ BNWHUVLF H RHQU@RIY V& WKGRRROMAIRO WR ,62 *
JXLGHV DQG VHUYLFH WRROV o 5RWDU\ W\SH SXPS

o (FRSOXV IXHO ILOWHU

7THFKQLFDO 6SHFLILFDWLRQV (OHFWULFDO 6\VWHP

ODQXIDFWXUHU 3(5.,16 $OWHUQDWRU 9ROW $PS

ORGHO $ 7 6WDUWHU PRWRU '& 9ROW

7\SH F\FOH ZDWHU FRROHG GISRMHONVHQIRRWRU SRZHU N:

1XPEHU RI FAOLQGHUV ° YROW VKXW RIl VROHQRLG HQHUJLVHG WR UXQ

&\OLQGHU DUUDQJHPHQWHUWLFDO LQ OLQH
‘LVSODFHPHQW /LWHUV

%RUH ; 6WURNH PP

&RPSUHVVLRQ 5DWLR

&RPEXVWLRQ 6\VWHP 'LUHFW LQMHFWLRQ JXHO &RQVXPSWLRQ

$VSLUDWLRQ 7XUERFKDUJHG

5RWDWLRQ &ORFNZLVH YLHZHG IURP IURQWHUYV SHU KRXU /RDG /

*URVV HQJLQH SRZHU N:E /IRDG /

)DQ 3RZHU N:P /IRDG /

%0(3 JURVV EDU /IRDG /

&RPEXVWLRQ DLU IORZ PA PLQ

([KDXVW JDV WHPS DIWHU WXUER f& JUDPV SHU N:K /IRDG J N:K

([KDXVW JDV IORZ DIWHU WXUER PA PLQ /IRDG J N:K

OHDQ SLVWRQ VSHHG P V /IRDG J N:K
/IRDG J N:K

&RROLQJ 6\VWHP

7\SH 7URSLFDO KHDY\ GXW\ W\SH

$PELHQW WHPSHUDWXUH f&

(QJLQH 5DGLDWRU FRRODQW FDS /LWHUV

3UHVVXUH FDS VHWWLQJ N3D

¢ 7TKHUPRVWDWLFDOO\ FRQWUROOHG V\WWHP ZLWK EHOW GULYHQ FLUFXODWLQJ SXPS DQG
SXVKHU IDQ

¢ ORXQWHG UDGLDWRU SLSLQJ DQG JXDUGV
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1HZDJH 6WDPIRUG 8&, °

6WDQGDUG )HDWXUHV 6WDQGE\ 3ULPH

ORGHO
N9$ N: N9$ N:

'LQGLQJ (OHFWULFDO 3HUIRUPDQFH
$00 JHQHUDWRU VWDWRUYV DUH ZRXQG WR SLWHK 7KIBV&HOLPLQOWHY WULSOHQ (UG w
WK KDUPRQLFV RQ WKH YROWDJH ZDYHIRUP DQG LV IRXQG WR EH WKH RSWLPXFP
GHVLJQ IRU WURXEOH IUHH VXSSO\ RI QRQ OLQHDU ORDGV 7KH SLWFK GHVLJQ DYRLGYV
H[FHVVLYH QHXWUDO FXUUHQWY VRPHWLPHYV VHHQ ZHWK QLIKB O AR EQ J LSHWWHHVQ V
ZKHQ LQ SDUDOOHO ZLWK WKH PDLQV $ IXOO\ FRQQHFWHG GDPSHU ZLQGLQJ UHGXFHV
RVFLOODWLRQV GXULQJ SDUDOHOOLQJ 7KLV ZLQGLQDQXUWRKWXKHU SLWFK DQG*FD 6BHBOPIB\
VHOHFWHG SROH DQG WRRWK GHVLJQV HQVXUHV YBRGKOW®RZ ZDYHIRUP GLVW&&WLRQ

7\SH 3ROHV 5RWDWLQJ )LHOG %UXVI
6WDQGE\ SRZHU DW UDWHG YROWDJH NO9$
6; $95 (IILFLHQF\

:LWK WKLV VHOI H[FLWHG FRQWURO V\VWHP WKH PBRZNWDMWRWRYXSSOLHV SRZHU YLD WKH
$XWRPDWLF 9ROWDJH 5HIXODWRU $95 WR WKH H[FIRMDWWH VWDWRU 7KH KLJK HIILFLHQF\
VHPLFRQGXFWRUV Rl WKH $95 HQVXUH SRVLWLYH EXUBOTGXKHFURH LQLWLDO ORZ OHYHOV RI
UHVLGXDO YROWDJH 6SHHG 5SP

7KLV H[FLWHU URWRU RXWSXW LV IHG WR WKH PDLQ@RARWRIHWKURXJIJK D WKUHH SKDVH IXOO
ZDYH EULGJH UHFWLILHU 7KLV UHFWLILHU LV SURWHFWWBWLNRQVXUJH VXSSBHOVRYFRWH® VW

VXUJHV FDXVHG IRU H[DPSOH E\ VKRUW FLUFXLW 6WDWRU ZLQGLQJV 3LWFK IDFWRU
S5HIXODWLRQ $95 $XWRPDWLF 9ROWDJH 5HJXOL
9ROWDJH 5HIXODWRU 6;

7THUPLQDOV 7THUPLQDO %R][ 9ROWDJH 5HIJXODWLRQ *

6WDQGDUG JHQHUDWRUV DUH SKDVH UHFRQQHFWIBEOH6XISBK HVNQRBY EURXBBWIRXW WR %6 (1
WKH WHUPLQDOV :KLFK DUH PRXQWHG RQ D FRYHU DW WKH QRQ GULYH HQ®'RI WKRE'( 1
JHQHUDWRU $ VKHHW VWHHO WHUPLQDO ER[ FRQW DR QNI RUKH GI98 VDRGNS RRY1LB HRDIBP SOH 1RQ GLVWR
VSDFH IRU WKH FXVWRPHUV ZLULQJ DQG JODQG DUUDQJHPHQWYV ,W KDV UHFRYQMDWHORDG
SDQHOV IRU HDV\ DFFHVV 5RWRU "\QDPLF EDODQFHG
2YHUVSHHG 5SP
6KRUW FLUFXLW FXUUHQW

6KDIW .H\V 7.) /HVV WKDQ

$00 JHQHUDWRU URWRUV DUH G\QDPLFDOO\ EDODQFQ\GX OW LIRROVFO-DW WKD Q %6 3DUW

*UDGH IRU PLQLPXP YLEUDWLRQ LQ RSHUDWLRQ &R@VEHIXFIVWLRIHQHUDWRWQIOHHEHDULQJ GLUHFW FRXSO}

EDODQFHG ZLWK D KDOI NH\ &RXSOLQJ YOH[LEOH
6WDWRU ZLQGLQJ '"RXEOH OD\HU FRQFHQWULF
&RQQHFWLRQ <

,QVXODWLRQ ,PSUHJQDWLRQ 3URWHFWLRQ FODVV .3

7KH LQVXODWLRQ V\VWHP LV FODVV + &RROLQJ DLU YROXPH PiA VHF

$00 ZRXQG FRPSRQHQWY DUH LPSUHJQDWHG ZLWK PDWHULDOV DQG SURFHVVHV
GHVLIJQHG VSHFLILFDOO\ WR SURYLGH WKH KLJK EXLOG UHTXLUHG IRU VWDWLF ZLQGLQJV DQG
WKH KLIJK PHFKDQLFDO VWUHQJWK UHTXLUHG IRU URWDWLQJ FRPSRQHQWYV

2SWLRQDO (TXLSPHQW

6WDQGDUGYV
1HZDJH 6WDPIRUG LQGXVWULDO JHQHUDMSRUYV PHHW VEE W IURHIXQ BHRIPOWQW ®W 0DJQHW *HQHUDWRU 30* SURYL
DQG WKH UHOHYHQW VHFWLRQ RI RWKHU LQWHUV®5%QRY R ONKW [CHJ 5IDW BW L\RXEF i DYWURO VAVWHP
%6 9'( 1(0$ 0% (& &6% & $6 ¢ $QWL &RQGHQVDWLRQ +HDWHUV
2WKHU VWDQGDUGY DQG FHUWLILFDWLRQV FDQ EH FRIQWLBEHUWHEGURQ UHTXHVW
o 7THPSHUDWXUH ,QGLFDWLRQ 57'V

4XDLOLW\ $VVXUDQFH ¢ :LQGLQJ BURWHFWLRQ 7KHUPLVWRUYV
*HQHUDWRUYV DUH PDQXIDFWXUHG XVLQJ SURGXFW LR @ XDURFHGEXUH VURIRSL ALV MADBOUWDOHO 2SHUDWLRQ
DVVXUDQFH OHYHO WR %6 (1 ,62 © 6, $95 ZLWK 5HIXODWLRQ DQG 3KDVH 6HQVLQJ

° 6, $95 ZLWK 3KDVH 6HQVLQJ DQG LPSURYHG 5HJXODW
¢ 0; 30* 5HIXODWLRQ ZLWK 3KDVH 6HQVLQJ
¢ 0; 30 ZLWK 3KDVH 6HQVLQJ DQG LPSURYHG 5HJXOD
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FRQWURO SDQHO &- 31

&RQWUR(
6WDQGDUG (TXLSPHQWYV ,QSXW )XQFWLRQV GLVSOD\ RQ /&'
*HQHUDWRU 9ROWYV 9ROWYV [/ 1 / 1 [ 1
*HQHUDWRU 9ROWYV 9ROWYV [ [/ I Il
*HQHUDWRU $PSV $PSV / / /
3 *HQHUDWRU JUHTXHQF\ +]
ODLQV 9ROWYV 9ROWYV [/ 1 / 1 /| 1
ODLQV 9ROWYV 9ROWYV [ [/ 1 Il
@ @ oDLQV .YD .Z .YDU .YDUK/ 1 [/ 1 /| 1
*HQHUDWRU .YD .Z .YDU .¥DIUK 1 / 1
- 3RZHU )DFWRU FRVT
g ODLQV )UHTXHQF\ +1]
(QJLQH 6SHHG 530
30DQW %DWWHU\ 9ROWVI9ROWYV
(QJLQH +RXUV 5XQ +RXU

© $0) [/ JUDSKLFDO /&' GLVSOD\ ZLWK ZKLWH EDFNNOWKRQDO )XQFWLRQV
¢ (PHUJHQF\ VWRS EXWWRQ (QJLQH 2LO SUHVVXUH N3D
(QILQH 7THPSHUDWXUH f&
6HUYLFH +RXUV 7LPLQJ )XQFWLRQ
6&%$'$ ,QWHUIDFH )RU ORQLWRULQJ $QG 5HPRWH 6\WWHP 3L
*60 ORGHP ,QWHUBDEHRSWLRQV
5SHPRWH 6WDUW 6WRS ,QWHUIDFH
ORGEXV 5WX &RPPXQLFDWLRQ ,QWHUIDFH 3RUW
$ODUP &KDQQHOV
(QJLQH 6WDUW BWRS )DLOXUH
2YHU &XUUHQW

$0) /| &RQWURC 8QGHU 2YHU *HQHUDWRU )UHTXHQF\
SHVFULSWLRQ 8QGHU 2YHU 6SHHG
&KDUJH )DLO
¢ 7KH PRGHO $0) / LV DQ DXWRPDWLF PDLQV IDL@XWHHRRVBWRS PRGXOH
o 7KH PRGXO LV XVHG WR PRQLWRU D PDLQV VXSSOREQGE® X WHRWPDX\IH O\ VWDUW D
o VWDQGE\ JHQHUDWRU VHW +LJK (QJLQH 7THPSHUDWXUH
o 7KH PRGXOH DOVR SURYLGHV LQGLFDWLRQ RI RSHBQOGWURYHY VWO WXNWRLUGIMXWHIARQGLWLRQV
¢ DXWRPDWLFO\ VKXWWLQJ GRZQ WKH JHQVHW DQG/RQGRFBEHAE IPHQOXUMN 6EVRBDQV RI DQ

/&' GLVSOD\ DQG DSSURSULDWH IODVKLQJ /(' RQOWK&MV 2RK@W2 5 DLPH @&/ V

6HOHFWHG WLPHUV DQG DODUPV FDQ EH DOWHUHG E\ WKH XVHU IURP WKH IURQW SDQHO
3KDVH VHTXHQFH GHWHFWLRQ DQG UHYHUVH SRZHU GHWHFWLRQ

5HDO WLPH FORFN DQG WLPH VWDPSHG DODUP ORJJLQJ

6SHFLILFDWLRQV (QOYLURQPHQWDO 7HVWLQJ 6WDQGDUGYV
< PP [ PP GLPHQVLRQV (OHFWURPDJQHWLF &RPSDWLELOLW\
° [ VFUHHQ /(' GLVSOD\ .4 76(,62

o ,3 7THPSHUDWXUH

¢ (DV\ FRPSUHKHQGHG GLVSOD\ &ROG f&

¢ /(' PLPLF GLDJUDP +RW f&

¢ (DV\ SXVKEXWWRQ FRQWUROV +XPLGLW\

¢ 6\VWHP SDUDPHWHUY FDQ EH DGMXVWHG PDQXDOO\ |URRQWKRRQIGHRWQAW SDQHO

¢ N9% N: YH FRV3 PHDVXUHPHQWV

¢ 5HFRUGLQJ RI WKH ODVW IDLOXUH DODUP

¢ %DWWHU\ VDYLQJ VOHHS PRGH IXQFWLRQ

¢ 3UH JORZ KHDWHU FRQWURO

¢ 7UXH 506 YROWDJH DQG FXUUHQW PHDVXUHPHQWYV IRU PDLQV DQG JHQHUDWRU

© GLIJLWDO LQSXWV GLJLWDO RXWSXWV 'U\ &RQWDFW

SXVKEXWWRQ &RQWUROV

6723 67$57
$872 7(67 0$18$/
18" 38%(
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ORGHO &RGHV DQG *HQH

&XNXURYD 'LHVHO *HQHUDWRU

& - 3 1
| » 1 *URXSSOWHUQDWRZDEUDENED P IRUG
»36HULHV (QJLQHURNLRYG
»6WDQGE\ 3RZHU N9$
» &XNXURYD JHQHUDWRU
3HUNLQV BHULHV 'LHVHO (QJLQH 1HZDJH G6WDPIRUG $OWHUQDWRU

sl L7l [eel[ [ [ 1[*]

3RZHU OHYHO - » &RUH /HQJWK
————» *HQVHW HQJLQH -  J 1XPEHU RI SROHV
» 7XUERFKDUJHG » 6KDIW +HLJKW LQ FP
> OLWHUV » QGXVWULDO

v

*HQHUDWRU W\SH

v

6HULHFW\OLQGHU

,OIRUPI
3RZHU 5DWLQJV (OHFWULF )RUPXODV

6WDQGE\ SRZHUVUIRWLWEH VXSSO\ Rl HPHUJHQF\ SHRZHD ®XHVYDULDEOH YRUPXOD
ORDG IRU WKH GXUDWLRQ RI WKH QRQ DYDODLEDOLW\ R KH PDLQV SRZHU VXSSO)\ 1R
LQl\lssH/v
R

RYHUORDG FDSDFLW\ LV DYDLODEOH DW WKLV UDW, DQGE\ UDWHG HQJLQH VKRXOG EH
VL]HG IRU DQ DYDUDJH ORDG IDFWRU RI EDVH{ _SXEOLVKHSG[ VWDQG[E\ UDWLQJ IRU
RSHUDWLQJ KRXUV SHU \HDU 6WDQGE\ UDWLQJV|VKRXOG QHYHU EI—[ DSSOLHG H[FHSW

LQ WUXH HPHUJHQF\ SRZHU IDLOXUH FRQGLWLRQV
Q Q Q Q N9 $ 8 [, 1 N:H SI

N9$ [ SI

3ULPH SRZHULVDWDQDODEOH IRU XQOLPLWHG KRXUNM SHgP\uDU ZNL_V\l_I|K D YDUL8DEOH 5 INOS [ 8 [
ORDG RI ZKLFK WKH DYHUDJH HQJLQH ORDG IDFWRpY LV R1 WKH gXEOLVKHE‘\ SREI—DU
UDWLQJ LQFRUSRUDWLRQ RI D RYHUORDG IRU X HYHU\ KRXUV RI
5SP 1f3ROH
RSHUDWLRQ ZKLFK SHUPLWWHG )@H%J*?Q'_X\ Lar [

JUHTXHQF\ 1f3ROH

o)
&RQWLQXRXV SREMWYDMAMBOH IRU FRQWLQXRXV IXOg%REG RSHUDWLR(& lR[
RYHUORDG LV SHUPLWWHG

N:P OHFKDQLFDO 3RZHU, &XUUHQW $
$FF WR ,62 % 6 1 N:H (OHFWULFDO 3RZHU 8 9ROWDJH 9
SI 3RZHU IDFWRU N9$ 3RZHU

( $OWHUQDWRU HIILFLHSPFEHYROXWLRQV SHU PLQXWH
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