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SHUNLQV $ 7%$* GLHVHO HQJLQH
1HZDJH 6WDPIRUG 8&, ) DOWHUQDW%WDQGDUG *HQHUL

¢ $0) $XWRPDWLF PDLQV IDLOXUH XQLW
o +HDY\ GXW\ W\SH F\OLQGHU ZDWHU FRROHG
o f& WURSLFDO W\SH UDGLDWRU
o 6WDUWHU PRWRU
¢ /HDG DFLG EDWWHU\
o &KDUJLQJ DOWHUQDWRU
¢ %DWWHU\ FKDUJH UHGUHVVRU
o +HDY\ GXW\ EU BDDOKHHMYD W RS
¢ %DVH IUDPH ZLWK DQWL YLEUDWLRQ XQLWYV
¢ ,QGXVWULDO W\SH VLOHQFHUYV
¢ )OH[LEOH H[KDXVW FRPSHQVDWRU
o %ORFN ZDWHU KHDWHU XQLW
¢ &RQWURO SDQHO ZLWK GLJLWDO DXWRPDWLF P
¢ )DQ IDQ GULYH FKDUJLQJ DOWHUQDWRU GULY!
FRYHUHG
¢ 5DGLDWRU PDWUL[ FRYHUHG E\ PHWDO PHVK DJ
PHFKDQLFDO GDPDJHV
¢ )DEULFDWHG DQG ZHOGHG VWHHO EDVH IUDPH
¢ $QWL YLEUDWLRQ PRXQWLQJV
¢ (QJLQH DQG DOWHUQDWRU PDQXIDFWXUHU WHV
¢ )DFWRU\ ORDG SHUIRUPDQFH DQG IXQFWLRQ W
N
(ME 2SWLRODO
©E%T o $XWRPDWLF ORDG WUDQVIHU SDQHO
,62 o $XWRPDWLF VIQFURQL]DWLRQ DQG SRZHU VKDU
&XNXURYD LV D IXOOYDFFUHGLDWHG ¢ 6RXQGSURRI FDQRS\
.62 FRPSDQ\ ¢ &RQWDLQHU W\SH HQFORVHUYV
¢ 5RDG WUDLOHU
¢ -RE VLWH WUDLOHU
© 3URWHFWLRQ FLUFXLW EUHDNHU
° $LU VWDUW
¢ 5GHPRWH W\SH UDGLDWRU
¢ %DVH IXHO WDQN
7KLV JHQHUDWRU LV |DYDLODEOH ZLWK ¢ ([WHUQDO W\SH IXHO WDQN
&( FHUWLILFDWLIRQ ¢ $XWRPDWLF IXHO WUDQVIHU V\VWHP
¢ BHVLGHQWLDO VLOHQFHU
a7 6WDQGE\ 3ULPH
ORGHG
N9$ N: N9$ N:
&XNXURYD LV DFFUH[GLDWHG ZLWK &- 31
*RVW FHUWLILFD LRQ
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3HUNLQV $ 7%* (QJLQH

6WDQGDUG )HDWXUHV

6WDQGE\ N:

3ULPH N:

ORGHO
*U

RV 1IHW

*URV 1IHW

6WDWH RI WKH $UW "HVLJQ
7KH $ 7%* LQFRUSRUDWHV WKH ODWHVW FRPP[RQ UD$O IX$'O VA\VWH
WHFKQRORJLHV ZLWK D FORVHO\ RSWLPLVHG DLU BDQDJHPHQW V\V|WHP

P
ZKULFK LV

RYHUVHHQ E\ WKH ODWHVW JHQHUDWLRQ RI HOHFWURQLF HQJLQH FRQWURO 7KLV DOORZV WKH

$ (OHFWURSD. UDQJH WR GHOLYHU KLJK SRZHU GHE/WUWEF D RZL [KBBAVW HPLVVLRQV

ZLWK WKH PLQLPXP RI KHDW UHMHFWLRQ DQG H[FHOOHQW IXHO HFRQRP\

(OHFWURQLF HQJLQH FRQWURO V\VWHP LV RSWLRQDBGSHTXLSPHQW
RUOGZLGH 3RZHU 6ROXWLRQ

BUHVVXUL]HG

OD[ WRWDO V\VWHP RLO FDSDFLW\

7KH $ KDV EHHQ GHVLJQHG WR EH ZRUOGZLGH IXKB RLFOO & U BQWK UH) FRODQG L @ 3 D
NHURVHQH MHW DYLDWLRQ IXHO DQG ELRIXHO 56()Q@BWLRRWVWRHAH G YIDIRODIEWHGWIRO XPLQLXP VXPS

PHHW ORFDO PDUNHW QHHGV ¢ 2LO ILOWHU

BURGXFW 6XSSRUW
¢ 3HUNLQV DFWLYHO\ SXUVXHV SURGXFW VXSSRUW H[FHOOHQFH E\ HQV

XULQJ RXU

/LWHUV

GLVWULEXWLRQ QHWZRUN LQYHVW LQ WKHLU WHUU)LWRO\ 6 WWH®IWKHQLQJ UHODWLRQVKLSV DQG

SURYLGLQJ PRUH YDOXH WR \RX RXU FXVWRPHU

¢ 7KURXJK DQ H[SHULHQFHG JOREDO QHWZRUN RI G, IQWHFIMELR\R BR PBR® GG\ O H UV
WUDLQHG HQJLQH H[SHUWY GHOLYHU WRWDO VHUYLPMNKWSRUW DURXQG W RH FKIRFIN

GD\V D \HDU 7KH\ KDYH D FRPSUHKHQVLYH VXLWH R)XZHE PSHG WRROV

DW WKHLU

IXOO0\

ILQIJHUWLSY FRYHULQJWHFKQLFDO LQIRUPDWLRQ SIDJWXHLO5 HIRVZLILFDWLRQ DQ@GPRQGHULQJ

VI\VWHPVY DOO GHGLFDWHG WR PD[LPLVLQJ WKH SURGKMXIPY VWD RILFR U HVYXIN KB D G

o TKURXJKRXW WKH HQWLUH OLIH RI D 3HUNLQV HQJRQH UDK) B RYQL GXH D FFFRIYWXW 8B WH@ XL Q H

2( VSHFLILFDWLRQ SDUWV DQG VHUYLFH :H JLYH © (OGIBRWKBRQFHRWKDOWN)LRA FRQILUPV WR &ODVV * ,62

UHFHLYH WKH YHU\ EHVW LQ WHUPV RI TXDOLW\ IRU ORHIOVM.GBRNVLEOH FRVW "KHUHYHU

\RXU 3HUNLQV SRZHUHG PDFKLQH LV RSHUDWLQJ LQ WKH ZRUOG

7THFKQLFDO 6SHFLILFDWLRQV (OHFWULFDO 6\VWHP

ODQXIDFWXUHU 3(5.,16 $OWHUQDWRU YROWYV

ORGHO $ TS 6WDUWHU PRWRU '& YROWYV

7\SH F\FOH ZDWHU FRROHG GRHVHREWQWIYYMHUWHU PRWRU N:

1XPEHU RI FAOLQGHUV ° YROW DPS DOWHUQDWRU ZLWK '& RXWSXW

'LVSODFHPHQW /LWHUYV

%RUH ; BWURNH PP PP [ PP

&RPSUHVVLRQ 5DWLR

&RPEXVWLRQ 6\WWHP 'LUHFW LQMHFWLRQ JXHO &RQVXPSWLRQ

$VSLUDWLRQ 7XUERFKDUJHG DLU WR DLU FKDUJH FRROHG

5RWDWLRQ $QWL FORFNZLVH YLHZHG RQWOWKIBHO KRXU /RDG /

*URVV HQJLQH SRZHU N:E /RDG /

(QHUJ\ WR FRROLQJ IDQ N:P /IRDG /

%0(3 JURVV N3D /IRDG /

&RPEXVWLRQ DLU IORZ Pfii PLQ

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

([KDXVW JDV IORZ DIWHU WXUER Pii 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&

7RWDO V\VWHP FDSDFLW\

0D[ SHUPLVVLEOH H[WHUQDO V\V UHV N3D

o PP EHOW GULYHQ SXVKHU IDQ DQG JXDUGV

¢ 5DGLDWRU LQFRUSRUDWLQJ DLU WR DLU FKDUJH FRROHU [IXHO FRROHU

¢ :DWHU SXPS
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DOWHUQDWRU

1HZDJH 6WDPIRUG 8&,

6WDQGDUG )HDWXUHV 6WDQGE\ 3ULPH

ORGHO
N9$ N: N9$ N:

'LQGLQJ (OHFWULFDO 3HUIRUPDQFH
$00 JHQHUDWRU VWDWRUYV DUH ZRXQG WR SLWHK 7KL8/&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 VK W IRHIXQ BHRIPOWQW ®W 0DJQHW *HQHUDWRU 30* SURYL
DQG WKH UHOHYHQW VHFWLRQ RI RWKHU LQWH¥®5%/QRW 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 FRRQWLBEHUHEGURQ UHTXHVW
¢ 7HPSHUDWXUH ,QGLFDWLRQ 57'V

4XDLOLW\ $VVXUDQFH ¢ :LQGLQJ BURWHFWLRQ 7KHUPLVWRUYV
*HQHUDWRUYV DUH PDQXIDFWXUHG XVLQJ SURGXFW LR @ XDURFHVGEXUH VURIRSL QAL VWD 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 JUHTXHQF\

SHVFULSWLRQ 8QGHU 2YHU 6SHHG

&KDUJH )DLO

o 7KH PRGHO $0) / LV DQ DXWRPDWLF PDLQV IDL@®XHWH HFRRVBUWRS PRGXOH
6 7KH PRGXO LV XVHG WR PRQLWRU D PDLQV VXSSOREQ@GE® X WIRPDXULF O\ VWDUW D
o VWDQGE\ JHQHUDWRU VHW +LJK (QILQH 7HPSHUDWXUH
o 7KH PRGXOH DOVR SURYLGHV LQGLFDWLRQ RI RS BQDWURDMHY VWO WXYWRUG IRXWIARQGLWLRQV
o DXWRPDWLFO\ VKXWWLQJ GRZQ WKH JHQVHW DQG/RQG 2F BWHE G IGHQXIUGV 6EURBDQV RI DQ
/& GLVSOD\ DQG DSSURSULDWH IODVKLQJ /(' RQOWKEMV RR@W2 5 DLPH.OV V
6HOHFWHG WLPHUV DQG DODUPV FDQ EH DOWHUHG E\ WKH XVHU IURP WKH IURQW SDQHO
3KDVH VHTXHQFH GHWHFWLRQ DQG UHYHUVH SRZHU GHWHFWLRQ
5HDO WLPH FORFN DQG WLPH VWDPSHG DODUP ORJJLQJ
<
SSHFELILFDWLRQV (QYLURQPHQWDO 7HVWLQJ 6WDQGDUGYV
<
° PP [ PP GLPHQVLRQV (OHFWURPDJQHWLF &RPSDWLELOLW\
o [ VFUHHQ /(' GLVSOD\ .4 76(,62
o .3 7HPSHUDWXUH
¢ (DV\ FRPSUHKHQGHG GLVSOD\ &ROG f&
o /(" PLPLF GLDJUDP +RW f&
¢ (DV\ SXVKEXWWRQ FRQWUROV +XPLGLW\
© 6\WWHP SDUDPHWHUV FDQ EH DGMXVWHG PDQXDOO\ | URRQWAKRRQIGHRQW S DQHO
© N9$ N: YH FRV3 PHDVXUHPHQWYV
¢ 5HFRUGLQJ RI WKH ODVW IDLOXUH DODUP
¢ %DWWHU\ VDYLQJ VOHHS PRGH IXQFWLRQ
¢ 3UH JORZ KHDWHU FRQWURO
¢ 7UXH 506 YROWDJH DQG FXUUHQW PHDVXUHPHQWY 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

s 7lsllL ] ER I

— 3RZHU OHYHO

— > *HQVHW HQJLQH - » &RUH /HQJWK
—— » $LU WR DLU FKDUJH FRROHG —  » 1XPEHU RI SROHYV
» 7XUERFKDUJHG » 6KDIW +HLJKW LQ FP
» OLWHU » QGXVWULDO

v
v

*HQHUDWRU W\SH

6HULHRMOLQGHU

,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\IalDU ZNL_V\l_I|K D YDUL8DEOH
ORDG RI ZKLFK WKH DYHUDJH HQJLQH ORDG IDFWRpY LV R1 WKH 4XEOLVKHE3 SREI—
UDWLQJ LQFRUSRUDWLRQ RI D RYHUORDG IRU X HYHU\ KRXUV RI

5SP 1f3ROH
RSHUDWLRQ ZKLFK SHUPLWWHG )@H%J)&-?Q'_X\ Lar [

SIN9S [ 8 [

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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