2 & 3 SSSOUADWLRQ RQ@ "' JIWDSSKU AW KIDWGEZIDWH |, 3
E\ (LVDNX 2KEXFKL '03 ,QF

JLIXUH 3,&% GHPRQVWUDWLRQXWFXWHP O HMHIODRG HIB FIROODERUDWLRC

3,88 ,3 FRUH VXSSRUWYV WKH 2SIH@DBO (B[WHBDYERUEDOOHG ODHVWUR® ZKL,
TXDOLWI| VKDGLQJ IXQFWLRQDOR@I\VNEBIORIYILEDVDYE SRGXFH WKPGDPRXQW |
JDWH FRXQW SURYLGLQJ UHDO WIRHD B MH R LMEDRIWIHR TK HWH K DOGEQUHG LQ O
LQ GHYHORSLQJ WKH 3,&8% FROUWH @B G WRDWX SIQR WIRVBIUL RX VI DBBOLFDWLR
PRELOH SKRQHV WR DPXVHPHQW GRQNROHV ZLWK ODUJH GLVS

,QWURGXFWLRQ

7KH DSSOLFDWLRQ RI JUDSKLFV V@ FPW KBV HP,EPIGEG HG PVH VARIDRVHQWY FRQWLQ)
DQG LPSURYH ZLWK HQKDQFHPHQWY EX¥KGDWRPRY EQVYHGRPQWHUDFWLYH JU
H[DPSOH 30D\VWDWLRQ 3RUWDEOOBGEW KDV RIMGR FWBEVWKH UDSKLFV TXDC
KDQGKHOG GHYLFH 2Q WKH RWK KWK H BQR J UQ P3RD EOBISKKBGHU VFKHPH ZKHU
FDQ FRQILIJXUH IXQFWLRQDOLWHQW WHWHOHWKWMN [ CHH® IWBHPPDM®G DSSURDF
2SHQ*/ $3, LQIUDVWUXFWXUH D QiGFWHKDW MV QHJ WRU HPDHDG ZDULFK FRQWHQW DQC
FRQVROHV VXFK DV WKH ;%2; D QGD3XDFPMWIIDQVHRBH GIKHG V\VWHPV KRZHYHU
LVVXHV DQG FKDOOHQJHV WKDW @&XFNK MR/S HUR/Z PXR/ZH D GRQNXP SWLRQ IRU N
EDWWHU\ OLIH PLQLPL]HG V\VWBIPHFRRGRWHQ WQYWE/X HD ® @ISPLWHG JDWH FRX(

.KURQRV JURXS LV GHILQLQJ W KHWIH HPXWHBGE8 B GDVSD,WHIRDQG KD, UHOHDVHG
2SHQ*/ (6 $W SUHVHQW WKLV 2SMDR/YBUWLREOHOIVIL@G [ IRWH HBGIJUDSKLF

SURJUDPPDEOH JUDSKLFV SLSHOLYBDSSHROARKWIVYWEH PDBEHWYV LQ 3& JUDSKLI

BURGXFWYV RYHUYLHZ



'03 SURYLGHVY VFDODEOH KLJK SHUJEDBRQFH RRRIHSRERUWKH HPEHGGHG VSDF
GHYLFHV PRELOH SKRQHV YHKLPPX\WHPHQWYWILIRRH \ARQ@WHWPOH DQG DOO RWK
JUDSKLFV VSDFHV 3,&$% LV WKB PRWHF¥RYHUUQS PIOFY WKH S UAHDWL IR O\ PHQ
DUHDV 7KH FRUH FRQVLVWV RI XBYBUDX®HRH SFEQWW Y GIDWRD IXQFWLRQV DC
RULJLQDO JUDSKLFV WHFKQRORDW IHH FRPWROHQWHVXEXNHPHQWNXN DQG WDL
FXVWRP FRPSRQHQWYV VXFK DV SHUIRGWEKQBBG PSHPRHU ERQBXPSWLRQ ,W L\
DVVXPH ZKDW WKH FXVWRPHU GHPRQBWIRUS YRERDW IZRGW IDOO EH ZKHQ FK
LQWHUIDFH VFKHPH '03 KDV EHHQ B]VDGHRBMOLQUXWRKHV2Y3KQ &RUH 3URWRFRC
VWDQGDUG EXV LQWHUIDFH IRU RXU FRPSRQHQWYV

ODHVWHRKDQHRORIR OR J\

7KH JUDSKLFV FRUH KDV DFKLHYWIC BRIKSRAHIRBRRYRASMLRQ E\ HPSOR\LQJ
(6 DQG RXU RZQ H[WHQVLRQ JHIVSWLEV7%H VHD OMH\GWAIR IXQFWYRQV LQFO X
DQG JRRG ORRNLQJ JUDSKLFV FOQARIORQXFKQDW D'DIH\R YO\S ©Q I KAX E®JIDIVQ G VKD G
3KRQJ &RRN 7RUUDQFH DQG %5') JN®DGHEL HYLWAWWRQBROQG SURFHGXUDO Wi
LPSOHPHQWHG DV KDUG ZLUHG ORULEQDIONBORRULMRK®IMLWE REUHDN WKURXJ
VIVWHP LQFRQVLVWHQW FRQVWUDRDRQWW /REZJE RZHWI FARRD/XPE WD QG DOO ODH\
PDNH H[WUHPHO\ ULFK FRQWHQ \B'8 KOLIFVHRIX KOG KRQ GR®MYLEHV )LJ

7KH ODHVWUR IXQFWLRQ LQF®®GHYVY WKH IROORZLQJ HIIHF

/LIJIKWLQJ ODHVWUR ! LQFOXGHYV IKLPHQIH WO RIKPDIGFH ISEBWURQ DQG VXSS
VKDGLQJ PRGHOV VXFK DV 3KRQH65VRWQB SWFEVXIWNBRRAH RSEDMWHULQJ

JLIXUH 5HQGHULQJ UHVXOW ZWWBPQSHQWK62BBQX/ 08Hl RXU ODHVWUR $3

6KDGRZ ODHVWUR | VXSSRUWY +DQGUBQG 8RIPHVKDGRZLQJ L

JLIXUHS HBRAHPH 6RDERZ UHQGHULQJI ZILWHY RXYBR BRDGRZ ODHVWUR $3

JLIXUH ODHVWUR ! UHGXFHV WKH PHPRUWLBD QWGKH GMEKHES RIBN\JRQV LQ WKH |
DV 185%6 DQG SRO\JRQ VXEGLYLBLRQM PR O/ HE H I QW PG PHG



JLIXUKROIRRQIJRRYEGLEYEVX RQORB (PLA SOAHEE BVH @ VO XVUHARN B AR@AY B/ FSZR0 WHREDAL QI
IURP KRVW &38 DQG ULJKW LPDJHROVKRREY BAKRIXUHDUHUIDKW ARG SDUGZDUH RQ

ODSSLQJ ODHVWUR | VXSSRUWYV EXRDODEIBLVPXUH ® SCR¥FKIBESURFHGXUDO

QHHG DQ\ PHPRU\ DFFHVV WR PDNHVWHWKXUHPDRBBEBJHY BHEIMUDWHG ED)
PDWKHPDWLFDO HTXDWLRQ

)L J X U HO D SISLKEIL @D HOVOWWY RV Y RD IR E00PHR OF HE 1LV KB B ERMAD BMWILYK DQG SILIKW
SDWWHUQ ZLWK RXU KDRGHEXHDODW K RUN/BKQA DWFHE] BN CFEHAPKRRR D F F |

SDUWLFOH ODHVWUR | JHQHUDWHAWWKH IRDUB@RXE JDV HI

)LJI XU H3 D WWWIURMDLIH O B HVDMIYRY B B QFJIS30 RERVAREHN HRILQ FE DEEREERAEIE) GE] DIVEGIDIX G\ RIEM R
FRP SR VLMK ZRXWK IRQWMRL YVH. QOBAAN ILIQRRDQ) RRIDWKIRI LQJ DOJRULW

7KHVH WHFKQRORJLHV KDYH EHHRSWHPOL]WGRE) DQGRORWKPVHUPKVWXG\ LQ
LQVWLWXWHY DQG ZH DUH LQW WDRGEXFALHH WBLEHQANM W RUWEBKLIFPEHGGHG V\VWH

+DUGZDUH EORFN GLDJUDP

7KH IROORZLQJ LV D EORFN GLNH DR ®RIDWRHUHGD BKURZVR Q )LEXVLQGLFDWH

LQWHUIDFH ZKLFK DGRSWYV 2&3
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JLIXUH 3,&% EORFN GLDJUDP

'XULQJ GHYHORSPHQW RI WKH 3,8% FKBROHQVUKN PRIQUMHRDPGGUHVVHG 7KH ,:
VXSSRUW D ZLGH YDULHW\ RI D$SPXWDWIRPQPREXQGLOBRR®KN ZLWK WLQ\ GL
DPXVHPHQW FRQVROH ZLWK ODURMHELDOODNVP EKGEHGHW\ WARH P V " JUDSKLI
QHHGV KXJH EDQGZLGWK IRU FRPGDQEBX|WH[WXDIE ZFRORU MDRFHVVODQG WKLV
GHWHUPLQH WKH SHUIRUPDQFH RARUH3VKRXKWGDBK HDY3a WR LQWHJUDWH LQ
HQYLURQPHQW

7R VROYH DOO RI WKHVH LVVXBY B¥ WKHALGWDQGR DG R W U IDXLH GQ QUD VW U X

EORFN VFKHPH DQG DV D UHYVXORNW ORZ LKPIQ RESWRYRL@GWH WRKHP HHW WKH FXVWRF
7TDEOH

7DEOIS SDUS\DEBHIVIRE X L O G KROVEICRRIFN CRRANL RQV

&RPSRQHQW SHTXLUHPHQW 3DUDPHWHU 5HPDUN

1XPEHU RI YHUWH[ SURFHVVRU HRBH® G\ RRY RHAAXVYUGEL J
SHUIRUPDQFH

1XPEHU RI WH[WXUH SLSHOLQH '"HSH@EWHBRQIHU UHTXLUH

SHUIRUPDQFH DQG GLVSOD\ VL]H
ODHVWUR IXQFWLRQVKWOGJ) QWNVHBBRG RQ QHFHVVDU\ IXQFWLRQDOLW)\
QXPEHU RI SLSHOLGHWGRZ ODHVYWWRJHW DSSOLFDWLRQ
JLIXUH ODHVWUR

0DSSLQJ ODHVWUR

3DUWLFOH ODHVWUR

&DFKH DQG ),)2 [VLWLBH SDUDIBH\WBURQ EXV DFFHVV FKDUDFWHULVW
WH[WXUH DQG FRORU BXIMHU FDFBER& V\VWHP DV IROORZV

DQG FDFKH 5HDG DQG ZULWH ODWHQF\ F\FOHYV
%LWZLGWK IRU HDFK FKDQQHO
DQG ELW

&ORFN IUHTXHQF\ UDWLR UHJDUGLQJ
YV %XV DQG




3RZHU FRQWURO UHTXLUHPHQW
&XVWRPL]JH RSWLRQ IRU HDFK FXVWR
E\ ZUDSSHU

8VLQJ D PRELOH SKRQH V\VWHP DVeORQF\WPEQW D2XBH Q*$ (GLVSOD\&L]H VXSSRI
DQG SRZHU FRQVXPSWLRQ VKRXOIGVERFD PHQ MPKHHGX PERHUQRWKHUWH[ SURFHVV
SLSHOLQH QHHG WR EH RSWLPLJFVGLDMONZRI FRX UWHRWHKHVEHQ XP BHUY DUH M:
FDVH 7KH ODHVWUR IXQFWLRQV RZ RRQH\QRNS S REWHPSHIW KHES WLQFH WKHUH L\
QRQ VWDQGDUG IXQFWLRQDOLWD LSKPQE DU JH KX WEHW XRIHFADFKH SDUDPHWFE
RSWLPL]HG IRU WKH FKDUDFW HUWRMYRY RD VK M/ 16 R\& BWKVH GO UDUPRML BBIG DUH D
E\ WKH 2&3 VWDQGDUG ,Q RWKHQDBREXOMLHEPMQUR QM FKFKRQVROH DOO O0DHV)
ZRXOG EH UHTXLUHG FRPSRQHQWW WRWNXSSRW W KLEREWHQWY RUWK KLJK SH
GLVSOD\ VL]H

'H DOVR XWLOL]JHG WKH SUH | HWFWK®J WHFKD® LSAPRYREBD]IR| DI WKLV LV
DYRLG VWDOO Rl UHQGHULQJBHGEBUQ® JIJWSRI M HRHUP IV FHHK [7IKE O HW KWKHDZY WK H F

," DVVLIQPHQW LQ WKLV JUDSWIHFHWHRUHARDY LY \WWKUVWAD{WXUH PRGXOHYV

7DEOH/KUHDG ," IIRW HDFK NLQG RII WU DQWDFWILRQ

7KUHD( % XV 5 : SHPDUN
6\VWHP 5 &RPPDQG IURP WR KRVW &38
9HUWH[ EX|IHU 5 *HRPHWU\ FRRUGLQDWH GDWD RI YHL
TH[WXUH 5 7THIWXUH FRORU HHDG IRU WH[WXUH PR
TH[WXUH 5 7THIWXUH FRORU HHDG IRU WH[WXUH PR
TH[WXUH 5 7THIWXUH FRORU HHDG IRU WH[WXUH PR
TH[WXUH 5 7THIWXUH FRORU HHDG IRU WH[WXUH PR
&RORU EXI|IHU 5 : &RORU EXIITHEFEHMWMODG PRGLI\ ZULWH D
'"HSWK EXIIHU 5 : '"HSWK EXIIHUFFHME® PRGLI\ ZULWH D

2&3 VXSSRUWYV WDJJLQJ ZKLFK WBHWPROMH REWWR IWKULEHEDUWLFXODU '03 F
VXSSRUW WKH RXW RI RUGHU KDQWWOLIRU ERGBRXVIDQBKIEHBMAH EXIIHU QHEt
UHDG PRGLI\ ZULWH ORFN EDVHGIPFRWKHNQGRW K& -D\F KIDWW ORIHUDQG ),)2 |
DFFHVV VXSSRUW WR PDNH D VPIDODLGEHFRDOJBEQRE DSSOREWWLRQV PHQWLRQG
REWDLQ EHWWHU PHPRU\ DFFHVVQ Z IWKKR/X WU WKL FVD FRIXIQ IWLRSWLPL]HG W
UDVWHUL]DWLRQ ZKHUH DOO GIQHY IMQEGRPWERQHBRP WOIHDLEXOLRA NWKXFK DV
PHPRU\ DFFHVV E\ NHHSLQJ ORQJQEBEXG BW DO B DRM\KY DFARKHK/ \DOLIJQHBHD GGUHVV T
JRRG FDFKH KLW UDWH IRU WH[WXUH DQG FRORU EXIIHU

7KH ELJJHVW EHQHILW WR XVLQIVHES LLYGW K VW \ WKAHD RDIGEDHIG LQ@\ROMQ DQG DY
,Q DGGLWLRQ PRVW PDMRU 6R& RHW @BV XSVLD LUHVIX@W VXESFDQUASHFLI\ VRP



LQ RXU LOQWHUIDFH DQG FDFKH RBWH® IR RXWH BFUORMWRARD BXK DFRFAVY LQWHL
FKDUDFWHULVWLFV DV LQ WKHVRDWWURZA GHVDEROH KDIXGOQKFHIEWR/I IRXULOGLC
ERWK WKH ,3 SURYLGHU DQG 6R& YHQGHU

&RQFOXVLRQ

7KLV FRUH ZDV UHFHQWO\ UHOHDMHG DWDOG*BE3H 3,&% EXLOGLQJ FRUHYV
DYDLODEOH

‘H KDYH EHHQ GHYHORSLQJ ' JU DMSKH FHP HIG& BB OFSDARURU PDQ\ \HDUV DQG
WKH WLPH DQG FRVW RI GHYHORSLIQYJWKBY V6MAKNBRORUWHEIAUDWLRQ ZRUN |
FRQVXPLQJ ZRUN WR ERWK ,3 FRUM D QG 6 RERYHQERHW R QOAKVXSSRUWYV YDULR)
DSSOLFDWLRQV DQG EXW DOVR RIRWLRDRK WKW HPH BY RUPD@IAHQJI WKH 2&3 E
EORFN VFKHPH 2&3 SURYLGHV WRH ARPG QQWHD VEFMKIFIWKDW QHFHVVDU\ WF
GHVLJQ FKDOOHQJHV PHQWLRQHG DERYH

JLIXUH 'HPRQVWUDWLRQ RI )3*$33URWRW\SH DW 6,**5$%$
$ERXW WKH $XWKRU

(LVDNX 2KEXFKL ZRUNV DV KDUGZDUDHS KQRVY. KDRWG RDUH '3 DW '03 +H ZRUNHG I
1(& (OHFWURQLFV IRU WKUHH \HRU\D RO WKHWE R QHOURRBPHVQWR UV IRIU PRELOH

D

SURFHVVLQJ KDUGZDUH FRUHV MNRKHNVEKBHUWZIRLSDWNGRLZRAHYHORBIPHQW RI 3,
JUDSKLFV DFFHOHUDWRUYV



