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-RXVSHYGXNMR

%DWWHULHY SOD\ D NH\ UROH LQ WKH HQHUJ\ WUDQVLWLRQ IURP IRVVLO IXHOV \

7KH G R SQRIB HQ H Z HEDHHMR X U FZHWWKKWL J Q L | IFFKIUQME Q BX W XGHHY HOHRGW V S H F L QNDICH
XVRIWKHXQQGLQ®\ZHDMMV KIHQ W H U P L MW KIGI\H U DRVWR BWRIX U FOIN L WDKAHAD X Q @\R U
ZLQG\ PDNH WKH GHYHORSPHQW RI HQHUJ\ VWRUDJH Rl YLWDO LPSRUWDQFH

(OHFW HRQMHUGD @H HD VISMARG X AMGD QVS RQWNGE GRZHYHRW W EHVWRUHSURFFRVV
WUDQVIRUPODWHEB@EDW WHMKERFHYRQVIRWWYD QVIRHMOHSWQHFDRQWRHPLARE UJ\
7KLSUR F HMAD V UGIY H U WLREKODHQ DWR FK HP L AR® VW R O H F WHUQLHF D) D L-QQV K /W Q WHK U R X J K
UHYHUVLEOH FKHPLFDO UHDFWLRQV DQG WKH FRUUHVSRQGLQJ FKDUJH DQG GLVI

%HDUL@ 1 QW KHH[ $1 F WHWGER Z R/ IV KEHD W WHDWAN WK GR F X P HDQWAW R G G U WWKWHL VINQPQHFHV VD U\
SUHYHQWLYH PHDVXUHV WR DYRLG DQG PLWLJDWH EDWWHU\ ILUHV

7KHD UL YDI® KHOHFWHKIFKOB URP RV HG DRV KEIL 1 1L FRIBIWY L Q J X LO/LKW RIWK@D WW HWHN V
+RZHYIBWD WEKR XV K PMKRIX P E HRUIL WH H O H F WHUKLIFFOFMW U HQ RVAMAK DDQF RPEXVWIHRKQFOH V
EDVHRGNVKWRWRBE HRIH[LVWIHXL FOHMDRIBIO YR X P E HRRUP \ W KDVE R XWKUWHL RNE D W W HWW/\K D W
VKRXOG EH FODULILHG IURP D WHFKQLFDO DQG VWDWLVWLFDO SRLQW RI YLHZ

&217(176

y&XUHOWEDWIAU. \WIDVKV

Y5 HDMRQWKLS Z IW HBPWE YHKIEGNV
y3ROAFDAP SHWVLQ ( XURSH

yO DUNHWP HRKDQMP V

y 7 HAK QIFDCFDS DELMAHV

yYDOWIAU VDI HW

yYOWAY HBPWEFDODI HW

y-QMOME VDI HW Rl EDMAUHY ( DUD GHWIPMRQRI | DXAV
y-QMJI LDADQDOMY DQG SIHYHOARQ Rl UMNVRXURHV
Y90 6 A WP V 5DSIG | DXO\GHMPRQ DQG VROMRQ
y&RQOHAARQ P ROVRUQY

y) WHH WQIXDMKIQI P HDQV

y( QMLRQP HQWOWDI HW

y6DIHW LQ XVH 0 DIOWQDQRH

y) DFW DQG P \ VKV DERXWEDWIHU.  HBIFWIF YHKLF® | LLHV

y&RQFOXMMRQV
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SHODWLRQ ZLWK WKH HOHFWULF YHKLFO

I[LWKLKPWKLIJKOHFWURFE&RWHDQLU®DY WROBUDRRXQRMMQHUIWKLXP EBRW W HDWLH V
OLIKWZHWLIKXWIILFLEQ@WQFUHDVARMW\HIITHEWKY.XRQ VWKHUHWRGDONDGV@RUDJIH
WHFKQRORAVWLP IWKIBB/WZHHQDQG W KBQ Q X®DHOP D QB LW K L XPDMRWQEIUDKYVUHDVH
VL[ IROG PDLQO\ GXH WR WKH JURZWK RI WKH HOHFWULF YHKLFOH PDUNHW

—~QXURSWK(l8 SOXVKS. 1RUZIDQGZLW]HU EDRWBY% (9\DQGOXUIK\EULBY 3+(9V
DFFRXQRWABUWKR@HOLYPHEZDUANRQAQ®  %HWZHBIQXDWGEGERYHPEMDOHME\  WR
DFFRXQW IRU RI DOO YHKLFOH VDOHV XS IURP MXVW RYHU LQ
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SHODWLRQ ZLWK WKH HOHFWULF YHKLFO

$FFRUGNRYKEKD UWKHBG RS WILIRRHHO HF W H KE QKW R Y U LHHVR E V H WYKHIVWKHR X Q WZULLW K/
WKKLIJKHWPEHRIXVHUQWHU HBXWUE KD WOMHF WK IFFIDUHHW D O\ IROOREHESDLQ
'HQPDUN DQG )UDQFH

7KHXURB& R X Q WIDWKKEBIR Z H\QW HOMB.RR §W H FYWHKLIFHOWKEA H FKH S XEO L F D W K HLL\AB
JUHDWHU LOQWHUHVW LQ K\EULG YHKLFOHV LQ WKLV FRXQWU\




' 966)28 &%88)6= 78%897

SHODWLRQ ZLWK WKH HOHFWULF YHKLFO

(< ORELOLW\ &RQVXPHU —QGH][

*OREDIO®\ WKHLDBWEWRWDOPLOOHARFYWHKIFAGXWHIHSUH YV HR W LIQJF U HHORAS D UMRS
WKH SUHYLRXV \HDU

THFKQRORRWW DO @QEWERKBVRIVRCOHLGHFW WPRIOW /@& DWW HDWRHG/H EWNHY HAUKHIP\H U JH Q F H
RIMRGLXP\D @ OWH U @/ERW WKHAXKEHH O DIVELYGIG DRIWHKEVQ HDRQROGWI\WRER &R V L VL IBRIQ KGIH [ W
UHYROXWLRQ LQ HQHUJ\ VWRUDJH DPRQJ RWKHUV PDUNV WKH OLQHV DQG WUH

6LPLODVMKHDURDVMRWHFKQRORGYPDQEGAROLG ¥WW W HAKLHKY HE R WAMKR OH G H F W WIDR)GEH V
HOHFWURQ@GW BV H YU QWDBIWHWIIHKGHQVLRLYWEG RZWWMH P SH U DMRABHDVIMESL W KEXW W H-QL HV
WKHRPLQHDUZHZL GIQSH U L HWQHHK Q R OFRKIDL. @ DAEMVKD M WG Y D Q EEEVD W WGHM L Z®& L FAKL O O
FRQGLWLRQ WKH DXWRQRPLHVY DQG FDSDFLWLHVY RI WKH HOHFWULF YHKLFOHV RI

S5HFKDULIQQUDVWHXIEFOWOUHYVHHDEESR RY D&M VS RYKH D YO HFWHKARAWR W KW U D Q VRSIR U W
SHRSORRGRRGYKLFEKLOIHDWRO QLOQFUHDOMWKMHNVHRIHOHFWHKEFOEGW XUQYRXUW®H
GHFDUERQLVDWLRQ RI WKH VA\VWHP

7TKHWHHUDULRKD U JWOSR O R RIBHVH FYWHKULAFIDBRKL W.KRZ XV HVQ EKDUJVQHHE®WHSHQGLQJ
RQ WKH SRZHU
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VORZ RU VWDNXANUG/ WKH RQH WKDW LV FDUULHG RXW LQ DOWHUQDWLQJ FXUUH

VHPL IDMWWV KRIQW KDWD U URKIG® OWHU @OUWWIHPWIS RZHBEHWZHH®Q@: VLQJOH ®KGY H
N: WKUHH SKDVH

IDVWLWHKRQWKDWDUL HRXWMDOWHUGRWUBOQWAKSRZHU N: WKUHH SWD@GH URRKWUHQW
IURP N: RI SRZHU

XOWUDIDWVDWNHHLQ@FUHDWIQK®FHKDUJIJSRZHUQVKHKDUJLQJIJUDVWUNRWPNKWHEDWWHU\
SHUV S HMAKIDWNW H F K Q R CCRAIY. B Q © H PHHQMAYWHKLLIFFFDHAMD Q GVOKIHK/IHIKKDUJERZH WOW Q\
PRGHOV LQ (XURSH DOUHDG\ VXSSRUW FKDUJLQJ DW N: DQG VRPH HYHQ UHDF

&KDUJVR/QGDDGWUYROWRIDUGYKAKDUJERZHUKH &6V WD Q GICHUI®: D VW D U J 6 QUW H P
ZLOO DOORZ FKDUJLQJ UDQJHV DERYH N:

+2: ' 2(6 )$67 &+$5* -1* —03$&7 21 %$77(5-(6"

% DWVWHUUD G D WIORHFYWHKIFA GY'HM O X H R\FYHDA L RDKFW R Q ¥ O X B QU D P HWKHDUAV XIO W BV K H
TXRWIRHWWHKDUJERZHWN: GLYLGHEKED WWHDBD FNW — R W KHRIU GWKKLI KWHKHHKDUJLQJ
SRZHU DQG WKH VPDOOHU WKH EDWWHU\ VLIH WKH KLIJKHU WKH ULVN RI GHJUDC

7TKHUHIRWH LDNEQODQHAM ZHHHF KD UMERHD® 6R UUHDPWWHRWG LWHRQH QWR D@ P LWK H
VDIBQOGLIHVEBIBIQHFWHKIFEDWW HUDWWBQDIHPMOAMW HBWE6D UWKHUHHR BRI DB L P
QRRQOAMWRPSURHGIHUINLFLHXAYOWRRSWLPRARMHUIVQIHDWMQ EDWWIHRRQJIHYLWKOWUD IDVW
UHFKDUWKIWOGEDWWHDWLRDIHPNYWHPHIXOMWKHAKDUJBRZHWBUHY D@WRYHUKHRWLQJ
LQFLGHQWY GXULQJ WKH FKDUJLQJ SURFHVYV
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SROLWLFDO PRPHQWXP LQ (XURSH

7KHIQHUNUD Q VILQWKRIQU UB E WDIGRQ RIW KK UR S HBIDQ R G WL R U ZWIWAWF K QR ORUYROBWLRQ
DQ & KWW URBRDLWKSSER W K& H SO R\ PRIB &H F WHIK LEFFCHDVQW K B W W WPHDUAN HDW WU R Z L Q J
ZRUOGZLGH

7KHWHWH Y HUQ@IGWLLYDH\P HIBW KWHS H F IGIH ¥ H O R SRRIMEWW H F K Q R O(RDES-O/MDWW K KX URSHD Q
%DWVSOW\LD@FH WKHOHOIHUJIRGOOXURSHBOVNDRBWKHXURS KOV D WRIYQ H U J\
6\WWHP —QWHJUDWLRQ $00 RI WKHVH KLJKOLJKW WKH UROH RI EDWWHU\ VWRUD

— WK RXE HQ R WW & B @ H UIW R UIDW® F O XLGW KBHW U D \U H QRHY KEHV DIDHD (RB F L H QIVQ BHF KQLFD O
5HVHDDRIGQQRY D W(-RRJ — FXUUHQWEISWHYHORSPRAGW 7KHV3ODQVUWKH
$GPLQLVW WP DRRE WU XIRWQRE HYORSPB QW FK L H Y HR QYR D @ WHG S D Q LB\FK. H ORHG
7HFKQRORJ\ DQG —QQRYDWLRQ 6WUDWHJ\

ODUNHW PHFKDQLVPV

—~WW VWLPBIWKBI®&HWWR UDU®OG HERQFUHRDNHREQG 7KLWDUJH QFHMIBHY WR UMW HP V
SUHVHQWE L | PROUQWMS\S R U W XIQ RAY KHQ WY D 8 KKID LEQR WKW KHHO H FRVRUELLFO/LHFWIRQJY H U\

GRPLQIXQWDQGQWKHQGXVWUERO G IMHF WRDLQOLQNMB QHUVHOI FRQV X PRGNV RID

GHFDUERQLVDWLRQ RI SURFHVVHYV

$ORQUKH®HQW\RR V WMKHQWHJURMW MRRY DQMWRKHQ HURD UN KXW R SHD L. Q W U R GWKHFHHEU D O
PHFKDQLYPF¥OXBRPSHWMWHIQGBIQ® X E VL GLHHWH D GAKY HO R SP® @ @/Q R Y DOV R E G
QHHGW® FFHOHMBMWH KQRORHIYAD® S@HBNW VRUWAKEH S O R\ PRIG H UMW R U D YEH O V
GHHSHQ LQWR WHFKQRORJLFDO OHDGHUVKLS LQ UHQHZDEOH WHFKQRORJLHV

$QRW RHIFIK D Q LNRPW KSIU R P R WOLQR®P SO H P H Q R DHMDLHRUY W R U'W HHF K Q R (RYIG H R M HL FMKVH
FUHDWUR® VW EZKE VU ORWR M HDRMBH Y H O RRSR GG MURD F L O VAW BIVG & Q Q R Y DRV DRIQ
VWRUWHHF KQRORYWHNPYEHUY LE@WDIBQGR QG X FASTHFZAK H UHW DN H K RRD@HSMULPHQW
WKHLU LQQRYDWLYH VROXWLRQV ZLWKRXW EHLQJ VXEMHFW WR SUHYDLOLQJ UHJ

)L Q D OWK R XEOHD RGN K DAK HIJWHEIR WFHD O R UX UR S HOL@ +RUL]RQ@RSHQ GQLW L B WRBAH V
6(7 30DQ OLVVLRQ -QQRYDWLRQ RU (%$ ZKLFK SUHVHQW RSSRUWXQLWLHV DV
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HFKQLFDO FDSDELOLWLHYV

TKIGHFDUERQ IRV WHE QUUWWHROLBISDUDGVKR M HQHHIRUUHDWEHFWUL IS®DMLERQ
HQHUKRIILFLHQWKKHD BWVYKHKD O O H\KIWK L L\WWV KHR GRHWKHRQV X PW PR U B FW IRYGH
GLJLWDORWUWDKKVRIRIUHQH Z DHE@HHU JAORIWPIBURBHFHVVRWKGEHFDUERQ IRMB Q/H B G
VRFLHW\ LQFOXGLQJ VHFWRUV VXFK DV WUDQVSRUW DQG LQGXVWU\ KHDUW RI W
WKH VKLIW LQ WKH UROH RI WKH FRQVXPHU WR D PRUH DFWLYH RQH

(OHFW UR F RWPR.BD\DHW HPMEO IDQLP S R U WIR@WIN K UM JID YR ZH Y WMKSID UD G VKR LYW K H
HQHUVMHFWRUWKH[SDQVRRER Q WHIQR @ D @& WHSB O L F DIW E RIPQYX P E HUF K D O O HWQK EDW H
FXUUHQWO\ EHLQJ DGGUHVVHG RQF®XGLQJ WKH IROORZLQJ

6DIHWVHMHUFHSRMWWRKAYHZ\VWHPMQGDPHOYWBKEH[SDQVRPRERIWKHDLRKDOOHMRYV
SURYLQHR U P DRAQARCED | HRME D W WHRUR UD\WHWV HPWY H WOR QVKFHR QW LQXRRNQRCORUIRBGR W@ LR Q
DQG LPSURYHPHQWY DFKLHYHG LQ UHFHQW \HDUV LQ WHUPV RI ULVN FRQWURO

5HJXODWRRP\D UNHRD Q JWYX D@ ORLD EEXN IVQMR G HIRRW KIHQ W H J URIW K\R\Y W HRFOMVRKIHJ L G
ZLWKRXW GLVWXUELQJ LWV GHYHORSPHQW LPSURYLQJ WKH VHUYLFHV WKDW FD

THFKQRORJIJREWMKWEBHYHORSRHIHYEDWW HWUKHBHWS URWHFKQL O /™ |HAD S D E L (AL WIKQV
LOQFUHDVH LQ IXQFWLRQDOLWLHV IRU HDFK RI WKH DSSOLFDWLRQ VHFWRUV

(QYLUR QP H\Y REOEQ) HAWVKITD PMWK BAKM U D Q VW R IR Q@ H UPIX VEHD G G U H \DMEHIBEWV D RHW KD O X H
FKDLQ

I9DOXHDLQHG XFWRIBP SDRW KXV R IF U L WALDWDHOU D@ F U H DWVKUWHIX V D EELQ@@E WR\F O DREILO L W\
HQHUJ\ VWRUDJH V\VWHPYV

"HVSLWKH FWK EWO O RREHUVR@®DF HVRP SX WHU®RELSKRQHR QW LWXN KOLWKLXP LRQ
E D W W HAUKHHOH UWIN F VORWD F FR XIRBWR UW KD Q R IW KIHQ Q XBHOP D QREW K WY SRIIE D W WMAKID Q N V
WRPSUR MRV H U IR UP DKQLRKHHQHEG HQ V LMQAGIR Q THUH V SDIBA L J Q L | UAHDEXVE WE R QW V
HVWLPDWHG WR KDYH GURSSHG E\ VLQFH

"X HW R/ KIHY DL O DCEQ ® W MRHP L Q H U @D U NVKAD B KO L W KLLXABGX RV S K D)% ED W W H W[ 8MF W H G
WRQFUHDMH LI L F/D®EDON W HFRIGHVO L @ KLR@VQ & RQ RWR Q WQ L DNRHBR E DRIWH U IOQRZ H U

IODPPDEDQI®WORQJIBIUHYV SROW\SRIEDWWSHIRY L BUHY/D WWD E GXIWR WKL J KU RRRQWH QW
DOWKRXNELWKD@®RZ HMQHUGHQVEWRYHY HRW JR LWHVHDUEEPSURY HPBIQMYDEOLRH LU
DSSOLFDWLRQ LQ VHFWRUV VXFK DV WKH DXWRPRWLYH LQGXVWU\

-W LV ZRUWK KLIJKOLJKWLQJ WKH VWURQJ VWDWH FRPPLWPHQW WR LPSURYLQJ W

&DARW(57(9(&JUDQWKIXWYHMXSSRUWKEHYHORSRHOQRMHOHFWHKENOID KK D L WIK
VLIQLILFDQW LPSDFW RQ LQGXVWULDO bDQG 5" - SURMHFWYV UHODWHG WR WKH P

& UHDWRIRWKHEH U L@ UJBW R U DBHV HD WBFHKQ W B&H - $ L Q& £EFHU MW HVHDBEH®& W BRHK VH G
H[FOXVRQWEH HBG/WRUDQKEK L FKKR QW U L BOXQ\GHD\P H @ DVDYIHRY K5 * V' W U D WK DWW HDW
(XURSHDQ OHYHO

7KLYLC®D BB D LLQYD VW U D VERMLAMLGRVQH U RVIJUHHHQ HUSURG X FWWRU D QHE LVWULEXWLR G
VWUHQJWKHQLQJ SXEOLF SULYDWH SDUWQHUVKLSY DW QDWLRQDO DQG LQWHUQTE

~QVXPPDWSDLIQGXURTHRDNLYLIQLILFWDRIW HGM S D Q G WKHELW WHVUR UBDBDFLWLHYV
VXSSRUBMIFAPSUHKHGRIOYIHID P IRZNM. Q D Q ERFE Q WIQMGYQ R Y DADIUNFAWF KD QLVRYV
H[SDQVL¥Q XFILFOW KW U D Q VW\®IURI@® H Z DHE@HHU J\ EDVHEQ GR W FKLHYMQ®R QJ WAHOLRP D W H
JRDOV
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- QWULQVLF VDIHW\ LQ WKH EDWWHU\

'XHWR/ K$FK\VLFRPERBAQILJXUDIRA RWYKEXW WHBRW KH U RADF WRREXQ V IGH LRSEIHUDW LR Q
- QV W DBD@DGUWH J URIWERW VHH XL S P R RWA/HD Z D IRHW KIHV VR FLODMW/BNG GR URLWKHFKQRORJLV W\
WR XQGHUVWDQG WKH SDUWLFXODULWLHV RI HDFK EDWWHU\ LQ WHUPV RI ULVN F

7KH QW B NVQVHRMW KED W W.NIWHN O DW/RYGWD | HRVL WAR P S R Q F B O/DKAHF R Q F HRIWD | HRA V B/H
LQFRUSRUDRWPMKBEHILQQLQUQJILQHHEHQUDQ ®D QX IDFW XQEQ@X &/IKEH FHV VFIRQW UR OV
WKURXJKRXW WKH SURFHVV

-WYLWDP®R U W.MYKWHMQ WHRHUWLHR D WH UDLQ® W \RQY KIHH CDCMB/ RR B OX L WDKOWOKHX D O L W\
FRQWUROV WKXV DYRLGLQJ IDLOXUHYV

$GGLWLROIFOWKKHSRLQUWVKEIH YV LIQDRHDE D W WHANRBF X VRGN KHR Q L W RUANVQWH RW K H
FRUUHBPWOMWHFRIDRQ QFLGWEWDFLOLWBWLROFKQRORIERVEO WPRIQLWRDQQJ
PDQDJHPRQVKRIS UD WG IVRDW KED W WFHHDIO/W H O 6 U HIGQ FRVE. R DV LIPQ B XLUW K FHH O/DK/D W
PDNH XS WKH EDWWHU\ DQG SULRU ZDUQLQJ Rl SRVVLEOH LQFLGHQWYV EDVHG PDL

- QVKED\GDWDPSOPPRDIHPPQWURFHVWHEFKQLDYXKVHGDGGLWLRW VWKXNHWKH
VDPSADQ O XGUHW H FINO. RRU MARKGPVQ. $\R V V LIBX DLWV KIHR Q WWR &/ H Y/ 0EERD WAHQ VR UV
FRPPXQLFDWLRQV HWF DQG DFWV DFFRUGLQJO\
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~QWHJUDO DQDO\VLY DQG SUHYHQWLRQ

~WQHFHVWRIQR®WKHLVDNVVR F LDMWGKED W WHUW B VVHVKHVHVEBQWLVNVBOUHDG\
FRQW U EOWKSBB R SE MV LR W KED W WIHMWHURWDWHURQGKHPLFBQILIXUXWHB®WLFDO
OD\RRMWRP SR Q H@OWHF WLQLAOMBD HP® € VYQ H F WHIVRFRVH [DP S &I W W HUWBKA 3 OLWKLXP
LURRKRVBWHKHPLFRQILJXUDW KRMW K R G MK LJ&H YRHOW U X F WX D B O MWV K$IU HV H Q F H
RI LURQ DQG SKRVSKDWH ZKLFK JUHDWO\ VLPSOLILHV DFWLRQ LQ WKH HYHQW R

6HYH UMW R D@ U L JDHUWIHD EDWWHHY HBD X VW KHUBRQD ZDDF K D UG D F VGXRUQDIL U H
LQFOXWKQP DO VXU H O W\RHEID W WHH W H UDQDBDQ Y L U R Q ALH.QY\W D & F MUULLVANIY W H G B CHF W V
DQG ULVNV IURP FRQWURO V\VWHP IDLOXUH

$ OVOK H\DHF WRD®D X R HUK H DW B®& R BMU F X K\W @ KED WW.N@R SHUD DQRRAVBEH RQVLGHUHG
E\WHFKQRORQDVWWNDRKLVY R GLYLE®RBSSGO \WEBHS SUR S F RMWRHRDO/ X YRW [D P S OWK H
FRQWRIROH FWILNVAPDQ D J W& U R KDKH F WQLVAOMOPW DR @ DRWD U L B RY QDWE H @WOD X WRPDWLF
SURWHFWLRQ DFWLRQV WR GLVFRQQHFW V\VWHPV WKDW PD\ SUHVHQW DQ\ DQRP

YRUD FRPSUHKH Q@QIDYHYQ® UHY HQMA/RVR UBVWHWHRWWHFRPPHQWKEW (v (QG WR (QG
VRO XWBERQRQ GG UH\WKRBHZ®OPLQ WS\D FN D FW\ VW HR GU LKR Q Q H FIWR 8@ W H J P\ QG U

7 K LD/S S UARAIY D F NADKNAR O X \MULARRY KSHHJ V S H FRVS R B HHUO H F W IDROGBLLFIVY. W B Q VIDQWLDQ@JI RULW K P V
$-HWM WKHYHHX QG D P HQWX®R O X \B QREQ ®BIQ D BPOM B UR S HHMOAHR' D Q D JBIQ G H V S R\DRS
ULVNV RU GHIHFWV LQ WKHVH V\VWHPYV
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5-6.6 72 %( $: $5( 2)

7KHUP DOK D] DUGY QRWUHIWIAG VIR VIKH EDWIHUL
BKRUAALFXIW DADQ. SRIQWH WUODOR WH EDMAY
+HDAQ)  DUAQ) DAFRQQHPRQ SRIQW
+LIK H WLQDOMP SHIDXWH
2 WHUHQYLLRQP HQWICKD] DUBV
9IELDMRQ \KRAN  1DQY

- P HMRQIQZ DMU FRQGHQVDMRQ FRURVRQ GXW
~QFRUHPARSHLDVIRQ

( GIPWLFDOKD] DUGV
BKRUNALFXIW 1Q JHQHDO
“QUXOWRQ | DIXUH

&RQOHPARQ | DXAOV
2 YHYRORJIH

“QWHUQDCEDWIAU. GHI HFW/

3RRUILQMK
2 YHUDSSIQI EHVE HHQ FUWFDCHBP HQW SRON FDMQIV

5IMNV GXHVR AN RI FRQWRO
6DP ST IDIXWHY FRP P XQIFDWRQ | DIXUHV
%0 6 VRIVE DIH KDUEZ DUH | DIXUHV




&EXXI V] WEJI X]

%06 V\VWHPYVY 5DSLG IDXOW GHWHFWLRQ

0R QLW RRIMKIHH CLOBAV V H Q WKLHB RQ WRIB DU D P H WXREAF X U U W@RW WIDG M/ H P S H U IRWWRPH
FRPSRQHOQMAWR HULIWKH\WRX® WKH[SHFWBG XH\R Z L QUKFHH @ apDWWV KDL 8D VRV
EDWWHWDJIJHPHQW DW WRQWUR®YARVMRQLWRBDUDPHNO®WWY D QWKIGD WD QDO\VLYV
SURFHVVLQJ DQG DFWLRQ WKURXJK VDIHW\ GHYLFHYVY DQG DXWRPDWLF GLVFRQQH

- @EDWWMKRIULRIQILUMQG WHHWERQDZDOR FDMWHBGS HF EHGOR RK LV W DWKBHL V. NV K D W
W KIH UH. @S U H\Y &/ KFHH © D FINQ &/ K HADR G M D FFHH@®W F N'R U P LRRRB K D WG D F WOLHRIDGW W K H U P D O
UXQDZDKHL¥BDE@H LQLPLVW&HS UHDIGXLFN®R S THE UH I WHGIH VLRI @D W W IS U R VIRV
LQVXODWLRQ V\VWHPV LQ GLITHUHQW SDUWV FRQWUROOLQJ WKH ULVN RI SURSD.

- QVKZV\WKSHURWHFWLIVRBPO BRVGL I THUB R W OWKKIHS SUR S GIHD/'W HR WIKRBPVRIWZDQAE
KDUGZDUH SRLQW RI YLHZ WR PDNH WKH SURWHFWLRQ SHUIRUPDQFH DV SUHFLV}

$OWKHNMNH FW LR QIUCHDNRWDNA 06 % DWWBQDIHPBOMWHPQ®& KHDBWMHWGYDQWRGXWLRQV
ZLWIXJHDWHULW D O WKIDMLIRRU W H F X WH D QW RV K HIUJ I0 H YRIIY H Q WRDUALLIRR)Q Q H F WY L W
DOJRULWEGBYHED RX\CHUYLIFRHW[DPS EHL QEOMRB HWIBDBWRVVILWRHD®RYHUIBGRZFHQQ
DGYDQFH




&EXXI V] WEJI X]

&RQQHFWLRQ PRQLWRULQJ

7KHEDWWHERQ QHRPVRWE HWHFWIRFHWR2AVRWKHARP SR Q H® MYVR XDKE OHYERQQHFWLQJ
GHYLFHYV

$OFRQHFWSRQQDY @ OHPH W E OAFRP SR Q H QDMAAU L WAFEID@WWRE/HP R QRWHEEDGRQQHFWLRQ
FDQ FDXVH ORFDO RYHUKHDWLQJ RI WKH ZLULQJ KDUQHVVHY DQG HYHQ FDXVH D

7TKHUPDO PRQLWRULQJ RI FHUWDLQ SRLQWY FDQ KHOS SUHYHQW D IDLOXUH WKD)

- WHVVHQWHKEDWHFKQRORIDLYMYE HUWIQIVWDOLOWEKS 'S UR S INLCDRVZID HISQ &/ UD L QQQPKHV H
VIVWHPUDFWRPNXSSOKBYKHHUWLILEDRHAHRMNMEO D AWHR QD EWKHW B UR S HRISCH U DWKH L U
VROXWLRQV
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JLUH ILJKWLQJ HTXLSPHQW > @
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NJ SRUWDEOH
H[WLQJXLVKHU

3RUWDEOH GU\ ¢
ILUH H[WLQJXLV

OLWUH SRUWDI
ILUH H[WLQJXLYV

JLUH EODQNHW

-5 +DQGKHOG —C
&DPHUD

3526

(IWLQJIXLVKLQJ WKH ILUH LV €
VWDJHV

-W GRHV QRW FRPSURPLVH W
DUHD

ILPLWV WKH JURZWK DQG GHY
ILUH H[WLQJXLVKLQJ LW LQ L

ORVW FRPPRQ ILUH ILJKWLQJ
KDQG

4XLWH HIIHFWLYH DV WKH OL
UHDFK KLJK WHPSHUDWXUH D

*RRG FRROLQJ HIIHFW

*RRG HIITHFWLYHQHVV IRU DXV
JHQHUDO LQ SDUWLFXODU IR
HQJLQH SDVVHQJHU KRRG FRF

7KH ODUJH VL]H W\SLFDOO\
DSSURDFK DV ORQJ DV WKHUFE
SHULPHWHU IUHH RI IODPHYV

&RQWDLQV IODPHV LQ FDVH R
5HGXFHV WKH DPRXQW RI VPR
DQG GRHV QRW JHQHUDWH DC
6WDELOLVLQJ HIITHFW LQ FDVFE
YLVLELOLW\

-1 WKH DSSOLFDWLRQ FDQ EH
HISRVXUH WLPH RI WKH H[WLC(
KHDW VPRNH *RRG RSWLRQ I
VXSSO\ LV QRW RSHUDWLRQD!

*RRG IRU FRQILUPLQJ WKH SU
KRW VSRWYV

-W LV QHFHVVDU\ WR IROORZ
ILUH EHKDYLRXU E\ WDNLQJ S
PHDVXUHPHQWYV

&216

/[LPLWHG EDWWHU\ FRROLQJ HIIH

9HU\ OLPLWHG HIIHFWLYHQHVV Z
GHYHORSHG

"LIILFXOW\ LQ UHDFKLQJ WR DSS¢
EDWWHU\

'XVW FORXG PD\ KLQGHU RSHUDW
YLVLELOLW\

-W LV QRW YHU\ FRPPRQ LQ SXEC(

'HSHQGLQJ RQ WKH W\SH RI EORZ
WUHDWPHQW LV QHFHVVDU\ IURP
SRLQW RI YLHZ HQYLURQPHQWDOC

$ PDMRU ILUH VFHQDULR PD\ MHF
GHSOR\PHQW RI WKH EODQNHW

$V ILUHILIJKWHUY QHHG WR EH FC
WKH EODQNHW LW LV QRW SRVV|
GHYHORSHG ILUH ZLWKRXW SULF
ZDWHU IXOO\ GHYHORSHG ILUH =z
HIWLQJXLVKLQJ ZLWK ZDWHU

—~W SLFNV XS WKH VPRNH XQGHUC
DSSOLFDWLRQ DQG FDQ GLUHEW

S5HTXLUHV PDQXDO DFWLYLWLHV
VFHQH PDNLQJ WDFWLFDO YHQW

S5HTXLUHV SHUVRQQHO ILUHILJ
DQG LQ D GHYHORSHG ILUH FRQCGC
SURWHFWLYH KRVH RSHUDWRUYV
QHHGHG IRU DSSOLFDWLRQ DQG

/ILPLWDWLRQ ZLWK YDQV DQG YHI
KHLIKW WR GHSOR\ WKH EODQNH

$ EXV\ KDQG LV QHHGHG WR FDUI
$GGLWLRQDO HTXLSPHQW QHHGV

ZLOO UHGXFH WKH FRPIRUW RI W
VWUHVVIXO VLWXDWLRQ
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JLUH H[WLQJXLVKLQJ HTXLSPHQW > @
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8QOLNHO\ EXW GDQJHURXV SRV
SDFN SHQHWUDWLRQ
*RRG ILUH SURWHFWLRQ EORFNLQ
1R RSHQ FORVH YDOYH RQ WKH
&DQ SHQHWUDWH VXUIDFHV DQG |
HQFORVXUHV IRU HIILFLHQW H[WL 'HSHQGLQJ RQ WKH VLWXDWLRQ
SUHSDUDWLRQ Rl WKH KRVH PD'

:DWHU ODQFH
PLVW

$OORZV XQLGLUHFWLRQDO HQWU\

WLPH RI WKH H[WLQJXLVKLQJ VTX - SURWHFWLRQ RU ZDWHU UHW
PXVW EH SURYLGHG E\ DGGLWLF
KRVH HTXLSPHQW

9HUVDWLOH WRRO IRU PDQXDO IL 'HSHQGLQJ RQ WKH VLWXDWLRQ
SUHSDUDWLRQ PD\ EH GLIILFXO
&DQ SURYLGH UHPRWH H[WLQJIXL\
SHTXLUHV FRQWLQXRXV SUHVHC

0DQXDO ZEWH &DQ RIIHU KHDW SURWHFWLRQ WF EULJDGH

QR]]JOH DQG K

6PDOOHU KRVHV H J PP FDQ E $W OHDVW ILUHILJKWHUV DUH
PDQRHXYUH DQG SXOO EHWZHHQ ILUHILJKWLQJ VWUDWHJ\
MDPPLQJ

6PDOOHU KRVHV DUH OLJKWHU
$OORZV DSSURDFK DQG HJUHVV L SUHVVXUH GURS

$YDLODELOLW\ RI WKHVH LWHP\
TXLFN FRXSOLQJ DQG QR]]JOHV ¢
EDWWHU\ LV UHTXLUHG IRU ILU

$O0ORZV RQH ZD\ DSSURDFK H[LW
WRRO WR EH SRVLWLRQHG SRLQW
DYRLGVY FORVH FRQWDFW ZLWK W

:LOO QRW H[WLQJXLVK ILUH LQV

/[LPLWHG EULJDGH H[SRVXUH WR k DLPHG GLUHFWO\ DW WKH EDWW

ODQLIROG DQ: $OORZV SDUWLFLSDWLRQ LQ WKH SHTXLUHV WHDP PHPEHUV IRU

FRROLQJ QR]] D GHYHORSHG ILUH VWDWH D (
$OORZV ORFDOLVHG DSSURDFK 3L KRVH RSHUDWRU LI ZDWHU SUR

SURYLGHG E\ WKH GHYLFH LWVHO UHWXUQ

&DQ EH XVHG IRU FRROLQJ 8VDE(

FKDUJLQJ FRQILIJXUDWLRQV ASHQGLQJ RQ WKH VLWXDWLRQ

SUHSDUDWLRQ PD\ EH GLIILFXO
6XSSUHVVHY HQHUJ\ EXUVWYV LQ F

5LVN RI UHGXFHG ORFDO YLVLE
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(QYLURQPHQWDO VHFEXULW\

/LWK LEXOWWH UE RIQ WIIDDIXR U L GIDW A & UIR@QSWHD\Q VR MW RAKM. AKU HD V WHKQWHWEHWUHDWHG
7TKIBURSPHNQDJHPWIGDPDJRGH QG RI EDLWHW B QL@AK HFIRU UBIIF WA F © UG VH QWR D@L P LV H
WKHLU HQYLURQPHQWDO LPSDFW VR ZDVWH PDQDJHPHQW UHJXODWLRQV PXVW E

$FFRUGRYXHVKOBADVWRQWDIOQWXIWKRQVLGHBWHDGDUGRXYWHR\OHFUHH DGGV

WK@DWLR@PBFRGHYV DQG IRWKIHGH QWL | RFEDAFIXPX O (PMRROI D WW HFBIQRHWD LQL QJ
OLWKLXP LQ DQ\ IRUP

:KHQD OLWKER®W WHDUN FKIHWAKHP LRHO® FWDR®W LIIZBKHEKLYHLWARVR[DRQ GRUURVLYH
VXEVWDQRKHNROWKRXKKA\D\QRWHKLIKGD QJHUIRXYD ORD QW LLWMMHR/S R U WIDRRUIWR SH U O\
PDQDJH WKH ULVN LQ RUGHU WR DYRLG HQYLURQPHQWDO FRQWDPLQDWLRQ

SUHYHQWLYH PHDVXUHV RU DFWLRQV WR EH LPSOHPHQWHG FDQ IRFXV RQ WKH IR
B3URSHU VWRUDJH XVLQJ VSHFLILF VDIHW\ FRQWDLQHUV IRU OLWKLXP EDWWHUL

7RKDYHDUO\NUE KN HFWVYRQVHRWRJHWXKHVUKS URWHFS\WQR@K LW F O X GALWWF R SHR W K
FRUUHFW WUDLQLQJ RI SHUVRQQHO DQG VSHFLILF HPHUJHQF\ SURFHGXUHV LQ WK

&RYDLOQPROMKADW KWV HIRWH[WLQIXLWXNRRVSK\VLEDQWJULBADWKWDLOQD QW WRUDJH
VI\VWHPV RU VSHFLILF DEVRUEHQW PDWHULDOV IRU FKHPLFDOV

TKHPSOHPHQWDWKHR/BIDVXEBB®QHOSRLQLP MWKHHLRM QY LUR Q PRHROWDW R RVEGILVFKDUJH
R IW K\WHX E V W DRUFIHI\L Q DURIFQKIH UEH I D FL O L W B YWWIR@MIO H EWWR/Q P S R U WMRGHY H P BV KBV H \
PXVW EH WUHDWHG DV KD]DUGRXV VXEVWDQFHV RU ZDVWH E\ DXWKRULVHG PDQD.
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6DIHW\ GXULQJ XVH

$VXVHBWKHWHKMS RVHOH F®/HYLEZHVW D Q LV X F& B WMNKHR Q G L WIMRKEBIH Y L HHIO RR NIIRQD Q \
GDPDWHKPWIKWIHAWED WWEBYRHGRVLWEEGHY WRLIWHPSHUDWXGSHVY GXOOWXIPPHU
PRQWKY DQG DOzD\V IROORZ WKH WHFKQRORJLVW V LQVWUXFWLRQV IRU GDLO\ |

(OHFWUHIYFDWUHTXLS SHGMD |[HMWAQHP HQMMWS RQVREFRORQ LW RMQ®@BULIVNEQRUURSWUDWLRQ
.QRZLAE WRGHQWQD\WRYV® KIHQ IRU P DSUIRRYQAB\WG |HWWV WHPQER QWD RBIDOLSHEFRQQHO
DW DQ\ VIPSWRP RI PDOIXQFWLRQ LV NH\ WR SUHYHQWLQJ LQFLGHQWYV

5HIJDUGPRQUQWHOQD®WHVVHQWEDHUIRS® HY HQRILLYMW H QD RFFRIU GLRVK WHFKQRORJLVW
UHFRPPHQGDWLRQV DV ZHOO DV FRUUHFWLYH PDLQWHQDQFH LQ UHVSRQVH WR D

%DWWHHHNWKRWYWDWLRYRURUHO HF WREIFO EW UV U X FANW HR/RW REIG HSH U V RROBEDL O L W
YHKLFIOWMF RQVRIWVWY H WBMDE& NPD G K SR IO LW KL XAPH ORRY) Q H E\WHH® IDH3/S D U DWW @ A KL MWK+
DSSURSULDWH YROWDJH DQG FXUUHQW IRU WKHLU LOWHQGHG RSHUDWLRQ

%DWWBUHAXLS ZHOMWD | HWVWHPKRVSULPONQFWILW@UHY RQWI X Q FIMQ®@ R YD-DWR
DYRIDGILUMDVHRIRH[SHULHRDF® IWBQDO\]GQUHUWSHM YHKLFDO® QF LG HQYWQ RW
UHFRP P H QIGKEBWHY HWK H P V HKOD/QBR P R G LD\Q H O H F WIIRR)I.FEQ HIAVRD G HURFLUF XPVWDQFHYV
V KR X\W &N D P SHUAWKKED W WHLW D VK R XRGEHFDUURMNB\ TXDOLSIHRGHVV LROKONFLILF
WUDLQLQJ IRU WKLV DFWLYLW\

—W\HVVHQWEBI® P LOZIDWKQ ® GKHWR HJXO D W RRQMW H U R Q VW D OIDDELLIRDW H Q)IRQF H
H[DPS @M UUHE WX O D RIVRIQYPW YWHQ V W D ORODWD RQ R R UD\MINV HIRQ/G R R KM @ H D OZ IQW K
ODUDRRXQRIOLMWKVDIHWSDFEQGLVWDBDRWZ HHEWHPYMHFRPPHQG®BH JD LIQNV
LPSRUWRHBS UR S HUOD LRHRE HV V LZAKRD ONQR ZOH G JHDEDW ERP S L WKKHXLGHOLQHYV
DQG PDQXDOV IRU VWRUDJH V\VWHPV






















