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O0O0O00'HVFULEH WIKSH YV H, @G XVWU[LOKKDON % R D U[G& 2
SRZHU HOHFWUR|QBLSSSOHNLWH R Q) RR GHRA H U
WKH JLYHQ LQG¥\NOMEMWE GHYLFHMPRQVWUDWLRQ
T I
00000 ,GHQWLI\ LQBXVAWU'L7SES & UHVHOWDWILROV
FRQWURO FLUFXLW LQ Wik I 590 )
38&%

6&5
00000 "HVFULEH WKH OLIKWLOJ
SHUIRUPDQFH RI| VY|
OGXVWULDO FROWURS MU &EwW
JOOmI([SODLO ZLW g 7THPSHUDWXUH FRQWURDOHU
VNHWFKHV WKkH 7RURELPRT wkH
JLYHQ W\SH RI 886 %40PWODUP| VIVWHP
00000 'HVFULEH ZLWK WKH
VNHWFKHV WKH SURFHGXUH WR
WURXEOHVKRRW|WKH JLYHQ
SRZHU HOHFWUR|QLF DSSOLFDWL|RQ
VXFK DV WKH 834 6036 DQG
RWKHUV

0 0000000000 000000000 00000001 0001 00000001 000000000 T
010000000000000000000

00 0000000000000 000000000000000000000] O0m | 0000000

ul 0000000000I00000000] O00000O0ICIo0000 0o | ooo

000000000 BRI RN il

DOODM$SELOLW\ WR GHVLJQ DOBVXHWOXSKR [E®MQ E 2
FLUFXLW WR9PHIXDUDFWHEBXVYWHBOWRL+ DQG|ODWFKI
DQ 6&5 FXUUHQW ,/ RI DWJLYHQ
00000 $ELOLW\ WRD,QDO\]HORHURD LWV
FKDUDFWHULVWLF FXUYH WRPERMWWIDBEWW LI KKK BB
DQG ODWFKLQJ FXUUHQWYV
00000 8QGHUVWDQG WKH ZRR NMQIGS WLIQH MWSWDOLH &R UL Q
RI 6LOLFRQ &RQWUROOH G 6RHFXWLLLBII 8 67&5 D[QG
SQLMX JEWWQRQVWRU 8-7
O0O0N&RQVWUXFW DQG DQDO\V]|H D EDVLF
WULJJHULQJ FLUFXLW IRU DQ 6&5 XVLQJ|D 8}7
UHOD[DWLRQ RVFLOODWRU
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00000 '"HPRQVW UDWXHQRD BWH V
JDWH SXOVHV WR WXUQ 21 WKH 6&5

00000 2EVHUYH DQG LQWHUSUHW 6&5

EHKDYLRU LQ WKH WULJJHUHG DQG QRQ|WULJIJHUHC
VWDWHY WKURXJK ZDYHIRUP DQDO\VLV RU

/(* /RDG UHVSRQVH

00000 $ELOLW\ WR GHVLJQ DH/GHVURWQXSED|EDNRE § U
FLUFXLW W R9PHOKDUDF WKMROMIOFMA RO B 2| RI|JLYHRQ
' $& ''$& IURP LWXUYH

00000 $ELOLW\ WR D,QDO\V]H WKH

FKDUDFWHULVWLF FXUYH WR GHWHUPLQH WKH
EUHDNRYHU YROWDJH

00000 $ELOLW\ WR GHVLJQ| DHOVGNLW K6 HPUHHPWY SR 18Y2D P L I
DQG 5& WULJJHULQJ FLUFRLWWVEDWEEEWRU LQ 5
00000 $ELOLW\ WR DQDO\]H RR&GH SR WH IS oo F
WR GHWHUPLQH WKH HuHFW &Y ¥SLU A QOB HR/L & §4oRrju
DQOG FDSDFLWRU YDOXHV| RQ WKH ¢cULQJ|DQJOH
O0000 $ELOLW\ WR GHVLJQ DUDZ \DH)VG ¥ $ DVEDWL BR2K H
FLUFXLW W R9PHIKX\DUDF WH B LVRMKIFWVDRWHULVWLF FXU
75,$8& 75,$&

00000 $ELOLW\ WR D,QDO\V]H WKH

FKDUDFWHULVWLF FXUYH WR GHWHUPLQH WKH KROC
DOG ODWFKLQJ FXUUHQWYV

00000 $ELOLW\ WR GHVLJQ mrQ\eNLw&eHSDmLQWU%Dg@FH R
FRPPXWDWLRQ FLUFXLW ||RQ\DRERZ AR PHPY R@| F
FRQYHUWHU FLUFXLW

00000 $ELOLW\ WR DQDOVH WKH FROOHFWHG |GDWD
WR HYDOXDWH WKH SHUIRUPDQFH RI WK
FRPPXWDWLRQ FLUFXLW |LQFOXGLQJ WKH WXUQ Ru
WLPH RYHUYROWDJH VSLNHV DQG SRZHU ORVVHY
O0000 $ELOLW\ WR GHVLJQ DHOGNLW K E HPHWJ WUP DSRF H R
KDOI ZDYH FRQWUROOHG| KBPW ZDH WY FIRUFX U ROZLMGK
DQG 6RDGV UHFWL:,HU DIRMDIG 5| 5/
00000 $ELOLW\ WR DQDO\]H BREH PFROYGWRWRRBEED w b
WR HYDOXDWH WKH UHFW LR WY HHuirRuPDQFH
LOQFOXGLQJ WKH DYHUDJH RXWSXW YROWDJH 506
RXWSXW YROWDJH ULSSDH IDFWRU DQG|SRZHU
IDFWRU

121



OJ0000 $ELOLWN WR GHVLJQ
IXOO ZDYH FRQWUROOHG
DQG 6RDGYV

00000 $SELOLW\N WR DQDO\]I
WR HYDOXDWH WKH UHFMW
LQFOXGLQJ WKH DYHUDJ
RXWSXW YROWDJH ULSS
IDFWRU

DHOVOVL W & @& HPHHUQ W U

H RREGH PHRROYGY WIS
/L¢;HU V SHUIRUPDQ
H RXWSXW YROWDJt
OH IDFWRU DQG| SR

DEL
oL

5/

&ED W
FH
i 506
7 H U

FH R

A

O W

00000 $SELOLWN WR GHVLJQ
VWHS XS FKRSSHU FLUFX

OOO0DI$SELOLWN WR DQDO\]
WR GHWHUPLQH WKH RXW
GXW\ F\FOHV DQG FRPSD
WKHRUHWLFDO FDOFXOD

PLOOGS LAP)S\® §1 R W 0)
LWWHS XS FKRYSHL

L Gk H YPROW PR E )
 EXMPR¥OWDJIH IRU
UH WKH UHVXOWV Z
WLRQV

W& H
) IRU

G B g

GLuUH
LWK

OOOOD$ELOLWN WR WHVW
FLUFXLW

OJ00moD $ELOLWN WR DQDO\
GDWD WR GHWHUPLQH W
YROWDJH DV ZHOO DV W
FXUUHQW DPRQJ WKH VH

D7ANWHW LHHWUIL® Y HL
WR REVHUYH D

|4 BWKHRRR O OHF
KH RXWSXW IUH
KH VKDULQJ RI
ULHV LQYHUWH L

QY H
QG
WARKe
T X H
ODRD
Y,

WS\ H
GUDZ

QF\ D
G

QG

ODONDM$ELOLW\ WR GHVLJ
FLUFXLW X$BQDQXG DSSUR
FRPSRQHQWYV

J00DN$ELOLWN WR WHVW

WKH OLJKW GLPPHU FLURXQ

WR FRQWURO WKH ODPS
WURXEOHVKRRW DQ\ LVV

QYIX ODQ GKOW. GHLW H
 XWLLEBY & WHVW WK
HuHFW RI UHVLH{VW

W SHY R PPB® AR

GMXVW WKH
V LQWHQVLW)\ DQG
X H V

GALLP

PKQ F

H
DQFH
WHQY
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an
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122

Ol jobobotibbiibobibboobbiouiob bbb boibioibiinobouooobod

C0ooioo0oDlr2QON RQH PLFUR SURMHFEFW LV SODQQHG WR EF

7KRLFUR SHRBMHEFWRI@ Q G X $8.0 L F DRULRKWDER UZRVRIYH O C
VWXGDARLFUR SVRRBGE/WRE R BHR X @XM F R BB V6 W X GBI QM
UHTXWMRH@EW HPLYDKV H QR/QD K IREDNE H FRVUXKHE P L VAMUIRIOFUR S U |
P X VEWMYV X E P LBAWKEQRIW KH P H V RIIBMBI H Y HIOGREX V W U \ &ARIXLUHA
2XWFRPHV &2V



$VXIIHOWR/IWHFUR S UN MWAHHKEMEH PLPIDRUR S &R MEHBW BEH\G KH
FRQFHUQHG IDFXOW\

& R Q W WbRHG® OVHEGXHUMFGE U ARAW WAHD W WHKHDHILR B K DLUCDE D W WIHU \
$+

&R QW URHFOHB XIUD®& SHHBI X FRW RV 8 & 75,3&R QJHUR
3&%

SKDVH FRQWUROOHG UHFWL¢{HUV % XLQ&RGVWXE W LIPURFY
3KDVH FRQWUROOH& BHRRZWMIU; ADVK X XFGQJ WZR 6&°

, QG XVYS3IOD G RBBRRGY Y LHAVAGVLBH OHXIV\LEBI7TR QHUR
3&%

7XUQ1 DQBXUD®)) PHWKRG&5 % XLBOIEP D QSHGHVVWQF& UR Q
WLJJHULQJ FLUPXLGVSXWONH WUDQVIRUPHU RQ JHUR

L QGXVISSIDFRMRRABH Y L BXK\LW B P S H FRWY WWHR/Q QB U
WKHUPLVWRU DQG WK\ULVWRU RQ JHUR 3&%

,Q G X VSIS IOD.CRIBRREGH Y L %K Y@ GIH Q B\L MWW)HRRU9 ED W W |
RQ JHUR 3&%

, QG XVH$EII0D CAOBRARGHY LHXVORZRZHW36R]I WR9 '& XVLQ.
VXLWDEOH SRZHU HOHFWURQLF GHYLFH RQ JHUR 3&

,Q G X \V3/8'S DD GFOBNRLZREM Y LEIHPVX TRY K LU Q O HREY L KKWLRKID V |
FRQWURO

&KRSSHUV DQG ,QYHUWHUV %XLOG VWHRSR @G REZORFE&E

(| o

7 K W H D PRIV V IDMQV L J Q PLHROPNMD\RKQ LSV DV VLIQP K YR P SO H '
LQG LY LEIBQYEXE® LN W HOGG. D J UDUPR/E HSUO D Q D QUEXRS\R BDVALFXIO D
ZKHUH DSSOLFDEOH

Hubogogom

'"HVLDQWL P X ODIWH O HF R QIMWBRIG OFLGJHMX/ILERIS B QSQ D @ WH
RXWSXW ZDYHIRUPV IRU YDU\LQJ ¢ULQJ DQJOHYV

3UHSDUH D SUHVHQWDWLRQ WR VOLGHV RQ LQC

'"HYH @ORBQFWEBERIERW LK O VPHIHQ B\L J K VAIVOIH RDAN. W F K
21 Z K HRD L (DUX® L&&I5 W H @OINGH F-COUE® MY WHRUID K G RG-IND J U D
ZRUNLQJ DQG WLPLQJ GLDJUDP
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, QW K3HJ H VHORE/FE Q R UG IR] LAARDIAD. @ G X VIVUPLRL QY R Z DRJRGAS O H
DXWRPBWUWRKIRRHPE HGGMGLR F U H DWLLVDY ®\U LGRRKR/D/LXFDKY
KRPBIXWRP PWGRBD/VHRF X VU LWWHEPED QR RUHK HRIHU SHFLD O
HQHWLFLMROXWR @G D& L FADIEHE F DQYWR QWD WGE DOQER IWZR U H
VHDPOHVV RISHUDWGRSWDELOLW\ DQG RSWLPL]DWLRQ I

J0I Oobddimogbdbbibbimiobbibbinbioygyom

7 KLAR X WVGH V L VOBRIGLIIQMKKHHY R O 9 HQESIW KHHO H F WINGREX \W R P D \
L QG X ¥ SRIAX F FHFR PS® MAWLXRZH G V WHNR'X Q G D WNL RIS S O L
NQR ZOUIGTHWIRR G-NIH F W LLYPHFCE H G\G M GGHPV DDBEL FUR FR WM VR
DXWRPDWLRQ (PSOR\HUV FDQ H[SHFW VWXGHQWYV WR

T '"HPRQVVWWINMNMH Q & HU V VRDRLG-IURIF R @W B R O\VWIHEEVEBEHG G
VA\VWHPV IXQGDPHQWDOYV

1 » ULWH DQG GHEXJ EDVLF WR LQWNUVPFIREG DD W R ® AFYHI

t  ,QWHIUIGY MW HVHIPMREOW X DOKRHWYL SEHY DFHWPK FURFR QW
VXFK DV $UBGRINR

1 " HHBS MP SB DARP DARQ VROMRYY XMQI HPBEHEGG SMWRPV T1RJ UHIOZ R
DSSOLFDWLRQV VXFK DV KRPH DXW REPDWHLAGR § \ VLMD KBEX\X

o

6W X GHIQEED E®HR FKLHGH PR Q WKIRID/OHRZ 2 \RIF R P S O IRVF R V
EDVHG OHDUQLQJ

&2 O6HOHFW WKH UHOHYDQW PLFURFRQWUROOHU IRU J
&2 'HYHORS EDVLF SURJUDPV WR OHDUQ YDULRXV LQV
&2 6HW DOO FRQWURO UHJLVWHU DV SHU DSSOLFDWLI
&2 ,(OQWHUHMAHHHQWLGHYLFHY ZLWK PLFURFRQWUROOHU |
&2 'HYHORS DSSOLFDWLRQ RI HPEHGGHG V\VWHP
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00000 'HVFULEH WRBEIERBQHZWYIT | S3UHVHOWDWI RO
RI OLFURFRQW U R OOHEW OO0 &KDON %RDU|G
00000 'HVFULEH WEH, QWURGXFWLRGWRYDHWR U H|V
FRPSRQHQWYV RI|RI PLFURFRQWUROOHU
OLFURFRQWUROQHY3| 0 GHWDLOV
oo &RPSDUH W*ﬁuhh 2 ARUW VWUXFWXUH
FKDUDFWHULVWLF ?v
W\SHV RI PLFURFEQ%Q/\'/"L?FB(S’&RQV DWLRQ
00000 "HVFULEH WKH (YVHUQDO O0RPRU\
GHWDLO R PLFUR
FRQWUROOHU
0000 'UDZ WKH SRUW
VWUXFWXUHV DQG GHVFULEH WKHLU
ZRUNLQJ
00000 "HVFULEH PHPRU\ RI
PLFURFRQWUROQHU
00000 ,QWHUIDFH|H[WHUQDO
PHPRU\ ZLWK PLFURFRQWUROOHU
00000 ,GHQW LI\ G |UIHUMQWIII0N | &KDON %RDU|GE?2
LQVWUXFWLRQV hhﬁuRXWu‘Pl%Uﬁ/ LO é?)k'g%/vu:%
FDWHJRULVH DOO; LR \LQVWUXFWLRIGRQVWUDWLRQ
9LGHR
00000 $SSO\ WKH F
DGGU$HVVLQJ PR(EWE%%M\WLQJ ORERYVWUDWLRQV
00, QOVWUXFWLRQ3WHYHQWDPWILRQV
00000 7R FRQW U R QDWKHIEDXIGIITIT | &KDON % R D U|G& 2
UDWH RI VHULDO| FREPXQUEDWLRQRGHO
E\ LQLWLDOL]LQJMMKEBITWILP H U "HPRQVWUDWLRQ
00000 %\ L QLWL D @Yy e ytintt .9FL|GH(F§VWUDWLRQV
FRXQWHU7&Q2' |0M7LPHU RSHUDV\éltﬁ_I HOWDWLROV
FRXQW WKH VXF FHAOIX/G HLY HQ W i
00000 6HW 6&21 IRUI6HULDO 3RUW RSHUDWLURQ
UHTXLUHG EDXG |UB&2H DE¥B)FRQWURO
VHULDO FRPPXQUEDWWRA DR (.3
6% 8 o
©8) 03RZHU KDQGOLQJ
00000 6HW WKH SULRULW\ DQG
HODEOLQJ RI LOWHUUXSW VLIQDO
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00000 ZLFH WKH %DXG UDWH
XVLQJ 3&21 DQG |[KDQGOH WKH
SRZHU XWLOL]DWLRQ RI
PLFURFRQWUROQHU
00000 "HVFWBIVE/H P ElQHAAIOI000O00000 &KDON %RDU|G&2
GLUHFWLYHYV 0I0000000O0o0noomoD | ORGHO
00000 ([SODLQ WKHI'LuHUHQW w\s ¥ RQVWYDWLRGQ
L QWHUIDFLQJ RI VL WKEDR G GLJ?LII_"I'—(‘:W_IPRLRYVI—\INVUDWLRQV
/(' ZLWK PLFURFR

, RNGWRBIBEL QI iy 9 HWHPW R Q)
DOO000 '"HVFULEH WKHG /(" ZLWK &
FRQQHFWLRQ RI |3URLWKXPPLQJ
VHIPHQW 00 ,QWHUIDFLQJ RI WKUHH
00000 "HVFULEH WKHJPHQW GLVS/OD)\
LQWHUl&F&LQ@Gl'ﬁ
ZLWK PLFURFRQV @ggzéﬁm IBRLQY RI
00000 'HVFULEH (PEHGGHGOIINNNNO| & KDON %R D U|G& 2
VAVWHP 00 ,QWURGXFWLURBGHO
00000 'HVFULEH 3L@P EBHGAH® GHVL P RRYWHIDWLRQ
OHPRU\ $UF® LW H FOWD$@H$RP H I D 39LGHRVWUDWLRQV
$95 3URFHVVRU

TON3LQ _GHVFULS

00000 ([SODLQ WK Hlﬁwy?@(,q\uv é% WDWLRQNV
DQG *3,2 SIUBXRQ
ng & TIMOHPRU\ VW UXFWXUH
00000 "HVFULEH ‘I FEWHY KEWHFWXUH
LQSXW DQG RXWSJ]B@WUGMVQJRQS@QG
H[SODLQ WKH FLURWWREXEMNLRQ
LQWHUIDFLQJ G L|uH MW B & IQR) 8 QR
VHQVRWBW EKWER | *3,2 BUGXLQR 3QR
00000 ([SODLQ GLUHUMGW DO LQSKW RXWSXW
W\SHV RI PRWRU WGUHPsFélS?BgR' [(" ZLWK |
LWV FRQQ HANMeRP & EWRK DVRQLF VHRVRU
00000 "HVFULEH G|Ed- 'DF(%-R?JF'T_I'S?NWHSSHU
FRPPXQLFDWLROQ %}J L 85" Q
00000 "HVFULEH W
ROEHSW DG DS @a%%avwg.
DWSFTXLVLWLROQ] 5 RFRO )
'$4 DQG ([SODL¢ |
LOQSXW RXWSXW WéJLRuQPU JRQ WR '$4
DQDORJ GHYLFH\ HFUqQkWLRQ
ZLWHKG XLOR NLQJ FRPSRQHQWYV
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Jooid QHULIN WKH RXWSXW

RULWBIRU QG
CJUHDWHVW 6P

HBFR RowpR*PE

JURXS LQVWUXF
RI SURJUDP

LQJ

HU

DOC

WL R

WegkoH
HVW

QV

RC

Q X

oopiiti*dbLQ D FRPSUHKHQW
XQGHUVWDQGLQJ RI IRUH
VHOHFWLRQ RI LQVWUXF
XSGDWLQJ WKH RXWSXW

LYH. WS IRU DUU
' IDWERQ ®RU GFR X Q
WVRBGHURRISQR P
QXPEHUYV

DQJ
W\HR
DHOLG

L @2
HQ G |
RXW

R

ool % XLOG D SURJUDP \
FRQWURO E\ VZLWEFK

00000 &RQQHFW /(' DQG V!
SURJUDP DQG YHULI\ WK

I(" ZLWK

LWEK
H RXWSXW

UXQ WK

VRO WQWHLADR B R(' V2

H

 L&NPF K D

00000 %XLOG D SURJUDP \
6HIPHQW

00000 &RQQHFW  VHJIPHQ)
SURJUDP DQG YHULI\ WK

vV RQ WGHW HIUR D@ By
ZLWK GHYH

WVERQE U xo wKH

1 RXWSXW

V H

ORS

N

| P&ID \
PHQV

~

oot % XLOG D SURJUDP
WHPSHUDWXUKB'¥HQVRU )

00000 & RQQHFW WHPSHUD

XVI$O& UXQ WKH SUR
FKHFN WKH WHPSHUDWX L
OHPRU\ RU LQ SRUW

oooo ,QWHUIDFH '$& ZLW
PLFURFRQWUROOHU

v RQ VORWH D ForF W H
CWIHEIV R B & VAIQN

3 DB HBIOBFH "$ &
) YRRIQV MY D RWYF DY

WXUH VHQVRU 4

URW )

V K
(WS X

(U F
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00000 %XLOG D SURJUDP WRWOWHIABRWHSSHWGEPRW
BWHSSHU PRWRU ZLWWGXLQR 81P

00000 & RQQHFW 6WHSSHU|PRWRU DQG UX|Q WI|KH
SURJUDP DQG YHULI\ WKH RXWSXW

O0000 %XLOG D SURJUDP WRWOIWHUHBF& PEBRWRWE 2Z L WE
PRWRU $UGXLQR

00000 &RQQHFW '& PRWRU| DQG UXQ WKH

SURJUDP

000000 %XLOG D SURJUD P! || RMW/K.U IBLAHS 08D \Z L W K & 2
000000 &RQQHFW /&' DQG UXBORKRR

SURJUDP

000000 %XLOG D SURJUDP || ROW/KE U IBDRHS OSD\Z L WK & 2
XVLQJ , & SURWRFRO $UGXLQR ZLWK|, &

000000 &RQQHFW /&' DQG | 2 FOVRFB86

UXQ WKH SURJUDP

000000 %9XLOG D SURJUDP || RRIWW H PISHU WM RS HU W H U H
PHDVXUHPHQW XVLQJ WHPSHMRUXUHVKHIDYRORJ L Q S
000000 &RQQHFW WHPSHUI)@&%EX%Q%@%gzg\IIg%SgI?
$UGXLQR DQG UXQ WKH $GRIUDPYD IEZX R
RXWSXW LQ /&' GLVSOD\

000000 %XLOG D SURJUDP |[WEBW.DWBBHD FHYV,BQ YV R2 WR
VHQVRU WR PHDVXUH WK|HP BDVWDI FMHK B QG \GW D 6| B\
RQ /&' GLVSOD\ 2EMHFW

000000 &RQQHFW ,5 VHQVRU DQG /&' ZLWK

$UGXLQR DQG UXQ WKH SURJUDP DQG GLVSQD\

RXWSXW LQ /&' GLVSOD\

OLFUR 3URMHFW

8 o o
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$VXIJIHODWR/IWHFUR S UK MHHFSWSH P LPIDAUR S R MBHE $EH® K H
FRQFHUQHG IDFXOW\

$XWRPDWLF URRP OLJKW FRQWURO XVLQJ ,5 VHQVR
$XWRPDWHG IDQ VSHHG FRQWURO XVLQJ WHPSHUDYV
6WUHHW /LIKW FRQWURO XVLQJ /'S5

$XWRPDWHG 30DQW ZDWHULQJ V\VWHP

+RPH DXWRPDWLRQ V\VWHP

Dooiobduaono

7 K W H D FPPKOHIV V IDAQV L J Q PUHRORAD\RQ SO DV VLIQP X GRMHYR P SO H \
L QG LY LISQYEXE® LN W HDGED. B J UDLPR/E HIUO D Q D QUEFRSS\R DV FOXIO D
ZKHUH DSSOLFDEOH

DOoo0igoo

'HVLEQUFRPWF X ODOWRA 6 'HVLDQ@QWLP X ® DWHXLLWK)
RVFLOODWRU DQG UHVHW FLUFXLW IRU YDULRXV DS

'"HVL&QU F XY W 6 &UH B W\W LFLDJFZLLWYKR V F L (DGIBA R Y
FLUFXLW IRU GLUHUHQW DSSOLFDWLRQV EDVHG RQ

3UHVHQR@WL BQ H FIDOMF WELHRIQ V WBHUW\G D G H W DIOHH\GH Q W
H[SODLQLQJ 6SHFLDO )XQFWLRQ 5HJLVWHUV LQ &

piiiidooobgobbgbbitdidonbbbbbbbboitiodoibibhgbomuobogondg

[t I A A [ Loonoood
i 0oamaon

([SHULP#%G@WDBOLFURFRQW WRUBNHRUUDBPRYLVLRQ
WEHY HORSKERDDEEX$Y 3 $VVHPPQUXBURJIUDP
&RPSDWLEOH ZLWK NHLO VRIWZDUH 86%$|63

3URJUDPPLQJ PRGH 3& PRGH +H[ NH\SDG|PRGH
0&8 6 FRUH

/&' 'LVSOD\ ;

&U\WWDO )UHTXHGF\

'& 3RZHU 6XSSOLHY 9 9 9
3URJUDPPHU 5HDG\ WR UXQ SURJUDPPHU|ZLOO S[UR

,OSXW 2 XWYHBWRW © WR/Y RGEHRD, GV H U F R QREHRFGAX|ORHYY
PP SDWFK FRUGY DQG )5& FDEOHYV
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2 QE R DEGH D G ERRWDHUREL U FXH WW2JZE R B WBGD Q'G &
/(' 3DQHOHJIPHEPUWBIE% $6352*5$00,1*5,9(5
,63352*5$0%$1' '5,9(5 3RZHU SSO\9 9 $&

+] (YHU\ SLQ LV PDUNHG LQ RUGHU WR PDNH ZR|

([SHULP H(RDDRIYP E HG GNBW RWPD L QHIG X DR/ | F
+DYLQJ JROORZLQJ &RPSRQHQWYV RQ %RDUG

$UGXLQR 8QR OLFRURARDWBROOHU
2SHUDIRO@DJH.JIOWDO , 2 3LQV  3:0
2XWSXW BQROYRJ ,QSXW 3LQV
)ODVK OHPRU\ % 65$0 .% ((3520  .%
&ORFN 6SHHG $OMR B6% % &DEOH )ROOR
ORGXOHV UHTXLUHG DUH
3RLOW %UHDG %RDUG
3XVK %XWWRQ QR
6HYHQ 6HJPHQW 'LVSOD\

'€« ORWRBHUDWROQWDJIWR 1R ORXEUHQ@W
IRDGHG &XUUHW® P¥$

6\WBSHU O RRU 5DMS YROWH 91XPEHJR 3KDH  6SHH3
9DULDWLRQ 5DWBIQRIOH 6WUYLGH

[&" 'LVS OZB\HU DR DQIRIBXKS SSNWUUHQR P$

ZLQJ

IXPEBRIKKDUDFWHKDVWDFWHQWM\KDUDRWPRDOW

; "'RWYV
, F ORGXOH

piiiitooobidodl ot uuooo! ol bogoool ohbbooun Ol guouiboobog

0] o RN

O Qoo QOO0 Omoooor| 0Oooooioon | Coinooooo
0 ool Qoo [

, | LFURFRQWUROOHU 6HULL H&2 0/&6

vy | D QVWUXEFWLRQ 6HW &2

,,, 6SHFLDO )XQFWLRQ SHIJLVWHU| 6)56

, 9/ $VVHPEOHU 'LUHFWLYHV| &QWHUIDFLQJ

9 | (PEHGGHG 6\VWHP &2

N mai 00

0od
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5DM .DPDQ (PEHGGHG 63VMKHPWHFWK OO+ 1HZ 'HOK|L
3URJUDPPLQJ DQG 'HVLJQ
$VKZLQ 30MDGNXDOQR PDGH 6LPSOH |Z9% 80K 3 & B LUDAMLL
SURMHFWYV
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WIF

134
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0OOoooodooom Horoiooooonm - 7 + 73

00 Dooooboodo

, QW K3 H VHIRWE DTG Q R UPLIRQ X | D F W B (G IXQ/IVUPRHNL @ R Z DRRGPS O H
DXWRPBWDRRQREHG L X P DIOHE X VODNUHOMKSK DR W Z L W FW BQ8ID Q G
6&$'$WHFKQIRRDRIDN QFRSFVR Q WK R O HIBR HF H VR D@L S OR® DL QVHRH
KDWH) RZ ORIIG/BHD Q6% $'$ 7 K LPR X DWHNV WRE W YELIEW.@ R Z ORI KHH V
WHFKQRWRURWRSHUD\WRR QB WHOQFMHKE R X WWHR X Q G D R/UVKG
HQJLQHHULQJ VWXGHQWYV ZKR ZDQW WR IXUWKHU VSHF

00l Oguoubbmgybudodbingiogbidibbigo oo

, QW R &/D DS LHSYAR\O Y Q G X \ODQLEDFOVE R P © QVIDRYQ X FULRGIY Q FU H D
SURG X FAMQWXSW\ B B LWVARRY D QD\WEH G XFDQ X MOV H U Y, B G W R/
H[SHEMSORPIHOHNWIORIDLFNEHAHO O Y HWWKHNGE) G D P WERDIDES
V\VWWRIRZ BXWRPEBEWSRELRGORJUD PRDBRD W U R QERHUS/

6XSHUYLVRU\ & REAMTXR@LOVQ R OD W D

0 o

6WXGHIQEE EWHR FKLHBGH PR Q VWWKWRID/MOHRZ2 YRIF RP S O RWIRXK@ V
EDVHG OHDUQLQJ

&2 ,GHQWHUHOGW FRPSRQHQW RI DXWRPDWLRQ V\VWHP
&2 ,QWHUIDFH WKH JLYHQ , 2 GHYLFH ZLWK DSSURSUL
&2 'HYHORS EDVLF /IDGGHU SURJUDP

&2 'HYHORS D 3/& ODGGHU SURJUDP IRU JLYHQ DSSOLF
&2 3UHSDUH D@®&%®, DSSOLFDWLRQ
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[uoibibigubbigtibbbbubolouoiobuiyouibinuuougUe

on|  ooooooooooooo 00000000I00000000 00000 0000000000 | OO0 [Oooooo
01| OOmoooomoooon OOI000000I00000000! 00000000 00 | Ooom
QIo000MOoan OOI0O00o0OmOIn o O00000OI00n | 0oy OO0
00000 'HVF UL B B0V KIHI0000070000 SUHVHQWDWILR®Q
EHQH,;WV RI |QIGXVMG RD QQ G XV W|USLIKODBDO N % R D U|G
$XWRPDWLRQ XWWRPWLROQ 7IXWRULDGQ
00000 'HVFULEHOWRY LF &RPSRQHQWYV RI
IXQFWLRQ RI1|&K RQ V\VWHP
FRPSRQHQWWIRIZNSHVS$AXNWRPDWLRQ
DXWRPDWLRQWMMHA )L[HG 3URJUDPPDEPH
EOH
DDDDDDD&RPSDU@ YLHZ RI ,QGXVWULDO
FKDUDFWHUL 'WLRQ 3/&]|+0, 6&%'S$
GLUHUHQW W Y HY Q :
DXWR'PDWLRCDug"zY UYLHZ RI ,QGXVWU\
Dol "HVFULBHOWMKIRGXFWLRQ WR VPDUW
DSSOLFDWLRQ>BhHWHHEWXULQJ
$XWRPDWLRQ 6\WWHP
000000 &R P SDUHOZEOUOIIOODO00OOOONID! | & KDON % RDU|G&2
ZLWK 5HOD\ RERGNOHIIIIIT ORGHO
00000 'HVFULEHHBOSONIOQWDJIHYV RI B/RPRQMWUDWLRQ
EORFN RI 3/&| 5HOD\ 9LGHR
00000 6HOHFWID %XLOGLQJ EORFNV RT QY YDWLRQV
DSSURSULDW|H8& SKHWPRIDQUIDW [ RYHVHQWDWLRQN
RXWSXW PRGXEBXW RXWSXW PRGXOHV GUVFUHWH
n0ooo ([sopLg 3G PQDORJ  3RZHU VXSSO
6FDQ F\FOH |00 6HOHFWLRQ RI ,QSXW 2XWSXW
10000 ([SODLO WOLHV [\)/QG LQWHUIDFH GLuHUHQW
VLQN DQG VR|XUFLHIERT
LQSXW RXWSMXWRFFHBW RI 3/& VFDQ F\FOH
00000 ,GHQWL|VI&RQFHSW RI VLQN VRXUFH
LQSXW RXWSXMWR EBWGRIWRSKXW FDUG
WKHLU DGGUHMW/IRQ, &G UHVVLQY
UDFN
00000 ([ S O D L Q B0onnonoomoomon &KDON %RDU|G&2
DQG 1& FRQW DRWWOOOONooo0 ORGHO
00000 'HYHORS  %DVLF QVWUXFV%'IEE%%ViwlLQDWLRQ
IDGGHU IRU c,EéHﬁﬂRgVV\PFWV
R 1 ) \/
IDWHYV L BVHDT ELw X QAWLRDVRRROTES,
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00000 '"HYHORS |[ODGBRBDUH ,QVWUXFWLRQV
SURJUDP IRU Jly¥e@ MWBMINY oD wWk
XVLQJ FRPSDUH oy wUXFWLRQV
LOQVWUXFWLRQ
70 ORYH J/RJLFDOQ
00000 "HYHORS D oy wUXFEWLROV
ODGGHU SURJUDP XVL,:QJ
DULWKPHWLF OV ®BY W%WQ]R' OPWFKLQJ
QQODWFKLQ
00000 "HVFULEH GDWD
KDQGOLQJ LQV\W%?&-E\N‘HW%Q GHDD\ WLPHU
| Ru GHOD\ WHVPHQWL Y H
UOUED "HVFULEH \QRIWERN A WWLQJI RI wWLPHUV
LOQVWUXFWLRQ
0000 CHYHORS IBPI&RXQWHUV &RXQWHU
ODGGHU SURJUDRYWHSFWLRQV OLNH XS FRXQWHU
ODWFKLQJ DQG &P WRHPHYHWWLQJI RI
FRXQWHUV
00000 8VH WLPHU D%h
FRXQWHU WR Z0r@MTgHQFHUV RXWSXW
SURJUDP WR SHYUTRPQLRH LRSXW
WDV N VHTXHQFHUV WLRH GULYHQ| DQG
HYHQW GULYHQ VHTXHQFHUV
D000 HVFULEH| ppyNLOJ
VHTXHQFHU LQVWUXF\BLRQV
00000 "HVF UL E H DOm0r000riirooioroon! | & KDON % R D U|GR 2
ODGGHU SURJUPP74BEHDpwxUH FRREVPRO KvIQJ
PRWRU LV UXQQ{,@J IRU "HPRQVWUDWLRQ
VHTXHQFH RI WLPH LOWHUYDO HR
L & ROYH\RU VIV WHFE
N0000 ([SODLQ $/& 2R ¢ HPRQVWUDWLRQV
2SHUDWHG FROYHEMHSSHU ORWRYURRAQAMWGWDWLRQ NV
VIVWHP 0 7UDVF OLJKW FRQWURO
Jogd "HVFEULEH 8 3/¢ EDVHG FRQWURO RI
/IDGGHU WR FRRWEHBBXEUVERRPSROQHQWYV
DQG UHYHUVH R ¥WNISEH Y mxEQH
PRWRU &\OL Q6 HQRFOML Q J
00000 "HVFULEH W\DDAEFG H U
OLJKW FRQWUR®OHRYL QRIPWYRBRIOHQRLG
VHTXHQFHU LQVWH¥XFEWLRQ
00000 ([SODLQ XVH RI
3/& LQ FRQWUROOLQJ EDVLF
K\GUDXOLF FRPSRQHQWYV
00000 'HVFULE H oomomoimoooomoom: &KDON %RD U|G&?2
6&$'$DUFKLWHFWXWHIDOO ORGHO
JO0T0 ([SODPLQ | yyieg s $$ UFKLWHFWHKRRQVWUDWLRQ
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LQWHUIDFLQJ
6&%'S$
00000 *HVFULEH

WR GHYHORS 3
IRU JLYHQ DSS

00000 'HVFULEN
UROH DQG ZRU
LQ DQ DXWRPD

6&%'$

NBL&CBJ SR/

o0, QW
)HD W X

QDYLJ

00 &DV

XVLQJ

RWB/RFALWRIUDP

VW, K)SWHU IDFLQJ F
J¥\FRUHPHDLWK 3/&
QLEEMRWLRLF DW LR Q

AIWEWHSYV WR FUH

WDLLROON VOV WZHL RV K 3

DXWRPDWLRQ

0 +0, YV 6&$'$
FRQ:;JXUDWLRQ

PRQLWRULQJ

&SRQWWDRAHU /HYH

Y BERYIHQ
+

SURWRF
DWH VLP
DQG

&

0 WR +0,
ROH RI +

IFY@MHIQ L Q J

URGXFWLR
UHV DQG U

+0

VFUHHOQ

DWLRQ UHDO WLPH

H 6 WXBWHMWL JKW

6 &3QE5 +0,

COHQHRW YV
'HPRQVW U

O &RQWUR

R
) D
W

R (

SOH

0,

L

GD

D W I

D V

WLRQ

| RQ

Q

W,

1 00000000001 000000007 00000000 0001 00000007 0000000000 0
00000000000000000000

00 O000000MO0000000 0000000000000000000000 | D0 | 0000000

i 00000000000000000000 On00o0omO0Nn0: o | ooo

000000000 OO00000mOanIn 0o

00000 ,GHQWLI\ 'LuHUHQ®HQIDIWLRXY SDUWV LQ&RQ)
FRPSRQHQW RI 3/& SDQHO VWDWXV LQGLFDWRUYV
00000 ([SODLQ HDFK 3pdwW g &idwbpLo
ZLWK VSHFL;FDWLRQ
00000 ,QWHUIDFH SOF |ZAWHKSYRWHZEDG W H[H|F X W H& 2
00000 8SORDG ODGGHUWRHSASURJUDP LQ 3/&
00000 8VH RI 1& 12 FROMMHFORS WKH ODG|GHU RI2%|DV
00000 &RQQHFW 12 1& %EV\@'E\{JH?UEHW1$1'
ORJLFDO FRPELQDWLRY®S LQ 3/&
00000 9HULI\N WKH RXW$SXW RI *DWHYV
00000 8VH RI 'LILWDO [L'GIYHD RXWBEWHU |RU |1 X0 DC

IRU GHYHORSPHQW R

ORJLFDO FLUFXLW,

ZLWK 3/&
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0000 % XLOG ODGGHDQ@RHUYHORBUDGGHU GLDJU®P WR

WKHRUHP SURYH 'BIDGRWKHRUYHP

00000 /RDG ODGGHU LQWR 3/& DQG

YHULI\ RXWSXW

0000 *DLQ D FRPSUHK[HRQAH YWR 6WDUW VWRS OR2ZLF I

XQGHUVWDQGLQJ RI KRD S/HIDW B QGNRG HORX INFS X W [V \\

FLUFXLWV IXQFWLRQ

00000 %XLOG D ODGGHUHRWORS ODGGHU SUR[JWRP| XV

YHUL¢{FDWLRQ RI GLUHT2HQ2)WDLPRUBVR RQ RU

RSHUDWLRQ ODPS DQG REVHUYH WKH RKW

00000 &RQQHFW WKH OaBPRBSpoac

8SORDG WKH SURJUDP LQ 3/& DQG

YHULI\ LW

00000 &RQQHFW WHPSHWHYWRORIS DHGWGRHW GLDJWRRP|IR

PRGXOH ZLWK 3/& WHPSHUDWXUH FRQWUYROOHU

00000 8SORDG WKH SURJUDP DQG

FRQWURO WKH WHPSHUDWXUH

00000 &RQQHFW D ORWRHYWRRBS&/DGGHU GLDJURP WR

00000 5XQ D PRWRU XV IFRRYYREHUWWHSSHU ORWRU

SURJUDP

000000 %XLOG D ODGGHW YRIORSIDDRGGHU GLDUWRRP|IR

OLJKW FRQWURO WUDVF OLJKW V\VWHP

000000 8SORDG WKH ODGGHU DQG

YHULI\ WKH RXWSXW

00000 7HVW DQG WURX[EOHVKRRW WKH

RXWSXW

000000 ,QVWDOO 6FDGD'BIRMOZFDSUE 6&H'BUDP IR U2

000000 ,QWHUIDFH 3/& [z{BRY ZDWHU /HYHG) &RQWURO

68%'S FRQWURO LW VIFRKIUK 3/&| 7

000000 & RQWURO zDWH U B yRPORPHBWNPRY RQH

XVLOJ 3/& DSSOLFDWLRQ XVUQJ p&$'$

000000 HVLIQ DQG FRQJRXGHYBIORS DQG VLPXO&WH C

EDVLF +0, VFUHHQ +XPDQ ODFKLQH ,QWHUIREH

0000000 (VWDEOLVK FRPPB@%LVBM'R IRU PRQIWRULQ

EHWZHHO +0, DOG 3/d PQG FRQWUROOLQJ D [VLPSOH
, L GXVW§)LDO SURFHVY XVL|QJ

00000 HPRQVWUDWH | YRR WIRR L R o
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PRQLWRULQJ DQG FRPWURO RI DQ
LOGXVWULDO SURFHVWV WKURXJK D JUDSKLFDO
XVHU LQWHUIDFH

000000 ,QWHUIDFH D 3/|&RQWK PO KF WRXQEO H &2
VROHQRLG RSHUDWHG &AWL D Q6 VLD IOH FWLC

000000 'HYHORS ODG GIHU G H Uy X VEMAYBROH GRL(G
FRQWURO IRUZDUG DQRBRQPHIHUVH
PRYHPHQW RI D K\GUDXORGWURIOQBHW\GUDXDOLF PRW

000000 8QGHUVWDQG WKAVHRIH RPBRRLE YDPYH BQC
VZLWFKHV DQG SUR[LPLW\ VHQVRUV LQ
K\GUDXOLF DFWXDWLRQ FRQWURO

L1i0000000000d

| 0 o
8 o o

C000ioo0od 2QO\N RQH PLFUR SURMHEW LV SODQQHG WR EF

7KIRLFUR SHERRHEHIFWI@G Q G XV 880 L FDRVMULRWQKWDER UIRVRIYH O C
VWXGDHRLFUR SVURRMBGG&/WHRIP R R X 2WXMVFR BRE V6 W X GBI QM\

UHTXWMRHEHNW HP LDV H R/OW KV IREON H FRVMXHE P L VMUHIRIQOFU R S U

PXVBW XEPLBAWHE BIWKUHH P HVY WRHWGMHBR H Y HIORGX VW U \ &RXLIUA
2XWFRPHV &2V

$VXJIIHODWR/IWHFUR S UK MHHFEWSH P LPIDAIUR S R MBHBW SE® K H
FRQFHUQHG IDFXOW\

$XWRPDWLF +RPH OLJKW FRQWURO

$XWRPDWHG JDWH FRQWURO

6WUHHW /LIJKW FRQWURO

2EVHUYH WKH ZRUNLQJ RI 6&%'$

ODNH D VPDOO JLYHQ SURMHFW XVLQJ 6&%'9%$

ODNH D UHSRUW FRPSULVLQJ DOO WKH FRPSRQHQW'

Dooiobguoogm

7 K W H D PPKOHIV V IDAQV L J Q PIHRORAD\EXQ SO DV VLIQP X GRMHYR P SO H \
LQG LY LEIBQYEXE® LN WP HOGG. D J UDUPR/E HSUO D Q D QHEXRS\R BDVALFXIO D
ZKHUH DSSOLFDEOH
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