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SDLIDOG DMXE WMXED RQ ROHPNVLVDWPHEGD QRSXS « KHQ (
NRRVY WHLVWHJID

6HOH$SYDULLVHLVND®BLY QXSS

.*KYOL VeVWHHPLV SHDE ROHPD ND NDLWVHNXYWHLL$YDU
ROXNRWDWDXWDGHY DYDULLYH LO/INBQP IM NEHXREHROY @ BGHDE HW N}
PRRWRPLY RQ SLQJH DOO MIIYDG VHLVPD

ODMDQGXVOLN DQDOQe-V

ODMDQGXVOLNHERQWEXWDRP}QHGHOH NRPSRQHQWLGHOH K
OHLGD 20L OHLWXEGHQEBBA&RPSRQHQWL

'580 02725 L

ODWVXVKLWD 060' *

ODWVXVKLWD 060( *&

3$1$621,& $ ,, 6HULHV

JHVWR $'1%) 3%

JHVWR 9WXE 7HUPLQDO

JHRW& (& & &RQWUROOHU

+LQQDG ROL Y}HW)XaE %9$=@1 >
S3URMHNWL KLQGDIW@®XVWDWDNVH KLQ



.RNNXY}WH

6HOOH PDJLVWULW|| IWHMP 0 R OH WSDNXMOPXNG SRROW  /}SXW
DHURVRROSXGHOLWH ORHQGDPLVH SURWVHVVL DXWRPD
PDJLVWULW]|| PDKW RQ SLLUDWXG VLLV O}SXW]||V NIVLW
SURMHNWHHULPLVH OUSRIOIWKX 9 INRDIYXNHUL OLLQL SURM
SURWVHVVL *OGNRQWVHSWVLRRQL NLUMHOGDPLQH
3DNNLPLVOLLQL DUHQGDPLVH DOJHWDSLO SURRYLWL O
ODKHQGXVL NXLG NXQD DHURVRROSXGH ONX\WK-O % EKIVMID/G\HD N
WRRWPLVYDOGNRQGD VLLY SDUDNX SROH }QQHVWXQXG V
YDOLWXG NROP NRQYHLHULWHJID SDNNLPLV OLLQL PLOOI
DXWRPDWLVHHULWXG SDNNLPLV®ILQLESURNMBN® HHLUQ® H V(
DQDO++V MD VHOOH DOXVHO ROLG YDOLWXG SDNNLPLVOLL
20L RWVXVWDWXG HW ONRQYHBHBELWLV®HOWMDH DN FOQ QMW H L
WUDQVSRUWLGD DHURVRROSXGHOLWRKWPKMREBY HKR L PXE
ORHQGDPLQH MD HUDOGDPLQH

71|V YLLGL OIEL NRQYHLHUL DUYXWXVHG .}LJLSHDOW RO
Q}IXWXG NRPSRQHQGLG 6HHMIUHO ROL YDOLWXG NRPSR
Y}LPDOLN KDQNLGDYBWYWRRDPXWRHIYMLHUL NRPSRQHQWH
VDDGDYDO ROHYDWHJID .RQYHLHUL SURMHNWHHULPLVHO
VWDQGDUGLOH (1 $

3HDOH NRQYHLHUL NRPSRQHQWLGH NRQWURGGDUYXW
NRPSRQHQWLGH *PEHUSDLIJXWDPLVH VeVWHHP .+KYOLJD )
OXEDE WXUYDOLVHOW «PEHUSDLJXWDGD YDOPLV VRUWHH
VDPXWL OXEDE YDMDGXVHO YDKHWDGD NR BBSRONROWNG G C
VLVDOGDPD NDLWVHY}UHW

/IRHQGDPLVH MD HUDOGDPLVH VeVWHHPL SURMHNW!
SQHXPDDWLNDNRPSRQHQWLGH YDOLN QLQJ NRRVWDWXG
MXKW NRQWUROOHU

7HUYH OLLQL RKXWXV VeWHWVWHP INR RV ® B EN NI IHWR/KIW P N X P
DYDULLVHLVNDPLY QXSXVW PLV RQ NRNNX «KHQGDWXG
QXSSXGHJID

,JD SLLUNRQQD MXKWLPLVHNV ROLG YDOLWXG YDMDOL]
NRRVWDWXG OLLQLGW]M SPRNNWNMHRLUMHO



7|V ROL OIELYLLGXG ND PDMDQGXVOLN DQDOesV .RJX
OLJLNDXGQH NXQD SROQXG Y}LPDOLN OHLGD N}LNLGF
SURMHNWHHULPLVNXOXG SROH VDPXWL DUYHVVH Y}HWXG
/ILLQL W|| NLUMHOWGDPWWXIBNWNRIOLIDNRM® OLN ' PXGHO
.RNNXY}WWHNV O}SXW|]| HHVPIUN RQ VDDYXWDWXG SUF
YDVWDE N}LNLGHOH W||V HVLWDWXG Q}XHWHOH



6 XPPDU\

7KH WRSLF Rl WKLV ODVWHU V WKHVLV ZDV RIIHUHG E\ W
ZD@RQH E\ GRLQJ SURMHFW Rl DHURVRO WXEH ERWWRP ¢
WKH OLQH GHYHORSPHQW ZDV WR LPSURYH WKH TXDOLW!
EHFDXVH LW LV YHU\ LPSRUWDQW LQGH[ IRU GHILQLQJ
GHYHORSPHQW ZDV QRW IXOO\ GRQH EHFDXVH LW PLJKW
JRU GHYHORSLQJ RI OLQH DW ILUVW D VLPLODU VRO
LQYHVWLIJDWHG %HFDXVH RI DHURVRO WXEH ERW®RP FR
SURGXFWLRQ WKH VXLWDEOH VROXWLRQV ZHUH QRW IRX
ZLWK GLIIHUHQW SRVVLEOH VROXWLRQV WKHQ DQDO\V
GHILQHG

W ZDV GHILQHG WKDW OLQH PXVW FRDRYLWRWRW HEEG EV FRR
FRPSRQHQWY DQG DUHD RI OLQH ZKHUH IORZ RI UHDG\
GLYLGHG

)XUWKHU D FRQYH\RU FDOFXODWLRQV ZHUH GRQH )RU FF
FRPSRQHQWY ZHUH IRXQGHG 7KBOQWWR®YWY GRIHBRRWPDRE F
DQG DIWHU WKDW D PDWFKLQJ ZDV GRQH WR GHILQH ZK
GHFLGHG WR GR WKXV EHFDXVH LW LV QRW DOZD\V SRVV
&RQYH\RU PDWFKHV ZKWK VDIH®%\ VWDQGDUG

$IWHU FRQYH\RU GHVLJQ DQG FDOFXODWLRQ ZDV GRQH |
RQH OLQH WR DQRWKHU ZDV FDOFXODWHG 6FRRS V\VWHI
WR PRYH FRPSRQHQWYVYV IURP RQH OLQH WWRD@RDEHU VEK)
FRPSRQHQWY ORDGLQJ DUHD 7KDW OLQH DUHD PXVW EH
UHTXLUHPHQWYV

6\WWHP Rl IORZ FRPSRQHQWY FRXQWLQJ DQG GLYLGLQJ Z
F\OLQGHUV ZBARUNKRYHFKHPH: ZD XY LGHDVELIWHRQWURO YDC
DQG VXLWDEOH FRQWUROOHU ZDV FKRVHQ

/LQH VDIHW\ VAIVWHP FRQVLVWV RI IHQFHV LQ SRWHQWLDC
WKDW LV FRQQHFWHG ZLWK DOUHDG\ H[LVWLQJ HPHUJHQF
JRU HYHU\ DUHD RI FRQWWROZBUFRRPKMRMHQ $00 QHFHVVI
IRXQG IRU DOO OLQH DUHD FRQWURO DW WKDW VWDJH RI
GLDJUDP ZDV FRPSRVHG



7KH HFRQRPLF DQDO\VLV ZDV DOVR GRQH EXW LWRV LQV.

ILQG DOO FRVWV Rl FRPSRQHQWYV
$ GHWDLOHG ' PRGHO ZDV GRQH IRU EHWWHU XQGHUVYV
*HQHUDOO\ WKH JRDO RI ODVWHU V WKHVLV ZDV DFKLH

FDOFXODWHG



.LUMDQGXVH ORHWHOX

&%: $XWRPDWLRQ
KWWS Z7ZZ FEZDXWRPDWLRQ NFREWUROOLWXG

2QHSDFNLQJ
KWWBZRQHSDFNLQJ FRP NRQWUROOLWXG

5HFRUG 3DFNLQJ 6\VWHPV
KWWS Z7ZZ UHFRUGSDFNDJLQNRF®RWUROOLWXG

,QWHUUROO 6FKZHL] $*
KWWS ZZZ LQWHUURORXRP HHRQQWROORWR G

$/09(/ (QILQHHULQJ 2h
KWWS ZZZ DOPYHO HH HQ WDNROMXRABDRWMGHULG KWPO

)25%2 ORYHPHQW 6\WWHPYV
6LHJOLQJ 7UDQVLORQ &R@FHHAR W I/RHD WHW KR G V

= F Bpdh\bg < : Dbk_e_ \ K : Q_jgZ\kdbc D G ;hdh\ ;
I Zgbd mjkh\h_ijh_dlbjh\Zgb_ " 1Ze_ ¢ fZrbg

O9DOHPLG
KWWS HYR6WXKRFMBLUIERBUKWPNRQWUROOLWXG

':LNLSHGLD
KWWS Z7ZZ ZLNLSHGLD RUJ NRQWUROOLWXG

SDQDVRQLF PRRWRULG
KWW S LQGXVWULDO SDQDVRQIRRQWRIROOLWXG

/IDDJUL YDOLN
KWWS ZZZ VNI HH NRQWUROOLWXG



.HHUPH DQGPHG
S—a ™Mmagwt _goe—1..Settof Zff " fet—"<NRQWIWRXG

)(672
KWWS Z7ZZ IHVWR FRP NRQWUROOLWXG

JHVWR )OXLG6,0 3QHXPDWLF
KWWSVWS ZZZLGID/MRLF FRP NRQWUROOLWXG

%26&+ 5(;527+ *5283
KWWS ZZZ ERVFKUH[URWK FRP NRQWUROOLWXG

13% NRQWUROOLWXG
KWWSZ @FE VH SURGXFWV HQH@EBRX@AHWDJ G\QDPLF

HVW 3UDFWLFHV RQ &RQYH\RU 6DIHW\3

$0$=21

KWW S ZZZ DPD]JRQ HH NRQWUROOLWXG
(%$<

KWW S Z2ZZ HED\ FRP NRQWUROOLWXG

/ /ILEQVFUDPEOLQJ 6WDFNLQJ 6\WWHP ZLWK $FFXPXC

KWWSV ZZZ \RXWXEH FRW+ZDWMRNRPWMUBSOLWXG

SRXQG VKDSHDFNRGXFWNDF KLQH
KWWSV ZzZZ \RXWXEH FRP ZDWARKR Y W8JR-O(OLN\KX G

SDFEFNDGWNHP IRU %LVFXLWYV
KWWSV ZZZ \RXWXEH FRP ZDWHARYPWUOROB RN XG

*RRJOH
KWWS Z7ZZ JRRJOH FRP NRQWUROOLWXG



6ROLG:RUNV
KWWSV ZZZ VROLGZRUNV FRPNRQWUROOLWXG



/,68'

ILQWL DQGPHG

.RQVVWRQWL DUYXWDPLVHNV
. RQVWDQWVORBM/IHEY Y
30RNNVNHHP
.RRVWHMRRQLV

$OXVUDDPL MRRQLYV



ILVDLQWL DQGPHG



/JLVDRQVWDQWLG

/JLVDRQVW®D QWL
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