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7KH THFKQRORJL # GRENTECH

3KRWR&DWDO\WLF 2[LGDWLRQ 3&2 WHRNKHQBXRILI\LHHIHUDYV
WHFKQRORJLHYV
D SODVPD Rl SRVLWLYH DQG QHJDWLYH FKDUJHV + DQ
DGYDQFHG 2[LGDWLRQ 3URGXFWV $23KVGURFARPELQDWL
DQG R[\JHQ FRPSRXQGV VXFK DV YDSRUL]JHG K\GURJHQ
+2  +\GUR[LGHV 2+ VXSHUR[LGHV 2

7KLY UHSOLFDWHYV QDWXUH: -V SXUDNLRDBWRHONVIRIWR/LQ.
DFWLYDWH D PXOWL PHWDO FDWDO\VW LBQACR FRHQUYR{U &/HZ D W
DQG K\GUR[\OV 7KHVH SRZHUIXO R[L®QHIDW SHIXHG UDWH
LAQDFWLYDWH WKH PLFUREH WKURXJK WKXVSEHRFAYVIMIRI FHC
WKH PROHFXODU VWUXFWXUH DQG UHQGHWINVQJ KMKH FRQWL
UHVXOW LV WKH VLIJQLILFDQW UHGXRWRRY RREYWQOHOLPL
2UJDQLF &RPSRXQGV 92&V PROG EDFWHULD DQG YLUXYV
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([KH THFKQRORJLHYV

21RQH 2 VRPHWLPHY FDOOHG DFWLYDWHG RPWRPY F
RI R[\JHQ UDWKHU WKDQ WKH WZR DWKHV ZHR QR URDW I
VHFRQG PRVW SRZHUIXO VWHULODQW MHGWKR CGRYWAGFR
EDFWHULD YLUXVHV DQG RGRUV XQWHXHWMLIQH D G ROF
QDWXUH PRVW RIWHQ DV D UHVXOUWGKIUQ QIKWQLQJ WI
WKXQGHUVWRUPYV

KLOH R]JRQH LV YHU\ SRZHUIXO IHW\KDW D:KYHHQ\ VKR U\
FRQWDPLQDQWY VXFK DV RGRUV EDFRVMHWDBWR U LYALKJ X\
RIRQH WKH\ DUH GHVWUR\HG FRPSOHWRQOYQ E\ \RKIDAND W
HIWUD DWRP RI R[\JHQ LV FRQVXPHG BQGHRQO\ EUHDV
UHPDLQV 2]RQH KDV D 60 GLIH RI PLOQXWHYV
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ZKHQ D ZDYHOHQJWK DW QP QDQRBHQ HDWWRPKLW
7KH PROHFXOH VSOLWYV LQWR WZR R[\JHQZDWRPV ZKlL
DOQRWKHWROHFXOH WR IRUP RJIRQH 2
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O 2]RQH LV RQH Rl QDWXUH V PRVW SIRZHQIXO R
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6LUHOQ

(PHUJHQF\ 9HKLFOH 3XULILFDWLRQ

JHDWXUHYV
SKRWR &DWDO\WLF 2[LGDWLRQ 7HFKQRORJ\
'HVWUR\V DLUERUQH VXUIDFH FRQWD PLGQPDUMV VoD KRAKHDNVDI 2B UXVHY OROG HWF
'LVWULEXWHV R[LGDWLRQ HYHQO\ WKURXJKRXW WKH HQYLURQPHQW
SWWDFNV SROOXWDQWYV LQ WKH DLU DQG RQ VXUIDFHYV
(OLPLQDWHY RGRUV WR FUHDWH D FOHDQHU VDIHU YHKLFOH
$YDLODEOH LQ )OXVK ORXQW DQG 6XUIDFH ORXQW PRGHOV

$SSOLFDWLRQV

O (06 )LUH DQG 5HVFXH 9HKLFOHYV

6SHELILEDWLROV JOXVK ORXQW ORGHO
(OHFWULFDO 9 '& $
'LPHQVLRQV
S )JOXVK ORXQWHG p /[ p:[ p°
S 6XUIDFH ORXQWHG p /[ p:[ p°
THLIKW OEV

:DUUDQW\ <HDU /LPLWHG :DUUDQW\
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6LUHOQ

(PHUJHQF\ 9HKLFOH 3XULILFDWLRQ 6\V
$SPEXODQFH WR WUDQVSRUW (EROD

(PRU\' 'V GHFLVLRQ WR DFFHSW WKH SDWAIHIDVMWWLRQVZPW& HVIKGI BRR 6 WDWH 'HSDUYV
&'& DQG ZDV EDVHG RQ PHEREODIGHEHK LO (PRU\ V SUGBSOXEICIIHVMHDUY RI WUD|
WR DGGUHVV KLJKO\ FRPPXQLFDEOH GEULWOHMHWR XYE WRM\HYSHULHQFH WR DGYD

NQRZOHGJH
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&RPPHUFLDO $LU 6 XUIDFH 3XULILFDWLRQ 6\

3RZHU
%HQHILWYV " ,QSXW 9ROWDJH 9%& +]
2SHUDWLQJ 9ROWDJH 9'&
2SHUDWLQJ :DWWDJH
2SHUDWLQJ $PSHUDJH  $

5BHGXFHV 92& /HYHOV

(OLPLQDWHY 3DWKRJHQV

6LIJQLILFDQWO\N 5HGXFHV 2GRUV

,PSURYHV )RRG 6DIHW\

BURORQJV )RRG 6KHOI /LIH

SUHYHQWY 'LVHDVH &DXVLQJ OLFURRUJDQLVPYV

JHDWXUHYV
&RQYHQLHQW :DOO ORXQWLQJ
*ORZLQJ 8QLW 2SHUDWLQJ :LQGRZ
2SWLRQDO 3RUWHG %ORZHU 30DWH +RVHV
6OHHN (DV\ WR ODLQWDLQ
5SHSODFHDEOH 3&2 &HOO
'DUUDQW\ <HDU ODQXIDFWXUHU -V :DUUDQW\

7THFKQRORJLHV 3HUIRUPDQFH
3KRWR &DWDO\WLF 2[LGDWLRQ " 2]RQH 2XWSXW SSP
*HUPLFLGDO 89 'LVLQIHFWLRQ 2]RQH QU 1RQ FHRHYMUPYRGxFLIW RU Iw
$LUIORZ

&)0 JULOO DSSOLFDWLRQ
&)0 SRUWHG DSSOLFDWLRQ
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ORXQWDEOH $LU 3XULILFDWLRQ 6\VWHP

%HQHILWYV
3RZHUIXO 5HPHGLDWLRQ
6L]HG IRU OXOWLSOH /RFDWLRQYV
ORXQWV WR 6DYH 6SDFH
'LGH /LVW RI $SSOLFDWLRQV
5HGXFHV OROG %DFWHULD 9LUXVHV
(OLPLQDWHV 2GRUV 92&-V
JRU 8VH LQ 6SDFHV :LWKRXW +9$& 'XFWLQJ
'DUUDQW\ <HDU ODQXIDFWXUHU -V :DUUDQW\
THFKQRORJLHV
3KRWR &DWDO\WLF 2[LGDWLRQ
*HUPLFLGDO 89 'LVLQIHFWLRQ 2]RQHFRQJIRQ 2]RQH
SHUIRUPDQFH
$LUIORZ &)0
2]RQH 2XWSXW SSP
| &RYHUDJH W
3RZHU
,QSXW 9ROWDJH 9'&
2SHUDWLQJ 9ROWDJH 9'&
2SHUDWLQJ :DWWDJH
2SHUDWLQJ $PSHUDJH $D



&RPPHUFLDO $LU 6
3XULILFDWLRQ G5HP}
(TXLSPHQW



2YHU:DWBHKRU 0ORGHO

/IDUJH $UHD 6XUIDFH $LU 3XULILF

JHDWXUHYV $SSOLFDWLRQV
SKRWR &DWDO\WLF 2[LGDWLRQ 7THFKQRORJXY /DUJH 2FFXSLHG 6SDFHYV
89 /DPS 2]RQH O +RVSLWDO 1XUVLQJ +RPH 9HW &OLQRF 6FKRR
+(3% ),/7(5 /IRFNHU 5RRP 5HVWDXUDQW &DIHWHULD HWF

S3RZHUIXO 5HPHGLDWLRQ &DSDELOLW\

6LJQLILFDQWO\ UHGXFHV PROG EDFWHUIEDS HFQ YLPOYWL R QV
O B5HGXFH RGRUV LQ WKH DLU HPEH@BHG LQ XSKRRNWHW\ U1 Ry o ]

VRXUFHV VXFK DV IRRG SHWV PROG DQG ¥PRNMjH oLQ $ 0D] : $
(IFHSWLRQDO 3RUWDELOLW\ $LUIORZ &)0
60HHN DOXPLQXP FDVLQJ 'LPHQVLRQV Wl W o+

"HLIKW OEV

$OXPLQXP &DVW

JRXU p 3&2 &HOOV

7ZR g [ p)ILOWHUV

)RXU ORFNLQJ FDVWHU ZKHHOV
7ZR FDUU\ KDQGOHYV

‘DUUDQW\ \HDUYV



2YHU:DWskKWKsHOVLROQ 0RGHO

/IDUJH $UHD 6XUIDFH $LU 3XULILF
JHDWXUHYV

3KRWR &DWDO\WLF 2[LGDWLRQ 7HFKQRORJ\
89 /DPS 2]RQH
3RZHUIXO 5HPHGLDWLRQ &DSDELOLW\
6LIJQLILFDQWO\ UHGXFHV PROG EDFWHULD DQG YLUXVHV
O (OLPLQDWHV RGRUV
$YDLODEOH LQ DOXPLQXP RU VW DLSSIH\FD WWRIGY WRPWQJ [RU
UHTXLUH ZDWHU UHVLVWDQFH IRU ZDWHU ZDVKLQJ

6SHFLILFDWLRQV
,QSXW 9 +] RU 9 +]

8VDJH O0LQ : $ 0DJ[ : $
$LUIORZ &)0

'LPHQVLRQV VO [V | po+
&DVLQJ

S $OXPLQXP
S BWDLQOHVV 6WHHO

"HLIKW Q $OXPLQXP
S $OXPLQXP OEV &DVLQJ
S BWDLQOHVV 6WHHO ZHLJKW 7%

JRXU p 3&2 &HOOV

7ZR PRXQWLQJ EDUV

‘DUUDQW\ \HDUYV

$SSOLFDWLRQV
O JRRG 3URFHVVLQJ
O 6WRUDJH )DFLOLW\
S OHDW
YUXLW
9HIHWDEOHYV
JORZHUV
*UHHQKRXVH 6WDLQOHVY 6WHHO

&DVLQJ
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2YHU:DWskKWKsHOVLROQ 0RGHO

/HVW 5HVXOWY LQ &KLFDJR OHDW 3UI

3UH 7TUHDWPHQW

3RVW YTUHDWPHQW



2YHU:DWR&o $SURXQG ORGHO

5HPHGLDWLRQ RI $SWKOHWLF
SRPSDQR %YHDFK )ORULGD



2YHU:DWsR&o $URXQG ORGHO

5HPHGLDWLRQ RI $SWKOHWL
LQ 3RPSDQR %HDFK )ORU
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"HW 3XUH ODJQXP

&RPPHUFLDO $LU 3XULILFDWLRQ 'HOI

JHDWXUHYV $SSOLFDWLRQV
O $FFRPPRGDWHV XS WR WZR p +9%$& '"XFW3XDNWHIM@EARSIWHQ VSDFHVY QRW VHUYHG E\ DQ +9%& V\VW
O S5HSODFHDEOH UHDU ILOWHU O ,Q FRQMXQFWLRQ ZLWK DQ +9%$& V\VWKIHP ZLWKRXW

O +DQJLQJ FDEOHV DQG FRQQHFWRUV LQFOXEGHWYV

6SHFLILFDWLRQV
,QSXW 9 +] RU 9 +]

8VDJH OLQ $ 0D] : $
BRXQG OLQ G% OD[ G% DW IW
$LUIORZ OLQ &)0 0D] &)0
'LPHQVLRQV W+ p:[ p!

"HLIKW OEV
:DUUDQW\ <«BPYBUREH ZDUUDQW\ VHSDUDWH



+LIJK 2XWSXW 2GRU 9
SHPHGLDWLRQ (TXLS



SRUW2]RQH J

SRUWDEOH 2]RQH 5 HPHGLDWLRQ

JHDWXUHYV
&RURQD 'LVFKDUJH 2]RQH 7THFKQRORJ\

3RZHUIXO 5HPHGLDWLRQ &DSDELOLW\
6LIQLILFDQWO\ UHGXFHV PROG EDFWHULD DQG YLUXVHV
5HGXFH RGRUV LQ WKH DLU HPEHGGHG LQ XSKROVWHU\
&RPSDFW /LJKWZHLJKW IRU ([FHSWLRQDO 3RUWDELOLW\
5XJJHG 6WDLQOHVYV 6WHHO &DVH IRU (YHU\GD\ 8VH
6HOl &OHDQLQJ &RPSRQHQWYV IRU /RZ ODLQWHQDQFH
&RQYHQLHQW &DUU\LQJ +DQGOH

IHYHOV RI 3XULILFDWLRQ

+RXU 7LPHU

5HPRWH &RQWURO

:DUUDQW\ <HDU /LPLWHG :DUUDQW\
THFKQRORJLHYV

$SSOLFDWLRQV " 2]RQH BODWH SFV J 2]RQH 30DWH [ PP

$UHD PXVW EH XQRFFXSLHG E\ KXPDEV RU
WLYH 2[\JHQ 2 PJ K
2GRUV 6PRNH

$LU 9ROXPH OD[ &)0&RYHUDJH W
3HW 6WRUHV .HQQHOV

3RZHU
0
$XWRPRELOHYV Y RDWV 3RZHU &RQVXPSWLRQ
JUHVKO\ 3DLQWHG 5RRPV

5SDWHG 9ROWDJH
1HZO\ 9DFDWHG 5HDO (VWDWH (XURSH $& 9 +]

86% -DSDQ $& 9 +]



SRUW2]RQH J

SRUWDEOH 2]RQH 5 HPHGLDWLRQ

JHDWXUHYV
&RURQD 'LVFKDUJH 2]RQH 7THFKQRORJ\

3RZHUIXO 5HPHGLDWLRQ &DSDELOLW\
6LIQLILFDQWO\ UHGXFHV PROG EDFWHULD DQG YLUXVHV
5HGXFH RGRUV LQ WKH DLU HPEHGGHG LQ XSKROVWHU\
&RPSDFW /LJKWZHLJKW IRU ([FHSWLRQDO 3RUWDELOLW\
5XJJHG 6WDLQOHVYV 6WHHO &DVH IRU (YHU\GD\ 8VH

6HOl &OHDQLQJ &RPSRQHQWYV IRU /RZ ODLQWHQDQFH
&RQYHQLHQW &DUU\LQJ +DQGOH

7LPHU 2 OLQXWHV +ROG &RQWLQXRXV
$FFHVVRULHV 6SDUH )XVH

'DUUDQW\ <HDU /LPLWHG :DUUDQW\

$SSOLFDWLRQV THFKQRORJLHYV
$UHD PXVW EH XQRFFXSLHG E\ KXPDOW HbYEHHHQ

2GRUV 6PRNH " /IRZ ORGH PJ K

3HW 6WRUHV .HQQHOV " +LJK ORGH PJ K

$XWRPRELOHYV %RDWYV " &RYHUDJH I W
3RZHU

JUHVKO\ 3DLQWHG 5RRPV

& 3RZHU &RUG 9
1HZO\ 9DFDWHG 5HDO (VWDWH $

3RZHU &RQVXPSWLRQ
, QS XW 9 +] %
2XWSXW $



SRUW2]RQH J

SRUWDEOH 2]RQH 5 HPHGLDWLRQ

JHDWXUHYV
&RURQD 'LVFKDUJH 2]RQH 7THFKQRORJ\

3RZHUIXO 5HPHGLDWLRQ &DSDELOLW\

6LIQLILFDQWO\ UHGXFHV PROG EDFWHULD DQG YLUXVHV
5HGXFH RGRUV LQ WKH DLU HPEHGGHG LQ XSKROVWHU\
&RPSDFW /LJKWZHLJKW IRU ([FHSWLRQDO 3RUWDELOLW\
5XJJHG 6WDLQOHVYV 6WHHO &DVH IRU (YHU\GD\ 8VH

6HOl &OHDQLQJ &RPSRQHQWYV IRU /RZ ODLQWHQDQFH
&RQYHQLHQW &DUU\LQJ +DQGOH

7LPHU 2 OLQXWHV +ROG &RQWLQXRXV
$FFHVVRULHV 6SDUH )XVH Z $

'DUUDQW\ <HDU /LPLWHG :DUUDQW\

$SSOLFDWLRQV 7THFKQRORJLHYV
$UHD PXVW EH XQRFFXSLHG E\ KXPDZ?%QmU:s%'_b\%\{ﬁ &HUDPLF 2 [ PP
" 2GRUV 6PRNH
$FWLYH 2[\JHQ PJ K
3HW 6WRUHV .HQQHOV
$LU 9ROXPH 0D] &)0
$XWRPRELOHV %WRDWYV
&RYHUDJH W
JUHVKO\ 3IDLQWHG 5RRPV 3RZHU

3RZHU &RQVXPSWLRQ
,QSXW 9 +] $
2XW S X\



&25(

&RPPHUFLDO 2GRU SHPHGLDWLRQ (T

JHDWXUHYV
89 /IDPS 2]RQH 7HFKQRORJ\
'HVWUR\V RGRU FDXVLQJ EDFWHULD JD
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