


J)LUPD
&RPSDQ\

‘LH $QIIQJH 7KH HDUO\ EHJLQQLQJ
LQ WKH JDUDJH

YHVW-OLFEKH (U HQXQJI GHV )LUPHQQHXEDXV
&HOHEUDWLQJ WKH QHZ IDFLOLWLHYV

'LH J)LUPD %DUDWWL (QJLQHHULQJ *
KU NRPSHWHQWHU 3DUWQHU ZHQQ
VFKDIWOLFK JXNXQIWVRULHQWLHUW
LQ GHU 9DNXXP 9HUIDKUHQVWHFKQ!
hEHUGUXFNEHUHLFK VXFKHQ

LU HQWZLFNHOQ SURGX]LHUHQ XQ
'UHKNROEHQJHEOIVH XQG 9DNXXP
VFKUDXEHQ I*U GHQ JHVDPWHQ %HL
*DVYHUGLFKWXQJ

%DUDWWL HQJLQHHULQJ JPEK LV \R
FRPSHWHQW SDUWQHU IRU HFRQRPI
IXWXUH RULHQWHG VROXWLRQV LQ
SROXWLRQ IUHH DQG ORZ FRVW LQ
ORZ SUHVVXUH WHFKQRORJ\

‘:H GHYHORSH PDQXIDFWXUH DQG V
URWDU\ OREH EORZHUV DV ZHOO DV
YDEXXP VFUHZ SXPSV IRU WKH HQW
PDUNHW RI JDV FRPSUHVVLRQ

'LH )LUPD %DUDWWL (QJLQHHULQJ *
GH LP 2NWREHU PLW 6LW] LQ 6F
VWDGW GXUFK +HUUQ *HUKDUG %DU
(LQJHOXQWHUQHKPHU PLW HLQHP OL
JHIJUQGHW ,P -DKUH ZXUGH GD'
JLUPHQJHEIXGH LQ :HKU VHLQHU %H
PXQJ *EHUJHEHQ 'HUJHLW EHVFKIIW
8QWHUQHKPHQ GHVVHQ *HVFKIIWH
*HUKDUG %DUDWWL JHOHLWHW ZHU
DUEHLWHU :LU VLQG HLQ LQWHUQD
LQQRYDWLYHYVY PLWWHOVWIQGLVFKH
PHQ DXI ([SDQVLRQVNXUV

%DUDWWL HQJLQHHULQJ JPEK ZDV |
6FKZ|[lUVWDGW LQ RFWREHU E\ *F
%DUDWWL DQG VWDUWHG ZLWK RQH
,Q WKH FRPSDQ\ PRYHG WR LWV
IDFLOLW\ LQ ZHKU &XUUHQWO\ HI
DUH VXFFHVIXOO\ ZRUNLQJ H[SDQG
LOQWHUQDWLRQDO PDUNHWYV ZLWK D
DGYDQFHG SURGXFWOLQH



'XUFK HLQH TXDOLA]LHUWH $X
JRUWELOGXQJVPD%QDKPHQ XQ
(UIDKUXQJVZHUWH GHU %HVFK
NRPSHWHQWH %HUDWXQJ XQG
[+KUXQJ GHU JHVWHOOWHQ $X
-HGHU OLWDUEHLWHU GHU %H (
XQVHUHU )LUPHQ 3KLORVRSKL
A'HU XQGH LVW GLH ZLFKWLJ
VHUHP 8QWHUQHKPHQ JDQ] JOHLFK RE HU SHUV|Q
OLFK X XQV NRPPW XQV VFKUHLEW RGHU DQUXI
'HU . XQGH KIQJW QLFKW YRQ XQV DE VRQGHUQ Zz
VLQG DEKIQJLJ YRQ LKP (U LVW HLQ *HVFEFKIITWYV
IUHXQG HU LVW =ZHFN XQVH .

SHUSUXO 3. .:.-:..14;.'} GHU ol
+DQGVFKuUwL,. “ KHIV VW HS
JLUPD LQ %H]XJ Do/ SBURG XN W &
WUHXH XQG 6HUYLFH

'XH WR WKH TXDOLAHG HGXFDWLRQ ERQVWBDQW
WUDLQLQJ DQG ORQJ WHUP H[SBBHOFH RI qu
HPSOR\HHV D FRPSHWHQW WHEXTLE DM
RXU FXVWRPHUV LV JXDUDQW
&XVWRPHUV FRQWDFWLQJ XV
FDOO D OHWWHU RU HYHQ SH
LPSRUWDQW SHRSOH LQ RXU D
FRQYLQFH WKRVH ZKLFK DUH QR
RQ XV ZLWK RXU WHFKQLFDO S
FRPHUFLDO EHQHAWYV WKDW Z
SDUWQHU IRU WKHP
<RX DV RXU FXVWRPHU DUH R X
DQG RXU WHDP LV GHOLJKWH
WRJHWKHU <RX GRQTW GLVW
DUH WKH SXUSRVH RI RXU ZR

2XU PDLQ FRPSI 3w .;-IHJI

PHDQV TXDOLW\ n. &\ '5unD X (LONDXI VD 9HUNDX I
WLPH TXDOLW\ RI DIWHUvwOH

ORQWDAMWW 3HUVRQDOZHVHQWE=SHE\K\Nz| .RQVWUXNWLRQ



JHLVWXQJVVSHNWUXP
SURGXFW UDQ

DQJHERW EHLQKDO
QWHQ DOV DXFK PD¢
RPSOHWWO|VXQJHQ
HQVWHFKQLVFKHQ ¢
%HUHLFK GHU *DVYH

SDOHWWH GHU (LQJHO

HLQHQ /LHIHUPHQJHQ

RPSRQHQWHQ VLQG HLQ
QWHUGUXFNEHUHLFK EL
ELV ]X HLQHP hEHUGUXF

LQDXV ELHWHQ ZLU VFKO-
VXQJHQ LQ ZHOFKHQ GLH
QWHQ PLW +LOIH YRQ DXW
XQJHQ XQG YHUIDKUHQVWH
NRPSRQHQWHQ ]X NXQGHQVS
D 3UREOHPO|VXQJHQ DXVJHD
Q
QJ GHU %HWULHEV XQG :DU
/HQ VRZLH 9HUPLQGHUXQJ GHU
AP AR RS ARER IO 4 L LB GD VW XQJ EHL K| FKVWHU %HWULH
G GDEHL GLH +DXSWDXJHQPHUN

WURFNHQODXIHQGH 9DNXXPSXPSVWIQ@
3(7 (QWJIDVXQJ 675%$726 $7026 GU\UXQQLQJ YDFXXPV\VWHP GHJDVVLQJ 33
GU\UXQQLQJ YDFXXP VI\VWHPV IRU

3(7 GHJDVVLQJ UDQJH 675%$726 $702




2XU SURGXFWUDQJH RI $7026
6WUDWRYV DUH VXLWHG IRU DS
VXSSO\' HLWKHU WR LQGLYLG
WR D WRWDO SURGXFWLRQ LQ
FRPSUHVVLRQ IRU LQGXVWULL
SUHVVXUH
7KH GHOLYHU\ UDQJH SHU XQ
P K ,Q WHUPV RI SUHVVXUH
VIVWHPV [URP PEDU DEV
EDU RYHUSUHVVXUH
7TKHVH FRPSROQHQWY FDQ EH F
PLFURSUR]JHVVRU FRQWUROV
VIWHPV WR FXVWRPHU WD\OR
DFKLHYH WKH IROORZLQJ RXW
f QORQSROOXWLQJ EHFDXVH Q
GU\ FRPSUHVVLRQ $7026 'UXFNJHEOIVH EDU I+U *DVHQQS
+ TXLHW VRXQG OHYHO DSSU OXQ¥7026 ' .5 VOXGJH LQMHFWLRQ EC
$ KLJK YROXPHWULF HIAFLHQ
FRPSUHVVLRQ UDWLR GXH W
AJDPPD WZLQ OREH V\VWHP"
tf ORZ LQVWDOODWLRQ FRVW
t RLO OXEULFDWHG EHDULQJ
f KLJK FRPSUHVVLRQ UDWLR
2XU QHZ GHVLJQHG AJDPPD
ZLWK WKH LQWHJUDWHG H[KD
DV WKH PXOWLVWDJH VLOHQF
DQG HIKDXVW DUH WKH WHFK(
WKH TXLHW RSHUDWLRQ WKH
UDWLR IRU YDFXXP DQG SUHV
ZHOO DV WKH UHGXFHG H[KDX
OLQLPL]JLQJ RSHUDWLQJ DQG
DV UHGXFLQJ SROXWLRQ DW P
PDLQ DGYDQWDJH RI RXU WHEF

$7026 ' 'LUHNWDQ

6RQGHUVFKDOOKDXE

GLUHFW GULYHC(
HQFORVXUH



Q GLH 'UHKNR
' o) b 7 LJH =ZHLZHOOH
UHKNROEHQJH =GV B v 2L F N
c ODJHUWH 5RWRUHQ P
S5RWDU\ OREH kKL VLFK JHIHQVLQO
LUG GDV ]X I|UGH
ZLVFKHQ 5RWRUHC
QJHVFKORVVHQ XQ
QJ |XP *DVDXVWUL
UW XQG DXVJHVWR %
OEHQ ]XU 'UXFNVHLW
5+FNVWU|PXQJ ELV ]
LFK LP 9HUGLFKWHUJH
LVW HLQIDFK XQG HLC
DG ZLUG HUUHLFKW
LOH GLHVHU /|VXQJ ZDU
DWLRQ DP 'UXFNVWXW]H
VFKSHJHO

O
@
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(QWZLFNOXQJ GUHLA-JOLJ

ZHOFKH EHL JOHLFKHU 'U

VVW|%H PLW NOHLQHUHP 9F

HQ ZXUGH GLH 3XOVDWLRC

W GLHV KDWWH DEHU ]XU )

DXFK GHU YROXPHWULVFKH :L
QJHUWH

WLDOO\ URWDU\ OREH EORZHU Z
WZLQ OREH WZR VKDIW JDV FRP
R SDUDOOHO LQVWDOOHG URWRU
REH SURAOV DUH URWDWLQJ LQVL
Q RSSRVLWH GLUHFWLRQV $V WK
LV GUDZQ LQWR WKH VSDFH EHWZH
OREH DQG WKH FDVLQJ ZKHUH LW L
WUDQVSRUWHG DQG GLVFKDUJHG E
URWDWLRQ )RU HDFK RI WKH WZR C
SURFHVV LV EHLQJ UHSHDWHG WZLF
URWDWLRQ
7KH GLVDGYDQWDJH RI WKLV VROX
KLIJIK SXOVDWLRQ DW WKH GLVFKDU
QRLVH OHYHO

7KH GHYHORSHPHQW RI D WKUHH OF
ZDV WKH FRQVHTXHQFH UHGXFLQJ
YROXPH RI WKH GLVFKDUJH SHU SXC
LQFUHDVLQJ WKH IUHTXHQFH RI SX(
DW WKH VDPH VSHHG 6R WKH SU
(QWZLFNOXQJ GHV %DUDWWL *DP Kl SXCVDWLRQ ZDV UHGXFHG EXW
GXUFK GLH )LUPD %DUDWWHYRO WLPH WKH YROXPHWULF HIAFLHQF\

SHPHQW JDPPD WZLQOREH V\VW
JPEK UHGXFHG




HOQWLHUWHY .QRZ KRZ
SDWHQWHG NQR

$0O0OH %DUD
7ZLQOREH 6
$XI GDV %$5¢
%DUDWWL (Q
P 9HUJOHLFK
GXUFK GDV QH
NROEHQ PLW Q
XQG GXUFK GLH S
YROXPHWULVFK
A*JHOLJHQ HUUH
5RRWV 6\VWHP G
EHVVHUW XQG GHL
GXUFK HLQ $XVOD
VEKQLWWHQ JHVHQ
HUKHEOLFK YHUPLQ
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=XGHP HUJHEHQ VLEK
t UHJHOEDUHU /LHIH

f NRQVWDQWHU :LUNXG
$EOXIWWHPSHUDWXU
ILHIHUPHQJHQEHUHLF!

f KIKHUH .RPSUHVVLRQ
HLQVWXAJ ELV EDU

f (QHUJLHNRVWHQHLQVSD

DE 100 37 966 C1

)eU GHQ 'U\FRQ 3UR]JHVV E
(QJLQHHULQJ HEHQIDOOV H
NDQQ GDV JHI|[UGHUWH 3UR]
SUHVVLRQVZIUPH GHU $EOXI

%DUDWWL EORZHUV DUH ZRUNL
WZLQ OREH V\VWHP° EDVHG RQ
VI\VWHP LV SDWHQWHG

&RPSDULQJ WKLV VIVWHP ZLWK
WKH ORVVHV RI WKH QHZ JDPPD
RQH VHDOJDS LV UHGXFHG DQG G
VI\VWHP ZH DFKLHYH D KLJKHU HIAF
OREH VI\VWHP $W WKH VDPH WLPH
DOVR UHGXFHG E\ DSSUR] GXH
GLVFKDUJH V\VWHP ZLWK GHFUHD V
%DFNARZ RI DOUHDG\ GLVFKDUJHG
VLIQLAFDQW



0)
D XUHLK 8P HLQH $QSDVVXQJ DQ GLH YLF
Ve W HelLHWH ]X JHZIKUOHLVWH
EORZHU VFUH~/ VLF)KL]HGEOLFKH%DXIRUPHQ GHU '
JHEOIVH XQG 9DNXXPVFKUDXEHC
ZRUGHQ

‘LH %DXUHLKHQ $7026 02'8/%$ 67°¢
HLIJQHQ VLFK VRZRKO ]XU 9HUVF
(LQIHOYHUEUDXFKHUQ DOV DXF
SURGXNWLRQ DOV =HQWUDOYHU

‘DV $7026 'UHKNROEHQJHEOIVH |
HLQVWXAJHV *HEOIVH I«U GHQ 9
'UXFNEHUHLFK $0OV ]ZHLVWXAJ
ZXUGH GDV 02'8/$ "UHKNROEHQJ
ZLENHOW 'LHVHVY NDQQ SDUDOC
XQDEKIQJLJ YRQ HLQDQGHU I+U
hEHUGUXFN JHVFKDOWHW ZHUGI
UZ2'8/% Y$& PLW =ZLVFRAGNSKWRW/$ 35(66 .0IUID VS UDXEH GHU %YDXUHLKH 675%7
SR8 SIS BORAERANIDI DS GO e s ) GLEH 'UHKNROEHQJHEOIVH I+U K]]I
LQFHWLRQ DQG $7¢( RFSUHVVLRQVYHUKIOWQLVVH

'LH 6FKUDXEHQYDNXXPSXPSH Gt
675$726 GLHQW KDXSWVIFKOLFK
leU $7026 'UHKNROEHQJHEOIVH L
SXPSVWIQGHQ

(R PHHW DOO GLIIHUHQW UHTXLUHPHQWYV RI
RXU FXVWRPHU ZH GHYHORSHG GLIITHUHQW
UDQJHV RI EORZHUV DQG VFUHZ SXPSV

7KH UDQJHV RI $7026 02'8/$
HASS RIS AN | 16 788726 FDQ EH VXSSOLHG IRU LQGLYLGXDO
XVHUV DV ZHOO DV FHQWUDRAQ! 1u~ \/ vy

$7026 URWDU\ OREH EORZI
VLQJOH VWDJH EORZHUV |
SUHVVXUH DSSOLFDWLRQV
YHUVLRQ LV FDOOHG 02'8/
LV GHVLJQHG ZLWK LQWHJ
LQWHUVWDJH DQG GLVFKD
VWDJHV DUH GULYHQ E\ R(
FDQ EH ZRUNLQJ LQ VHUL
LQGLYLGXDO RQH IRU SUF
YDFXXP VXSO\

/KH GU\UXQQLQJ YDFXXP \
SJWFPRV ~ .0 .UIUJUVYHUU‘LFKW 675$726 H[SDQGV WKH EOR
$EOXIWN-KOXQJ $7(; =HUWLANDW

$7026 ' .5 IRU VOXGJH LQFH KLIKHU FRPSUHVVLRQ UDV

DQG $7(; FHUWLAFDW PEDU DEV



.XU]JH SHDNWLRQV]JHLWHQ VLQC (QWZLFN OXQJ
VHW]XQJIHQ U XQVHUHQ (UIR(

=XQIFKVW ZLUG GDV 3UREOHP ( RQVWUXNWL ~
PLW GHP .XQGHQ HU|UWHUW
8QWHU DQGHUHP JLOW HV ]X N
f ,Q ZHOFKHP 9ROXPHQ PXVV 2

(QGYDNXXP LQ ZHOFKHU =HL JHAHVHDUFK D Q

ZHUGHQ"
f '"HOFKHU '"UXEN PXVV PLW ZH )

*HOQDXLIJNHLW JHKDOWHQ ZH G HYHORSH PH '
f '"HOFKHQ DJJUHVVLYHQ *DVH

NHLWHQ RGHU SDUWLNHOQ L

DXVJHVHW]W®

GLH .RQVWUXNWLRQ XQG 'HWD
DQ KRFKZHUWLJHQ ' XQG ' &$
$UEHLWVSOIW]HQ ' 'LHV HUP|JO
VFKQHOOH XQG ]XYHUOIVVLJH
GHU VLQQYROOVWHQ .RPSRQHG®
%HU*FNVLFKWLIXQJ GHU YRUJH

%HWULHEVNRVWHQ %HWU
8PZHOWEHODVWXQJ XQG ,0Q
YRUJHVFKODJHQ
'IKUHQG GHU (QWZLFNOXQU
$EVWLPPXQJHQ PLW GHP .XIQG
XP HYHQWXHOOH $QIRUGHUXQM
DE]XJOHLFKHQ 6R ZHUGHO 6§

leKUXQJHQ GHU :IOJNROEHQS
VSH]LHOO DX| GHQ MHZHLG
]XJHVFKQLWWHQ

$ VKRUW OHDG WLPH WR WKH XV WRI SURRI WKH PRVW HIAFLHQW FF

UHDVRQV RI RXU VXFFHVV IRU D WHFKQLFDO VROXWLRQ 6R ZH |

,QLWLDOO\ WKH FXVWRPHU H[SRXU FXVWRPHU WKH EHVW V\VWHP LQ

f :KLFK YROXPH KDV WR EH HYRSHUDWLQJ FRVWY UHOLDELOLW\ L
ZKLFK WLPH" DQG SROXWLRQ FRQWURO

f :KLFK YROXPH KDV WR EH PDLOW Lo

f :KDW W\SH RI JDVHV RU OLTXZR IXOAOO WKH FXVWRPHUV QHHGV \
SXPSHG RU WUDQVIHUHG" FRPSRQHQWY KDYH WR EH PRGLAHG L

FRDWLQJV WR SURWHFW DJDLQVW FR

%DVHG RQ KLV QHHGV ZH GHYHOR SH DO RO SN EEEE

VROXWLRQ IRU KLP DQG KLV VSHF L SRR

ZLWK RXU GLPHQVLRQDO| &$' V\V W RS ORORRA




FKLQHQ XQG

)HUWLJXQJ QHQ JHZIKU

UDWLRQHOOH )F

O D F KLQ LQJ 4XDOLWIWVVWDQ

RQ DOOHU (LQJHO
K =HLFKQXQJ XQG
BURAONRRUGLQDWH
JHQ &1& JHVWHXHUW

SHUWH 3UI]LVLRQ DQ :
QG *HKIXVHQ ZLUG DX
Q FRPSXWHUJHVWHXHL
FKLQHQ NRQWUROOLHU
JXQNWLRQVWHLO HLQ OH
UVWHOOW 'LHV JHZIKUO
ULH HLQHQ KRKHQ :LUNX
XQG %HWULHEVVLFKHUKHL
JHU /DX GHU :IOJNROEHQ Z
K G\QDPLVFKHV $XVZXFKWH
(EHQHQ JDUDQWLHUW

H /LHIHUDQWHQ YRQ 6FKO+V
WHLOHQ VLQG KRFKTXDOLA]
WQHU GLH QDFK ',1 (1

XQG ,62 76

3U-ISURWRNROO &1& %HDUEHLWXQJ :IO]JNROEHQ JHUWLAJLHUW VLQG
FRQWURO VKHHW &1& OREH PDFKLQLQJ

LH ODVFKLQHQ XQG $QODJHQNI
SRQHQWHQ ZHUGHQ LQ XQVHUHI
YRQ HUIDKUHQHQ OHFKDQLNHUQ
SOHWW PRQWLHUW 9RU GHU (Q
HUIROJW HLQH ZHLWHUH 4XDOL\
SU-1XQJ

IDVHUEHDUEHLWXQJ YRQ 6FKDOOKDXEHQ
ODVHU PDFKLQLQJ HQFORVXUH



&1& PDFKLQLQJ FHQWHUV Dt
DLGHG PHDVXULQJ PDFKLQH -
KLJK TXDOLW\ VWDQGDUG IF,
ORZ PDFKLQLQJ FRVW ;
7KH PDFKLQLQJ Rl DOO SDU!"
PHDQV RI'WKHVH PDFKLQLQ.;
WKH UHTXLUHG TXDOLW\ LV &
FRPSXWHU DLGHG PHDVXULC il
DQ LQGLYLGXDO FRQWURO ¢

$ ORZ QRLVH OHYHO LV JXDI
SUHFLVHO\ EDODQFHG OREH
$00 VXSOLHUV RI NH\ SDUW &
SDUWQHUV ZKLEK DUH FHU) =
w1 (1,62 DQG ,62 76

ORQWDJHDUEHL
ZRUNVKR

$00 FRPSRQHQWV RI WKH PDF
V\VWHPV DUH DVVHPEOHG LQ

E\ HITSHULHQFHG HQJLQHHUYV

3ULRU DQG DIWHU WKH DVVHP
IXUWKHU TXDOLW\ FKHENV SU
WHVW EHIRUH VKLSPHQW

ORQWDJH *HEOIVH
DVVHPEOLQJ EORZ

T

). L (A



AXDOLWIW

AXDOLWN\

'LH (UIDKUXQJ GHV 7HDPV XQG GLH $Q\
DQ GDV (QGSURGXNW GHU %DUDWWL (C
*PE+ AQGHQ LQ GHU 4XDOLWIWVVLFKHL
$XVGUXFN =XU (UUHLFKXQJ GHU 4XDOL
ZXUGH HLQ 4XDOLWIWVPDQDJHPHQW 6\
HLQJHULFKWHW 6R ZLUG VLFKHU JHVW
$QIRUGHUXQJHQ GHU ',1 (1 ,62

YHUZLUNOLFKW DXIUHFKW HUKDOWHQ
EHDFKWHW XQG ZHLWHUHQWZLFNHOW ;

9RU 9HUODVVHQ GHV :HUNHV ZLUG MHG
LP 3U«IIHOG HLQHP /HLVWXQJVWHVW X
(UJHEQLVVH XQG 3U*ISOIQH ZHUGHQ YR
40 LO HLQHP OHVVSURWRNROO IHVWJHI
ZHOEFKHV DXI| :XQVFK GHP .XQGHQ DXVJ
GLJW ZLUG (LQH )UHLJDEH GHU 6WXIH
QHUHOO HUVW QDFK HUIROJUHLFKHP 3

3U¢IIHOG OHVVZHUWDXIQDKPH /HLVWXQJV
WHVW DUHD ZLWK 3& FRQWURO

7KH H[SHULHQFH RI RXU WHDP DV ZHOC
TXDOLW\ VWDQGDUG RI WKH SURGXFW
HQJLQHHULQJ JPEK DUH H[SUHVVHG LQ
TXDOLW\ DVVXUDQFH 7R DFKLHYH WKR
ZH DUH ZRUNLQJ DFFRUGLQJ RXU TXDO
PDQDJHPHQW V\VWHP 6R ZH FDQ DVVX
WR IXOAOO WKH UHTXLUHPHQWV RI ',1
DQG ZH HYHQ LPSURYH WKRVH
FRQWLQXRXVO\

SULRU WR VKLSPHQW HYHU\ VLQJOH EO
WHVWHG XQGHU RSHUDWLQJ FRQGLWLF
DQG WHVW FRQGLWLRQV DUH UHSRUWF
FHUWLAFDWHY ZKLFK FDQ EH KDQGHG
FXVWRPHU LI UHTXLUHG $IWHU D VXFI
WKH PDFKLQH ZLOO EH UHOHDVHG IRU
WKH TF PDQDJHU

B3U¢IIHOG PLW )UHTXHQ]XPIRUPHU
9DNXXPGXUFKAXVVPHVVXQJ ELV B
WHVW DUHD ZLWK IUHTXHQF\LQYHUWH
FRQWURO XS WKR P



'DV .RQ]JHSW GHV A$IWHU 6DO
IDVVW GLH ,QEHWULHEQDKPH
,QVSHNWLRQVDUEHLWHQ 5HSI
VFKQHOOH XQG |XYHUOIVVLJH
YRQ (UVDW]WHLOHQ XQG LVW
*OLHG LQ GHU .HWWH GHU 4XD
JLUPD %DUDWWL (QJLQHHULQJ

2XU DIWHUVDOHV VHUYLFH FR(
FRPPLVVLRQLQJ RI WKH V\VWH
FXVWRPHU PDLQWHQDQFH DQC
DW WKH FXVWRPHU TXLFN DQC
VSDUHSDUWV 7KLV LV WKH OD
FKDLQH RI EDUDWWL JPEK

6HUYLFH

6HUYLF]
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IDNXXPWURFNHQOXIWI|[UGHUXQJ |+UHZL QD

=XYHUOIVVLI NRPPHQ %DUDWWL "UHKN
JHEOIVH XQG 9DNXXPVFKUDXEHQ LQ ]
UHLFKHQ %HUHLFKHQ GHU ,QGXVWULH

*HWUIQNHLQGXVWULH
OHGLJLQWHFKQLN
XQVWVWRIAQGXVWULH 9DNXXPHQV
9DNXXPYHUSDFNXQJ
IDNXXPWURFNQXQJ

‘DVVHU XQG $EZDVVHUWHFKQLN
(OHNWURWHFKQLN XQG (OHNWURQL
3QHXPDWLVFKH )JUGHUXQJ
8PZHOWWHFKQLN
'UXFNHUHLWHFKQLN
%LRIJDVYHUGLFKWHU
QIMIDVYHUGLFKWHU

XQG LQ YLHOHQ ZHLWHUHQ %HUHLFKH

,Q D ORW LQGXVWULDO DSSGLFDWLRQ
VFUHZVY DUH ZRUNLQJ UHOLDEOH IRU V
FXVWRPHU DV IROORZV

EHYHUDJH LQGXVWULH

PHGLFDO

SODVWLF FRQYH\LQJ GU\LQJ
GHJDVVLQJ RI HIWUXGHU

YDFXXP GU\LQJ

YDFXXP SDFNDJLQJ
DHUDWLRQ RI VHZDJH WUHDWPHQWYV
VOXGJH LQMHFWLRQ

ELRJDV WUDQVIHU FRPSUHVVLRQ
ZDWHU WUHDWPHQW

SUHVVXUH YDFXXP FRQYH\LQJ
SIULQWLOQJ PQG HQYHORSH PDQXIDFW

YDFXXP FRQYH\LQJ E\ PHDQV RI GU\ HDARRY RQGDOYR CQ D/ ORW RI RWKHU LQGXV!

PLG FRQYH\LQJ ZLWK KHDW UHFRYHU\

Fh



)5.6(717 $XV]XJI DXV GHU 5HIH
*$5'(1$ SDUWOQHUYV ZRUN
$/6720 3R ZLWK EDUDWWL VRO

%DGLVFKH ) XHUHL 5RWKDXV $*
.DUOVEHUJ ¢

$*58 . XQVWVW

JLN *PE+

3RO\ 3LSH .XQ *PE+ &R .*

OHW]J]OHU 30DVW E +
:$%$* .:DVVHUWHF
&+ :LQWHUWKXU

0$11 +800(/ 3URT7H

&RSHULRQ :DHVFKO
5HJHQHUDW

(€]
6HHWDO 6FKDOOHU $* NRORQQH

6WDKOKHU

UHJHQHU
+ *2(66/(5 $* Rl DGVR
FROXPQV D

PHLOOHU GLUHFW *PE+ SURGXF

IJE )UHLEXUJHU *UDSKLVF
*PE+ &R .*

+RIVWHWWHU 8PZHOWWHF

9DNXXPHQWJIDVXQJ 3(7 ([WUXVLRQ
YDFXXPGHJDVVLQJ VIVWHP IRU 3(7



UHWXQJHQ

NHOOHU#RUDQJH IU
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$7026

IOJNROEHQ 9DNXXPSXPSRWMPDUN OREH YDFXXP ¢
%DXUHLKH $7026 $7026 WZLQ OREH W\SI
GLVFKDUJH V\VWHP

'LHVH .RPSDNW :IO]JNROEHQJHNEHQV®DXH K QKHY HXFER QDWWRFRRW YV E O R ZHUWXBHQA RC
GHQ 9HUGUIQJHUPDVFKLQHQG HWHM K A G/HHIORARWY LG BIVF LIV QINFHPHQW IS RRV Q HKIIGY
NHLQH 6FKPLHUXQJ HUIRUBH XQIGF KDUWW | BHLEGRUO IRAK FBHMOMH L Q WK H HRWP ERH \DOQLG
YRP )JUGHUUDXP DEJHWUHQ@PW3XPQBQ V LBRHD | ALJHWFWKIDMU WUH VHSDUDWUHIB RUBP
JHKIXVH GUHKHQ VLFK ]JZHL ZHULARPIBHOQLOKXKEUHRDNWEEHQ@ZR QRQ FR QW DURMLOIW HNV[Z
XQG EHU*KUXQJVORYV JHIJHQHLUQPNRIHAHOQHEB FIK RIWBHIIHOQIWRH FRPSUMFKDR QHUR\K
LQ 9HUELQGXQJ PLW GHP SDWHOWILHUWY RDEG PIX OX IDWLREHSIUREOH PIVEDGS® MLR Z
WHP EHZLUNHQ HLQHQ SXOVDWGRRFWOUPHIRP|BENMBKWWRP GHV

XQG ZHQLJHU 5*FNVWU|PXQUYV IEHZGHN VH XWKQBL WAWMXHOWNH LQ IDOHVYV SRZHWVURDXWD V
(LQVSDUXQJ YRQ $QWULHEV HBQHYIMNHKR @QBHDLGHW MWXBQ KRR UDQJH RI WKH EOR
KIOWQLVVH EHL HLQHU EUKWXMWHR B § U UHKGRKERIWH IO XFLI WX UHYV DUH WQ\N QR SR K RV
*DVIJHPLVFKH ZHUGHQ GXUFKQGDR BHRWDDXMNRRVRGHM U I QARIKNROWRHWKH KREVHYY XOULHG\
VWU|PHQ LQ GDV *HKIXVH XQ G ZlHU CH.MH YRROVEHQE 08 PNHRIO ZHKHUH WKHH B R  (FHRAP\E k
'"UXFNVHLWH JHI|[UGHUW XQ GGCHRIUWNQJIHJIHKL SH R UL B\WWWHAPD Q G

VFKORVVHQHQ /HLWXQJ E]Z $QODJH YHUGLFKWHW

'"LH :IOJNROEHQJHEOIVH ZHU ®XQ GHQ NWVHZKWHL E QRGHY Y @OXHD D FWR U\ MXUMWRP GJH G
OLJHQ $QZHQGXQJVIDOO DX\ M®\IW UsURYQBHNERI (R KRIOBXQWRPHUVY BB S LFD WL
9DULDQWHQ OLHIHUEDU DYDLODEOH LQ WKH IROORZLQJ YHUVLR:

O9DULDQWH %ORZHU VWDJH YDULDWLRQ

"LH 9HUGLFKWHUVWXIH EHVWHRKMNDIXW H 7@ H UE D 8 LFROEHQ FREWDLQVIEBH YRR WW
HP :HOOHQ (QGH ]XU ,QWHJUB\W WRHP H Q NW B G WIQR/GW JIRIUVKKWMH JUDW L QI @ R IV B LAXH
JJUGHUULFKWXQJ LVW Y H USH.N®LCF K2MSHU\ROVBHQ MEWVE DHY G L H V H

02'8/$ DXFK PLW KRUL]JRQWDOHU )JUGHUULFKWXQJ

O9DULDQWH O9DULDWLRQ

‘LH .RPSDNWHLQKHLWHQ EH VMWUHKIHRK W ¥ VUNKWRFRP SDFMRREHW YFRQWDLWK R WIRFR
IH PLW YHUWLNDOHU )|JUGHUMEF KOD@VF HBR/R UP BWR PH @ DEHOW G UWLY HV X6 B/Q RV R
JLOWHUQ 6FKDOOGIPSIHUQ WX VREBUUGUKEQYHEWLRIDY $SUHVV XU B RY YBWXX
"UXFN 9DNXXPEHJUHQ]XQJVYHRQWEEBL XQ0BW FWNNWVKOWDH NEWMIRZH UV

"UXFNEHWULHE

%DUDWWL (QJLQHHULQJ *PE+ *BHKHDEMWWIZ ZZ EDUDWWWU J
7HO )D[ LO LQIR#EDUDWWL JPEK GH




$7026

O9DULDQWH O9DULDWLRQ

'LH .RPSDNWHLQKHLWHQ EH VMWUHKIHK WKW AR N bl F e PNSFOFEM QQ LWV FRQ WD WEKVYRQ K
IH PLW YHUWLNDOHU )|UGHUME F KODX@VF KIR® R U O RIZH FPHRA\DROUV Y  E H O WQG HIIUWH  VIXOFDVQL.
JLOWHUQ 6FKDOOGIPSIHUQQWIXQkVRERU '6¥KNNXHIHWERBQ FWLRQV YSH HVOY G LR R L
9DNXXPEHJUHQ]XQJVYHQWLO 'MRBNEHW VEKHEWDI N QDWSHBOY HEBIW SUHVVXOHQED RERB X
PLW 6XSHU 6LOHQW 6FKDOO @ IP FKRQGEHDK GITHNHR&/KKIHORWD KBVLGH RU RXWVLGH LG
VH HUKIOWOLFK I+U GHQ %HWQHLE IOV WLHLBIDWRARIQU U GL

O9DULDQWH 9DULDWER®SUHVVRU IRU VOXC

OIUJDVYHUGLFKWHU PLW $A[L HG P MGLILNDKHVEHERRODFMMH X QLWYV ZL\RR 1 75R EWYV W
ITOJNROEHQYHUGLFKWHUVWXXIQPLOWRWRUFNQRDOW V \WDEHZUWKRKY HUW LF EG QW VGIDLF
H[ JHVFK*W]W 5LHPHQDQWULHE (GHOVWWDQRDQ@WYXJOWHWNRQXFWLRGFISDEBHH SLS
PLW %\SDVV ]XU 'UXFENVH L VO VMIXIQP WKHIEL QRUHY H DHVQHIBK XA QRD GLQJ YBORMNHG SUF
hEHUGUXFNVLFKHUKHLWYVYHMQWLGQHEKUBEWE N V IY DIOHUHK HZIDMWMHYLH @R R 1B HD® G DMKAHKDE
ODVWXQJ H[ JHVFK+sW]W $E JD \BIQ\ B bl G UDZWIG IHDWVHWD/K OW H H O WOZEW ER QG LOARW
hEHUGUXFNVFKDOWHU $EOXINDEKBXPR VIIKDMU A R YADWL IF KWV WOIHQ V LEQ WL R/@ IER [F
H[ JHVFK*W]WHQ .OHPPHQNDWWDX 05« 6 X SHRKO D BINXIES ¥ DG VW D LQE BW DFW R K
6LOHQW 6FKDOOKDXEH HQFORVXUH IRU LQVLGH RU RXWVLGH LC

O9DULDQWH O9DULDWLRQ

%LRIJDVYHUGLFKWHU PLW $TF(HEORWMLLILNDKHVEHERRBSDMWH @ MRUDVFRP SWHHFR @ WD L2t
ITOJNROEHQYHUGLFKWHUYVWXX P LOR WRWRKYN CEQRRW Y| E®RZBIUFKWDJH ZH{WSU RR U WL
JHVFKsW]W S5LHPHQDQWULHE (FELM\O %WIDGWRL @ WD X WOCHLQMOXHQYN VW H HIDV V XW R/ IGRLQY FSK.
]XU "UXFNVHLWH IU LQWHJUL B BWHQY PKEBEGBHIQ RUXEFNWHJIJOBWHG GLDEKDDJR SUB!
GIPSIHU LQ (GHOVWDKO V F KSMOWHHIEG USERX LMEHNGW X BN H O GG V¥ RBDU B HWK
WKHUPRVWDW HLJHQVLFKHUWEB U OBPRERYD WX HIWHVEKEWD O O\ \QDER [ CDE® DR Q
NDVWHQ 5+<FNVFKODJNODSBB QG HP\KWD B EEH VB X 8 B UY B IO HQWWWIFIKQ O AV \D F/RARKKIV OV LIEQH

IRU LQVLGH RU RXWVLGH LQVWDOODWLF

:IOJNROEHQ 9DNXXPSXPSHQ $76RANDU\ OREH YDFXXP ERRVWH
9DULDQWH ]ZHLIO«JHOLJ O9DULDWLRQ WZLQ OREH

:IOJNROEHQ 9DNXXPSXPSHQ VLQWGRIQ $Q FHRQDNQ JVEEK FIDFKGX® ERRVWWIHQH Y DDRMX
*URE XQG )JHLQYDNXXP ZHLWVYHHEU BHQHDW J, K LK $RBEEGDWLRQ ZLWKGAOLRNLQY
$UEHLWVEHUHLFK YRQ JHHLJRXHWHBU R UBQESHRWD WA YDBKVWDFXXP SERBYV 1LKHW
)OeVVLINHLWVULQJ RGHU 6RXIHKEHG @DRRKNPASXPSWRH EFOLWLPDWH Y DBXGX B WR MK
'"UsFNHQ PLW JOHLFK]JHLWLJ KJ|HKIHWHP Q6 D X DYPHU W|URK WR HHQ ODUJH D O ¥R XPKWDRD §i
:IOJNROEHQSXPSHQ VLQG ]ZHLZHLO GHQ HEKWHR Q/ZH Q SKIPSIMQ URRW YV SXRIS Y LIQD YL
VLFK ]ZHL VIPPHWULVFK JHVOQHLQW B® H U MEHHHEXRWR GHQYHQ HE\ D J HD/UDLUH VRK B IX
ZIOJHQ 'LH 5RWRUHQ ZHUGHNQFEXRBK HLFPUIAD ROIDRE SWWRDW W K H U H LLQV VQKRH QF-R-PGS U
'LH 3XPSHQ VLQG WURFNHQ FODXWH QUH LGYR@GHK D B FHAH 2QmX JHDU ER[DD@G/EEDUR
%HWULHEVPLWWHOQ *HW U IWHEH6KB E HDWHIBHWE RBSLGUHNFKEPEHU D U HP LR MWOX DK E UDLLF
VLFK LQ ]ZHL 6HLWHQUIXPHQXBK \G BRPEHWUDKQIXYRVWEGHLR E\ WKH P RWRH W G VK R X
YRUUDW HQWKDOWHQ 'LHVHAKEHRGHROHDWE QUKNPARPYBGHGXWR WKH BKHYN XAKH?
'LFKWXQJHQ YRP )[UGHUUDXP JHWUHQQWUH FRPSUHVVHG DJDLQVW SXKH DDKZIDAK
$7026 9DNXXPERRVWHU HLJQ HQ6WDXZKH GWHRAPKS U KV M LN\QRIPIBDINVQ VW DWPRVSKHUH
]XP SUREOHPORVHQ $XVWDXVEKHY RUKBIGHQHU $JJUHJDWH VR

(LQVDW] LQ 6WDQGDUG 3XPSHNBNRPEURMMNRQHQ XQG LQGLYLG

WLHUWHQ 3XPSVWIQGHQ

9RUWHLOH DXI HLQHQ %OLFN $GYDQWDJHV DW D JODQFH

UREXVW XQG ZLUWVFKDIWOLFK UREXVW DQG HFRQRPLFDO
WURFNHQ ODXIHQG GU\ UXQQLQJ

PRGXODUH %DXZHLVH PRGXODU GHVLJQ

EHWULHEVVLFKHU XQG EHODVWEDU SURFHVV VDIH DQG UHOLDEOH

DOV (LQ]JHO $JJUHJDWH HUKIOWOLFK DYDLODEOH DV VLQJOH DJJUHJIJDWHV
LQGLYLGXHOOH 3XPSVWDQG .RPELQDWLR®@EQOMEKI® WY LLFKGLYLGXDOO\ HQJLQF
XPIDVVHQGH =XEHK|USDOHWWH PDQ\ DFFHVVRULHV

ZHOWZHLWHU 6HUYLFH ZRUOGZLGH VHUYLFH
JUHTXHQJUHJHOXQJ P|JOLFK IUHTXHQF\ FRQWURO DYDLODEOH

%DUDWWL (QJLQHHULQJ *PE+ *BHKHDEMWWIZ ZZ EDUDWWWU J
7HO )D[ LO LQIR#EDUDWWL JPEK GH




$7026

$QZHQGXQJVEHLVSLHOH

,QGXVWULH DOOJ
$EVDXJDQODJHQ
7URFNQXQJ
%BHOIWXQJ

$SSOLFDWLRQ H[DPSOHYV

*HQHUDO DSSOLFDWLRQV
'XVW H[WUDFWLRQ
"U\LQJ
$HUDWLRQ

9HUVFKLHGHQH YHUIDKUHQVWHFKQLVFKH 8BZHQWXRURPHVYV DSSOLFDWLRQV
9DNXXPHQWJIDVXQJ LQ ([WUXVLRQVSUR]JHMNYDN\Q/LQJ GU\LQJ SODVWLF SHOOHYV

8PZHOWWHFKQLN
$EVDXJDQODJHQ
%HO+IWXQJVDQODJHQ
7URFNQXQJVDQODJHQ
$EZDVVHUEHKDQGOXQJ
.OIUEHFNHQ %HO-IWXQJ
JLOWHUU<FNVS+.0XQJ
$EZDVVHUUHLQLJXQJ
$XVUsVWXQJ YRQ 6LORIDKU]JHXJHQ
*DVXPZIO]XQJ
+DXVNOIUDQODJHQ

+ROJLQGXVWULH
$EVDXJDQODJHQ

3QHXPDWLVFKH )JUGHUDQODJHQ
9DNXXPI|[UGHUXQJ
'"UXFNIJUGHUXQJ

OHWDOOXUJLH

&KHPLVFKH ,QGXVWULH
3KDUPDLQGXVWULH
%HVFKLFKWXQJVWHFKQLN
YRUVFKXQJ /DERU
(OHNWURQLN
,QGXVWULH|IHQ
JHEHQVPLWWHOLQGXVWULH
=HQWUDOHYV 9DNXXP

9DFXXP GLVWLOODWLRQ GU\LQJ SUR

(QYLURQPHQWDO WHFKQRORJ\
'XVW H[WUDFWLRQ
$HUDWLRQ
‘:DVWH ZDWHU WUHDWPHQW
7DQN DHUDWLRQ
JLOWHU ULQVLQJ
6HZDJH ZDWHU FOHDQLQJ
(TXLSPHQW RI VXFWLRQ YHKLFOHYV
*DV VWLUULQJ
'RPHVWLF ZDVWH ZDWHU V\VWHP

'RRG LQGXVWU\
'XVW H[WUDFWLRQ

3QHXPDWLF FRQYH\LQJ SODQWYV
9DFXXP FRQYH\LQJ
BUHVVXUH FRQYH\LQJ

&KHPLFDO LQGXVWU\

&RDWLQJ WHFKQRORJ\
,QGXVWULDO IXUQDFHYV

YRRG LQGXVWU\

&HQWUDOLFHG YDFXXP V\VWHPYV

%DUDWWL (QJLQHHULQJ *PE+ *BHKHDEMWWIZ ZZ EDUDWWWU J
7HO )D[ LO LQIR#EDUDWWL JPEK GH




' %B.5 9DU

.HLOULHPHQ 9BE®%BGW GDUYH

.HLOULHPHQ ¢

'"LH $EELOGXQJHQ VLQG XQYGHEXQ GHQ FEH KB QWW Q XAN.W LR@W NRU O0D%DQJDEHQ Lt

3RV %HJHLFKQXQJ LWHP GHVFULSWLRQ 3RVG HVFUHIWK R
$ /IXIW  (LQWULWW DLU LQ = 6FKAHWIRHWDIDOO 3XII|
% IXITW  $XVWULWW DLU RXW "UXRKNEHHUM @ QH X Q D\OYY

& XHKOOXIW (LQWULWW
$XVWULWW

( $QVDXIJVFKDOOGDHPSIHU

' XHKOOXIW

) $EOXIWVFKDOOGDHPSIHU

FRROLQJ DLU LQH
FRROLQJ DLU RXW
VXFWLRQ VLOHMFRIW
GLVFKDUJH VW CBHF®PKW K D X E H

QR Q U HBAXIF @ WFDKGDYD
OVHODQRPHWHU
FRROLQHKR®Q 9H G

6 VEEBHWED

* 2HOHLQIXHOOXQJ RLO ILOOHU SRUW 8 RIMRWULHEVPRWEF
+ 2HONRQWUROOH RLO VLJKW JODVV 9 *HEODVH
, 2HODEODVYV RLO GUDLQDJH 'UXFXU B8 BFORQ VHFQWLRKG

' %B.5 9DU

$UW 1XP

~
—
n

' %B.5 ' %B.5 ' %B.5

Zzzr XS —-IOTMMmMO

=XEHK|U 2SWLRQ

' %B.5 9DU

$UW 1XP
7\S
D

' %B.5 ' %B.5 ' %B.5

E
E
G
H
|
J

O0D% PLW =REWKROQPHDVXUHPHQW ZLWK

%DUDWWL (QJLQHHULQJ *PE+
7HO )D[ LO

*HKHWPDEQMWWIZ ZZ EDUDWWW J
LQIRAEMDUDWWL JPEK GH




' %

9D U GLUHNW

GLUHFW GA I9DH)

GLUHNW GLUHF

'"LH $EELOGXQJHQ VLQG XQYGHEXQ GHQ FEH KB QWW Q XAN.W LR@W NRU O0D%DQJDEHQ Lt

3RV %HJHLFKQXQJ LWHP GHVFULSWLRQ 3RVG HVFUHIWK R
$ /IXIW  (LQWULWW DLU LQ "U X F NUEERH UHHOQL]EXKIQ 'Y I © Y ¢
% IXITW  $XVWULWW DLU RXW / 5XHFNWHEK@OYLHINODS S

& XHKOOXIW (LQWULWW

' XHKOOXIW $XVWULWW

( $QVDXIJVFKDOOGDHPSIHU

FRROLQJ DLU RRW
VXFWLRQ VLOHMGKBOOKDXEH

FRROLQJ DLU LQ OHUODQRPHWHU
FRROLQXHIR® 9HQYV

6 VX¥ZBHWbBOAG

) S$EOXIWVFKDOOGDHPSIHU GLVFKDUJH V IDGHOQ@GAHLP S1H U 7VLOKRKE O XA
*  2HOHLQIXHOOXQJ RLO ILOOHU SRUW 8 RMORMULHEVPRWHF
+ 2HONRQWUROOH RLO VLJKW JODVYV 9 *HEODVH

, 2HODEODVV RLO GUDLQDJH "UXFXU B EFORQ QY HFQWLRKG

- 6FKZLQJPHWDOO 3XIIHU 0

' % 9DU

$UW 1XP
7\S " % "% " %

z-r X~ —-—TIT@TmTmO

=XEHK|U 2SWLRQ

UXEEHU

IHHW 0

' % 9DU

$UW 1XP
7\S " % " % " %
D

<« — T O mm

O0D% PLW =REWKROQPHDVXUHPHQW ZLWK

%DUDWWL (QJLQHHULQJ *PE+
7HO )D[ LO

*HKHWPDEQMWWIZ ZZ EDUDWWW J
LQIRAEMDUDWWL JPEK GH




9 %B.5 9DU .HLOU

$7026 9

%

LHPHQ 9BE#%BW GDUYH

.HLOULHPHQ

'"LH $EELOGXQJHQ VLQG XQYGHEXQ GHQ FEH KB QWW Q XAN.W LR@W NRU O0D%DQJDEHQ Lt

3RV %HJHLFKQXQJ

$ /IXIW (LQWULWW

% IXITW  $XVWULWW

& XHKOOXIW (LQWULWW
! XHKOOXIW $XVWULWW

) S$EOXIWVFKDOOGDHPSIHU
2HOHLQIXHOOXQJ
2HONRQWUROOH
, 2HODEODVYV

= 6FKZLQJPHWDOO 3XIIHU 0

9 %B.5 9DU

RLO GUDLQDJH

LWHP GHVFULSWLRQ 3RVG HVFUHIWK R

DLU LQ 1
DLU RXW 2
FRROLQJ DLU LQ
FRROLQJ DLU RXW

GLVFKDUJH VODWRBHU
RLO ILOOHU SRUW DXEH

RLO VLJKW JODVV 8 SFROUWULHEVP

© *HEODHVH

9 %B.5 9DU

suw AP | suw AP |
7\S 9 %B.5 9 %B.5 9 %B.5 7\S 9 %B.5 9 %B.5 9
D D
D E
E F
F G
G H
H [
[ J
J K
K L
L M
M

=XEHK|U 2SWLRQ

O0D% PLW =REWKROQPHDVXUHPHQW ZLWK

9D N RGP B H OU H Q WIDJ VN
9 D NRX PR FOLRI U RIGIH W I |
DFX3P FOPQXKPWQR €
AWHWODQRPHWHU
FRROLQEORQHQ

6 V X 6 X SHWL 6 HMHGIW

RWR

UXEEHU IHHWXOW $QVFKOXVV'UXFBUS$SIV® XUH

% B .5

%DUDWWL (QJLQHHULQJ *PE+
7HO )D[ LO

*HKHWPDEQMWWIZ ZZ EDUDWWW J
LQIRAEMDUDWWL JPEK GH




9 % 9DU GLUHNW

$7026 9

%

GLUHFWY GA I9DH) GLUHNW GLUHF

'"LH $EELOGXQJHQ VLQG XQYGHEXQGHQ FEH K RQWW Q XALW LR@W NRU O0D%DQJDEHQ L

3RV  %H]JHLFKQXQJ

$  /XIW (LQWULWW

% IXIW $XVWULWW

& .XHKOOXIW (LQWULWW

. XHKOOXIW $XVWULWW
$EOXIWVFKDOOGDHPSIHU
2HOHLQIXHOOXQJ
2HONRQWUROOH

, 2HODEODVYV R

6FKZLQJPHWDOO 3XIIHU 0
O9DNXXPEHJUHQ]XQJVYHQWLO

LWHP GHVFULSWLRQ
DLU LQ
DLU RXW

3RVG HWFHHS WK R
2 9DNXXP LOALNRJ R QHO KWL C
3 9DNXXPPBWVURKOXVV
FRROLQJ DLU LQ AHUODQRPHWHU
FRROLQJ DLU RXW FRROLQJIKAQIHQWL

GLVFKDUJH VWGOGH&PWWKDXEH 6 VEXBHWED

RLO ILOOHU SRUW HU N L O.K@ KIDW X RAROAIQ
RLO VLIJKW JODVV 8 SFROUWULHEVPRWR
LO GUDLQDJH 9 *HEODHVH

UXEEHU IHHWXO0OW $QVFKOXVV'UXFBUS$SIV@ XUH
VXFWLRQ UHOLHI YDOYH

9 % 9DU 9 % 9DU
Csow e[ 7 N sow e [ [ |

7\'S 9 % 9 % 9 % 7\S 9 % 9 % 9 %
D D

E E

F F

F G

G H

H |

| J)

J K

K L

L M

M

N

(@]

=XEHK|U 2SWLRQ

O0D% PLW =REWKROQPHDVXUHPHQW ZLWK

%DUDWWL (QJLQHHULQJ *PE+
7HO )D[ LO

*HKHWPDEQMWWIZ ZZ EDUDWWW J
LQIRAEMDUDWWL JPEK GH




'‘DWHQEODWW $7026 %

%

9 %HWULH?PPLQ@

g%HWULH?PK@
> PLQ@
W >f&@
3, >NZ@
S rw >NZ@
ORWRU *U|% H 6 6 6 6 6 6 6 6 6 656; 6; 0

9 wuwune PPLQ @
9 wuwurne PK@

Q > PLQG@

W >f&@

3, >NZ@

SPRW >NZ@

ORWRU *U|% H 6 6 6 6 6 6 6 6; 6; 6;0 0 0
9%HWULHE>PPLQG@

g%kuLH?PK@

Q > PLQG@

W >f&@

3, >NZ@

Sew  >NZO

ORWRU *U|% H 6 6 6 6 6 6 6; 6; 6; 00 0 0;

9 wuwune PPLQ @
9 wuwurne PK@

Q > PLQG

W >f&@

3, >NZ@

Sew  >NZ@

ORWRU *U|% H 6 6 6 6 6 6; 6; 6; 0 00 0; 0;
9%HWULHE>pPLQG®

g%HWULH?PK@

Q > PLQG@

W >f&@

3, >NZ@

S rw >NZ@

ORWRU *U|% H 6 6 6 6 6; 6; 6; 0 0 00; 0; 0;

9 wuwune PPLQ @
9 wuwurne PK@

Q > PLQG

W >f&@

3, >NZ@

S >NZ@

ORWRU *U|% H 6; 6; 6; 6; 6; 0 0 0 0; ;10 0; / /
g%kuLngpLQ@

g%HWULH?PK@

Q > PLQQ@

"W >f&@

3, >NZ@

S >NZ@

ORWRU *U|% H 6; 6; 6; 6; 0 0 0 0 0; ;|0 / / 0

9 wuwune PPLQ @
9 wuwurne PK@

Q > PLQGE

"W >fa@

3, >NZ@

S >NZ@

ORWRU *U|%H 0 0 0 0 0; 0; 0; / /I 0 0 / /
9 %HWULHE>pPLQ@

g%kuLH?PK@

Q > PLQG@

"W >fa@

3, >NZ@

S >NZ@

ORWRU *U|%H 0 0 0 0; 0; 0; / / 0 0 / / /
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JHQ EHU*KUXQJVORV 9DNXXP RS XQJWXFINGFHWVY R FRXYVPVRIP EFRPSUHVVRGFDIOW H | TIKA
XQG JU|%WHU :LUWVFKD | WWDAK IGNDH/L W L0Q I8 RBHHALY WV ESHAHDVX @B R W KDHF IS P H Q L STOKHH
LQQHUHQ 9HUGLFKWXQJ 'D EHNLIHUKGAL GCHVEHUBR PLHYQSIWHMDROESGHVVHG Z L W KL@GW.K/H
UDXPHV YRUYHUGLFKWHW XQH3 @KV JGHNXWR %HQ@ GLWVKDKUMG]X7 KLV OHD®\ RVRRP X
OLFKHQ (QHUJLHHLQVSDUXQJXHNMWIQREHWRORROBPN @QREGVEORZHU GHVYIRYQ DMV
RKQH LQQHUH 9HUGLFKWXQJ EHLUKRMN UHM BRXNR XPQRBGKHU KR HUSUHVVXUH

/IHLVWXQJVVSHNWUXP :LGH VSHFWUXP RI SHUIRUPDQ

(V NJQQHQ HLQ EUHLWHUHYV HH UMWYV $SHNB H X PV SBWK|XM B SHUIRUPDQFH DQG
GU*FNH HUUHLFKW ZHUGHQ GH (QBBUEFNMBHLBEKLHYEBGROKHQROORZLQJ XOWLPDWH
UHDOLVLHUEDU 9DNXXP ELMWURHBE W OE WILQRRXWRBHWEWLRQ 9DFXXP XS WR P
PEDU DEV LP 'DXHUEHWUEBHLFKXHNWALWAIRQEDQG+XS WR PEDU DEV IRU SHUP]
*EHU HLQHQ ZHLWHQ 'UXFNEBGHHLEK HO® KREKMW IJLUSIXQIK HIILFLHQF\ LV REWDLQH

=XYHUOIVVLIJNHLW 5HOLDELOLW\

"LH ]ZHLIO*JHOLJHQ 5RWR U Y ZHW GIHE HEFWH WZ® FOIDIZVURWRUYV D U HJ M DQF KSBRIG L ]
FKURQLVLHUW 9HUGLFKW H UASHMY PHOWDG *M WEQ WM BAHH § D Q B WK WRKH FR P S WHA\DVOLIRQY For
WXQJHQ YRQHLQDQGHU JHW DH@QN\X V I WJCHIDRK &K GIMBEHMXHLLAK Gl E\ DG GKWJ DUHNDG
PLW 6SHUUJDV EHDXIVFK O DU WF KN WRHQ HWKEHF N RAH/LLF/RVDH W6 Y H U V URIG IY\D QW B RHD
$XVIeKUXQJ LVW OLHIHUEDDX %.HUIG-HFGREWWHU WHSNVYRQWRW LV WKH RYHUKXQJ
$7(; =XODVVXQJ HUKIOWOLF& EHLVEHW KHUYR VHKRHEG @ KDLV WH % HQG
"/ ELV GLH 9RUWHLOHHWKWJIOLHIJHQGAR BRWRHODBIQJ RIR DWPRVSKHUH
NHLQH ]ZHLWH :HOOHQGXUFKI«KUXQJ QR VKDIW VHDO DW WK EHDULQJV

NHLQH $EGLFKWXQJ % VHLWLJ IHZHU LQGLYLGXDO SDUWV HDV\ WR D
NHLQ I1DFKVFKPLHUHQ YRQ /DJHUQ FRPSDFW GHVLJQ
NRPSDNWH .RQVWUXNWLRQ 7KH FODZV RI WKH 9./ "./ UD QXH SKILHYFL \DLC

ZHQLJHU %DXWHLOH HLQIDFKHUH ORQWWDSH DQG WXUQ WRJHWKH WG ZH\WKRK \WH
'"LH .ODXHQ EHVLW]HQ HLQHORSWLRQBUWHK HKWRFIRIMH [UNBQROXLG ZLWKVY @ RW HQ AR
ZIOJHQ V\QFKURQLVLHUW *FIOR\GDYHHMUQGHKH ERRSKHXYIRQ LV DAKLW YH® \GLUN
DE 'HVKDOE LVW LP 9HU G L RKRVMHAHDGIP] NELDAFHK B B KR LVHDUIOYGH)Y DV L QURWIRHN GRPIS
KHL%W GLH 9HUGLFKWXQJ %UUROJW W URERMSU K ¥ GLRIQUIVE KAOKHL P X O W DFOO PR PLERW
'"LH .ODXHQURWRUHQ VWHXHQD GHDEHL GEZHWKK VKQ BO$E F-XDZX URWRU GHVLJIQV
DQJHVDXJWHQ OHGLXPV GXUFKQYIDABQ XQG 6FKOLH%HQ GHV

EHJLHKXQJVZHLVH $XVODV\OMmMWLOWH FHWVFKOHL%DQIIOOLJIH

EHL DQGHUHQ 9HUGLFKWHUEDKDO UG VLQG QLFKW HUIRUGHU

GHU OHKUIO*JHO 5RWRUHQ HUURMHIWKELPH 9HUGLFKWXQJ LP 9

(LQIO*JHO 5RWRUHQ SXOVDWLRQVDUP

%DUDWWL (QJLQHHULQJ *PE+ *BHKHDEMWWIZ ZZ EDUDWWWU J
7HO )D[ LO LQIR#EDUDWWL JPEK GH




,ODXHQYDNXXP "UXEFNSXPS

'LHVH ODVFKLQHQ VLQG JHJIJHQ HEMIUODWWKHR O .G XURKD IR VWH SURWHFW B GH /) DL
JHSU«IWHV 6LFKHUKHLWVY H@QWXQJ K NH @RIUGKDH X B XIXKOIDWLQJ UHDVNKE SO DNE
5HIXOLHUYHQWLO DEJHVLFKWWPWW'BIV QHLD &MWXEACH JHKOXOV &8 HV L J Q HD3Q ¥ MAH MVAX HF AEYR
ELOHQ %OHFKYHUNOHLGXQLWW] UARH KHH\QW BDIAHWVAHMOBIW N B B IOGXQ B UR Y L GLLVPK WK & XLFHF
GDVV VLH QLFKW QXU I+U XIQ@WH DiE]XKOWHRLEKOQEG KUN]XIXKU

VRQGHUQ JHPHLQVDP PLW GHPHVHAWDWH@UHPI%HQ 6FKDOOGIPSI

EHLWVIHUIXVFK DXI HLQ DQIHRQREWHRQADYHDX UHGX]LHUW

JUHPGN*KOXQJ ZXUGH VSH]LHDUEHWUWHAHQGXQJIHQ LP 'DX

EHL KRKHP 9DNXXP ! PEDD\WDENPIIPG JHULQJIHU $EJ

UDWXU HQWZLFNHOW 'XUFKIBEXNWHRQGQN>KOXQJ ZLUG HLQH

/I DJHUWHPSHUDWXU $EJDVWHPKBGIWDWXU YRQ ELV ]X & HU]

9RUWHLOH DXI HLQHQ %OLFN $GYDQWDJHV DW D JODQFH
WURFNHQH EHU<KUXQJVORVH 9HUGLFKWXW®QJ FRQWDFW IUHH RSHUDWLRQ

ODQJH 6WDQG]JHLWHQ ORQJ XS WLPHV

VHKU JHULQJHU :DUWXQJVDXIZDQG FRQVLGHUDEO\ UHGXFHG FRVW RI RZQ
EHWULHEVVLFKHU XQG EHODVWEDU SURFHVY VDIH DQG UHOLDEOH
XPIDVVHQGH =XEHK|USDOHWWH PDQ\ DFFHVVRULHYV

ZHQLJ %DXWHLOH IHZHU LQGLYLGXDO SDUWYV
ZHOWZHLWHU 6HUYLFH ZRUOGZLGH VHUYLFH

NHLQ gO LP 9HUGLFKWHUUDXP QR RLO LQ WKH FRPSUHVVLRQ FKDPEH
NHLQ 6WDXE LQ GHU %ODVOXIW QR GXVW LQ WKH FRPSUHVVHG DLU
PLW LOQOWHIJULHUWHP )UHTXHQ]XPULFKWHUHIXHEPEPRQWURO DYDLODEOH
QLHGULJHV *HUIXVFKQLYHDX ORZ VRXQG OHYHO

NHLQH ]XVIW]JOLFKH /DJHUVFKPLHUXQJ QR JUHDVLQJ RI EHDULQJY QHFHVVDU\
JHULQJH $EJDV /DJHUWHPSHUDWXUHQ EHL )UHPGN+*KOXQJ

$QZHQGXQJVEHLVSLHOH %DXUHSRBRBQFDWLRQ H[DPSOHV 9./ '.,

,QGXVWULH DOOJ ,QGXVWULDO DSSOLFDWLRQV
$EVDXJDQODJHQ 'XVW H[WUDFWLRQ V\VWHPV
7URFNQXQJVDQODJHQ '"U\LQJ V\VWHPV
,QGXVWULH|IHQ ,QGXVWULDO IXUQDFHYV
9DNXXPHQWJIDVXQJVV\VWHPH I+U ([WUXVIREXNXPQGBJIBQYVLQJ VIVWHPV IRU H[V

+ROJLQGXVWULH 'RRG LQGXVWU\
$EVDXJDQODJHQ 'XVW H[WUDFWLRQ
+DOWHYRUULFKWXQJHQ $HUDWLRQ
6SDQQYRUULFKWXQJHQ "U\LQJ

*DV FRPSUHVVLRQ
8PZHOWWHFKQLN

$EVDXJDQODJHQ (QYLURQPHQWDO WHFKQRORJ\

%BHOIWXQJ '"U\LQJ V\VWHPV

7URFNQXQJ *DV FRPSUHVVLRQ

*DVYHUGLFKWXQJ 9HQWLQJ VI\VWHPV
&KHPLVFKH ,QGXVWULH &KHPLFDO LQGXVWU\

*DVYHUGLFKWXQJ *DV FRPSUHVVLRQ

%DUDWWL (QJLQHHULQJ *PE+ *BHKHDEMWWIZ ZZ EDUDWWWU J
7HO )D[ LO LQIR#EDUDWWL JPEK GH




.ODXHQSXPSHQ

.ODXHQSXPSH 9./ "./

‘LH $EELOGXQJHQ VLQG XQYGMEXQ GHQ FEKH K RQWW Q XAN.W LR@WNRU O0D%DQJDEHQ L

3RV %H]JHLFKQXQJ LWHP GHVFULSWLRQ SRVGHVWHUHIWKR

$ IDNXXPDQVFKOXVV YDFXXP FRQQHFWLRQ JKHRRONRQWUROO

% $EOXIW $XVWULWW H[KDXVW * RHODEODVV

& XHKOOXIW (LQWULWW FRROLQJ DL UDWMOROWH W FRROLQRHXI®D 9t
XHKOOXIW $XVWULWW FRROLQJ DLU RXI\MOWH W UXEEHU*MXPPW POH V

( 2HOHLQIXHOOVWHOOH RLO ILOOLQJ SRLQW DX[LOLDU=RKRD Q@ HFQ

.ODXHQSXPSH ' 9./

$UW [LXP $UW XP

7\S 9./ '9./ 9. VAR 19/ "19./ 9./
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=XEHK|U 2SWLRQ OD% PLW =REWKRWPHDVXUHPHQW ZLWK

%DUDWWL (QJLQHHULQJ *PE+ *BHKHDEMWWIZ ZZ EDUDWWWU J
7HO )D[ LO LQIR#EDUDWWL JPEK GH




'DWHQEODWW ./$8(13803(

+] $XVZDKOGLDJUDPP 6HOHFW

%DUDWWL (QJILQHHULQJ *PE+ *SHIKHPID@QYW W ZZ EDUDWWU J SR =5£7 = =
7HO )D[ LO LQIR#EDUDWWL JPEK GH e tm =%



‘DVVHUULQJSXPSHQ

:DVVHUULQJSXPSH

'"LH $EELOGXQJHQ VLQG XQYGHEXQ GHQ FEH KB QWW Q XAN.W LR@W NQRU 0D %DQJDEHQ Lt

3RV  %HJHLFKQXQJ LWHP GHVFULSWLRQ 3R VG HWFHHI WK R

$ ,QVSHFWLRQ gllQXQJ YDFFXP SRUWDBUFK@KIWFWLRQ S®XJ3NWDMR G
FRQQHFWLRQ

% $QVFKOXVV Il-U SOXUNBPG FRQQHFWLREQNRAKOXVYV 1+U 5LQJIOVVLINRHLW W

YLWDWLRQVYHQWL@WLFDYLWDWLRQ YDOYH OLTXLG VXSSO\
& *XPPLPHWDOOSXIIHU VKRFN LVRODWL QJUPRXQMNIROXY DAME FBQQY HR O X
RQVYHQWLO DQWLFDYLWDWLRQ )

! *HZLQGHERKUXQIJWKWHDGHG KROH LRU PERWRKWD XVV [+U )OOKIUHGHERYQHFWL
3UIXQJ 'UHKXQJ VRWIRAUYIROMDHVNLRQ FKBEDOQYYV SXPSH FDVLQJ GUDL

( $QVFKOXVVERKUSQXJIBW FRQQHFWLRQ IRU
IDNXXPPDQRPHWPDQRYDFXXP JDXJH

:DVVHULQJSXPSH 750%

$UW XP XP $UW | 1

7\S 7509 750% F50% 750% 750% r\s 75 0®% % 7569 7750%
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=XEHK|U 2SWLRQ OD% PLW =REWKRWPHDVXUHPHQW ZLWK

%DUDWWL (QJLQHHULQJ *PE+ *BHKHDEMWWIZ ZZ EDUDWWWU J
7HO )D[ LO LQIR#EDUDWWL JPEK GH




'‘DWHQEODWW :$66(55,1*380

$XVZDKOGLDJUDPP 6HOHFWLRQ GLDJUDP

%DUDWWL (QJLQHHULQJ *PE+ 5KHLQVWU JPEK GHHKU
7THO )D[ H POBLHKO LQIR#EDUD

i
]



ODNXXPHQWJDVXQJVV\VWHPH

%DUDWWL 9DNXXPHQWJIB D XOQIWWLNVGHHEIPDN VYLl J
(LQ RGHU OHKUVFKQHRWNHIJHI M/ UXGIHQY RIQ RSHXHWV
XQVWVWRIITLQGXVWULHSODVWLFV LQGXVWU\

,PPHU K|KHUH 4XDOLWIWVDQIRUGHUXQJERQDQL GR XV KGE SKRG XGHF B QSWLWR TXDO
XQG (QHUJLHHLQVSDUXQJ I+U GHQ +H U VS\OHIDVOK\D JV B Y RQH VR HROG!I YB O LIHAMG SRR G
UHQ 30DWWHQ XQG VRQVWLJHQOKMQVWWBWRGKFWURQLW® QRIS DRIGIX KRWHH V XVHHDW O
LPPHU K|KHUH XQG QHXH $QIRUGHUXQJH® @W GHR DOG X XWPR \WIMFXXH®P GIHIDVVLQJ
J)LUPD %DUDWWL (QJLQHHULQJ KDW VLFRKL® WDDS/0+BXYS\ROLHIAXP®\G HIDY VLQ.
9DNXXPHQWJIDVXQJVV\VWHPHQ I+U I+KUHQIGHBQEVHRHV\YRGI R WEKXYHRRSHG LW
DQODJHQ ]X HLQHP 7HFKQRORJLHIWK UH UWIXU Q/ NKI® V. QH & KHGWYL.D AXRPP ¥ OVHWH P V
O|VXQJHQ HQWZLFNHOW 'XUFK JHPHLQWDRP IR XM LEXKWHRPW DIVF NZHX Q B WH@/RGHG W F
H\ $FFRXQWV LVW GLHVHU 6SUXQJ LQQMURKD GFH GEHUORMWWMIFRQRE R B\ H QI R&KL V
UHLFK JHOXQJHQ 7KH WHFKQLFDO SURFHVV GHYHORSPHQ
'"HU :HJ YRQ GHQ LQ GHU 9HUJDQJHQKH LM\ VAW XG HVHWR WHQ QLR FPKX@OHWFINNOUHZ H
HIWUXGHUQ KLQ ]X GHQ =ZHL XQG OHKUWRRQGRE R Q\HWRUXIGEH W KWL FDOO VRO X'
GLH 9DNXXPWHFKQLN K|FKVWH +HUDXVIBHGHUXRDIQHLIQQWAKRY BIHRVSHBEW LR Q
VLFKHUKHLW 8PZHOWVFKRQXQJ XQG (QRQJWRHLQ@YISIDRIXRHQPL WD Y& AKOVR VDYLQ
JHEUDFKW SURGXFWYV
:DU HV EHL GHQ (LQVFKQHENHQH[WUXGHKG WHDFINI QL KD BX.XP$E HUDEH LRWWD W VL
HLQVFKO+*VVH E]Z ORQRPHUH XQG 10 «F KMLLL H XEHE\OM Y QLGOW\M K & H LRLDNO +3 R 16 X F W
YRQ 9DNXXP DXV GHU 6FKPHOJH ]X JLHKHQW VR GHWW GIKHI\Q KMHKKMUH XV IR OLFIK G U
DXFK GLH 7URFNQXQJ GHU 6FKPHO]H EHBLHHXXIQW Y ZRIW VUH B\HF\D HXGI HO CKNJHAVH QV K H Y |
*UDQXODWHY RGHU GHU )ODNHYV EXEEOHV PRQRPHUV DV ZHOO DV PRLVW
7KLV QHZ GHPDQG ZKHUH WKH GU\LQJ D
KDVW R EH GRQH VLPXOWDQHRXVO\ WR
(QJLQHHULQJ SXW KLV PDMRU YLHZSRL(
IROORZLQJ FRQVLGHUDWLRQYV

'LHVHU $XIJDEH GLH 6FKPHO]JH ]X (QWJDWHQL®Q . Q0 HIRFAX{ WILWR RJ LKV K DWWPLQ P
3UR]JHVVDEVFKQLWW ZIKUHQG GHU ([WUXSURGEHXWURFNQHQ KDW VLFK %DUDWYV
(QJLQHHULQJ XQWHU IROJHQGHQ +DXSWJR Y LEKMUBXIQNWHRY WYJHQRPPHQ

+|FKVWHU 8PZHOWVFKXW] +LJKHVW RSHUDWLRQ UHOLDELOLW\ Q

*HULQJVWH %HWULHEVNRVWHQ $YRLGLQJ FRQWDPLQDWLRQ RI RSHUD\
+RKH %HWULHEVVLFKHUKHLW VAVWHP

8VLQJ YDFXXP SXPSV ZLWK KLJK HIILF

'‘DV HUJLEW WHPSHUDWXUH WR DYRLG FUDFNLQJ S

OLQLPLHUXQJ GHV ]X HQWVRUJHQGHQ $EKDPEH U
$EVFKHLGXQJ

9HUPHLGXQJ YRQ YHUXQUHLQLIJWHQ %HWULHEVPLWWHOQ

LQ 9DNXXPSXPSHQ 9HUPHLGXQJ YRQ |]XVIW]JOLFKHP $EIDOO

OLQLPLHUHQ GHV /HLVWXQJVEHGDUIV
(LQVDW] YRQ 9DNXXPSXPSHQ PLW JHULQJVWHP (QHUJLHYHUEUDXFK
.HLQ 5LVLNR YRQ 9HUFUDFNXQJHQ LQ GHQ 3XPSHQ
9HUPHLGXQJ YRQ KRKHQ *DVWHPSHUDWXUHQ ZIKUHQG GHU
.RPSUHVVLRQ !l &

%DUDWWL (QJLQHHULQJ EHYRU]IXJW GHWKMHWVHIRHM e DYVDWWYRQIHEHMWHBUKRBRY UHF
PLWWHOIUHLHQ 9HUGLFKWXQJVVLVWWHPOMIV WH P \Z ZQ WKHRQX W HRLSH bBIWILR G EURLG V
PLW $EVDXJSURGXNWHQ NRQWDPLQLHUWURRHVXQOGVGROWKKRSIHWDWQQWIOXLG R
DXIEHUHLWHW RGHU HQWVRUJW ZHUGHXPXNWR *EHGEHFREQWRHALQRQYHGH) DQ I
ORQRPHUH VRZLH GHP .RQGHQVDW GHU EHMXGEKWIRYHGGVEISH SEWHIOHLGXQJ

UHLQ SK\WLNDOLVFK RKQH MHJOUMKHYV $ER/ FKX IMoH/PH BDXPM BVHZ IBUNM 8 R/\HHO W/IKH U K
'DGXUFK PXVV OHGLJOLFK GHU YRP 3UR]MMWWRHW KUYV BRKRFH \$\E NRXOHRKRHQDWH
MHIJOLFKHVY =XVDW]PLWWHO HQWVRUJW IODDINHVQSULRU WR WKH H[WUXVLRQ 7KL
'XUFK GLHVH 7THFKQRORJLH HQWIIOOW | MR GMHKH 3UHRGXKXHMQWKO Y H WHRY B AWKHH D R/l G
WURFNQXQJ YRU GHU ([WUXVLRQ GDV *UQOX®BM IZH U R XQKKDWH®E D& KX$ZWMIZRWH
ZDV HLQH KRKH (QHUJLHHLQVSDUXQJ JHIHJLEHO IGHULRLYKRIGX BMWQFKHDWJIHY DV
IDKUHQVPHWKRGH XQG HQRUPH )OH[LELDUMW WKHHALR@N B THXUHRGEHHNWIXY Z\M B 0 0 X@ W
HUUHLFKW XQG GLH *HVDPWSUR]JHVVOD>SIJH QW LIS OKHEIODRL @ KHWHRINSWIRNFFH V V

(LQH =XVDPPHQIDVVXQJ GLHVHU 7THFKQRORJLHXPVWHOOXQJ LVW DXV GHP
QDFKIROJHQGHQ $EODXIGLDJUDPP ]X VHKHQ

%DUDWWL (QJLQHHULQJ *PE+ 5KHLQVWU JPEK GHHKU
7THO )D[ H POBLHKO LQIR#EDUD

¢
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ODNXXPHQWJDVXQJVV\VWHPH

'"LH WHFKQLVFKH $XVIeKUXQJ GLHVHU 6\VKWH RVHH E X Q/L F D OQ\GR/OW WOLIRFX PIEWKRVH V
JLJ YRQ GHP ]X HQWJDVHQGHQ .XQVWVWHRIO\PBWH ZKD 6 E KONV \R EWWHDXBEKGH G
GHU HUIRUGHUOLFKH 8QWHUGUXFN DP (DFXXPXQHVBEPRXGWHKHVFKWSORGEKFW
)»U 8QWHUGU+FNH ELV PEDU DEV HPS)RKOMF XZXP WHRHFOW GRIRI MMRGH PEDU D
.ODXHQYDNXXPSXPSHQ HLQ]XVHW]HQ $X%IU\WQX®DQ DX FPOAKZ EDHAMBIVQ FAVR ZH VXS
DXFK :DVVHUULQJV\VWHPH P LWU: DD/NWHHUM IDIGOXN/WHHIL 8 0 B XH U Y QMKH. M WHHFW & L FHD OV F
UsFNN*KOXQJ XQG YHUJU|%HUWHP 6NLPW\IVOWHPY DUH GHVLJQHG ZLWK DQ H[WH
$QZHQGXQJHQ LP %HUHLFK ]ZLVFKHQ KIQFXP®PEWURAHEZGWR GBQWKLG FRROHU RI
ZHGHU PLW 9DNXXPVFKUDXEHQ RGHU PLZAD WRPELRQWXRMSHNL RAHLVWXILJHQ
3XPSVWIQGHQ EHVWHKHQG DXV 9D N XXPHSFKIFADVEIR RY A 6 RIRKAHV YBDE®KXPHUDQJH E
DXVJHI*KUW 'LHVH /|VXQJ ELHWHW ,KQ H® ZR A PGLGHG XGUAK HIQVMDH. IQH QY®H XM P IV RU H
JHLJW GLH XPZHOWIUHXQGOLFKVWH XQBORZHWIL HE SDHIUHGIZVRUH D W X RQJ G VW I
VLH RKQH %HWULHEVPLWWHO DXVNRPP W KRZG/ RALKAD WK QVHKHL R/ HLQVG VKK K HRIRAVPW H I I L F L
B8QWHUGUXFN HLQ JU|%HUHV 6DXJYHUP |RISE® IDDWZIQUVW®XLGY WR WKH HQYLURQPI
DW KLJKHU YDFXXP OHYHO SURYLGHV R
RU KLJKHU PRLVWXUH FRQWHQW

(QWIDVXQJVV\VWHPH IU 3RO\DPIDGYVLQJ VIVWHPV IRU 3RO\L

(QWJIDVXQJVV\VWHPH [+U 3RO\DPLG EHVVWHBN @ LQUXQ\ZW WR LIRK BRW\SURS\OHQ
HLQVWXILJHQ 9DNXXPV\VWHPHQ PLW 9DNBRRRXP VXW\@HPXP 8 KBKDIDW YDFXXP FODZ
EHWULHEVPLWWHOIUHLH 6\WVWHPH RGHUSKPW8V : NKHHE MV RIY BNIRYASHPVSBO ZD\V |
'"LHVH 3XPSVWIQGH ZHUGHQ JUXQGVIW]OSLFRKGKE \GLR & QWLRSK LLIQURD VGIDR/IVDE M D F X X
$XVIDOO HLQHU 3XPSH GLH 3URGXNWLRQ RKQH 8QWHUEUHFKXQJ PLW
.DSD]LWIW ZHLWHUOIXIW

%DUDWWL (QJLQHHULQJ *PE+ 5KHLQVWU JPEK GHHKU
7THO )D[ H POBLHKO LQIR#EDUD

¢
J)
s
)



ODNXXPHQWJDVXQJVV\VWHPH

,KU IXVIW]JOLFKHU 1XW]HQ &XVWRPHUV EHQHILW
*HULQJVWH 8PZHOWEHODVWXQJVEXWHR H HWWQLLHENWPP R W BVRH@O X MLLHR QDBXK RV R GU\ U X(
OLQLPDOHU (QHUJLHHLQVDW] GXUFK .RG®NQEYD WIQORIQ B H PHOFKW R Q FIPYGHQ VL
DQWHLOH XQG PHFKDQLVFKHY 9HUGLFKWK® 6 HBKDMWWADID Y B FXXP ISKIPISNI | DHF |
HOQOWHQ EHUKUXQJVIUHL DUEHLWHQGHQVRDSXXP HUR]GI FRQGENYVDW B PN Q
ORGXODUHU $XIEDX GHU 9DNXXPHU]JHXJHU ORGIXODWY IGHWVHWQ RI 3WKH VIVWHPV SURYL
GXNWLRQVNDSD]LWIW EHL $XVIDOOUHLQHU XRRSRIPHQW HR B KK®H/ W HRWEUH. PV QQWDH Q H G
EUHFKXQJ OHVV PDLQWHQDQFH GXH WR FRQWDFV
:DUWXQJVDUPH HLQIDFKH WHFKQLVFKH ZIMXIQR XGWK RISK EBW QU XIQ X\ G
IUHLH EHWULHEVPLWWHOIUHLH 9DNXXPHU]JHXJHU

SRUDEVFKHLGXQJ UHVHSDUDWLRQ

'LH 9RUDEVFKHLGXQJ HUIROJW LQ J]ZHL BWKVHMGD UDWHRQMHREBVWHKEB SBWRFH \ZWWUDVH
GHQ VRZRKO )HXFKWH ZLH DXFK ORQRP FHXHP SWK\ML UBIOIOVLAKA Q B NWEZRLRIVWBY , Q
UHQ DEJHVFKLHGHQ ,Q GHU ]ZHBGWHQQ6\W X LH ZIHWHG M 8 SSTHOVDAWHAG XBR PX@ KH JDV V)
SDUWLNHO LQ UHJHQHULHUEDMWRK+R BHER UV W XKQH WRHHFR Q G O WEI\W HUHP BERV G XV
VR GDVV NHLQH 9HUXQUHLQLJIXQJHQ P HKLD WP G\D V6 RDW K K PRSEKPISIVQV. WHI® YD F X X P
JHODQJHQ N|QQHQ 'LHVH 9RUDEVHMWHL GXIQVKZ V B G LBGO § DSUDNJLDFADAHH/OIIUHRVAE MVIKGIWS U R
'RSSHODEVFKHLGHU DXVJHI+KUW RXP GXSEK DN NRPDWLLR/G KHVVPS\SRKLIHGBWZL W K D
HLQH 5HLQLJXQJ XQG (QWOHHUXQJ ZIK UFHRRE GOING(YWEDYRQWRSIVR]JEXVHYJI YDF X
GXUFKI*KUHQ ]X N|QQHQ (VSHFLDOO\ ZLWK WHFKQLFDO VROXMQARQ
6SH]LHOO EHL GHQ EHWULHEVPLWWHOIUREH G HDPMNXKSNGWHS HP 8 QHPLMSDDNWLRQ
XPNODXHQ ZXUGH YRQ %DUDWWL (QJLQNMEOQB DML 9 RQY IVEKWF KHILLGBOHIE VX B/OLP L
HQWZLFNHOW ZHOFKH GDV LQ GHU 6FKRBE®D]HWHG WK MWXW HNDE URSDRWDR VRD VKR ¢
$EVFKHLGHU SK\VWLNDOLVFK GXUFKHLH U IBIW WK 6 B LIDEDWRK MX G HDWH Z | K6 A QXU &/® Q |
]ZHLWH SDUDOOHOJHVFKDOWHWHL$HQFRBGGMIHI ®ISURIOBINWDB GPHORKVSXQG LV C
UHJHQHULHUW ZLUG 'LH $EVFKHLGHU ZSUKBHXUH) 6R @ KW RNEOLEZBIWRYHE UHJH
ZHLVH EHWULHEHQ 1DFK GHU 5HJHQHUNWERIQPRWRG M @ GH. IV DIRVUMKEANG EBES D) G |
*EHU GDV 3(7 9DFFRQWURO 3 U R NK DO\MWAHE\D/WDIA DX \E'RPBMQLW RK WRH 3(7 9DFFR

, KU IXVIW]JOLFKHU . XQGHQQXW]HQ <RXU DGGLWLRQDO EHQHILW

OLQLPDOH (QWVRUJXQJVNRVWHQ DXIJUXWHVVHLQ/ SRVIDIONBRY WK B M HS BARF B K\V L
GXQJ GHU 3UR]JHVVJDVH RKQH ]XVIW]OL BKHS § BALIRIQHDLGS B HD W W L RNQH LOWH. G

.HLQ B3URJHVVXQWHUEUXFK EHLP 5HLQLJ}R SSHRF HE V FIKHW B H U XGXWLFRKQ G XH WR |
'"RSSHO $EVFKHLGHV\VWHP XQG DXWRPDSDIWMFKXGINOBRVYIERNOWHR QDWRKWGE IR UZ L W K
5HIHQHUDWLRQVSKDVH ZKHQ FORJJHG

6HUYLFHIUHXQGOLFKH UREXVWHQ.RQVWWRENXWWRQHFHIQ(ZQWIONRNS PG HIQVWWHIR
]1XU VFKQHOOHQ HLQIDFKHQ 5HLQLJXQJ BWRIGLGEH ¥XRRUW VHUYLFH WLPH RI WK

o
=
=

%DUDWWL (QJLQHHULQJ *PE+ 5KHLQVWU JPEK GHHKU
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ODNXXPHQWJDVXQJVV\VWHPH

SUR]JHVVOHLWV\VWHP A3(7 9DFFRRRIWUYRORQWURO A3(7 9DFFR

'DV YROODXWRPDWLVFKH 3UR]JHVEWHLWVKLWHRGBQT B B WRPOWUHREO SIHRFGIV \H FR Q W
FNHOW XP VRZRKO GLH HLQJHOQHQ 3URJHR¥HBEYVPKQH® WH GH D XWERF R WILEXIM Z |
5HIJHQHUDWLRQ XQG (QWOHHUXQJ hEHUFRIFEXQV DDADHD B U ILE B WH. DH)®B XOVR WR
VWDQGVGDWHQ GHU HLQ]JHOQHQ .RP S R QUAIDPMMGH UD/OR' | DAKKEH 1IGQ G LYH. BHKIDYOQ B RPHSR C
$QODJH LP RSWLPDOHQ 9DNXXPEHUHLF KF RQWHLRHO4)CD DL W | WD/RXX P IV HHUSKRLIQ W W
GHV (QGSURGXNWHVY EHL VFKRQHQGHU WHKNUHIREWZWRVBFE&HH Y3D B XPFPOV WD W |
JDWH ]X JHZIKUOHLVWHQ 'LHV ZLUG G X DFKIIGHRY (LSQ\BBIW ] HGALFH V$W WHKLHWVVDPH WL
VIVWHPV LQ YROOHP 8PIDQJ HUI-OOW LV SURWHFWHG IURP VXFNLQJ KLJK FRQ

DQG VR LW ZLOO EH PXFK PRUH UHO\DE

KU IXVIW]OLFKHU . XQGHQQXW]HQ <RXU DGGLWLRQDO EHQHILWYV
(LQIDFKVWH %HGLHQXQJ *EHU PHKUVSUDNERSEODHVRRKFKSDRG E\PRWDQV RI PXOV
LOWHJULHUWHP 3 , GLDJUDPP LOWHIJUDWHG PHQXH DQG S L GLDJUDF

(WKHUQHW 6FKQLWWVWHOOH HUP|JOLFKW KOHUWNQWSFRQL HFE WHHRWI BROKRAM WKH
WHQ 6WHXHUXQJHQ XQG HUP|JOLFKW ZHOWRZAH VWVHW)HHRJ Q RIBUDV X R U XULFEKH P DL C
%DUDWWL (QJLQHHULQJ ,PSURYHG TXDOLW\ RIW KH H[WUXVLRC
9HUEHVVHUWH 4XDOLWIW GHV ([WUXVLRRIV SWREGXNWEN \PIBXQ ¥ KR 5 A B PD DHERPARID W
BURJHVVDQSDVXQJ OHPRU\ RI HUURU DQG SDUDPHWHUOLYV
IDFKYHUIROJXQJ GHU ZLFKWLJHQ 3UR]JHWIN¥BQVDRHWHR BHVMW K O BFKRRUU DR@GC X QJ
(UHLJQLVKLVWRULH GXUFK (UURU XQG (UHLJQLVKLVWRULF
9ROODXWRPDWLVLHUWHU 3UR]JHVVDEODXXIOO\ DXWRPDWHG YDFXXP H[WUXVLRC

%HKHL]WH 9DNXXPOHLWXQJHQ+HDWHG DQG LQVXODWHG YDF

'"LH 9DNXXPOHLWXQJ ]ZLVFKHQ ([WUXGH U KH @ DOX\XPX BDEM FEKHHW ZH B Q XQWUXGHU
DXFK DX GHU DWPRVSKIULVFKHQ 6HLWHIWUR P RN\ W YO PIPGHHOH b LI%d DIFFR U G L C
QDFK .XQGHQYRUJDEH YRQ %DUDWWL (QYHQHIBUW® D QH\SHODIQ YL X ® 8 G/ FKFOW WVIHROS R
IHUWLJ JHOLHIHUW 'DEHL LVW GLH NR Q K WJIKQW HKRSKIH PoW YUH. HRE WWKHP S H 8B WARU DG
JHLWXQJ ZLH DXFK GLH (QHUJLHHIHQAWS DEIRKQ\P XQ 8 DDU BHK@A VO VU HXHEBXTILFKINK H D W
YRQ K|FKVWHU %HGHXWXQJ I*U GLH NRQUWWUBWWLYH SPOHMWJIXQJ LV XVLQJ KLJIK
%DUDWWL (QJLQHHULQJ YHUZHQGHW KLRSHUDMNVQU LW R R B HUHLWNKWISW X S+ W RO H &
WULHEVWHPSHUDWXUHQ ELV &OWH BIKQEMI®RQQER N DEHODONVRGGHIEH QOME IR
lsU GLHVHV 7THPSHUDWXUQLYHDX DXVJHOHMWGHVLIJQHG VR LW KDV QRW WR EH C
'"LH $XVI+KUXQJ GHU 5RKUYHUELQGWKQJVOIRPVW® B IH W UXRG N B QLWWEHKLL@IIU WX FONDN\G
DXFK EHL 6FKPHO]JHDQVDXJXQJ NHLQH 'HRRQWDVIHI GBIW H® N OXXOBMALRQIZLWK W
HUIRUGHUOLFK LVW XQG WURW]GHP GL HD6FXLIPHNO B WHIFKIDRE ® E & JRIG HRIQ §I KK W LDNADH-
OLVFK GXUFK (UKLW]JHQ HQWIHUQW ZHYBEWHWDWQRQG WKHUPRFRXSOHV DUH ZL
'LH LQWHJULHUWH ,VRODWLRQ PHW VSHARXQW H® \R R WF NVKBIWSH G H V R OB W/IKRIQV P
JHZIKUOHLVWHW EHL $XVIDOO HLQHV +HELHHAOLHWRAHHGEQ WXH\F MQQH VFKQHOOH 'HPRQ
WDJH XQG ORQWDJH DP 5RKU

'LH +HL]JHOHPHQWH ZLH DXFK GLH 37 7HPSHUDWXUI+KOHU ZHUGHQ
DQVFKOXVVIHUWLJ I*U GHQ .XQGHQ DX| HLQHQ LVROLHUWHQ .OHPPHQNDVWHQ
DP 9HUELQGXQJVURKU YHUNDEHOW %DXVHLWV LVW HLQ HLQIDFKHU $QVFKOXYV
]XP ]JHQWUDOHQ 6WHXHUVFKUDQN JHZIKUOHLVWHW

,KU |XVIW]OLFKHU .XQGHQQXW]HQ <RXU DGGLWLRQDO EHQHILWYV
9ROOLVROLHUWH EHKHL]WH 9HQXQQGXQXQOMKWR®HE LD 6 HIQMRXQWW|GI Y D F X X
EHL 6FKPHO]H $QVDXJXQJ OD\RXW ZLWK DFFHVV IRU FOHDQLQJ Pl

$XWRPDWLVFKH hEHUZDFKXQJ EHL 6FKPHXD] 6\ $I)MWDKRB B % H GEFRIQGDM O RlI PHOW
3UR]JHVVOHLWV\VWHP 3(7 9DFFRQWURO A3(7 YDFFRQWURO?

%DUDWWL (QJLQHHULQJ *PE+ 5KHLQVWU JPEK GHHKU
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ODNXXPHQWJDVXQJVV\VWHPH

%DUDWWL 9DNXXPHQWJIB D XOQIWWLNVGHHEIPDN VYLl J
(LQ RGHU OHKUVFKQHRWNHIJHI M/ UXGIHQY RIQ RSHXHWV
XQVWVWRIITLQGXVWULHSODVWLFV LQGXVWU\

,PPHU K|KHUH 4XDOLWIWVDQIRUGHUXQJERQDQL GR XV KGE SKRG XGHF B QSWLWR TXDO
XQG (QHUJLHHLQVSDUXQJ I+U GHQ +H U VS\OHIDVOK\D JV B Y RQH VR HROG!I YB O LIHAMG SRR G
UHQ 30DWWHQ XQG VRQVWLJHQOKMQVWWBWRGKFWURQLW® QRIS DRIGIX KRWHH V XVHHDW O
LPPHU K|KHUH XQG QHXH $QIRUGHUXQJH® @W GHR DOG X XWPR \WIMFXXH®P GIHIDVVLQJ
J)LUPD %DUDWWL (QJLQHHULQJ KDW VLFRKL® WDDS/0+BXYS\ROLHIAXP®\G HIDY VLQ.
9DNXXPHQWJIDVXQJVV\VWHPHQ I+U I+KUHQIGHBQEVHRHV\YRGI R WEKXYHRRSHG LW
DQODJHQ ]X HLQHP 7HFKQRORJLHIWK UH UWIXU Q/ NKI® V. QH & KHGWYL.D AXRPP ¥ OVHWH P V
O|VXQJHQ HQWZLFNHOW 'XUFK JHPHLQWDRP IR XM LEXKWHRPW DIVF NZHX Q B WH@/RGHG W F
H\ $FFRXQWV LVW GLHVHU 6SUXQJ LQQMURKD GFH GEHUORMWWMIFRQRE R B\ H QI R&KL V
UHLFK JHOXQJHQ 7KH WHFEKQLFDO SURFHVV GHYHORSPHQ
'"HU :HJ YRQ GHQ LQ GHU 9HUJDQJHQKH LM WIWXRG H Y HWR WHZQ ¢ LR PKQMANWRUHZ H |
HIWUXGHUQ KLQ ]X GHQ =ZHL XQG 0HKUWHKIQ®RO R DHWWR UXHEH WO FKDQAL APW VR O X\
GLH 9DNXXPWHFKQLN K|FKVWH +HUDXV | RRIGAHUNFH HQ W@ BBV KRH R SoHHWDW\LIHREQ/D O
VLFKHUKHLW 8PZHOWVFKRQXQJ XQG (QHQUYLHRRPWRMW RQ G MLON R/ IVAKY LQJ HQHU.
JHEUDFKW 7KH WDVN RI YDFXXP GHJDVVLQJ DW VL
:DU HV EHL GHQ (LQVFKQHENHQH[WUXGHUQ &M 6 E DBIVF KQG WH 1% X LIDIEM S X RWG X F W
HLQVFKO+*VVH E]Z ORQRPHUH XQG IO*FKMMIHXBHYW Z® 8 @ MLIOHHU PILMV QR ISUH G U
YRQ 9DNXXP DXV GHU 6FKPHO]JH ]X JLHKIS® OOR WVWR G LUHVF KFHOXHAGH | DXOWN WYO MEKKH Y I
DXFK GLH 7URFNQXQJ GHU 6FKPHO]H EHFXE®OHW PRIQRP BHV DVIAHGO VDNQP RLV W
*UDQXODWHY RGHU GHU )ODNHYV 7KLV QHZ GHPDQG ZKHUH WKH GU\LQJ D
KDVW R EH GRQH VLPXOWDQHRXVO\ WR
(QJLQHHULQJ SXW KLV PDMRU YLHZSRL(
IROORZLQJ FRQVLGHUDWLRQV

'"LHVH $XIJDEH GLH 6FKPHO]H ]X (QWJDVIHQQL®E]LQ B LSFKQHN MWL RD LOHN XQMP/ LQ P
3UR]JHVVDEVFKQLWW ZIKUHQG GHU ([WUXSURGEHXWURFNQHQ KDW VLFK %DUDWYV
(QJLQHHULQJ XQWHU IROJHQGHQ +DXSWJR Y LEKMUBXIQNWHRY WYJHQRPPHQ

+|FKVWHU 8PZHOWVFKXW] +LJKHVW RSHUDWLRQ UHOLDELOLW\ Q

*HULQJVWH %HWULHEVNRVWHQ $YRLGLQJ FRQWDPLQDWLRQ RI RSHUD\
+RKH %HWULHEVVLFKHUKHLW VAVWHP

8VLQJ YDFXXP SXPSV ZLWK KLJK HIILF

‘DV HUJLEW SHUDWXUH WR DYRLG FUDFNLQJ SURG:

OLQLPLHUXQJ GHV ]X HQWVRUJHQGHQ $EIDOOV
$EVFKHLGXQJ

9HUPHLGXQJ YRQ YHUXQUHLQLIJWHQ %HWULHEVPLWWHO

LQ 9DNXXPSXPSHQ 9HUPHLGXQJ YRQ ]XVIW]JOLFKHP $EIDOO

OLQLPLHUHQ GHV /HLVWXQJVEHGDUIV
(LQVDW] YRQ 9DNXXPSXPSH PLW JHULQJVWHP (QHUJLHYHUEUDXFK
.HLQ 5LVLNR YRQ 9HUFUDFNXQJHQ LQ GHQ 3XPSHQ
9HUPHLGXQJ YRQ KRKHQ *DVWHPSHUDWXUHQ ZIKUHQG GHU
.RPSUHVVLRQ !l &

%DUDWWL (QJLQHHULQJ EHYRU]IXJW GHWKMHWVHIRHM e DVDWWYRQIHEMWMBUKRBRY UHF
PLWWHOIUHLHQ 9HUGLFKWXQJVVLVWWHPOMIV WH P \Z ZQ WKHRX W HRLSH bBIWILR G EURLG V
PLW $EVDXJSURGXNWHQ NRQWDPLQLHUWURRHVXQOVGCGROWKKRISHWDWQQWIOXLG R
DXIEHUHLWHW RGHU HQWVRUJW ZHUGHXPXNWR *EHGEHFREQWRHALQRQYHGH) DQ I
ORQRPHUH VRZLH GHP .RQGHQVDW GHU EHMXGEKWIRYHGGVEISH SEWHIOHLG X QJ

UHLQ SK\WLNDOLVFK RKQH MHJOUMKHYV $ER/ FKX IMH/PH BDXPM BVHZ IBUNM 8 R\HHO W/IKH U K
'DGXUFK PXVV OHGLJOLFK GHU YRP 3UR]MMWWRHW K UV BRKRFH \$\E NRXOHRKRHQDWH
MHIJOLFKHY =XVDW]PLWWHO HQWVRUJW IODDINHVQSULRU WR WKH H[WUXVLRQ 7KL
'XUFK GLHVH 7THFKQRORJLH HQWIIOOW | MR GMHKH 3IHRGXHMQWKO Y H WRY B AWKHH D Rl G
WURFNQXQJ YRU GHU ([WUXVLRQ GDV *UQOX®BM IZH U R XQKKDMWH®E D& KX$ZWMIZRWH
ZDV HLQH KRKH (QHUJLHHLQVSDUXQJ JHIHJLEHO LGMHULRLYKRIGX BMWQFKHDWJIHY DV
IDKUHQVPHWKRGH XQG HQRUPH )OH[LELDUMW WKHHALR@HN B THUHRGEHHNWIXY \Z\M B 0 0 X@ W
HUUHLFKW XQG GLH *HVDPWSUR]JHVVOD>SIJH QW LIS OKHEIODRL @ KHWHRINSWIRNFH V V

(LQH =XVDPPHQIDVVXQJ GLHVHU 7THFKQRORJLHXPVWHOOXQJ LVW DXV GHP
QDFKIROJHQGHQ $EODXIGLDJUDPP ]X VHKHQ

%DUDWWL (QJLQHHULQJ *PE+ 5KHLQVWU JPEK GHHKU
7THO )D[ H POBLHKO LQIR#EDUD
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ODNXXPHQWJDVXQJVV\VWHPH

'"LH WHFKQLVFKH $XVIeKUXQJ GLHVHU 6\VKHHW HFKWQWF DOX\QREOWIWLRQ RK WERV® V\VW
JLJ YRQ GHP ]X HQWJDVHQGHQ .XQVWVWRIZKLBEK KDV W GRE EHG HQW WX GV DXE IGHJID\
GHU HUIRUGHUOLFKH 8QWHUGUXFN DP (RIVELDIWXE QWGRIR & QFHUNEH IGH G B UHRRW

)»U 8QWHUGU+FNH ELV PEDU DEV HPS)RKOBBXZXPUOWYHIWNBERDD WIRHQ ®EDU DEV
.ODXHQYDNXXPSXPSHQ HLQ]XVHW]HQ $XDDZQSXH®Q Y XRONR ZEHL MX\SHQ@ \ZQIUT XLGULQJ
DXFK :DVVHUULQJV\VWHPH P LWUJ: DDAMWHHUUMHIIE® § UFFDLO/ @ R G X WILQ W H I WIKHKILW K& Z LSRIO O
UsFNN*KOXQJ XQG YHUJU|%HUWHP 6NLPW® @NVBIQGHG OLTXLG WDQN DQG SDUWLDC
$QZHQGXQJHQ LP %HUHLFK ]JZLVFKHQ  WRK L QREHIUWN Z6 UGH.G HQRVDYRLG KLJK ZDV
ZHGHU PLW 9DNXXPVFKUDXEHQ RGHU P L%8 ONFEP BIL® QN UV HOK HZ WL XX R | UDQH EHW 2
3XPSVWIQGHQ EHVWHKHQG DXV 9DNXXPPHCKA B X E HXQ@E GRRIEX XA BEUHZY LQ FRP
DXVJHI*KUW 'LHVH /|VXQJ ELHWHW ,KQ H® WLHV QRUHD X QAN & LOHMNWHVKHIGIGYHH BV DRIQN 7 K
JHLJW GLH XPZHOWIUHXQGOLFKVWH XQBGVHXHURR VW S LLHF QHEQMW MR/IQXWQ R Q@I G D
VLH RKQH %HWULHEVPLWWHO DXVNRPPW KH B QF/LLW RIQXRHKW HIXE KQKEHHBPLQD VXFYV
B8QWHUGUXFN HLQ JU|%HUHV 6DXJYHUP|SHRYDREHAZHRYMUDWLRQ UHOLDELOLWQWQ FI

(QWIDVXQJVVA\VWHPH |U 3RO\HNWIDHWWYLQJ VI\IVWHP IRU SRO\H\

(QWJIDVXQJVV\VWHPH [+U 3RO\HVWHU EHWWB\KWHLR J WA P EWIRW] ORBKSBROVHVWHU DU
PHKUVWXILJHQ 9DNXXPV\VWHPHQ 5RRW W XBBQQ/IHYDFEXX P O NRQMHRADAKIUDIX V\VWH P
EH RGHU GUHLVWXILJHQ 3XPSVWIQGHQ ERWVWHIU TRRAW D SHEUXEQLQIGYDFXXP \
:DVVHUULQJYDNXXPSXPSH 'LHVH 3XPSV@®H®0 8 & i H GHIQV RUKQSSB\A WWKLFHH VWD J+
VR GLPHQVLRQLHUW GDVV EHL $XVIDOONHRQURIRIKP § R FBVLWHIUWR G N/\W UR 8 VR KIQGKHH
BQWHUEUHFKXQJ PLW .DSD]LWIW ZHLWFRHBORYIMGH SURGXFWLRQ LQ FDVH

RQH XQLW WR DYRLG GRZQ WLPH RI SUF

%DUDWWL (QJLQHHULQJ *PE+ 5KHLQVWU JPEK GHHKU
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ODNXXPHQWJDVXQJVV\VWHPH

KU ]XVIW]OLFKHU 1XW]HQ &XVWRPHUV EHQHILW
*HULQJVWH 8PZHOWEHODVWXQJ BWWIH R HE H WILQ IHFEX/PP IRW \§ R O OXHALIHR QD @ X KPWR G U\ U X (
OLQLPDOHU (QHUJLHHLQVDW] GXUFK .RQGBHQMDWHEBQUGHEBE\IAKNPROWHQ FROYGHQV
DQWHLOH XQG PHFKDQLVFKHV 9HUGLFKWHK® 6 HBKDMUNDIDY B FXXP ISKPISNI 1D HF |
HQWHQ EHU*KUXQJVIUHL DUEHLWHQGHQVRDSIXX®P KWR]G FRQGEINY V\DE B PN Q
ORGXODUHU $XIEDX GHU 9DNXXPHU]JHXJHU ORBXKUDWIGHVHEW RI SMKRIGXWWHPV SURY
WLRQVNDSD]LWIW EHL $XVIDOO HLQHU .RPSQR QHQWHI RIKE\H RAH WRA\N ER/ €@ WHW QW D L C
EUHFKXQJ ,QWHUVWDJH FRROLQJ RIW KH FRPSUH
,QWHJULHUWH =ZLVFKHQN+KOXQJXGHU DZDIWN D XRNRDM GDWHIHZ EBBELQG S XPSV
PLW ZDVVHUJHN<KOWHQ 9DNXXPVFKUDXBKQ LIQJVFRPISEHVKWRQ DIQCHYRSWYRLG
PRVSKIUH JHZIKUOHLVWHQ QLHGULJH *BWHYVYGE REK AKOPIEMUA/P B HU KW XSXHPS V
XQG YHUKLQGHUQ GLH 9HUFUDFNXQJ G HAH U®R/E HFRIXW MG @ BWR SN QDMHEL BRX VL Q.
7HIORQEHVFKLFKWHWH *HKIXVH XQG 5RWR WH® G W YDWXXPYHFKVUWKE®QFR QG H C
VRZLH (GHOVWDKO .RQGHQVDWYRUUDW\XKH VKV HZDXX FGSHU DEWR/AVEU E RVUNNR/ILR D R |
GHU 9DNXXPVFKUDXEHQ YHUKLQGHUQ HMWXH .ROM RV LIFRR® GHQ BEW ZXHD ¥R P S UH
ZIKUHQG GHU 9HUGLFKWXQJ OHVV PDLQWHQDQFH GXH WR FRQWDFV
‘DUWXQJVDUPH HLQIDFKH WHFKQLVFKH ZMXIQR XGWK BSK EBIW b IQU XIQX\L G
IUHLH EHWULHEVPLWWHOIUHLH 9DNXXPHU]JHXJHU

SRUDEVFKHLGXQJ 3UH VHSDUDWLRQ

'LH ORUDEVFKHLGXQJ HUIROJW HQZHAHGHEWXH H(H S QUBRKL RIQ VRV FAQK BWSU R FH VYV JD V1
VRZRKO )HXFKWH ZLH DXFK ORQRPHUH SKWRSIYD QVVEKO@LHXE AP DVER VHQHSE |, Q
JHVFKLHGHQ ,Q GHU JZHLWHQ 6WXIH ZHPGHY DHNHWWHS R BB WG )BIR B SADKIFNDIVER R DI
LQ UHJHQHULHUEDUHQ +RFKOHLVHMLQMIVITION N H 6 RICEG WAFH S HIGHPQ YWHR/ GDXAWAWNL Q W
9HUXQUHLQLJIXQJHQ PHKU LQ GDV 9DNXX@BERBOVDRWXPPISOPRVI HQ NPQQRW EH FRC
QHQ 'LHVH 9RUDEVFKHLGXQJ NDQQ PLW IRMRPRW R W LSWFRKFHHV ¥ HE QW J XXQVIWX DIGW K F O H
(QWOHHUXQJ ZIKUHQG GHV (QWJDVXQJV SEHR MXS/SHOL B B VD HWK DWW VZRPTWQF PHFKD (

ZHOO DV DXWRPDWLF FRQGHQVDWH GUL

B3RO\HVWHUYRUDEVFKHLGXQJ P L WHDNKRARNP IDKLLVHRKGHLUF B A V3RKRDGOXNNXNQL
3RO\HVWHU SUH VHSHUDWLRQ ZLWK IDWLRRDWLF FKDQJH RYH

KU ]XVIW]OLFKHU . XQGHQQXW]HQ <RXU DGGLWLRQDO EHQHILW

OLQLPDOH (QWVRUJXQJVNRVWHQ DXIJUX®HEVVHLLQY/ SRVIDIONBR Y WIVKE M HS BARF B K\ V L
GXQJ GHU 3UR]JHVVJDVH RKQH JXVIW]OLRKQDOEVHBHWGRQOFOYXLENHLWHQ

.HLQ BURJHVVXQWHUEUXFK EHLP 5HLQLJ}HR SAUHRW H\EW E R WIHG& K X SGAWREK G XH WR FO
%\SDVV $EVFKHLGHV\VWHP XQG DXWRPBWULNVWKRY B8PNNFKD DIWHKQE\SDVY DQG DX
6HUYLFHIUHXQGOLFKH UREXVWHQRQVWWRENXWWRQHVHUQ(ZQMAIO NRRSBPGHRW IR
IXU VFKQHOOHQ HLQIDFKHQ 5HLQLIXQJIS BWRIGULGEHH XRRUW VHUYLFH WLPH RI WK

%DUDWWL (QJLQHHULQJ *PE+ 5KHLQVWU JPEK GHHKU
7THO )D[ H POBLHKO LQIR#EDUD
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SUR]JHVVOHLWV\VWHP A3(7 9DFFRRIWURFERQWURO A3(7 9DF F

'DV YROODXWRPDWLVFKH 3URJHV@W®H LW VKV W HPO®(\7 DIXONFREFRIQWHIGR DU R K HG\H AR Q W U R
ZLENHOW XP VRZRKO GLH HLQ]JHOQHQ 3V\RHSVIXDBY PKGRP W\W LG HDW/ ZHIODL DX QUK H
(QWOHHUXQJ hEHUZDFKXQJ DOOHU ZLFRKWD U@ RJHXNVWD QGWRS VW HRE \GHHLY HH DQJH OP
QHQ .RPSRQHQWHQ DOV DXFK GLH 5HJH@GQY LGHD G FAPISRAUPQRYWILRID @M HP L
O9DNXXPEHUHLFK I+U HLQH 4XDOLWIW VV VENKPHUHD $ FELHW (B B KIDR & YXON RRHOW WEDHQ W Y
VFKRQHQGHU %HWULHEVZHLVH GHU 9D NXXRDYWHIW W HJ KX TXHDD KWORILWWH ® QG S
'"LHV ZLUG GXUFK GHQ (LQVDW] GLHVHV VYDPW W VRH WYX H © HFRKO Q HPD ®PYD BXXP V\V\

HUI-OOW FROQWHQW RI UHVLGXDOV IURP WKH PHOW
KU IXVIW]JOLFKHU . XQGHQQXW]HQ <RXU DGGLWLRQDO EHQHILWYV

(LQIDFKVWH %YHGLHQXQJ EHU PHKUVSUDNERSODHVR/RXFKXS DR O & \PR WDIQQWRIJP XOV
ULHUWHP 3 , GLDJUDPP LQWHIJUDWHG PHQXH DQG S L GLDJUDEF

( WKHUQHW 6FKQLWWVWHOOH HUP|JOLFKW HWNQWS FRQD HF WALHRWI PRIOKRZM W K H
WHQ 6WHXHUXQJHQ XQG HUP|JOLFKW ZHOWRZM VWVHW)HHRJ Q RIBUDN X R U GBXULFKH P DL G

%DUDWWL (QJLQHHULQJ ,PSURYHG TXDOLW\ RIW KH H[WUXVLRC
9HUEHVVHUWH 4XDOLWIW GHV ([WUXVLRRIV SWREGKNWEN P IBXQ ¥ KR 5 A B P7D DIHR WRIQ V
BUR]JHVVDQSDVXQJ OHPRU\ RI HUURU DQG SDUDPHWHUOLYV
IDFKYHUIROJXQJ GHU ZLFKWLJHQ 3URJHWN¥RBQVDORHWHWR EHVM K O PKRAUU DR@AE XQJ
(UHLJQLVKLVWRULH GXUFK (UURU XQG (UHLJQLVKLVWRULE

9ROODXWRPDWLVLHUWHU 3URJHVVDEODXIOO\ DXWRPDWHG YDFXXP H[WUXVLRC

%HKHL]WH 9DNXXPOHLWXQJHQ+HDWHG DQG LQVXODWHG YDF

'"LH 9DNXXPOHLWXQJ JZLVFKHQ ([WUXG HUKXQYD &XX R PDLESVH K H MGHPHIQ ZHL[UNBU X G H U
QDFK .XQGHQZXQVFK YRQ %DUDWWL (QJILURPHYS DQ D WSO YW QHHE IVF K O ARRHIGS L G
IHUWLJ JHOLHIHUW 'DEHL LVW GLH NR QR W XKURX N HA H WQILL\HKER/GV HORRS/HAU D VSKRIU
/JHLWXQJ ZLH DXFK GLH (QHUJLHHLQV SIKUX® JIWHPG HDDW X Q HVRU MKQG SLSEK WR D'
NHLW YRQ K|FKVWHU %HGHXWXQJ I+U GLIRBRRHUNUXW \Z HOK SPW HWEXELQJ KHDW
%DUDWWL (QJLQHHULQJ YHUZHQGHW KL %D UHDOMWN W UQ YIFHHAUHIQN VS KU LIQU R6LH) K
WULHEVWHPSHUDWXUHQ ELV &OWH BB HBDYGERQJW NP §H 0DWLXQUEH M BXHSQ Y\DFO é
l+U GLHVHV 7THPSHUDWXUQLYHDX DXVJHOIKDWWLRQ ER[ DUH DOVR GHVLJQHG IR
'"LH $XVIeKUXQJ GHU 5RKUYHUELQGWKQJVDKH VBXSH V. \DW H/ B H\\RLGDW G X\LRI LW KDDWV Q
DXFK EHL 6FKPHO]JHDQVDXJXQJ NHLQH ' PRGVMDBIH LG HPUH © BN DUXRPPO WIK\W XHI W U X G H U
HUIRUGHUOLFK LVW XQG WURW]GHP GLH K FRKPQVOHKH UFDHFIK G QIQWRKO R &/H B (B B \L\WA I DV
OLVFK GXUFK HUKLW]HQ HQWIHUQW ZHN GMHNQFND®IQYDVVHPEOLQJ LI RQH KHDWH
'"LH LQWHJULHUWH ,VRODWLRQ PHW VSH]HB WG H\Q IVZ GF\N K I© WRHRF RSO B W LLRIGHV B D
JHZIKUOHLVWHW EHL $XVIDOO HLQHV +HALRMQMWRHEQRDIW WKGHSYBK@H6OR W KHP R BF
WDJH XQG ORQWDJH DP 5RKU EH ZLUHG TXLFNO\

'LH +HL]JHOHPHQWH ZLH DXFK GLH 37 7HPSHUDWXUI+KOHU ZHUGHQ
DQVFKOXVVIHUWLJ I*U GHQ .XQGHQ DX| HLQHQ LVROLHUWHQ .OHPPHQNDVWHQ
DP 9HUELQGXQJVURKU YHUNDEHOW %DXVHLWV LVW HLQ HLQIDFKHU $QVFKOXYV
]XP ]JHQWUDOHQ 6WHXHUVFKUDQN JHZIKUOHLVWHW

KU ]XVIW]OLFKHU . XQGHQQXW]HQ <RXU DGGLWLRQDO EHQHILWYV
9ROOLVROLHUWH EHKHL]WH 9HQOXQQGXQIVOMHKWRYH E LD 6 HIGMRAQRWW|EI YD F XX
EHL 6FKPHO]JHDQVDXJXQJ OD\RXW ZLWK DFFHVV IRU FOHDQLQJ P}

$XWRPDWLVFKH hEHUZDFKXQJ EHL 6 FKPHDED QX RPOQMHE HFR GWYVRO RI PHOW
SUR]JHVVOHLWV\VWHP 3(7 9DFFRQWURO A3(7 YDF FRQWURO3

%DUDWWL (QJLQHHULQJ *PE+ 5KHLQVWU JPEK GHHKU
7THO )D[ H POBLHKO LQIR#EDUD
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ODNXXPHQWJDVXQJVV\VWHPH

%DUDWWL 9DNXXPHQWJIB D XOQIWWLNVGHHEIPDN VYLl J
(LQ RGHU OHKUVFKQHRWNHIJHI M/ UXGIHQY RIQ RSHXHWV
XQVWVWRIITLQGXVWULHSODVWLFV LQGXVWU\

,PPHU K|KHUH 4XDOLWIWVDQIRUGHUXQJERQDQL GR XV KGE SKRG XGHF B QSWLWR TXDO
XQG (QHUJLHHLQVSDUXQJ I+U GHQ +H U VS\OHIDVOK\D JV B Y RQH VR HROG!I YB O LIHAMG SRR G
UHQ 30DWWHQ XQG VRQVWLJHQOKMQVWWBWRGKFWURQLW® QRIS DRIGIX KRWHH V XVHHDW O
LPPHU K|KHUH XQG QHXH $QIRUGHUXQJH® @W GHR DOG X XWPR \WIMFXXH®P GIHIDVVLQJ
J)LUPD %DUDWWL (QJLQHHULQJ KDW VLFRKL® WDDS/0+BXYS\ROLHIAXP®\G HIDY VLQ.
9DNXXPHQWJIDVXQJVV\VWHPHQ I+U I+KUHQIGHBQEVHRHV\YRGI R WEKXYHRRSHG LW
DQODJHQ ]X HLQHP 7HFKQRORJLHIWK UH UWIXU Q/ NKI® V. QH & KHGWYL.D AXRPP ¥ OVHWH P V
O|VXQJHQ HQWZLFNHOW 'XUFK JHPHLQWDRP IR XM LEXKWHRPW DIVF NZHX Q B WH@/RGHG W F
H\ $FFRXQWV LVW GLHVHU 6SUXQJ LQQMURKD GFH GEHUORMWWMIFRQRE R B\ H QI R&KL V
UHLFK JHOXQJHQ 7KH WHFKQLFDO SURFHVV GHYHORSPHQ
'"HU :HJ YRQ GHQ LQ GHU 9HUJDQJHQKH LM\ VAW XG HVHWR WHQ QLR FPKX@OHWFINNOUHZ H
HIWUXGHUQ KLQ ]X GHQ =ZHL XQG OHKUWRRQGRE R Q\HWRUXIGEH W KWL FDOO VRO X'
GLH 9DNXXPWHFKQLN K|FKVWH +HUDXVIBHGHUXRDIQHLIQQWAKRY BIHRVSHBEW LR Q
VLFKHUKHLW 8PZHOWVFKRQXQJ XQG (QRQJWRHLQ@YISIDRIXRHQPL WD Y& AKOVR VDYLQ
JHEUDFKW SURGXFWYV
:DU HV EHL GHQ (LQVFKQHENHQH[WUXGHKG WHDFINI QL KD BX.XP$E HUDEH LRWWD W VL
HLQVFKO+*VVH E]Z ORQRPHUH XQG 10 «F KMLLL H XEHE\OM Y QLGOW\M K & H LRLDNO +3 R 16 X F W
YRQ 9DNXXP DXV GHU 6FKPHOJH ]X JLHKHQW VR GHWW GIKHI\Q KMHKKMUH XV IR OLFIK G U
DXFK GLH 7URFNQXQJ GHU 6FKPHO]H EHBLHHXXIQW Y ZRIW VUH B\HF\D HXGI HO CKNJHAVH QV K H Y |
*UDQXODWHY RGHU GHU )ODNHYV EXEEOHV PRQRPHUV DV ZHOO DV PRLVW
7KLV QHZ GHPDQG ZKHUH WKH GU\LQJ D
KDVW R EH GRQH VLPXOWDQHRXVO\ WR
(QJLQHHULQJ SXW KLV PDMRU YLHZSRL(
IROORZLQJ FRQVLGHUDWLRQYV

'"LHVH $XIJDEH GLH 6FKPHO]H ]X (QWJDVIHQQL®E]LQ B LSFKQHN MWL RD LOHN XQMP/ LQ P
3UR]JHVVDEVFKQLWW ZIKUHQG GHU ([WUXSURGEHXWURFNQHQ KDW VLFK %DUDWYV
(QJLQHHULQJ XQWHU IROJHQGHQ +DXSWJR Y LEKMUBXIQNWHRY WYJHQRPPHQ

+|FKVWHU 8PZHOWVFKXW] +LJKHVW RSHUDWLRQ UHOLDELOLW\ Q

*HULQJVWH %HWULHEVNRVWHQ $YRLGLQJ FRQWDPLQDWLRQ RI RSHUD\
+RKH %HWULHEVVLFKHUKHLW VAVWHP

8VLQJ YDFXXP SXPSV ZLWK KLJK HIILF

'‘DV HUJLEW SHUDWXUH WR DYRLG FUDFNLQJ SURG.:

OLQLPLHUXQJ GHV ]X HQWVRUJHQGHQ $EIDOOV
$EVFKHLGXQJ

9HUPHLGXQJ YRQ YHUXQUHLQLIJWHQ %HWULHEVPLWWHO

LQ 9DNXXPSXPSHQ 9HUPHLGXQJ YRQ |]XVIW]JOLFKHP $EIDOO

OLQLPLHUHQ GHV /HLVWXQJVEHGDUIV
(LQVDW] YRQ 9DNXXPSXPSH PLW JHULQJVWHP (QHUJLHYHUEUDXFK
.HLQ 5LVLNR YRQ 9HUFUDFNXQJHQ LQ GHQ 3XPSHQ
9HUPHLGXQJ YRQ KRKHQ *DVWHPSHUDWXUHQ ZIKUHQG GHU
.RPSUHVVLRQ !l &

%DUDWWL (QJLQHHULQJ EHYRU]IXJW GHWKMHWVHIRHM e DVDWWYRQIHEHMWHBUKRBRY UHF
PLWWHOIUHLHQ 9HUGLFKWXQJVVLVWWHPOMIV WH P \Z ZQ WKHRX W HRLSH bBIWILR G EURLG V
PLW $EVDXJSURGXNWHQ NRQWDPLQLHUWURRHVXQOGVGCGROWKKRISHWDWQQWIOXLG R
DXIEHUHLWHW RGHU HQWVRUJW ZHUGHXPXNWR EHGEHFREQWRHALQRQYHGH) DQ I
ORQRPHUH VRZLH GHP .RQGHQVDW GHU EHMXGEKWIRYHGGVEISH SEWHIOHLGXQJ

UHLQ SK\WLNDOLVFK RKQH MHJOUMKHYV $ER/ FKX IMoH/PH BDXPM BVHZ IBUNM 8 R\HHO W/IKH U H
'DGXUFK PXVV OHGLJOLFK GHU YRP 3UR]MMWWRHW KUYV BRKRFH \$\E NRXOHRKRHQDWH
MHIJOLFKHVY =XVDW]PLWWHO HQWVRUJW IODDINHVQSULRU WR WKH H[WUXVLRQ 7KL
'XUFK GLHVH 7THFKQRORJLH HQWIIOOW | MR GMHKH 3UHRGXKXHAMQWKO Y H WRY B AWKHH D R/l G
WURFNQXQJ YRU GHU ([WUXVLRQ GDV *UQOX®BM IZH U R XQKKDWH®E D& X$ZWMIZRWH
ZDV HLQH KRKH (QHUJLHHLQVSDUXQJ JHIHJLEHO IGMHULRLYKRIGX BMWQFKHDWJIHY DV
IDKUHQVPHWKRGH XQG HQRUPH )OH[LELDUMW WKHHALR@N B THXUHRGRHHNWIXY \Z\M B 0 0 X@ W
HUUHLFKW XQG GLH *HVDPWSUR]JHVVOD>SIJH QW LIS OKHEIODR @ KHWHRINSWIRNFHV V

(LQH =XVDPPHQIDVVXQJ GLHVHU 7THFKQRORJLHXPVWHOOXQJ LVW DXV GHP
QDFKIROJHQGHQ $EODXIGLDJUDPP ]X VHKHQ

%DUDWWL (QJLQHHULQJ *PE+ 5KHLQVWU JPEK GHHKU
7THO )D[ H POBLHKO LQIR#EDUD

¢
J)
s
)



ODNXXPHQWJDVXQJVV\VWHPH

'"LH WHFKQLVFKH $XVIeKUXQJ GLHVHU 6\VKWH RVHH E X Q/L F D OQ\GR/OW WOLIRFX PIEWKRVH V
JLJ YRQ GHP ]X HQWJDVHQGHQ .XQVWVWHRIO\PBWH ZKD 6 E KONV \R EWWHDXBEKGH G
GHU HUIRUGHUOLFKH 8QWHUGUXFN DP (DFXXPXQHVBEPRXGWHKHVFKWSORGEKFW
)»U 8QWHUGU+FNH ELV PEDU DEV HPS)RKOMF XZXP WHRHFOW GRIRI MMRGH PEDU D
.ODXHQYDNXXPSXPSHQ HLQ]XVHW]HQ $X%IU\WQX®DQ DX FPOAKZ EDHAMBIVQ FAVR ZH VXS
DXFK :DVVHUULQJV\VWHPH P LWU: DD/NWHHUM IDIGOXN/WHHIL 8 0 B XH U Y QMKH. M WHHFW & L FHD OV F
UsFNN*KOXQJ XQG YHUJU|%HUWHP 6NLPW\IVOWHPY DUH GHVLJQHG ZLWK DQ H[WH
$QZHQGXQJHQ LP %HUHLFK ]ZLVFKHQ KIQFXP®PEWURAHEZGWR GBQWKLG FRROHU RI
ZHGHU PLW 9DNXXPVFKUDXEHQ RGHU PLZAD WRPELRQWXRMSHNL RAHLVWXILJHQ
3XPSVWIQGHQ EHVWHKHQG DXV 9D N XXPHSFKIFADVEIR RY A 6 RIRKAHV YBDE®KXPHUDQJH E
DXVJHI*KUW 'LHVH /|VXQJ ELHWHW ,KQ H® ZR A PGLGHG XGUAK HIQVMDH. IQH QY®H XM P IV RU H
JHLJW GLH XPZHOWIUHXQGOLFKVWH XQBORZHWIL HE SDHIUHGIZVRUH D W X RQJ G VW I
VLH RKQH %HWULHEVPLWWHO DXVNRPP W KRZG/ RALKAD WK QVHKHL R/ HLQVG VKK K HRIRAVPW H I I L F L
B8QWHUGUXFN HLQH JU|%HUHYV 6DXJYHUFRSHQIDXLRHELWVMWXLGY WR WKH HQYLURQPI
DW KLJKHU YDFXXP OHYHO SURYLGHV R
RU KLJKHU PRLVWXUH FRQWHQW

(QWIDVXQJVV\VWHPH IU 3RO\SDR$XPH&HJIJDVVLQJ V\VWHP IR

(QWJIDVXQJVV\VWHPH I+U 3RO\SURS\OHQ HEMDAMWH RH Q/ \WIIQBW IR POSRIOVSURS\OHQ
DXV HLQVWXILJHQ 9DNXXPV\VWHPHQ P L WDIDXNOPXPNWWHFVQEXPIS DY YD¥XXP FODZ
EHWULHEVPLWWHOIUHLH 6\WVWHPH RGHUSKPW8V : NKHHE MV RIY SNIRYASHPSBEO ZD\V |
'LHVH 3XPSVWIQGH ZHUGHQ JUXQGVIW]OLERQVRWR P H Q VAIROH HRU W YDIFKK E IBIXP S
$XVIDOO HLQHU 3XPSH GLH 3URGXNWLRQ RKQH 8QWHUEUHFKXQJ PLW
.DSD]LWIW ZHLWHUOIXIW

%DUDWWL (QJLQHHULQJ *PE+ 5KHLQVWU JPEK GHHKU
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ODNXXPHQWJDVXQJVV\VWHPH

,KU IXVIW]JOLFKHU 1XW]HQ &XVWRPHUV EHQHILW
*HULQJVWH 8PZHOWEHODVWXQJ GXUFK BH@LWPDHE RP ISRW 8 {WILHRLH @O XK GU\ U
VA\VWHPH VI\VWHPV

OLQLPDOHU (QHUJLHHLQVDW] GXUFK .RQGBHRMPIWHRRUGHE\IRKBROWHQ FRWYGHQV
DQWHLOH XQG PHFKDQLVFKHY 9HUGLFKWK® 6 HBKDMWUADID Y B FXXP ISKPISNI I DHF |
HOQOWHQ EHUKUXQJVIUHL DUEHLWHQGHQVRDSIXXP HUR]GI FRQGENYVDW B PN Q
ORGXODUHU $XIEDX GHU 9DNXXPHU]JHXJHBG@KAKWGHNVVYWHWI WKBURIVWHPYV SUF
GXNWLRQVNDSD]LWIW EHL $XVIDOO HLQHUR®R SKRXQLMQ WH RRK RH %¥BBWW IRHEW PDL
XQWHUEUHFKXQJ SURGXFWLRQ

:DUWXQJVDUPH HLQIDFKH WHFKQLVFKH ONXQPOXQWK EBIQFKUXXQHIWR FRQWDEFV
IUHLH EHWULHEVPLWWHOIUHLH 9DNXXPZHWKRXYXWURSHUDWLQJ IOXLG

SRUDEVFKHLGXQJ SUHVHSDUDWLRQ

'LH 9RUDEVFKHLGXQJ HUIROJW LQ J]ZHL BWHKVHMGD UDWHRQMHREBVWHKEB BWRFH \ZWWUDVH
GHQ VRZRKO )HXFKWH ZLH DXFK ORQRP HXHP SWK\ML UBIOIOVAK @ EQHW ERLHBHKV ,Q
LQ 6XEOLPDWRUHQ ,Q GHU JZHLWHQ 6WKHH \Z DWGEGIHDH SHWD WM X E R P QWS K)HHIM R UA
SDUWLNHO LQ UHJHQHULHUEDMWRK+R BHIH. VWRKRQ & P\MWHSO O HPIRWHV QGG REW LQ W
VR GDVV NHLQH 9HUXQUHLQLJIJXQJHQ PHER W®E H5 B W FKINXIXFPIEX Y DFWXWPHPX P SV Z L C
JHODQJHQ N|QQHQ 'LHVH 9RUDEVHMWHIL GXRO LGL S 6 UDOLVF © BV DO R A QMK SKUIRGFW V V
'RSSHODEVFKHLGHU DXVJHIsKUW XP GXUKHK DI X¥HGSOHD V8 PR 6 KLD/O WSS G HHG Z L\
3URJHVV GHU 5HLQLJXQJ XQG (QWOHH U XQKHZ FKRIPHEQ Q H3H V X BOWMDAXRUV ZKHQ VH
SURJHVVHV DXV]XI+KUHQ SURFHVYV

, KU IXVIW]JOLFKHU . XQGHQQXW]HQ <RXU DGGLWLRQDO EHQHILW

OLQLPDOH (QWVRUJXQJVNRVWHQ DXIJUXMHYWBLYSSRKVNY ONEPROMWY¥ KHXH WR SK\VL
$EVFKHLGXQJ GHU 3UR]J]HVVJDVH RKQH IX&GW WLIRFKXMHO$E M B K MWILRIYI OOXY GJ
NHLWHQ QR SURFHVV LOWHUUXSWLRQ GXH WR |
.HLQH 3URJHVVXQWHUEUHFKXQJ EHLP 5HIDQLDIGQH®HWHSEHVULKMILBE@ W \&XMHFK Z L W K
%\SDVV $EVFKHLGHV\VWHP XQG DXWRPREZWHYFKOHRIBRPEFKDOWHQ
6HUYLFHIUHXQGOLFKH UREXVWHQ.RQVWWRENXWWRQHVFHIQ(ZQWIONRNS PG HIQVWWHIR
]1XU VFKQHOOHQ HLQIDFKHQ 5HLQLJXQJ BWRIGLGH ¥XRRUW VHUYLFH WLPH RI WK

%DUDWWL (QJLQHHULQJ *PE+ 5KHLQVWU JPEK GHHKU
7THO )D[ H POBLHKO LQIR#EDUD
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ODNXXPHQWJDVXQJVV\VWHPH

SUR]JHVVOHLWV\VWHP A3(7 9DFFRRRIWUYRORQWURO A3(7 9DFFR

'DV YROODXWRPDWLVFKH 3UR]JHV@WHLWVKLWHRGBQT B B WRPOWUHREO SIHRFGIV \H FR Q W
ZLENHOW XP VRZRKO GLH HLQ]JHOQHQ 3SBRRHFWWINEWWKS LIW DG\ ®KW RRDQLIX QY Z}
(QWOHHUXQJ hEHUZDFKXQJ DOOHU ZLFRRQ GH® B WW DCUDVLQ@DWH @ GE WD GV R |Wa
QHQ .RPSRQHQWHQ DOV DXFK GLH 5HJHOXFHWEHHLIY $RQ ODKIH L@ GRYWGRD O HRR P SR C
O9DNXXPEHUHLFK l+U HLQH 4XDOLWIWVVWRIQWURQQ HG ¥ \( Q GYDFXKEXRNWWEREGW W
VFKRQHQGHU %HWULHEVZHLVH GHU 9DNWXPDHIBHHDWR DX KIHZYKUD FROW MWD QW |
'"LHV ZLUG GXUFK GHQ (LQVDW] GLHVHV DWLM. OPAMV FSR\S H') R B O$IW SKIID YDPH WL
HUI-OOW LV SURWHFWHG IURP VXFNLQJ KLJK FRQ

DQG VR LW ZLOO EH PXFK PRUH UHO\DE

, KU IXVIW]JOLFKHU . XQGHQQXW]HQ <RXU DGGLWLRQDO EHQHILWYV
(LQIDFKVWH %YHGLHQXQJ *EHU PHKUVSUNERSOHVR/RXFIXSDREO E\WPRWDQV RI PXOV
LQWHJULHUWHP 3 , GLDJUDPP LQWHIJUDWHG PHQXH DQG S L GLDJUDF

( WKHUQHW 6FKQLWWVWHOOH HUP|JOLFKW KHWMNQWS FRQD HF WEHRWI B OORZV WKH
RUGQHWHQ 6WHXHUXQJHQ XQG HUP|JOLWKWR Q& NWOWNZHR B GHU QRDOWXQGH PDLC
GXUFK %DUDWWL (QJLQHHULQJ ,PSURYHG TXDOLW\ RIW KH H[WUXVLRG
9HUEHVVHUWH 4XDOLWIW GHV ([WUXVLRRIVSWREKN VNP IBXQ ¥ KR 5 A B PD DHFARIQ W
3URJHVVDQSDVXQJ OHPRU\ RI HUURU DQG SDUDPHWHUOLYV
1IDFKYHUIROJXQJ GHU ZLFKWLJHQ 3UR]HWVBQVDORHWHR B K I BKRUU DR@G X Q J
(UHLJQLVKLVWRULH GXUFK (UURU XQG (UHLJQLVKLVWRULF
9ROODXWRPDWLVLHUWHU 3UR]JHVVDEODXIOO\ DXWRPDWHG YDFXXP H[WUXVLRC

%HKHL]WH 9DNXXPOHLWXQJHQ+HDWHG DQG LQVXODWHG YDF

'"LH 9DNXXPOHLWXQJ JZLVFKHQ ([WUXG HUKXQYD &XX R PDLESVH K H MGHPHIQ ZHL[UNBU X G H U
QDFK .XQGHQZXQVFK YRQ %DUDWWL (QJILURPHYS DQ D WSO CUQWQHHME IVF K O ARRHGGS L G
IHUWLJ JHOLHIHUW 'DEHL LVW GLH NR QWRUHBNVWXRKH NAH WIUQ IHVER/HA\GH POSRHVUND WX SIR
/JHLWXQJ ZLH DXFK GLH (QHUJLHHLQV SIKUX® JIWHPG HDDW X Q HVRU MKQG OSILSK WR D'
NHLW YRQ K|FKVWHU %HGHXWXQJ I+U GLIR BRRHUNUXW \Z HOK SPW HWEXELQJ KHDW
%DUDWWL (QJLQHHULQJ YHUZHQGHW KL %D UHDOMWN W UQ YIFHHAUHIQN VS KU LIQU R6LH) K
WULHEVWHPSHUDWXUHQ ELV &OWH BSHBDYGERQJW NP E§H 0DWLXQUEH M BXHSQ YWDFO é
l+U GLHVHV 7THPSHUDWXUQLYHDX DXVJHOIKODWWLRQ ER[ DUH DOVR GHVLJQHG IR
'"LH $XVI+KUXQJ GHU 5RKUYHUELQGWKQJVDHHWHYL LY WGVRRNRW \KW Y XQRIW W RGBN C
DXFK EHL 6FKPHO]JHDQVDXJXQJ NHLQH 'HPRR WEKHHHGW U YO® M X X.FOEHH MQKIQU X FNH G
HUIRUGHUOLFK LVW XQG WURW]GHP GLH KFRKPQVOHKH UFDHFK G QIQWPKO R W/H B B RLMWEK W
NDOLVFK GXUFK HUKLW]JHQ HQWIHUQW ZHMXGHN GIDVDY VHPEOLQJ LI RQH KHDWF
'"LH LQWHJULHUWH ,VRODWLRQ PHW VSH]HB WO HQ IV GF\N K I© WAHRF RSO B W LLRIGHV B D
JHZIKUOHLVWHW EHL $XVIDOO HLQHV +HALRMQMWRHEQRDIW WKGHSYBK@H6OR W KHP R BF
WDJH XQG ORQWDJH DP 5RKU EH ZLUHG TXLFNO\

'LH +HL]JHOHPHQWH ZLH DXFK GLH 37 7HPSHUDWXUI+KOHU ZHUGHQ
DQVFKOXVVIHUWLJ I*U GHQ .XQGHQ DX| HLQHQ LVROLHUWHQ .OHPPHQNDVWHQ
DP 9HUELQGXQJVURKU YHUNDEHOW %DXVHLWV LVW HLQ HLQIDFKHU $QVFKOXYV
]XP ]JHQWUDOHQ 6WHXHUVFKUDQN JHZIKUOHLVWHW

, KU IXVIW]JOLFKHU . XQGHQQXW]HQ <RXU DGGLWLRQDO EHQHILWYV
9ROOLVROLHUWH EHKHL]WH 9HOXQQGXQIVOMIKWPRPRHBLMWMYEBHLQVY BXO@IWHIG YDFX:
EHL 6FKPHO]JHDQVDXJXQJ OD\RXW ZLWK DFFHVV IRU FOHDQLQJ P

$XWRPDWLVFKH hEHUZDFKXQJ EHL 6 FKPSEHIO§JHDQVDXJXQJ *EHU GDV
BUR]JHVVOHLWV\VWHP 3(7 9DFFRQWURO )XOO\ DXWRPDWHG FRQWURO RI PHOW
A3(7 YDFFRQWURO?:

%DUDWWL (QJLQHHULQJ *PE+ 5KHLQVWU JPEK GHHKU
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= HQWUDOH 9DNXXPYHUWRQMQPD D {HID YBEG X XP
IRU LQGXVWULDO SURC

=HQWUDOH 9DNXXPYHUVRUJXQJGXY WDILHEY Q\WUBIOH JHR BB RXXNR GXSO\Q\VWHPV |
DQODJHQ ZHUGHQ YRQ )D %DUDWWL (QAMHMHWWQ J(QDIFXHIRIGUHDGH CODRYWG T
JHVLEFKWVSXQNWHQ JHSODQW DQJHERWR Q OXRYG QWHF R g R\UFW HKFPKIQIVAHDAD] W V S H F W
%HU*KUXQJVIUHL DUEHLWHQGH 9HUGLFRRRWIDFAWVMWHPH RMH QUHHK RSHUDWLQJ
B8QWHUGUXFN XQG (LQVDW] GHSHQGLQJ RQ UHTXLUHG YDEXXP OH)\
OLQLPDOHU :DUWXQJVDXIZDQG I+U 9HUGALIFEMPXPIRF BLOMHRID K WHTXLUHPHQW
=XEHK]|U DV DFFHVVRULHV

%HGDUVIDEKIQJLJH 5HJHOXQJ PLW )UH TXH0Q X BIRWRHDWIXE YDEXXP FRQWURO L
RSWLPDOHQ (QHUJLHDXVQXW]XQJ PDQG IRU RSWLPL]HG SRZHUUHTXLUHP
(QHUJLHU*FNJHZLQQXQJ GHU 9HUGLFKWQAUIZUHER YHUG RIL XHPAMMHWX GLVFKDUJH
LQ GDV (QHUJLHQHW] GHV %HWULHEHV J\ QHWZRUN VXFK DV KHDWLQJ RU DLU |
3D\ %DFN GHU ,QYHVWLWLRQ LQ ZHQLJH3DD @\ FNORIQIDOWH GWBHARQW LQ OHVV Wk
HQWVSUHFKHQGH (QHUJLHHLQVSDUXQJVDYLQJ FRPSDUHG WR SUHYLRXV VRO X
-H QDFK 3URGXNWLRQVEHWULHE ZLUG GHSHEBDOWRIQGWKH ISR G X FRGIHRQ UD Q J H
I9DNXXPHLQKHLWHQ DXIJHWHLOW XQG HL@H ]XVEWMID PPKEK L5V MOGHBRRFR ZH U
SH LQVWDOOLHUW -HGH 3XPSH NDQQ G MURFEDENM TOSH Q] X8 URIGRKHHW KRG EIXRQH XQ
VFKDOWYHQWLOH ZLHGHUXP YRQ ELVGRZMEBWAIHWQIHUMRHOW EAHRHDHYY R IL

(V LVW I+U GHQ $QZHQGHU VRPLW JHZIKBQHKPWWWF GDVYH®L MBARHGKNWLRQ
YRQ ELV LPPHU EHGDUIVDEKIQJLJ JHWHHIH A WHZ H G M QUDBDOMHH IRU WKH XVt

'"LH 9DNXXPHU]JHXJHU ZLH :IOJNROEHQJHEWRVH $RI2K6L\® IBNDPOPRNGHDX FDSDF LW\
HQ 9./ RGHU 9DNXXPVFKUDXEHQ 675%$7267KHQQMRXXR ZRIQHPDW LEFKBOMWHPV VXF
GIPPXQJ ZLH DXFK RKQH HLQJHVHW]W ZMDBX)XQP AGDEXY.Z RO YHDUFDRXPIWFUHZ 6WU
UHLQ QDFK GHQ 8QWHUGUXFNDQIRUGHUZXIQW KR XGH V X6 HW WH.ICBHHHQUW VRXQG HQFOR
$E HLQHP 8QWHUGUXFN NOHLQHU PENUVIVEHP M PEBHBKQBEY RQUWKK QB TXLUHG Y
VIW]OLFK 9DNXXPSXPSVWIQGH HLQ]XVHWQWH@HUBY ZDWGD XA TKHUWELMDEXXP O
LQ GHU OHGL]LQWHFKQLN X D EHLP (YDRRPRHBG WR® YWDDJHD YIOAX KR G XPB VIV
%OXWDQDO\WH ZHOFKH DXI FD PEDU HQMNXL HHU M FAHHUGH Q7 KR Q JHZD® EW XV HG
HYDFXDWLRQ RI JODVV\VWHPV WR DQDC

UHTXLUHG LQ WKH V\VWHP

%DUDWWL (QJLQHHULQJ *PE+ 5KHLQVWU JPEK GHHKU
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'LH QHXHQWZLFNHOWH 6RIWZDUH GHU EHGD UHFAHEW@ILQHD GWHKBIRSYHG 6RIW?Z

A&HQWUDYDFFRQWURO?® ELHWHW GHP $GITHHIHEURDUGRG MK WR'GRREZGRID B EMF

9RUWHLOH (LWKHUQHWFRQQHFWLRQ IRU UHPRWH
( WKHUQHWVFKQLWWVWHOOH I+U JHUQZDIWRR@IXU IDFWRU\
(QHUJLHRSWLPLHUWH EHGDUIVDEKIQJL(®HIHJIHBYWLPE]BG=KRXWGRO ZLWK IUH
$EVFKDOWXQJ YRQ 9DNXXPHU]JHXJHUQ RII PRGH E\ SQHXPDWLF YDOYHV IRU D
$XWRPDWLVFKH *UXQGODVWXPVFKDOW X&XWRPDWUF EKOHI Y RFHU IRU VHTXHQ
JOHLFKPI%LJHQ %HWULHEVVWXQGHQ FRQVWDQW RSHUDWLQJ KRXUV IRU DO
$QJHLJH GHU +LVWRULH YRQ 6W|UXQJHQ DME® DU HR UQKMAWMRU\ Rl HUURUV DQG |
,QWHJULHUWH :DUWXQJVSODQ :DUQXQJ ,RMLHOWDHLHF& HP® GHWHQDQFH SODQ DFF
HQWVSUHFKHQGHQ %HWULHEVVWXQGHQDRBDQV RI ZDUQLQJ VLIQDO DW GLV?
3, $Q]JHLJH DP 'LVSOD\ GHV 7TRXFKSDQHO®VGLDJUDPP DW GLSOD\ Rl WRXFK SDC
,QHJULHUWHU /HFNDJHWHVW I+U JHQW U DQW W JUHUWIRE JOHDIN QHHWW] XRU FHQW UD O
=XVWDQGVSU-IXQJ GHU 9HUURKUXQJ RI SLSH V\VWHP

OHKUVSUDFKLJHU 'LVSOD\WH[W OXOWL ODQJXDJH WH[W DW WRXFKSDQ
'LHY ELHWHW GHP $QZHQGHU HLQH HLQIMKAKWH %HBWHKQ X JISERL KGHKWWHPXVHU D
%HGLHQNRPIRUW IRUW RI RSHUDWLRQ
=XEHK|U )LOWHU $FFHVVRULHV ILOWHUV ZLWK

%HL $QZHQGXQJHQ PLW BWDXE 6FKPXW])RY DGC @IHADAMHR & R FZK M KLEDHVOQWB QG R U
$EVFKHLGHILOWHU PLW DXWR P W LIVHF K HEJOGHHD@E\QW UH Y @Y IHPAQ R W ISQHXPADM|L F FR Q
,QVWDOODWLRQ LP *HVDPWV\VWHP ZLUG V&I NRUSISIMIR-PP K RJ KG B MY FHIH@QW PHVQ L E |
(QWOHHUXQJ GHV 6WDXEWRSIHV RKQH %DM D QH B\ XKW HLUBEWWHEF @ 8 Q W HRIQRRIJ W K H
NDQQ GXUFK HQWVSUHFKHQGH $EVSHUUWKD\G WK -GW R DQ VRIO®S\EWM Q Q' WHKR/H G X V
JHVFKLHKW GDQQ PDQXHOO GXUFK (QW IHYWHQUXISWIZRS IRV VRIGH @ KGO K/ \VW H P
glIQHQ HLQHV $EVDXJDQVFKOXVVHV DP $IVOKHEW R 8 H XA/ WH\DIDXIEH QW WKH ILOW
PLW +LOIH HLQHYV 6WDXEVDXJHUV JHJH ELHOQWMHU D@ O VH B F K HDFRe X\WA VB XERHS. RVR D Y R
$EVDXJHQ YRQ HQW]*QGEDUHQ 6WIXEHQFDUWULGJH EUHDNGRZQ HWF 7KH GUDL
PDQXDOO\ HDWKHU E\ RSHQLQJ WKH ER
QLQJ WKH 3 GUDLQ DFFHVV IRU D YDFX
LQWR WKH YDFXXP FOHDQHU ,Q FDVH \I
WR XVH DQ H[ SURRI YDFXXP FOHDQHU \

%DUDWWL (QJLQHHULQJ *PE+ 5KHLQVWU JPEK GHHKU
7THO )D[ H POBLHKO LQIR#EDUD
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SJUPHUFNJHZLQQXQJ +HDW UHFRYHU\

'"LH LQWHJULHUWH :IUPHU*FNJHZLQQXQJ »H MKRVW K HH. © WGIWUD\W M B UWHRDM ¥ 8 BER Y H
QRFK HIILILHQWHU &D GHU EHQ|WLJWWHQWH® HNW B PWHVK H QHSQ WRIW H B-M OFHHALW L Y
WXQJ ZLUG EHL GHQ EHU*KUXQJVIUHL WHRF¥MULHFDOLERWVHD GH@ KIDJGULYH PRW
NROEHQJHEOIVHQ .ODXHQ XQG 6FKUDXEEBXYDPMNXK®IHUDSMIQQ I Q/YVIWPHIPY LV WUD Q
XPJHVHW]W XQG PLW GHU HUKLW]WHQ $PQXIV&RZROLQI> KU W KHHGEERKOAUX®JIDLU G
GHU $EOXIW NDQQ YRP %HWUHLEHU DOVRDERV ]XR| WKHJ M MR URXHWQUW I XWHEBG H
HOHNWULVFKHQ $QWULHEVHQHUJLH ZLHBGKILV LFD Q REHP UHRDO LIWHRGH EX B HONQV R Z D)\
JHZRQQHQ ZHUGHQ 'LHV NDQQ PLW +L O DHS YWRIQH: )VAWAHXII QX RW FIW@WWD® KHDWLQJ
VFKHUQ LQ GHQ +HL] RGHU :DUPZDVVHUMNUH LVOIDLIGHIGQ 1 B WRHG Y W HAHU@GW ¢ WR U [
RGHU DEHU GLUHNW ]XU %HKHL]XQJ YRQWBRBNH R & HBHR G WNWL B QRRKO\ODDHIQW W F
LQ )RUP YRQ :DUPOXIW HQWVSUHFKHQG EH RQ B \XKS/HILG/ WR @ HIHGFHRY H:BI\L R/IIHD KW Q5 U \ L «
NDQQ GLH :IUPH DXFK ]XU 5HJHQHULHUXQJ YRQ /XIWWURFNQHUQ HLQJH

VHW]W ZHUGHQ

/ILHIHUXPIDQJ 6FRSH RI VXSO\

)D %DUDWWL (QJLQHHULQJ SODQWOWLHIt$%hDW DA W L( L QH-QNHRHABLRQIHIOWE RV VIWH Q J
DXI :XQVFK ORQWDJHOHLWHU ]XU 0RQW D JH+ KHDWZD F KX$ @l U RGHRIURRIRWLBIVWHPEOLQ
VHOEVW |«KUW GLH ,QEHWULHEQDKPH EIDWXLWHWIYILE &VER WHLK R R PAFELHVOIIDREQ L Q

GXUFK PDLQWHQDQFH DQG RSHUDWRU VWDII
$QZHQGXQJHQ $SSOLFDWLRQV
'"UXFNLQGXVWULH 3ULQWLQJ LQGXVWU\
%ULHIXPVEFKODJKHUVWHOOXQJ (QYHORSH PDQXIDFWXULQJ
3QHXPDWLVFKH )JUGHUXQJ 3QHXPDWLF FRQYH\LQJ

=HQWUDOH 9DNXXPYHUVRUXQJ I+U 6WDXENQWUDW YDFXXP FOHDQLQJ
(YDNXLHUXQJ YRQ PHGL]LQLVFKHQ $Q D @WGILFHNOWHDF XXP W3 $\W D QRO HWHD F X D W L
JHEHQVPLWWHOYHUSDFNXQJ YRRG SDFNDJLQJ

$XWRPDWLVDWLRQ I+U 9DNXXPKDQGOLQJ $ XRERRVDAULKIDWEMRLD J YMLAX 0P NODXPG O L Q J

%DUDWWL (QJLQHHULQJ *PE+ 5KHLQVWU JPEK GHHKU
7THO )D[ H POBLHKO LQIR#EDUD

¢
J)
s
)



