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Zusammenfassung
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Executive Summary
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1 Hintergrund und Zielsetzung
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>&(61((&/,! 2&$($3! N3/C;$49.&6! ,13! $&,5%()*3",6.!
4Y5;&)* &(IR/3!1 2&$($4! F&,.$3531,2! 7132%! 2&$! $D!
),(1;.-141 XX _(.$33%&)*1 4&.! $3!".12&$!,Be-
wertung der wirtschaftlichen Perspektiven des

Projekts Murkraftwerk Graz“!C$91'.395.7!
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&.&1,(6/(.$, | 28(! P13639.7$36(! E39%M&.! -$30
5;$8)*CO3HY (.$33$&)*&()*$!X9(($3639".#3/0$68,G!
2&$KC()*N. %1,5! 2$3! 4&;$3$,! Q3%$151,5(6/(.$,!
(I78$! 28%$! >13)*A*31,5! $&,$3! -$3$&,'9)*.$,! X&3
(*9".;:&)*6$&.(9,9;=($! 'A3! 22$! 5$(94.$! B1.%1,60
291$3P$(1c39'.7$36(#3/0$6.(2*,(C$(/,2$3%! (/;;! &,!
28$($4! 1(944$,49,5!  91'5$%$&5.! 7$32$,G! &H0&
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7$&.128%$!1 Q39%%15( 6/(.$,;9,5'3&(.&5!%12%,1 S$' $0

38$,%#3$&($,! 9,1 2$,! ".3/4CY3($,! 6/,6133$,%"*&5!

(8,211,212948.1$&,$,1#/(&.&%,1 X$3.C$&.395!'ARES!
Q&5$,.A4$312$(1c39".7$36(1;$&(.$,16Y,,$, 71

F&$3%117$323,1$&.,:$&.$, 2 Kapitel 212&$!P$.*/2&6!
1,21 2&$! $,$358$7&3.()*9".:8)*$,! S9,2C$2&,51,58,!
'A3128$MB7$3.1,5! 2$3! 7&3.()*9'.:8)*$,! N$S3(#$6&0
-$,1 2$(! P13639'.7$36(! E39%2935$(.$;;.?! + Kapi-
tel 317$32$,19,()*;&$k$,2!28$!Q35$C, &(($12$3! X &3
(*9'.;&)*6$&.(C$.39)*.1,5$, ! g(#$%&'&()*$! +,-$(&0
1,( Q1,21".3/45%(.$*1,5(6/(.$,!(/7&$!89(*  Qi/7 O
<,9;=($h!-/35$(.$;.1 1,2! &4! 9C()*;&$k$,2$,! Kapi-
tel 4129391(1"y*;1(( /;5$31,5$,!1,2!Q4#'$*,1,5%,!
9C5%$;$&.$1?!

e&$;! 2$3! " 128 &(.! 29C$&! ,&)*.! 2&$! >13)*'A*31,5!
$&,$31-/;;(~,285%, | X&3.()*9".;8)*6$&.(9,9;=($G! 29!
$&,! \$&;! 2$3! *&PB! ,/.7$,285%,! +,/349.&/,$,!
Y"'$,.:&)* ,&)*.! -$3'A5C93!(&,2! C%77?! $3(.! 4&.1%
$* 4$,2$41N3/0$6./3.()*38&... I-$3'A5CI3! ($&71$ 30
28, 21>&$! Q35$C,&(($! 23! '&H2(/;;$, 0$2/)*! $&,$,!
$,$358$7&3.()*9'.;&)*! '1,2&$3.$,! M$&.395! %1! 2%,!
>&(61((&/,$,! AC$3! 2&$! 7&3.()*9'.;&)*$,! 8*9,)$,!
1,21S&(&6%,12$(P13639".7$36(!E399&$'$3,?
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2 Energiewirtschaftlicher Bewertungsansatz

2.1 Vorbemerkungen

>13)*12&$! U&C$39;8(&$31,5! 2$(! $1B(H$,! .3/ 40
4936.$(! 1,2! 2$3! 294&.! -$3C1,2$,$,! Q&,A*31,5!
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$&,' ES@S.(4/,/1#1;) -141 0$7$&;&5$,! R$3(/35$3! 9,0
5$($.%.5,!".3/4#3$&$! 4$& (. ACS3! $&,$! 3$&,!6/(
C9(&$3.$! M$33$)*,1,5(4$.%/2$! $34&..$,.?! Q,.(#30
)*$,2! :$&8.5.$,! (&)*! 2&$! ".3/4#3$&($2$3! Q,2-$30
C391)*$3@&$! -/,! 2$,! -$39,.7/3.;8)*$,! M$*Y32$,!
5$,$*4&5.17$32%$,141((.$, GL29?191)*1-/,12$,1Q 30
%$151,5(6/(.$,! 2$(! c39'.7$36(#936(! &4! E$C&S0
4l [#l; 19C21>9213)*17132$15$77+3;$&(.$.G129((12$3!
5$(94.$! Q3%$151,5(#936D,5'3&(.&57&3.()*9'".;&)*!
C$.38$C$,! 7$32%,! 6/,,.$?! >$45$5$,AC$3! 7$323,!
*$1.$! 285! ".3/4#3$&($! 1,2! 294&.! 28 Q3;Y($! -/,!
c39'.7$36%$,191(!<, 5$C/.11,2!1B9)*'395$!9,12$3!'A3!
$&8,$! S$5&/,! 49k5$C;&)*$,! ".3/4CY3($! 5$C&;2$.G!
7/213)*1 2&$! X&3.()*9'.;&)*6%&.! -/,! c39'.7$36$,!
&)1 4$*31 #$3! ($! 5$5$CS$,! &G(/,2$3,! -/,! 2$3!
0$7$&;85%,!c/(.$,(.316.1312$3!<,:95$!1,2!12$,1Q¥0
($,191(12$4!".3/4-  $3691'IC$H(.8&44.17832P!

<1)*1 73,1 -&$:$! Q,$35&$-$3(/351,5(1,.$3,$*4$,!
-1,12%,18,12$3!R$359,5$,*$&.15$.3/"$,$,!Q,.(*$ &0
21,5%,19%141M911-/,1X9(($3639'.7$36$,1213)*12 &$!
-$35;$&)*(7$&($!,&$23&5%, ! \8&S$C(6/(.$,12$3!9;.$,G!
4$&(.1 C$3$& YC5$()*38$CS,$,1 <,;95%,1 #3/'&.8$3%,G!
AA(($,1*$1.919,(.$*$,28!+,-$(.& .&/,($,.(*$&21,5!
9,12&$!(&)*I5%",2$3.$,1$,$358$7&3.()*9".;&)*$,|9C$3!
91)* '&9,%&%$31,5(3$5-9,.$,! S9,2C$2&,51,5%,!
9,58#9((.1 7$32$,?! B$CS$,12$4!1$,.(.9,2$,$,1X$. .0
C$7$3C! &4!".3/44936.! 1,2! 2$3! 294&..1 5$5$C$,$,!
PY5;&)*@5&.I'A3IR$3C391)*$3G!&*3$,IR$3(/35$307$)
($;,! %11 6Y,,$,G! (& 2! 2&$(! C(#7?! 2&$! %1,$*4$,23!
" 3/4$3%$151,5!91(12$,! g5$'Y32$3.$,h!";16.1&3%0
2$,1$3,$1$3C93$,! Q,$35&$,! X&,2!11,2!"/, $! /2$3!

aKk'a

28&$! 213)*I MO($;! +++! 537, 2$3.$,1 <, 2$31,5%,!-/,!
M9,6$,!9,12&$!:&,9,%8$35!-/,|E3/k#3/0$6.$,?!

>&$!X&3.()%9".;8)*6$&.1 $&,$3! +,-$(.&.&/,1 &,1 $&,I(R9
($3639".#3/0$6.1 78321 29C$&! 531,2(*.%;&)*! -/,! $&,$3!
S$&*$! 1,.$3()*&$2;&)*$3! S9,2C$2&,51,5%,! €D
(.&44 21B$CS,12$31¢/(.$,01,2!1Q3;Y(($&.$! g+,-$E&0
&,( 01,21 M$.3&$C(6/(.$! C%72Q&,,9%4%,! 9 1(!
"3/4 01,21S$5%;$,$358&$4936n!(&,2!2&$(1&,(CHD
2$3$! 283! <3.1 2$3! :&,9,%&$31 BPG! <,.$&;Q&5%]
1,21:3$426948&.9;h!(/7&$!4Y5;8)*$!:Y32$31,5%,7!>0!
$&,/E3/k.$&;! 28$($BB! 29(! P13639'.7$36! E39%4$0
%&'&()*$,! S9,2C$28&,51,58,! Y"$,.:&)* 1,2! 294&.!
91)*1'A3128$!-/385$,2$!". 128!, &)*.1-$3'A5CI3! &(.G!
7$32$,! 2&$! 'A3! $&,$! X&3.()*9".;8)*6$&.(C$7$3.1,5!
C$,Y.&5.$,! N9394$.$384! :/;5$,2$,! 9,%9,2! 2$3!
<,9:=($! -/,! -$35:$&)*C93$,! X9(($3639'.7$36$,!
(I78$!-/,1U&.$39.137$3.$,1*$35$;$&.$.!1,21.39,(#90
3$,.12935%(.$;;.?!e1! M$B,! 7&32! %1 (1. 9&)* 91'1 28!
5$7/*;.$,14$.%/2&()*$,1<,(9.96!%131Q344&...;1,5! 2$3!
(#$%& &()*$,1+,-$(.&.&/,(6/(.$,G! 2$3! ".3/45%(. $0
*1,5(6/(.$,1(/78$12$(1cO#&.9;7$3.(1$&,5$59,5$, !

|
2.2 Methodik

Spezifische Investitionskosten

\ $)*,&()* 07&3.()*9".;&)*$! C$,,%9*%$,G! 7&$! G+7?!
2&B(#S%&'&()*S,! +,-$(.&.&/,(6/(.$,! g27?!+,-$(.&.&0
1,(6/(.$,! C$%/5$,1 911 29(! S$5$;93C$&.(-$34Y5$,!
&,1[[6X* 1/2$3!C$%/5$,191' 2&$! Q,5#9((;$&(.1,5! &,!
J[6Xh! 7$32%,! *A1'85! 'A3! $&,$! $3(.$K1((95%! %1B
#1.$,%8$;$,1X&3.()*9'.;&)*6$&.! $& $(! X9(($36390
#3/0%$6.(%$39,58%/5%,?! +4! S9*4$,! 2&$($3! ".12&3$!
7$32%,! 28$! (#$%&'&()*$,! +,-$(.&.&/,(6/(.$,! 2%(!
P13639'.7$36(! E39%! P$3! 4&.! 2$,! (#$%&'&()*$,!
+,-$(.&.&/,(6/(.$,! -/,! &! OA,5(.$3! R$359,5$,*$&..!
3%$9;&(&$3.$3! C%7?! 96. 18R 11/2$3! 6/,63$.$3N 90
,1,5! C$'&,2;&)*$3! X9(($3639'.9,;95%,! &,! _(.$33$&)*!
5$C$,)*4936. ?! F&$3%1! 7&32! 91" $&,$! 14'9,53$&)*$!
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N3/0$6.9.$,C9,6! %13A)65$53& ! 2&$! -/,! 2$3! $D!
),(1;.15$4%$&,(94!4&.12$3! T,&-$3(&.M.'A3IM/2$,61 ;0
131841 e15$! $&,$3! ".12&%$! 'A3! 28komasterplan 111!
91'5$C91!7132$!iDj?!R/,! 2$,! &,! 2$3! c39'.7$36(200
$,C9,6! $3'9((.$,! 6,9##! HIl ! X9(($3639'.9,;95$,!
7$32$,10$2/)*1<,;95%,!1,.$3!J IPXG!N14#(#$&)*$8
1,2! "#$&)*$3639'.7$36$! (/7&$! <,;95%,! /*,$! 9 CO
0*;&$k$,2!-9;&28&$3C933$!+,-$(.&.&/,(6/(.$,"'A3I12&$($,!
R$35;$&)*! 91(5$()*&$2$,G! (/' 29((' &, "144$! V!
c39'.7$36$! 'A3! 23,! M$,)*4936! 4&.! 2$4! P13639.0
7$36! E399%8613! R$3'A51,5! (.$*$,?!&$($! V! <,;95$,!
C&;2%,! 29C3$&! 6,9##7FIPX! Q,5#9((;$&(.1,5! (/7&$!
32?2!DR IEX*[9! S$5$;93C$&.(-$34Y5$,19CL,2! 7$ &0
k$,! $&,! -/,! 2$,! N3/0$6.$,.7&)6;$3,! 9,5$5$C$,$(!
+,-$(.&.&/,(-/;14%,11-/,132?\DGD IP327!91' ?

Spezifische Stromgestehungskosten

< (1 (#$%&'&()*$! ".3/45%(.$*1,5(6/(.$,! gUS-$;8%$2!
8/(.1/" Q;$).38)&.=1 1UBIQN! -$3(.$*.1 49,1 2$,! AC$3!
2&$! B1.9%1,5(291$3! $&,$3! <,;95$B4&..$;.$,! '&0
,9,%49.*$49.&()*$,! P&..$;7$3.! 2$3! ".3/45%(. $0
*1,5(6/(.$,?!>9C$&! 7$32$,12&$!M937$3.$!9;;$3! (1
59C$,! g+,-$(.&.&/,(6/(.$,! 1,2! O"*3;&)*$! M$.3&$C
91(59C$,h!213)*12&$!M937$3.$!2$3!".3/4$3%$151,5!
5$.$&;.?! >&$! USIQ$3$)*,1,5! $37;5.1 29C$&! ,9)*!
';5$, 2$31:/34%;1giWGK;] hl

A
Hy b Zﬁ!ml
Lo Me
'=1(q1 1!
UBIQ! ".3/45%(.$*1,5(6/(.$,1&, J[PX* !
w588 (6(S, &,
<l M$.38$C(6/(.$18410$7$8&; 855, @9*31&11][9

Ps!  Q3%$15.$.3/44%$,53! &4! 0$7$8;&5%,! @9*3! ¢
PX*[9 !

& 69;61;9./3&()*$3!e&,((9.%!&,'m
! 69;61;9./3&()*$!B1.961,5(291$3!&,! @9*3$,
N 0$7$&;85%(1B1.%1,5(09*3!gJGIHG!?2?,h

LCOE!

>&$! (H$%&'&()*$,! ".3/458(.$*1,5(6/(.$,! 7$323,!
*1'&51 %141 R$35;$&)*! 1, $F&$2;8)*$3! R8&I,.$,!
$&,$(1+,-$(.8.&/,(-/3*9C$, (1/2$3!'A31 2$,| R$35;$&)*!
1,.$3()*&$2;8)*$3! \$)* ///5&$,! 5$,1.%.G! 29! 213)*!
28$1>8&(6/,.8$31,5!9;;$3!<1(59C$,!1,2!12$3!$3%$15.9,!
"3/44$,5$! 91 2$,! 5:$&)*$,! M$%15(#1,6.! $&$!

avia

R$35;$&)*C936$&.12$31U8IQI$33$&)*.17&3271<;:$32&,5(!

(.$::$,! 288! ".3/45$(.$*1,5(6/(.$, $&,$! 35&,$! R$ 30
5:$8)*(3$)%,1,5! 9 1' c/(.$,CO(&(! 293! 1,2! ;9(($,!
29481 [* $! %1(".%;&)*$! M$3A)6(&)*.&51,5! 2$30Q&
9%4$,($&.$! /)" 63&,$! <1( (95%! AC$3! 2&$! X&3
(%9".;8)*6$&.158,$31+,-$(.&.&/,1941?

Kapitalwert — Cash-Flow-Analyse

+4!  Q,.()*$&21,5(&,21,5(#3/%$((! #/.$,%8&$;;$3!
+-$(/3%,! ($;:$,! 2& B! (H$%&ES,! ".3/45% (.$0
*1,5(6/(.$,!,13!'$&,$!'R93&9C;$!1,.$3!-&$;$,' g4 Y0
)*$,h! 2931 " 1 E$7&,, A n! R$3;1(.3$)*,1,5G! &,.$3,$3!
e&,('1kG!c9#&.9;7$3.1/2$31<4/3.&(9.&/,(%$&.17$32$,!
%14&,2%(.! 9;(! Q35%,%1,5! *A1'&5! 0$2/)*! 9,(.$;;$!
$&,$3! UBI@M$3$)*,1,5! &4! e15$! 2$3! 7&.()*9".; &0
)*$,IM$7$3.1,5!-/,1c39".  7$36(#3/0$6.$,1$348&..$;.P!

B$C$,!2$3!Q34&..;1,512$3! (#$%&'&()*$,!".3/45%%0
*1,5(6/(.$,! 7&32! 29*$3! &4! S9*4$,!1 2&$($3!".12&$!
91'1E31,2;95%$!2$3!c9#&.9;7$3.4%.*/2$!$&, $!-$3$&
'9)*.$! 2=,94&()*$! X&3.()*9".;&)*6$&.(C$3%$)*,1,5!
'‘A3129(! N3/0$6.P13639'.7$36! E39%213)*5$'A*3.?!
>$3! c9#&.9;7$3.! gB$.! N3$($,.! R9;BBNRh! (.$;;.!
29C3&! 2&$! >&"$3%,%! 9$3!12144%! 2$3! M937$3.$!
0>&()/1,.$2!89(*!:;/7(G!'>8:h! 9;;$3!Q&9*4%,!1,2!
<1(59C$,! &,,$3*9;C! 2%(! M$.39)*.1,5(%$&.3914(!
$&,$3! +,-$(.&.&/,! 2931-§;?! 1®?IKjh?! +4] E$5$,(9.%!
%14! @5%$C,&(! 2$3! UBIQM$3$)*,1,5! ;9( ($,! (&)*!
213)*! 2&$! M$3A)6(&)*.&51,5! 2$3! Q&,,9*4%,($&.$!
1,4&..$;C93! <1((95%,! %13! X&3.()*9'.;&)*6$&.! $&,$3!
+,-$(.&.&/,19C;$&.$,P!

2.3 Technische und wirtschaftliche
Parameter Murkraftwerk Graz

Regelarbeitsvermégen
>&$ON*3;&)*A31../0".3/4$3%$151,5! g27?! Q3%H
51,5!9,!2$3!E$,$39./36;$44$h! 2$('P13639'.7$36(!
E39%! (/;;! C$&! ZDGa! EX*[9! ;&$5$ 2T,.$3! M$3AB0
(&)*.&51,5! 2$(! Q&5%,C$293'(! 2$(! c3B$36(! (/7&$!
2$31&,.$3,$,! $;$6.3&()*$,! R$3;1(.$! g192!\39,(/ 30
49./3n!&,12$3! FY*$!-/,' Hm! iVj G! C$(.&44.! (&)91(!
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2$4!1S$5%$;,93CH&.(-$34Y5$,!gS<RA&$! &29(1Y"$, .0
;8*8! B$.%! $&B(#S&(.$1,2! 294&.1 -$34936.1,5( A
3$:$-9,.$!".3/44%, 5%$!4&!1ZHABX*[9?!!

Investitionskosten
>8$96.1$;(.$!-/,12$,IN3/0$6.$,.7&)6;$3,16/44 10
,&%&$3.$! €9*%;! %1! 28,15(.&.&/,(6/( .$, 12$(!¢c39'.0
7$36(#3/0$6(! (.944.1 91(! 284! E$()*N.(C$3&)*.!
233! Q,$35&%! ".$&$34936! <E!'A3! 29(! @9*3!1HJAD
;&$5.1C$&!1JIB&/T)! iZ) ?%,,$3*9;C! 2$3!-$359,5%,5,!
KI@9*3$! (& 294&.28$!+,-$(.&.&/,(6/(.$,114!6,9##!
HKm! 5$(.&$5%,G! 7/CHRP?! 2&$! F~;' $1 2&$($3! /(G
$,.7&)6;1,5! 91" &,";9.&/,(C$2&,5.9 N3$&((.$&5$31
5%$,1%13A)65%'A*3.17$3%,!69,,?!g<CC3Ih?!

Abb. 1: Entwicklung der kommunizierten In-
vestitionskosten Murkraftwerk Graz

Jib!
|
w I A OB bKI.bKL...
S aZ!
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E WA el el
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= HI A el e
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HIJIr - HIJJ' HIJH! HIID! HIJW!

01$;;$L1c/,%%$3,! U95$C$3&)*.$! 2$3! Q,$35&$! ".$&$34936!

g@9*3$(%9%;IC$%&S*.1(&)*191'| @9*312$3IR$3VLShi&)*
<1(! 28,! 5$,9,,.5,! +,-$(.8&.&/,(6/(.$,! ;M((.! (&)*!
O$2/)*!,&)*.19C;$&.$,G!/C! 293&,! C(#77! 91)*1 2880N;
1,5( 0 1,2 E$,$*4&51,5(6/(.$,G! M91%$&.%&,($,G!
12$31c/(.$,!'A3I R$3(&)*$31,5%,! 74*3$,21 2$31M9 10
%%$8.1$,.%9;.$,! (&,2B! 7$;)*$!55'21 28,1 +,-$(.&.&/, (€0
293'17$8$3!$3*Y*$,16Y,,$,? !

>$45$5$,AC$3! &(.! 29-/,1 91(%15%*$,G! 29((! &,! 2$,!
Jib IP&/7! 28$19,! 28! ".92.1 E39%! -/,1 2§ N3/0O$60

az'a

$,.78)6:$3, I'&$k$,2$,1€9%1,58,! -/,IHI P&/?!'A3!
2%, 15$#:9,.$,! MD1I$&, $(1"#$&)*$369,9;(8,.;9,5!2%(!
:&,6$,! P131'$3(! C$3%$&.(! C$3A)6(&)*.&E8,2! iaj G!
91)*! 78,1 *8&$3%1! 6$&,$! /"&%&S;$! ".$;;1,5,9*4$!
213)*1 2&$N3/0$6.$,.7&)6;$B/3;&$5.1:A3! 283! 780
$39,1<,9;=($,1841S9*4$,128$($3!". 12837 $32%, 19;(!
MO(&(9,,9*4$! 29*$31JIb P&/T! +,-$(.&.&/,(6/(.$,!
&AIES$;27$3.1HIIDIL, .$3(.$;;. 2

E$4°KIp!HZ!_6/(.3/45%($.%!HIJHIEY,,$,I'A3IP&. .0
$3$! X9(($3639'.9,,95%,! g2#?! Q,5#9((;$&(.1,5!
%7&()*$,1 111,21 HI IPXh!+,-$(.&.&/,(%1()*A(($! C&(
JIm!2$31'Y32$3"*&5$1+,-$(.&.&/,( 6/(.$, G149f&49;!
O$2/)*IWII 1] [6X ! C%72UR&?]! #3/! N3/O$B C$90
:395.1 7$32$,2! :A3! 29(! P13639'.7$36! E39%! (&,2!
2$4,9)*1 V P&/ +,-$(.&.&,(%LO*A(($! &,! 2$3!
X&3.()*9".;8)*6$&.(3%)*,1,5! %1IC$3A)6(&)*.&58,?

Kosten fiir Betrieb und Wartung
:A3129(1P13639".7$36! E39%&,2!6$&,$! <,59C$,! %1!
2$,1;91'$,2%,!c/(.$, V'A3!1?19?!M$.3&$CGLYP3B,2!
R$3(&)*$31,5$,!-$3'A5CI3G! (/1 29((1'A3! 2&$! 7$&.$33,!
<,9;=($,! 91" U&.$39.137$3.$! %13A)65$53& " "$H30
2%, 41((?' E$,$3%;;! %$&5$28$M$.3&$C(6/(.$,91"
E31,2! 283! <C*5&56%$&.! -/4! 6/,63%.%,! ¢39'.0
7$36((.9,2 /3.1 (/783! 2$3! BYKS$! 2$3! <,;95$5&,$!
*+$1M9,2C3$8$28=#&()*$ r'U&.$39. 18 $3.$!;&$5$,!
29*$3P678*$,1!1,21Wm!2$3!+,-$(.&.&,(6/(.$,9;(!
O"*3;&)*$! <1'7$,21,5%,! 'A3! M$.3&$C! 1,2! X93,5!

ibj 2IA3!_(.$33$&)*15$* 2$45355,AC$32$3!R$3C1,2!
&$&,$3'R$3VS$,.;&)*1,5!191(12$4! @9*3!HIZ! 29-/,!
91(G! 29((2&$! M$.3&$C(6/(.$:, 1X9(($3639".9,; 90
53,! C$&! /#.&49;$3! <1(;$51,5! 1,2! 793.1,5(934$4!
M$.3&$C! %14$&(.! 1,.$3MIPX*!  ;&$5$,1J1j] ?MB&!
M$3A)6(&)*.&51,5! 2$3! 9;;5$4$&,$,! N3$&((.$&5$31,5!
%7&()*$,'12$4!R$3Y"$,.;&)*1,5(09*31,2!HIIK! $, .0
(#3&)*.! 28$(b&,$4! *$1.&5$,! E$;27$3L -/, $.79!
W]k [PX*

NN NNRRRRRRRRITT NN ANRRAA |

3 <;(1 639'.7$36(C$5;$8.$,28! MI149k,9*4$! &(.! $&,! €9,9! %13!
"944;1,5 2$3! "$&.$,7(($3! $,.,9,5! 2%(! ".91C$3$&)*(! 23(!
P13639'.7$36(!E39%!$3'/32$3;8)*19c/(.$,()*".%1,5! HIP&/Th?!
<,(.$:;$!1285($3!G6;$8,$,1UY (1,511 &(.!-/,12$3!".92.1 E39%! O$2/)*!
2&$1Q338)*.1,5!$&, (! "#$&)*$369,9;(1 481 $&,$4! +,-$(.&.&/0-
114$,1-11Z  VIP&I?!]1-/35($*$,1&,128(($,!+,-$(.&.&/, (/#128&S!
HIIP&/?!]12$3IN3/0$6.5,.7&)6; 33!, &$kS, 1(/;;$1?



".12&$IM$7$3.1,512$317&3.()*9".;&)*$,IN$3(#$6.85,12$(IN3/0$6.(1P13639'. 7$36!E39%

<1'! MO(&(! 2&$($3! E3YK$,/32,1,5! $3/;5.1 91)*1 2&$!
7$8.$3$! <C()*".%1,5! 283! O"*3;8)*$,1 M$.3&$C(6/(.$,!
2$(1P13639'.7$36(!E39%G! 2&$! C$&! $&,$4! S<RI-/,1327!
ZWEX*[9! 294&.1C$&! 3TBIP&/A[9!/2$3!IGb m! #2971
283! +,-$(.8.&/,(6/(.$, | ;&$5$? >9C$&7&32 1,.$ 30
(.$;;.G! 29((293&,191)*! 2&$! <1'7$,21,5%,! 'A3! 283!
R$34936.1,5! 2$3! $3%$15.$,! ".3/44$,5%,] C$3AB0
(8&)*.85.! (&2lg1®?! <C(&)*$31,5! -/,! 1,5%#9,.$,!
B&)*.-$3'A5C936$&.$,8/3./;&/49,9584%,. GF$ 30
*$9212$3IR$379;.1,5h?!

>&$! c/(.$,!'A3! M$.3&$C! 1,21 X93.1,5! C$3A)6(&)0
53, 10$2/)1&?1 52! &)*.12&$!<1'7$,21,5$,!&4! e 15$!
-, |E3/k3$-&(&/,$,G! 7$;)*$!'A31$&,$!58#:9,.5!<,; 90
5%,:$C$,(291$3! -/,! 4$*3$3$,! @9*3%$*,$,! #$380
2&()*! 213)*061'A*3$,! (&,2! g%?! M?! QB(HE...$)* &6!
J9)*1)9?21 HK! @9*382! <1'1 E31,21 283! T,(&)*$3*$&..$,!
ACS$3!FY*$! 1,21 e$&.#1,6.1 2831 <1'7$,21,58,! 7$ 30
23,1 28%! c/(.$,! -/,! E3/k3$-&(&/,$,! (/7&$! 2&$! Q 30
%$151,5(-$3;1(.$! 7°*3$,2! 2$3! S$-&(&/,$,! 'A3! 2&$!
7$8.$3$,!<,9;=($,!,&)*.| C$3A)6(&)*.&5.71 T45$6$*3.!
&%k O$2/)* 91)*! $&,! 4Y5;&)*$3! S$(.7$3.! 2%(!
39'.7$36(! ,9)* 1 Q,2$! 2$(! 1,.$3(.$;;.$,! M$.39)*0
1,5(%$&.3914(1-/,! KIl@9*3%$,!9(/5?\$34&,9;!R9;1$h!
&)*.1&12&$1X&3.()*9".;&)6$&.(C$.39)*.1,5$, 1$&, P

Kosten fiir Netzverlust- und Systemdienst-
leistungsentgelt sowie Primarregelung

E$4°k! pKD!I<C(?!1J!1, HIKVI<C(?18;$6.38%&..(T&3
0*9'.( 01,2! 0359,&(9.&/,(5%($.%YQ;XIERIHIJI! &,!
2$3L9((1,5! -/411Z2IH?HIIW 1(&,2!-/,! Q&, (#$&($3!
48.1$&,$35;$6.3&()*$,! <,0%1(( ;$&(.1,5!-/,1 4$*3!

9;(! 'A'l PX!' 29(! B$.%-$3;1(@ 1,2! (/5?! "=(0
$42 &3$,(.;$&(.1,5($,.5%;. 1%1!$,.3&)*.$Plel1( .%;&)*!
AA(($,128$*&$3-/,/C$.3/"$,$,!Q&, (#$&($3!5$4 K!p!
VV! <C(M! eJ! 2&$! c/(.$,! 'A3! 2&$! N3&4733$5%;1,5!
AC$3,$*4%$,?! B$.%-$3;1(0 1,2! "=(.$42&$,(.;$& (0

1,5($,.5%;.! 7$328,!-/41Y(.$33%&)*&()*$,! S$51;90
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H >13)* 29(1 B$.%-$3;1(.$,.5$;.1 7$32$,! 0$,$! c/( .$,! 9C5$5/:.$,G!
2831 2%, B$.%C$.3$&A¥3! <1(5;$&)*! #+*=(&69;&()*$3! BS.93
A($! S, (55, ?SC$3! 29(! "=(.$428%(.;$&(.1,5(3,.5%;.! 7$ 30
28,1 2&$! c/(.$,! 283! "$61,2°33$5%;1,5! (/7&S$! <1('9;;35($3-$!
OF(8.&-$1\$3.8"33$5;1,5h191(12$4!-/,12$31<1(.3& N 7$3!E3&R
/359,&(&$3.3,! S$53;$,$35&$4936.! 9C5$2$)6.G! 2&$! ,&)*.1 213)*!
28$1Q,.5%;.$'A31<1(5;$&)*($,$35&H12$, M&;9,%5314##%% 30
9,.7/3.,8)*$,191'5$C39)* 17$328, ?

Qa'd

/31QUB/,.3/;107*3 ;&)*1213)*1B/-$;;$!2$3!"=(.$4,1 .0
%1,5(.93&8R$3/32,1,5! HIJH!'$(.5$;$5.11,2! C$.30
5%, 1&4! @9*3! HIJKIK@[PX*! gB$.%-$3;1(.$,.5%;.!
B$.%$CS, 8V " $&$34936HC%72! HARRAX* g "=(0
$428&$,(:$&(.1,5($,.5%;. ?1&$!c/(.$,! 2$IN3E&4B0
3$5;1,5!7$32%,!-/,12$31<NE!2&3$6.19,12&$!C$.340
$,1Q8&, (#$&($3!-$33%)* $.|gC(#7?!IGDHPX*  I'A3!
J20193.9;!HIJKhG!7/C$&!2&$!d193.BEAS!9,5$4#9(0
$,1Q,.5%;,.$1,&)*.1-$3Y"$,.;:&)*.17$32%,? |
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Abb. 2: Jahresmittlere EEX/EPEX Day Ahead Spotmarktpreise und EEX Phelix Baseload Year Futures
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Abb. 3: EEX Phelix Baseload Year Future 2016
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Abb. 4: EPEX Spot Phelix Base 2014 und Netto-
Stromerzeugung Murkraftwerk Graz
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,9)*'395$G! 2$(! AC$33$5&/8! B$.9091(C1(! (/783!
2$(! <1(C91(! 2$353,$1$3C933,! Q,$358$,?! >&B0Q
5$C,&(($! -/,1'1,294%$,.9;$,! ".3/44936.4/2$;;$,!

6Y,$,! 2&3$! ;9,53&(.&53$! ".3/4#3$&($,.78)6;1,5!
0%$2/)*!,13! 4&.! $&,$3! 233! T,(&)*$3*$&.! 2&$($30Q&
59,5(53Yk$,! $,.(#3%$)*$,23$,! M9,2C3$&.$! #3/5,/ (0

&68$3$,11,21 1.$3)*$8&2$,! (&)*1 &,! &*3$,! @5$C, &0
($,! 4&.1,.$3! ($*3! 2$1.;8)*?1<CCAK! %$&5.! 2&$(! 94!
MS$&(#&S;! -$3()*&$2$,$88/5,/($,! 'A3! 28,1 E3/kO
%9, 28 (#3$&(! %7&()*$, | HIHI! 1,21 HIDI! &4! 2$1.()* 0
Y(.$33$&)*&()*$,!".3/44936. ?

Abb. 5: Prognose Grofhandelspreis Baseload verschiedener Studien bis 2030

T = 6/0+,(.&.1.1<6.1$;;$0N/;&.&60"%$,93&/!gHIIDh!
Ji A =@=—_6/0+,(.8.1.1Q,$35&$7$,2$0"%$,93&/!gHIIDh!
——"/)&$.$IES,$39;$!/*,$!CO#9%&.".(4936./gHIIDh!

bi! 1 ")) &$.$IES,$39;$14&.1C9#9%& ".(4936./gHIIDh!

all A 8QS<IE;/C9;!S$28$(&5,!gHIIDh!
_ 8QS<!R/3.$f!igHIIDN!
ji ZI! A 8QS<!P$.9!gHIJDh!
é Q,$35=M39&, #l/;!".3/4#3$&($IHIWI!gHIIDh!
g Vi '3/,.&$31$)/,/48)([3HC!0!Q'X&%&S, $(1S$5&4$?!"%?!M<T!gHIJDh
&+
g kil '3/,.&$31$)/,/48)(3HC!0!Q'X&%&S, $(1S$5&4$?!"%?!Q'X&I6&$| 70
o == N3/5,/([QX+[EX"10!S$'$3%$,%6#3/5,/($[\3$,2(%$,93&/!gHIIWh!
§ Wi N3/5,/([QX+[EX"10!e&$;%$,93&/!gHIIWh!

'3/,.&$31$)/,/48) ([:ISP<Q\01"%$,93&/1S$'$3$, %!gHIIWh!
SO Y R =0=Q,$35=M39&#//;10!"%$,93&/,/QQE!HIJW!gHIJWh!
HI === 3HC!0!S$'$33$,%(%$,93&/!gHIIWh!
3HC!0!"%$,938/!<6.&/,(#3/539441gHIIWh!
T A 0 355 #50)SIMOVOIESSS #S0)8"%68,03&/gHIIKN!
' . . . QQtIMI($;/92!v$93!:1.13$w!
HIJK! HIHI! HIHK! HIDI! * Notierungen 9. November 2015

01$;$L! _6/0r(.&.1.G! ")&S$.$! E$,$39;3G! 8QS<G! Q,$35=! M39& #//;G! '3/,.&$3! $)/,/4&)([BHCG! N3/5/([QX+[EX"G! '3/,.&$3D $
48)([:ISP<Q\GI3HCGE3$$,#$9)$@QtIg&, c;944$3! @9*312$3IR$3Y"H)*1, 5uR&$!IQ35$C, &R$3!". 1285 CH%&S*$, | (&PL'11,.$3()*&$2;&0
Y*$IMO(&(O9*3BY 1713281 29*$3191'1$&.,$,15&, *$&..;8)*$,|E$;27$3.12$(1@9*3$(IHIIKI145$3%)* &.h

>&$I7$($,.:8)*$,1 T3(9)*$,1'A31 2&:$($!-$35;$8&)*(7R0
($! 53/k$,! T,.$3()*&$2$! ;&$5%,! -/3! 9;;$4! &,! 28!
1,.$3()*8%$2;&)*$,! <,,9%4%,! %13! Q,.7&)6;1,5! 2$3!
E9(Q1,2!8] HIN3$&($!(/78$!12$3!".3/4,9)*'395$! 12&$!
" 128$,15$*$,IC(#7?I'A3129(! @9*3!HIHI!-/,|E9(#3&0
($.! %7&0*$,! HK! 1,21 WI puW[PX* 1,21 81 10
N3$&($,1%7&()*$, ! IH! L, 2! KN riw. s !191(?!+4! R$O
5:$8)*1 29%1! ;&$5$,! 2$3%$&.! 'A3! 25$3965&.3914!
HIJVI 2&$! B/.&$31,5%,! 'A3!l Q3259(! C$&! $.79!
JZ[PX*IgE<"NIIU  !QQth!1,2!'A3!8l(e$3.8'&69.$!
C$&!13221§BkKa 21 Q,.(#3$)*$,2! C$'&,2%,! (&)*191)*!
28$196.1$;;$,1:/37932(B/.&$31,5$,1&4!".3/44936.!
'A3HIIV! C&(! HIHRS$1.:&)*! 1,.$312$,! ".3/4#3$& (0

aJHa

#3/5,/($ ,!'A3! 29(! @9*3! HIHIK;;$32&,5(! 41((! &,!
28:$($41e1(944$,%9,519,5$4$36.1  7$32%$,G129((12&$!
U&d1&2&.1.1 §2P< 5$C/.1 1,2! BY)*395%h! &4! QQt!
\$348,4936.! &, 2%, @9*3%,! HIJa! C&(! HIHIBS;9.&+
5$3&,5! &P >A&.1 C&;2$,1 283! ;1 5$3'3&(.&5$,!\$38&
4936.(B/.&$31,5$,! $*$3!2&$! 96.1$;:$! P936.;95$! 9;(!
2&$! Q3793.1,5(*9;.1,5! 2$3! P936..$&;,$*4$3! ACS$3!
283$1Q,.78)6;1,5$,1&4!".3/44936.1, 9)*HIJa I9C?!

Q(I$3()*$&,.10$2/)*! ($*311,79*3()*$&, ;&) *G1 29((! (&)*!
28$!".3/4#3$8&($! C&(! HIHII 2$4! B&-$91! 2$3KC N

2935%.$:.$,! N3/5,/($,! 9,5:38)*$,! 7$32$,21\3/. %0
2$41;9(($,! 283! AC$35$/32,$.$,! $,$358$78&3.()*9'&0
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)*$,1S9,2C$28,51,58,1 $&,$,1 %14&,2%$(.1 4/2$39.$,!
<,(.&$5!2$3!" 3/4#3$&($!'A312%,1€$&.3914! 9)*IHIHI!
$3793.$,21>&8$!7$($,.,8)*$, 1B$&CHB2&$($3!Q,.7830
1,517$328,184! :/;5$,2$,1613%!28(61.&$3 L

= Steigende Brennstoffpreise:!>&$! 4$&(.$,! N360
J($,! 5$*$,! -/, $&,$4!  ;9,5'3&(.&b57&$2$3! (.80
5$,2$,! Q3259(#3$&(! 91(?! <,9:=($,! %$&5$,! 29C$&G!
29((IC$&!$&,$31Q3*Y*1,512$3IEQ(#3$&($!-/,IHII91"
WI[PX*! 2&$! E3/k*9,2%;(#3$&($!'A3!".3/4! 141
32?1al][PX*19,(.$&5%,17A32%,! iJVj?

= Steigende CO:-Preise:! >&$! 96.1%;;! ,&$238&5%,!
N3$&($A3! 8l $3.&'&69.$! 7$32%,! 91" $13/#&0
0*$3! QCS$,$! &4! F&,C:&8)6! 91" 2&$! Q33$&)*1,5! 23!
9,5'3&(.85%,! C:849()*1.%%&$:$! ($*3! 638.848 C
7$3.$.2! >13)*1 29(! (/57! M9)6:/928&,5! 6/,,.$! (&)*!
2$31 8 IN3$&(! %793! -4,($8,$4! \&$'(.(.9,2! -/,!
HA91'" AC$3! B. an! $3*/;$,G! 3/.9%2%4! 7$32%,!
7$&.$3%! P9k,9*4%,! $3/32%$3;&)*! 7$323%,G! 14!
28! & 283! #/:&.&(*$,! >&(61((&,! 5%,9,,.3,!
e&$;7$3.1 -/, HI! C&(' HE[. g $33$&)*$,! %1! 6
$,21P/2$;:55(A.%.$! <,9:=($,! 5$*$,1 29-/,1 91(G!
29((1$8,1<,(.&$5!2$318HIN$&(S!-/,1$.791al9 1 THI!
QHKI[. o 12$,!".3/443$&(1 1413221 JJ[PX*1$ 30
*Y*$,17A328$ 11JZ) 21<;:$32&,5(1&(.!, &)*.129-/,1910
9%15$*$,G! 29((! $&,$! (/))*$! Q3*/:1,5! 233! 810
N3$&($!-/312$4!@9*3IHIHI'$3'/;5%,!7&32?

= Market Splitting Deutschland - Osterreich: e13!
613%'3&(.&5%,! A(.1,5! &,,$32$1.()*$3! B$.%$0
5#M($!(.$*.196.1%;;1$&,$!\3%,,1,5! 2$3! ($&.!HIIH!
CH(.$*$,2%,! 5$45&,(94%,! N3$&(%/,$! %7&()*$,!
_(:$33%&)*1,2! >$1.()*;9,2! &4!1S9147>&$!29391(!
3%(1;.8$3%,2%,!P$*36/(.$,! 'A3! 2&$! Y(.$33$&)%0
(0*$,!".3/4-$3C391)*$3!213)*1*Y*$3$!E3/k*9 ,0
2%;(#3$&(H$328%, 14&.132?!DIIP&/T 19C5$()*".%.!
iJaj ?! T45$;$5.191'1 2&$! Y(.$33$&)*&()*$! ".3/49
C3&,51,5! g&,6;?! +4#/3.$h! -/,! 6,9##! ZKX*[9!
773%,! 2&$(132?2! WPX*G! 2&$! ;$.%.$,2;&)*! 91)*!
2$,! 213)*()*,&..;&)*$,! P$*3$3;Y($! $&,%$(! c39'.0
7$36(1&,!_(.$33%&)*1293(.$;;$,?

ajbia

= Stilllegung von Kraftwerkskapazititen: B$C$,!
2%,!,&$23&5%,IN3$&($,!I'A3!'/((&;$!M3$,,(./"$!1,2!
8l He$3.&'&69.$! 7&32!29(! 96.1%;;! ,&$23&5%$10.3/
#3$&($,&-$91191)*1-/,128,!-/3*9,2$,$,!sC$36 90
#9%&.1.$,! &4!P936.!1 5$#3 " BIRNG&; ! 2&$($3!sCH
69#9%&.1.$,! 7&32! 29C$&! 213)*! 2%,! c$3,$,$36&
91((.&$5! &,! >$1.()*%;9,2! C&(! HIHH! (/7&%$! ".&$0
51,5%,!-/lc/*;$  (01,2E9(639'.7$36%,! C$&!IQ3RS
)*$,12$3!.$)*,&()*$,! USCS,(291$3!/2$3! C$&! '$0
;$,2$3! X&3.()*9'.;&)*6$&.DC5$CI1.! 7$32%,! 6)0
,$,?21e1(".%;&)*17$328$,!&,!1>$1.()*;9,2!H?ZII IPX!
9,/ M391,6/*;$639'.7$36%! C&(! HIHI! &,! $&,%/5?!
C;&493%($3-$!AC$35$'A*3.11,219)*; &$k$,2! (.&;0
5$;$5. 2&H(.3/4#3$&($3*Y*$,2$,!Q"$6.$! %1("%0
;&)*$3! ".&;;;$51,58%,! 6/,-$,.&/,%;;$3! c39'.7$36$!
7132%,! &,1 OA,5(.$3! e$&.! &,! $&,$3! S$&*$! -/ 10
2&%,!C$B3.$.11,2!;&$5%,! &,! $&,$4! MP3$&)*! &Y
0*$,!$.7911GW!L, 213 [PX*IO$! J?III 1PX! (.&;;%0
;$5.$31c39'.7$36(69#9%&.M.BJbj GHIj GHJIj

R/3! 28$($4! F&,.$3531,259,, !$&,! <,(.&$5! 2$3!
3$(4&..;$3%,| E3/K*9,2%;(#3$&$!,9)*1 2841 @9*3IHIHI!
9, 1914&,2%(.2&$!1,.$3$! E3$,%$! 2$(! &TCKI29330
(.$::.$, N3/5,/($6/33&2/3(1 9;(!,&)*.1 1,79*3()*$& ,0
&)H$8,58()*".%.17$32%,2;(IMI(&('A3128%87$3.1,5!
2$3IX&3.()*9".;&)*6$&.2$(! P13639".7$36(| E3997&32!
29*$311,.$3(.$;,.G! 29(((&)*! 2$31@ 9*3$@$#3$8.01(0
5$*$,21 -] WI poPX* &4 @9*3! HIHI! 91'l
KIN mok[PX* &41 @9*3! HIHK! 1,2! 7$&.$3! 91
VI mk[PX* &4! @9*3IHIDI! 1,21 Z1 1] ik [PX* &4
@9*3IHIV!.7&)6$;,17&327

>&$! (B6. $1$&,$3! 55'?! (36$3! 91($&,9,2$3;91'$,23,!
Q,.78)6;1,5!2$3! (9&(/,9;$,! "#/ #3$&($!-/,12$,14 /0
9.:8)*$,! Q3%$151,5(4$,5%,! 7&32!C$&2$3! M$S7H0
1,512$314&..$01,2!;9,5'3&(.&5%,! Q3;Y((&.19.&/,1 2$(!
P13639'.7$36(! E39%,8)*.] C$3A)6&)*.&5.G! 122 $(!
783211, .$3(.$;;.G!129(('bZGKm!2$(MO($#3$&($(.8(")
&)*I$3;Y(.17$32%,16Y,,$,! ?
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3 Ergebnisse der Wirtschaftlichkeitsbewertung

3.1 Spezifische Investitionskosten
<1(12$3196.1$;;(.$,! -/,! 2$3! Q,$35&$! ".$&$34936! <E!
-$3Y"$,.;.&)*.$,! <,59C$! %1! 28! +,-$(.8.8/,(6/(.$,!
'A3! 29(! N3/0$6.P13639'.7$36! E39%! JIP&/!
gN33$&(C9(&(! HIIDh! 1,2! 2$#48/0$6.&$3.$S$5%;B0
C$&.(-$34'63,!-/,1 ZDGaIEX*[9! C%7?! 2$Bt3/0$6.8H
$, 1Q,5#9((;$&(1,5!-/,1IVG WPX! ;$&.$,!(&)*[#$%&0
0*$! +,-$(.&.&/,(6/( .$,! -/! IGWal] pp[6X*! C%7?!
V2VIIY wap[6X!19C?!

>91'A3129(! M$,)*4936&,5! 2$3! (#$%& &()*$;,-$(.&.&0
1,(6/(.$,14&.12$,!  91(5$7"*,.$,! VIIY(.$33$8&()*S,!
R$35;$8)*(9,;95%,! $&,! $&,*$&.;&)*$(! M$%15(0BB! $
'132$3;&)* &(.@$32$,! 2&$!c$,,%9*;$,! AC$3!2$,! RS0
C391)*$3#3$&(&,2$f1 91'1 29(! @9*3! HIJK! C$%/5H(P! >
48.1$35$C3,! (&) (#3%&'&()*$! +,-$(.&.&/,(6/(.$,!'A3!
29(1 P13639'.7$36! E39%! &4! E$;27$3.1 HIJK! 327!

JGKHHK[6X* C%721 V2all] k[6X G! 2&$!'A3!23,1&,!
<CCA 2935%(.$;;.$,! M$,)*4936! 2$3! (#$%&'&()*$,!
+,-$(.8.8/,(6/(.$,/C$3A)6(&)*.&5.17$32$,?!

>&$! 93C$&.(9C*,5&5%,! (H$%&'&()*S,! +,-$(.&.&/((B/
$,12$(1P13639'".7$36(! E39%1GKH 1k [6X*h!;&$58,!
29C$&!,&)*.1,1312$1.:&)* AC$3! 28,1 C$&2%, ! HIJH!1,2!
HIJD!9,12$3!P13!&,!M$.3&$C!5$,/44$,$,1c39'.7$30

6%, EY(($,2/3"1 1,2! c9;(2/3" gO$7$&;(! 6,9%##!
JGI mk[6X*hG! (/,2$3,! 91)*! AC$3! 283! ¢$,,%9*;!
9;:$317$8.$3$,| R$35;$8)*(639".7$36$, 21 <1)*| C$&! 23, !
$&(.1,5(C$%/5%,$,! (#$%&'&()*S,! +,-$(.&.&/,(6/(.$,!
%$&5.1(&)*I$&, 1M :&)*$(IM&; 2L1>9(1P13639'. 7$36!E39%!
*9.14&.1V2alll] wk[6X! 2$1.:8)*1 Y*$3$! (H$%& &()*$!
+,-$(.8.8/,(6/(.$,! 7&$! 2&$! c39'.7$36%! EY(($,2/3"!
1,21c9;(2/3'1gW?all! C%7 2\ W2H ik [6Xh! 1,2!:8$5.!
&AIC$3(.$,IM$3$&)*12$(IM$,)*4936(T

Abb. 6: Spezifische Investitionskosten von Laufwasserkraftanlagen in Osterreich
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3.2 Spezifische Stromgestehungskosten
>&$! (#$%&'&()*$,! ".3/45%(.$*1,5(6/(.3,! guSIQh!
7$32%$,148.12$3! &,1<C()*,&..| H?J1 2935$(.$;;.$,! "0

.$49.&6!$34&..$;.?!FA1'&5!7&32129C$&! 0$2/)*19,(.$;;$!

28(1,/48,9;$,!€&,((9.%$(1 2$3! 3$9;$@P1 21 &,9.8&/(0
C$3$&,&5.5! €&,((9.%! -$37%$,2$.G! 7/213)*1 283! GO3;
)*$,1<1(59C$,!'A3!1 1?2192 M$.3&$C! 1,2 X93.1,5! AC$3!
2$,15$(94.$,!M$.39)*.1,5(%$&.3914!/* $! +,2$f9 ,0
#9((1,5! &,! 2&$! UBIGM$3%$)*,1,5! $&,";&$kS,! 6Y,0
$,21>&$! T43$)*,1,5!2%(1,/4&,9;$,! &,12$,1 3$9;$,!

e&((9.%!8'/;5.1,9)*!';5$,2$31:/34%;!  iKjLl
I 41
| = — 1!
o141
&l 3%$9;$3169;61;9./3&()*$3!e&,((9.%!&!'m
& 14&,9:$3169;61;9./3&()*$3!e&,((9.%!&,!m

3 +,9.8/,(39.$!&,!m!

>9301(1$34&..$..1 (&)*1'A3S,S$,! ,/4&,9:$, €&, ((9.%!

1,1 VGKm! gM9(&(9,,9*4$h! $2,! 3$9:$3! €&, ((9.%! -/,!

32?2IWGNPIP&.12$,!17$&. 83! M9(&(9,,9*4%,!-/,! !

JIWP&/Y nk! gIIb P&/ wigph! +,-$(.&.&/,(6/ (O

$,G

- VIP&/T nigk!+,-$(.&.&/,(6/(.$,%1()*1((191(12$4!
_6/(.3/45% ($.%6G

— JVGY mk[PX* I'A3IM$.3&$C!1,2!X93.1,5G! BED
-$3;1(.01,21"=(.$42&$,(;$&(.1,5( $,.5$;.G

~ ZHGEBX*[9! O™3:&)'§ B$./ 0.3/4$ 3%$151,5!
(/7&$!

- KIl@9*3$B1.%1,5(2913%2

CH.&44 $,!(&)*1288IQ!4&. bl @] iy [PX*?! |

A
h+ X g '

! Mey
M i)
. 50 1,16 Mio.€/a
108 Mio. € + %52, ormtn

St T3 1 /a
t=! 11 +0,0441)t

LCOE!

=90,5 €/ MWh'!

>&$! ".3/45%(.$*1,5(6/(.$,! ;&$5%,! 294&.1$.79! 141
29(1>3$8'9)*$!AC$312$4196.1%;:$,!". 3/4#3$&(,&-$91!
-1)92I DI[PX*  C%77?!6,94#! Kim! AC$3! 283! 'A3!
HIDI' 1,.$3(.$;;.$,! N3/5,/($! 2$3!".3/4#3$&($!-/,!

VI mk[PX* 2

>9! CR! 233! F$3;$&.1,5! 2$3! M9(&(9,,9*4%,! 'A3! 2&%!
UBIQAMI$3$)*,1,5! O$2/)*IT,(8)*$3*$&.$,! CH(.$*$,G!

aJkia

7&32! &4! :;5%,23,! $&,$! R93&9.&/,01(5$7*;.$3!
Q&,59,5(#9394%$.$31213)*5$'A*3.11,21&*3$!"$, (&.&0
AL 91 288! (#$%&'&()*S,! ".3/45%(.$*1,5(6/(.$,!
2&(61&$399C$;;$0H?

Tabelle 1: Parametervariation LCOE

Basis-

1
annahme! Y,

Parameter! Variation!

] YHIIP&/?!]! JIWGD![PX* |
HS(&&( 0 5apgan 1

el QJIIP&/?1! aDGVI[PX*!
IH[PX* | bHGKI][PX*!
M$.3&?s0( VIPX !y I I
6/($, ¢ GH'][PX* | aaGK'][PX*'
B1.%1,50 KI@9*35 yuIl@9*3% aZGH!][PX* !
29183 yIDII@9*3 aWGJ![PX*!
Cc9#&.99 VEKi ylImNG.? JIHGa!][PX* !
el | aHMING6?  VaGH![PX*!

XM*3$,21 7,2$31,58,! C$&! 28,1 -9389C;$,! M$.38%C
6/(.$,!$&,,1-$35;$&)*(7$&($! 5$3&,5$,! Q& 1((1 91!
283" 3/45%(.$*1,5(6/(.$,!  *9C$, G'A*3$,! 2,2 $0
31,5$,! 2$3! +,-$(.&.&/,(6/(.$, 1%1! (#A3CI3!*Y*$3$,!
C%77!,8$2385$3$,1USIQ?!IM(#7 2! 7TARES!".3/45$0
(.$*1 ,5(6/(.$,! C$&! $&,$3! Q3*Y*1 51 283! +,-$(.&0
1,(6/(.$,114  IHIIP&/?1]191'13221JINYPX*9,(.$ &0
5%,7!

Q&,$! 5$3&,5%8181Q0'$,(&.&-&.M.1%$&5.! (&)*! 2548
5%,AC$3! C$&! $&,$3! R$3;",5$31,5! 28§.39)*.1,5 (0
%$8914( 2M$&! $&,$3!B1.%1,5(291$3!2$3!<,;95%!-/,!
all @9+3$,!;8$5$28$! (#$%&'&()*$,!".3/45$(.$*1,5(0
6/(.$,! 91)*! /*$! M$3A)6(&)*.&51,5! ,1.7$,285%$3!
Q3(9.%&,-5(.&.8/,$,!C$&!I32[®N*?! |

T45$6$*3.1;9(($,!(&)*1213)*1$&,$!5A, (.&5$3%$!:&,90
%&$31,5/8$2385$8804&.9;6/(.$, h! 2&$!".3/45%($0
*1 5(6/(.$,! 4&.1,.$3! 2$1.;&)*! ($,6%, 2! M$&&,$3!
N3/0$6.'&,9,%8&$31,5! 4&.! ($+31*/*$4! :3$42694&:0
9,.$&;1,2!c9#&.9:6/(.$,!-/,\WGKmI6Y,,$,12&$!USIQ!
C(#72-/,/ AC$3! b1 91'11,.$3! ZI N[PX*13$21%&$3.!
7$32%,21>8$(1 %$8ELY*! 2$,! 53/k$, IF$SCS;G! 23,140
$&5,$$! :8,9,%&$31,54/2%;;$! 91'l 2&% X&3.()*9'.0

K T,.$3! M$3A)6(&)*.&51,5! -/, VIP&/! +,-$(.&.&/,(6/(.$,% 10
O*1((191(1234!_6/(.3/45%($.%7? !
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&)*6$&.1 1! Q3%$151,5(#3/0$6.$,! *9C$! 6Y,,$, ?!
<:$328&,5(16Y,,$,! 283! (#$%&'&()*$,! ".3/45%(.$0
*1,5(6/(.$,! 2$(! P13639'.7$36(! E39%! ($;C(.! C$&!
5A,(.&5$,!:8,9,%8&%$31,5((.316.13%,! 4&.! ($*3! */*$3!
X9*3()*$&.,:8)*6$&.16$&,$,! X$3.! $33$8)*$,G! 2$3! &4!
M$3$8)2$3IC&(I HIDI! %1! $3798,.2$,! Q,.7&)6;1,5!
2$3E3/Kk*9,2$; (#3$&($!;&$52

e1(944$,'9(($,2! N(! (&)* 294&.! 'A3! 29(!
P13639'.7$36! E3998&,$!4&..;$3$!M9,2C3$&.$! 2$3!
(#$%&'&()*$,!3/45%(.$*1,5(6/(.$,!  %7&()*$,! aK!
1,21bK 1] 1y {PX*19C;$&.$,2!

3.3 Cash-Flow-Analyse
:A312&$IM$33$)*,1,512%(1c9#&.9;7$3.JBNRM$323,!
%1(".%;&)*! %1! 2$,1 91(! 2$3! UBMH7$3.1,5! ACB0
J44$,$,! Q&,59,5(#9394%$.$3,! 2&$! '/;5$,2$,!
S9,2C$2&,51,5%,! 9;(! MO(&(9,,9*4$,! 'A3!29(! -$30
$&,'9)*.$189(* Q;/7 P/2$;;! '$(.55;$5.1

= e9%1,5((.3Y4$! g89(* :;/7(G! 8: h! 7$32%,! 91"
23%,! DJ?JH?HK 9;(! M$%15(#1,6.12&(6/,.&$3!
1,2!-$3%&,'9)*$,2!9;(',9)*)*A((&5! 1,.$3(.$;;.!
g221%21%141DJ?2IH?12$(10$7$&;&5%,!@9*3$(h?

w0 +-B(&&L(6/(S) T$32%,! JIWPE/T Kl
gJIb 1P&/7 wph! 9C%AB;&)*IP&/T] hik! 1Y32$0
31,51 213)* 29(! _6/(.3/45%($.%! 1,.$3(.$;.?!
F&$3-/,17$32$,1Z P&/T rik!9;(IN;9,1,5(6/(.$,!
91'12&$! @9*3$! HIJI' C&(THIIV! 1,21 2&$! 3$(.;&)*$,!
JIJ P&/ xk!9;(1$&5$,.;&)*$IMO16/(.$,191'1 2&$!
@9*381JZI C&('HIIB%10$7$&;8;$&)*$,1\$&S, !
&4'P/2%;;19;;/6&%$3?

v < 09*3$(4&..:$3$3! MY3($,(.3/4#3$&(! 7$328,!
WI 1k [PX* g HIHIhG! K wigk[PX*! gHIHKH
1,21 VI ] y[PX*! gHIDI H C$3A)6(&)*.&5.71@
(".%:;8)*1 78321 $&,$! " $&5$31,5! 2831 E3/k*9, 28;
#3$&($! 91'1 71 ik [PX*! C&(I HIWI! 1,.$3(.$;;.2!
<,0*%&%k$,2! C;$&C.! 2$3! MB(3$&(! 3$9;! 60
(.9,.21 <;(! Q3:Y(#/.$,%&9;! 7$32$,! bZGKm! -M
MO($#35&L1.$3(.$;;.! !

ava

= >&$+,79.&/, (39.8 C$.3"5.! HM! #320Q(! $3'/;5.!
$&,$13%&,$IRB.$1$30M$.39)*.1,57

>&$!Q35$C,&(($!2$3!8Q(17 0<,9;=($!(&,2!%1(A0
4%,'9(($,2'&,! <CCZ11,2!2$.9&;;8&%$3.1 &9C$;;$!H
2935$(.$;;.?M$&! $&,$4! ,$59.&-$,! CO#&.9;7$3.! -/}
ONVWBZ/ k! 1,2! $&,$4! &,.$3,8,! e&,('1k! g+SSh!
-/, DGZmIBY,,$,! (&)*12&$!+,-$(.&.&/,$,!&,129(!N30
0$6.! P13639'.7$36! E39%)/,$3*9;C! 2$(! M$.390
1,5(%$&.3914(! -/, KI! @9*3$ ,&)*.! 94/3.8(&$3$,?
e13! Q339&1,5! $&,$3! e&$;38&.$! -/,! VGHKn! -/3!

" $1$3,1 4A((.$ , 1 2&3! ".3/4#3$8($! 5$53,AC$3! 2$4!
MO(&('9;;! 14! VDm! *Y*$3! ;&$5$,!! 27?1 C$&!
VK] misk[PX* &41@9*3IHIKB! al) ik [PX* &4! @9*3!
HIHK! 1,2! ba!] ik [PX*! &4! @9*3! HIDI?! >&$(! &(HMD
2/)*1$&,! M$3$&)*G! 233! ($;C(.! &,! ($*3! /#.84&(.&()*$,!
"9%,93&/(! %13! ".3/4#3%$&($$,.7&)6;1,5! ,&)*.! BO
3$8)*.17&327

<1'IE31,212$(12$1.;8)*!, $59.&-$,IBNRI6Y,,.$!($;C(.!
C$&! $& $BIA3CI3S! S$21%6&$31,5! 283! +,-$(.&.£0,
6/(.5,! 6$&,$! X&3.()*9".:8)*6$&.!'A3! 29(! N3/0$6.38
3$&)*.1 7$32$,7591 91)*1 283! M$.3&$C(6/(.$,!,13180
$, 15$3&,5$,! 1#.848$31,5((#8&%$;3914! %$&I$FB0
C:$&C.19;(175($,.:8)*$3! F$CS;| %RSBCSH(($31,32$3!
783.0*9';&)*$,!  S9,2C$2&,51,5%,! 'A3l  29(!
P13639'.7$36! E39%! 2&$! Q3*Y*1,5! 28$4269# &0
19:9,.$&(11,21294&.1S$21%8&$31,5!2$3!cO#&.9;6/(.$,!
213)*1 $&,$! 9;.$3,9.8-$N3/0$6.'&,9,%&$FH? <;;$30
28&,5(16Y,,.$ 1$3(.! C$&! cO#&.9;6/(.$,! -/, DGZN$E.$!
<4/3.8(9.&/,!&,,$3*9;C! 2$(! M$.39)*.1,5(%$&.3914(!
-V KIl @9*3%,! $33$8)*1 7$328,ul | (/;)*$! 5A, (.&5$,!
'&,9,%8%$31,5(6/,2&.&/,$,! $3()*$&,$,1 0$2/)*! ($;C(.!
C$&! 2$4! 96.18;;! ($*3! ,&$2385%,! eBHI1! $*$3!
1, 79*3()*$&,;8)* ?

e1(".%;&)*141((1&,! 2&$($4! 1(944$,%9,5! C$3A) 60
(8&)*.85.17$32$,G129((1:3$4269#&.9;5$C$31&7!<;;5?!$&,$!
<4/3.8(9.&/,(%$&.! '/32$3,G! 2&$! 2$1.;&)*! 1,.$3! 2$3!
USC$,(291$3! $&,$(! X9(($3639'.7$36(! ;8$51q.=#&0

0*$r! <,/32$31,5%, !(&,2! $.79! HK! C&(! DI! @9*3%$7!
+,,$3%0;C! 28$($(! €$&.3914(! (/;.$,! C$&! $&,$3V0I3
0$6.'8,9,%8%$31,5! 2&$! :3$4269#8.9;4&..$;! &,6;2! 2$3!
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e&,($,! 91(! 28,1 ;91'$,2$,! Q3.3758,! 2$(! X9(($ 30
639'.7$36(I13A)65$%9*7$32$,16Y,,$,?! |

>&$($! F$391(/32$31,5L1((.! (&)*! AC$3! $&,$! ($*3!
-$3$&,'9)*.$! M$.39)*.1,51 2$31 941 M$58&,,! 283! <, 90
5%,;91'%$&.191'%17$,2$,2$,107*3;&)*$,1 €&, (%940
5%, 293(.$;$,? M$&! $&,$3! :3$42694&.9;d1/.$! -/,!
CE#7?! alm! 1,21 $&%$4! :3$4269#&.9;%&,((9.%! -/,!
WGh!'9:;$,! 'A3! $&,$,! c3$2&.! AGH aVP&/7]! g27+?!
alm! /! Jla P&Th e&,(%9*1,5%,! -/, 327!
DGR&/7| [919,?2!>94&.14A((.$19;:$&,$!'A312&He& (0
%9*%;1,5%,1$&,!".3/4#3$&(,&-$911-/,] W] psk[ PX*!
C%772!,.$3IM$3A)6(&)*.&51,5!2$3!g1,-$34$&2;8)*$, h!
C$.38$C;&)*$,! <1'7$21,58,! gIVGI] nk[PX*h!
-, 2B22! VK [PX* 1 C$3%$&.(1 94! M$5&,,! 25350
3&$C(#*9($H33$&)*.! 7$32$,PM$3A)6(&):5.! 49,!

%1(".%:;&)M*  2&$! ,1.7$,2855!\&51,5! 23(! 53,80
*$,$,1c9#&.9;(14A((.$,! 283! ".3/4#338&($! C$3$&.(1&4!
@9*3! HIHID$2/)*! 2$1.:&)*! AC$3R$,! 5$,9,,.$,!
VK] ok [PX*! ;&$5$,G! 141 28$($! <,/32$31,5$,!
$3'A;:$,1%116Y,,$, 2

>&$($! 531,2(".%)& ($*3! 1,5A,(.&5%,! $,$358$7&30
(0*9'.;:&)*$,! S9,2C$2&,51,5%,! C;$&C$,! 91)* C$&!
$&,$3! R9389.&/,1 283! +,-$(.&.&/,(6/(.$,G! 233! ORE3;
)*$,!C$.38$C;&)*$,!<1'7$,21,5%,1/2$31 2$3! +,9. &0
1,(39.81C$(.$*$,2!+,(C$(/,2$3$!1,.$3'M$3A)6(&)* &0
51,5!$&,$3!#,91(&C$;193514%,.&$3C93$,!".3/4#3B&
$,.78)6;1,5! A((! (&)*! %14&,2$(./C$E$&, 33 +,C$0
3&$C,9%4$1-/3 IHIDI! 6$&,! #/(&.&-$3! M1(&,$((! 89($!
'A3R9(IP13639'.7$36!E39BC;$&.$7

Abb. 7: DCF- und Cash Flow-Analyse Murkraftwerk Graz (Basisannahmen)
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Tabelle 2: Cash-Flow-Analyse Murkraftwerk Graz (Zinssatz 6,5%)

Jahr Investition Betl;\i;l:;//vsvl;l{;ung, Strompreis Baseload Erlose Cash Flow E::Sgks(;:l?t?)l; Barwert (DCF) K;:_:g:ze
[Mio. €2015] [Mio.€/a] [Mio. €2015] [Mio.€/a] [€201s/MWh] [€/MWh] [Mio. €/a] [Mio. €/a] [%] [Mio. €2015/a] [Mio. €2015]
HIIL Gl 1IGbJ! ! ! ! ! an aGhJt JDZGIm QWGHW! QWGHW!
HI33 ! Gl IIGbH! an an ! ! an AGbH! JHaGVin WGIH! HGWD!
HIJH! N[e]]1l] 1GbwW! an an ! ! an aGbw! JHIGam QGIW! MDGKZ!
HIID! Gl IIGbW! an an ! ! i aGbw JIDGWm QGlbt ONVGMUV!
HIJW N[e]]1l] IGbat an arn ! ! an aGbat JIVGKnh QGIW! KGZzlI!
HIJK! N[e]]1l] N[e]]1] an ar ! ! an aacl! JIIGIm ! QG o/GZI!
HIIV! Gl IGIH! an an ! ! an WGIH! bDGbm aGbwt ®GWW!
HIJZ! IDDGVZ! IDKGID! an arn ! ! an (MDKGID! aaGHin DIGad! MDaGKW!
HiJa! IDDGVZ! IDKGZD! an arn ! ! an (DKGZD! aHGain HbGKa! OVaGJH!
HIJb! IDDGVZ! IDVGWW an ar ! ! an DVGWW! ZZGZin HaGDD! MbVGWK!
HIHI'! ! ! IN[eN\V]] UGHa! IWIGII! WWGDV! IDGJJ! 1JGaw! ZDGIrh 1JGDW! MKGIN
HIHJ! ! ! IN[eN\V]] JGDH IWHGI! WzGDI! IDGDD! IHGID! VaGKin 1JGDb! MbDGZu!
HIHH ! ! IN[eN\V]] 1JGDD! IWWGII! IKIGKW! IDGKM! IHGHD! VWGWm aGwWw! (HGHa!
HIHD ! ! IN[eN\V]] JGDV! WVGII! IKDGbt! IDGal! IHGWW! VIGWin 1IGWa! MIGal!!
HIHW ! ! IN[eN\V]] JGDa! WagGlI! IKZGDV! WGIW! IHGW/! KVGZin 1IGKJ! (abGHDb!
HIHK ! ! IN[eN\V]] uGW! KIGII!! VIGbK! WGDI! IHGab! KDGDm IIGKW! ZGZK!
HIHV ! ! IN[eN\V]] GWW! IKHGIIt VWGWV! IWGHKV! IDGJH! KIGIm! 1JGKVY! AaVvVGJIh!
HIHZ! ! ! IN[eN\V]] uGwWz! IKWGII! VaGWb! IWGaD! IDGDV! WZGlin 1JGKa! AaWGuJ!
HiHa! ! ! IN[eN\V]] IGKI IKVGII! IZHGWW IKGJY! IDGVD! WWGJIm 1IGKb! DGIH!
HIHb! ! ! IN[eN\V]] 1JGKD! IKaGlIIt 1ZVGKD! IKGDb! IDGar! WJIGWm GV JIGWH!
HIDI'! ! ! IN[eN\V]] IGKV! VIGII!! lalGZK! IKGVb! IWGIW! DaGbin GV @bGad!
HIDJ! ! ! IN[eN\V]] 1IGKIb! NVIGII laDGZW! IKGbl! WGDJ! DVGKm 1JGKa! @®aGHW!
HIDH ! ! IN[eN\V]] IGVH! IVHGII! lavGaJl! VGJIH! IWGKI! DWGDm IIGKW! @VGVb!
HIDD ! ! IN[eN\V]] UGVK! VDGl labGba! VGDW! IWG\Vb! DHGHmM 1IGKJ! @®KGJIa!
HIDW ! ! IN[eN\V]] IGVH! VWGl IbDGHW! VGKE! IWGab! DIGHm 1IGWa! @®DGZy!
HIDK ! ! IN[eN\V]] IGZH! IVKGII! IbVGKDb! VGald! IKGIh! HaGWm IGwWw! ®HGHV!
HIDV ! ! IN[eN\V]] UGZK! VVGII! JIGID! 1ZGIK! IKGD!! HVGVim uGwWI! @IGaK!
HIDZ! ! ! IN[eN\V]] IGZb! VZGll! 1JIDGKa! 1ZGDI! IKGKUO! HKGIrh 1JGDa! OvbGWZ!
HiDa! ! ! IN[eN\V]] 1JGaH! VaGllt JIZGHD! 1ZGKV! IKGZD! HDGKm 1JGDK! OVaGJH!
HIDb! ! ! IN[eN\V]] Gav! VbGII 13JIGba! 1ZGaH! IKGbV! HHGY! 1JGDH! ovVGadl!
HIWI! ! ! IN[eN\V]] JGbl! 1ZIGI! 1JIWGaw laGJl! VGH!! HIGZm 1JGHa! OV/KGKH!
HIWJ ! ! IN[eN\V]] 1JGbw! 1ZIGI! 13JZGIW! laGHV! VGDH! JbGWm IJGHD! O/WGHb!
HIWH ! ! IN[eN\V]] JGbZ! 1ZIGI! 13JbGWa! laGWH! IVGWK! JaGDm JGJd! O/DGJH!
HIWD ! ! IN[eN\V]] IHGIJ! 1ZIGI! UHJGazZ! laGKb! VGKa! JZGJImh JGJID! OvVJGblh!
HIWW ! ! IN[eN\V]] IHGIK! 1ZIGI! YHWGDJ laGzV! VGzZ0! JVGJrh JGla! O/IGbJ
HIWK ! ! IN[eN\V]] IHGJI! 1ZIGI! JHVGal! laGbW! VGaw! JKGJrh JGID! KbGaZz!
HIWY ! ! IN[eN\V]] IHGIW! 1ZIGI! 1JHbGDD! IbGJIH! VGh JWGHmM IGbb! KaGaa!
HIWZ ! ! IN[eN\V]] IHGJa&! 1ZIGI! 1IDJIGbH! bGDI! 1ZGJH! JDGDm IGbK! KZGbD!
Hiwd ! ! IN[eN\V]] IHGHH! 1ZIGI!! IIDWGKV IbGWb! 1ZGHW! JHGKiIn IGbJ! KZGIH!
HIWB ! ! IN[eN\V]] IHGHZ! 1ZIGI! 1IDZGHK! bGVZ! 1ZGWJ! JJGanh IGazt KVGJIK!
HIKI ! ! ! N[e)V] IHGDY! 1ZIGI!! 1JDbGbb! IbGaZ! 1ZGKK! JIGIm! 1GaD! KKGDH!
HIKJ! ! ! IN[eN\V]] IHGDV! 1ZIGI! YWHGZb! JiGlz! 1ZGZ3! JIGWrh IGal!! KWGKH!
HIKH ! ! IN[eN\V]] IHGWJ! 1ZIGI! WKGVYK 1JIGHZ! 1ZGaVv! bGZrh 1GZ\U! KDG2V!
HIKD ! ! IN[eN\V]] IHGWV! 1ZIGI! IWaGKV! G\ laGIH! bGJm 1Gzo! KDGID!
HIKW ! ! IN[eN\V]] IHGKI! 1ZIGI! 1JKIGKD! JiGgva! laGJd! aGVm Gzt KHGOH!
HIKK! ! ! IN[eN\V]] IHGKK! 1ZIGI! KWGKV JIGbI! laGDW! aGJm 1Ggva! KJIGVK!
HIKWV! ! ! IN[eN\V]] IHGVD! 1ZIGI! 1JKZGVK! 13JGIN laGKJ! ZGVin IGvw! KJIGIQ
HIKZ! ! ! IN[eN\V]] IHGWV! 1ZIGI!! JVIGaJt 1JJGDW! laGVva! ZGJrh IIGVH! KIGDH!
HiKa! ! ! IN[eN\V]] IHGZ0! 1ZIGI!! IJVWGIH! 1JIGKV! laGaK! VGZin IGKhQ! OVbGal!
HIKb! ! ! IN[eN\V]] IHGZV! 1ZIGI! 1JVZGDI! 13JGzR! bGIO! VGDin IGK2! ONbGHW!
HIVI ! ! ! IN[eN\V]] IHGaH! 1ZIGI! UZIGVH! IJHGID! IbGHU! KGbi IGKW! owvaG2l!
HIVJ! ! ! IN[eN\V]] IHGa4! 1ZIGI!! WZWGIV! IJHGHZ! IbGDb! KGKin IIGKH! OVvaGJa!
HIVH ! ! IN[eN\V]] IHGbD! 1ZIGI! ZZGKW! IJHGKH! IbGKa! KGHm IGKI! OVZGVa!
HIVD ! ! IN[eN\V]] IHGbb! 1ZIGI! 1JaJGlIb! IJHGZE! bGZZ! WGbm cwa! ONZGHI
HIVW ! ! IN[eN\V]] IDGIK! 1ZIGI! 1JaWG2ZH! IJDGIH! IbGbZ! WGVm ncwy! OVVGZK!
HIVK! ! ! IN[eN\V]] IDGJJ! 1ZIGI! 1JaaGWJ! IJIDGHB! J1GJZ! WGDm IGWW! OVVGDJ!
HIVV! ! ! IN[eN\V]] IDGJa! 1ZIGI!! JbHGJ&! IIDGKK! 1JIGD2! WGIrh IGWH! OVKGHI!
HIvZ! ! ! IN[eN\V]] IDGHW! 1ZIGI!! 1JbVGIH! 1JDGaH! JIGKa! DGain ncwe ONVKGWhb!
Hiva! ! ! IN[eN\V]] IDGDI! 1ZIGI!! 1JbbGbW! IWGIIb! 1JIGZbt DGVin 1GD4! OVKGJ!
HIVb! ! ! IN[eN\V]] DGDZ! 1ZIGI!! IHIDGbW! JWGDa! 13JGIat DGDm 1GD2Z! ONVWGEW!

QJala
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