£ T '
" L .
(g T

'|}:l_- g

T

<) Statkraft




2) sutrait _JlMoNel. EJ Qba

MONJOLINHO ENERGETICA SIA engenharia e meio ambiente

IS 06! HI& V't ( YO)* *( %l+ "(# (1% .( "HI$ 1% # ( *#'( %)* X
10 12( $% 0& ! #(%!12( + 1%& !#30 O $ (1$$&1# 4 "+5 (

Ho( $ %. 1S HE&*( S (B "H(H+S +1% $ #8&6 $ ($
+HSIS I VAT #I( ! B+ *O+"# A+ %( 7S **( %'$ 11
+1%& ! "#12( 89: 94 5#<I# %! ("HI$S( + $%H# % .( 8
;94 .=> 949=

$%! HI&WH(<( (# 6 ( "#H$I% (4$1 0+ $ 2%$ $ 1@'$ $!.(& $
HO 161G X H(H+ + 1% &5$10 ($ IAGS (! $2( "#I$! % ($ (S
H& %' ($%)* *($ 1+  +19%((0*(*&0$.($ ( #<# (" (=



2) sutrait _JlMoNel. EJ Qba

engenharia e meio ambiente

== B(%#(&! | #(*1$$($ #($ .($

== 0%12( +, 1% & ! B(+0 *12( (* &

== ( %(# + %( | B(%H#(&! | *#<%$

==C  /$*&612(5B($%. 12(! $( ( %H(! $D 0%

== EW* +1%( ! 1$?0($

"I #
$ %
$ % &

¢ ) *) +

- ox .10 ' 1/0 "



2) sutrait _JlMoNel. EJ Qba

MONJOLINHO ENERGETICA SIA engenharia e meio ambiente

I$%! %1+ $2( "#$!1% $ $ %. I$ I$!.(& $ ("R ( ! - T
FHL(U " K(%H+&12( $IA F* $H( % $ GO9:; 94 $
$%(H# $S2(H &6 $ O# %! "H+1# 30 61 1* +F$=

B(<(@#+ 1< ( ("HISS( ' # (12( & 1 1("#12( &6 # ($
%($ %0!$5 $ 1@!$ | *(%H&! | "HMSH(S | #($S.($5 10*12( +, ! % &5
+(%HH %( | +H<%$5 (S 12( ! O$( (! %#H( $ 0% !
H* +10p( | #$? 0($ <( *H'# (TS %. I$ 1 #(% &6# ($
%(S %0 !$ %#.)$ ( #H(#+ ! EI$%2( +,! % & %0 &+! %! 13! .(&. (
"& E=
$%. I$1$.(& $!$%2( IS %S $I0  #=
o 2
I$ 1 (VFH 1 %( (#HSH %H( (1& 1+ #H & 6 (.$%#H $ !+ # $
"H (S 12( S HHIS (HISIH %H ( &6# (3 %S %0 IS *(+
< & 11 1Oh<rH (KHHF* 1 "(%($ ! IS H# +1%( 1 (0 2% ($ !

IS (S (S 301 "(BS+ L H FEHH%E 1S %, & 1 B I¥($% $= $%!
H(H+ ) L H# % SIHISYH &5 | LI SI# "HIS 106 (I+-OH(! =

'3 P> '3 'l

$ %. 1$ 1 10%12( ! <$*&612( +!'%& (&% $ 7 "HI$W. 12(5
(S 12( | H&H# (S #IOH#S(S  %O0# $5 % M+ *(% 0 | "(# +(
$%#,012( ! : <H+% . ($!10**( $5#& 6 #H+# 306! | #&

| IA( J= $ A& #I$ <(#+ $%#,07 (S -0%( (3 (" (#H$ $ 5 7%
S # S T+ ((+ 19 TSKI! 1 (( ! %# ($ ( 0&5 +0 *?" ($ !
#OF* &6# (3 %S %0 !$ 1/(%( 7 %( 3= %+ (# (
1$% | 12( ( <@+ % . <#+ <@E+r1@'$'"# 11@'$ 1 05 L |
BHLO OM =



2) sutrait _JlMonel. EJ Qba

MONJOLINHO ENERGETICA SIA engenharia e meio ambiente

ek

I(%( 1%!$ TS$SK! T ((
$0% (($%!+3$ ( <#H+% .= N
015 L !'BH*O OM

(O( <(+ % (S %# OIS " # ("1# (#$
$ =

I(%(9 &0 (3 $*(& ! $ (/0 +1% & I(%(C %# ($ <H+%.($7
B #8&($ E(+!$5 $%# %( | &%( &I #I5#*1 ( PH%H# | KL %# ($ (
( <#+% .(= 0&

J%(: ($%( 'SK! T %# ($ (0&5(!1<(  #+ $%#,0? (S <(#+%.($=



2) sutrait _JlMoNel. EJ Qba

MONJOLINHO ENERGETICA SIA engenharia e meio ambiente

$ g

(196 .( " *"& 1$%! "H(H#+ ) +( YH#E (* B H%( | +H<% S
30%*$ (IS %H(  &6# (5 %($ %0 1$5 | IAI*0% # ( *( %#(& $
"HWE<H1@!$ IAMSS. S %# )S  #H+(12( ! 1$% I$5 30 ( M$$# (=

*(%H&! | <% S .S HCE(# H&H# 30& ! 0 (

HSIH %HGB +0 ( 30% ! | +%)# (# O* $(2!& 05

L &6 (( "HUI%H%( ( H$H "# 108 ( $$2.1$ 0B(3 +K&% "&($
B J5 &)+ !1.%# * 1%I$! ($ ($!30 " 0h($ | W 12( 1

(14" +19%(H #1&)%# *(=

+( Yo+ %( I+ B! (#1 &6 ($B%WI+ W+ % IS (1FH A+ %( (
BB %H# (1 (S ($S2( "#1$1% (3 ! <+ $  1+1$%#&5 $! (30! "#A+
U H L& 12(1$% "HL$% "H# SHI%H 0 11+ OH( =

% '103 1* 23 5 6
$%. ISHIH%S (& (+1%& IB($  W12(! $( ( %EH(! $
DOS$ (!$# %#( &6# (3 %(S %0 IS *(H Ot # +45! S (S !
1O# 1 (IS %H (1 J5 | $( (%!* & (IS %H(1 I
Sl 12( 1+ 1%! 1 J5$! (30! $ %. 1$ 1< $* &6 12( ! *( %H&! $2(

#1&6 $*($% %!+ %l=
(rio#1 (1% %#( J

H T (%HH($ %0 ((+ % +1%! +(% %! 1 -0$ %! (, ## +! %(
&6# (3 %($ %0 !1$=BEHS"( ! (%#  *H( (30 & ( *1$$( !"I$$($)
I$%# % +1 %! *(%#& (5 (-1%. ( $'0# | $ $$%!+$ 1 1#12( !

LI 5 4+ *(+( ($0S0 # (3 (HI$IH. %'H (=

("H2((H($ W (<EH+I1<I%0 $<$&61@ $UH"#W! 130" (1&!

&7 +1%& ! (( ($1% (!*(,# N$r 1x 1 (%HIFH(-0$ %!5 !
HE&6 $.$%H S$ 1#% $H#HS$ ! = +)+ %L1 Px( #R0"I# 12( (
&1%( (#( $3(<0 (B*(+ #%# 1 +%H  &HCHES(! *(SH%( 1+ . # $ (
JHO! (H5 MI& I+"HIS #IM 061+106! *(%H#% B BN IA( 1& %' (
+1%&N 1%# 1 (*H$ (1%( ( ( $$ (/0 (=

(VS (%* & (9. %# (1 J

Ho%ASI  #1 (W % ( (! $2( "($$2.1'$ %. 1$ I$.(& $ "¢
OOl #($5 *(+( "IS* + (# !IS"(#% .5 1$"(#%!$ 0% *S! %. I$ ! &6 !
I$$1 196 12( | + $=

( "H(( #I<H %) 1$%! H& %H (B (1& ! &> +1%& ! ((
SO #+ #I0&HH %! (HISHE % (*(+ ( (1% (1K, #  (FHHF*
% . I1$*(<&% %'$ 1$% 6( 5"# *"&+1061  I$F H %H  %# )$ (0%(
L#11$ (0 (0%#($ "1%H#I*H($ 2("1#+ % ($*(+($! O+ $<(%($ =



2) sutrait _JlMonel. EJ Qba

MONJOLINHO ENERGETICA SIA engenharia e meio ambiente

I%( P $%#  %#+1 J= [(%(>P 1% # | #1$-0%( 7 # |
$I0# 1 0% | J=

I%( P (&%0# ! IAI+"&# | (O# ( /(% HES2( 1 ISF (IS !
| J= 130" +1 %($ 1 J=

(D #SH 12( 1+ 1 %! J

H%AS! < A I'H(%112(*& # 30# "&( W | (# <#+ ( D# |
S, 12( W+ %! 1 T (HSIH %H (1% 7 "SI, 12( %! # &5 30!

$2( +( %H $ 1+ S%MH $ I H SIS 1% #+ I+ "HISH. $5 S+
(S | &WH1@'$ YoH" * $=

( ' :
$HS?0(S 1 ($ (I H%( LI+ S *& $$<* ($ *(<(H+!

C 1+ #1$? 0($ B& $$! I"# ($($J ! B&SS!  12("# ($($I= $#1$? 0($B& $$! 5
"(# $0 165 $2( $0,* %! (#6 ($ 1+ B&SS! 4 | H%I$) | B&S$S! 4 12(4 #%!$I5



2 sedeait _JfliMonel EJ aba

MONJOUNHO ENERGETICA SIA

11 ($0 1$% 12(1 *( *( + %($WH# & 6 ($H(<@+  =>C
5300 $"@! $(# #1$? 0($ 1$% * %! (# =
$ #B?20($ *(+ (% + %S &S & $2( 1$% ($ 7 BlwH#* 4 Bl%H#& |

H#%+1%(S | 1$20($ '& ($5 O0$%# $!B(+ #* $ I BH"I¥ % 5 1+"#1$
L1060 &* % "H# %# $"(HW! ! 1$% 12( < & ($+I$HS= $%!S #1352 0($

F+$! (#+6! (3  &6# (3 %($ %0 1$1$2( 1$% ($30 (H
(&OH $O<* 101" # +(, & 6 12( 1+"#1$ *(&1% (#=

$ #1$? 0($ *& $$! ! $2( #*@H (3 #! 0% "& (& !

x4+ H (S "# *&% "&  I+"#$ & * B( "0 IB($#*(

%WIH+0 *" & | B(("W# 12( '+ E'$%2( K,&*J * 11 # 1(0& 5
300 #1&6 % 1+ 1 19% 12( ($ +%H $ 4 % &5 "UI&S | "& $% *( " #
HIXR 1+ THIS? O((HO *("# ((%HENS %# ( +1$+ * 1=

1& = "(14H($ (S # 30! (Y6 +H$%6H! | SUH( +HL( ) <(#+
"H06 (5 5L !HS?O0(ST& (PH**& IS 5""I&5"&$% (B! +1%& !5 L
| +%!# & (#O *(5 &+ ! C5 L !#$20(3" ¥ ($($ B&SS! & I, $*+! %!
I$* #0601 1 #1* " 1061$ 1'&I(11$%(" $*(+ &I %(% &6 (95 L=1IA(9)=

J& = I$?0(BEM (5 ( #+18%#! | 1#( 7 #1(! =
9 + %/ +

< =

$<O($ T : HIS %+ (& & 11$%(* 1+ ( $HI$? O($ 1A $%! %I (&(* &=



=) Statkraftam NEL E] aba

MONJOLINHO ENERGETICA SIA engenharia e meio ambiente

1%( (% '+ ( (. 1%( 9 B(&!% ! $!# 12( (& A5
HAH#H< ("# +%H $ "#1$% 12(< &=
#"($12(1+ 0%!12( 0% =

[(%( C (*&"# #+6! +1%( | +%# $"I# ($($ "#(. (1" #% + %($
B(& (B"# $I"# 12( 1*(+,0$%72.1 $5 1%1# | %I$5 $(&.! %I$ | #1$? O(*(% + (J=

( %H +H$U%H <H+ #1&6 $ "& #$($.1& "& SO $2( +1%& (
+H# +H%(5 . $%H $ "H# ( +( %HEH%( B 0% "&% $ I+
KO+HHH %( T X *( %! M1 ! H12( 89: 94 5#<I# %l
("HISS( + $%H % .( 8 :94:=> 0405 *(<(  #+ %# $*#12( , AP

R =:

I+ . $%H (3 (S &* $5 ("#+ #(1$% $%0( /O# 4 ( 1%&H! I+
JHHIGH(E O+ % (,(%4<(®# -0%( +#!+1$300 # (#( '(+ ( (

(I 1 06( *+( # &2 (( +H& 5 (' H. $(
B (+ = %+ H( # % "& *HI -OH( ) !
WA+ +19%0 90 +T5 (1<( (. + %! #"& % (Y 1C +0 $ ! (%(
IS IS & ==



53 Statkraft“ MOHCL EJ) aba

MONJOLINHO ENERGETICA SIA engenharia e meio ambiente

| O# 4
| =
*$2( .$%H#H <( ($% * ( 30! $# *$S#  + 0%!12( '$% $
+0 % %!$ "#+.# ! 530 (%+ *( ("#2(( '+ # B(&12(!
THIFHIO( T H $= 33 LI Sl " # $'0 306 !
($%(5 ($ %# %($ *0&%0# $+ $ * ()&+"'6!'& $5#' & H+!%( !'1$% *3$5
0,22( (") *(+ $+(*(%! '*"$0& ( = =1L PII%( % # ( &+
(V%5 <( *($% % (0+ 2 1IN ;U=
J& = $% $!1$)*1$0% &6 $*((#! $ 9Q;CC5 > 9=
(+] ("0& # (+1B 1% < % VO % |
*(HH&H( # -
BH *H ¢ # 3
#H# #. %
B+, (% & $
"F L '
+, K. ( )
1SS OV #( # .( ! *
1( %< . &( %




é) Statkraft m .«ngong:l- ”Ir,] : 90 ?blor

[%( 0 3$( (,(% <@ M+ <#H% (O  $% "#%! 30" # (,(% <#
% (.= &(* & 1+ #1¥0"# (=

I%( > $%  "#%! <W@# (,(% <@ [(%(; $% "#H%! <H@# (,(% <H#
&(*& 1#"& % ( $+0 $= +# 1+ (#( $$(/0 (=

$10 ("(%(.$%H (5!$% +# (1+ 60& $9%0 ( (&(*& !(+ ((

(1+"#1 +106( 1D# "(&? ((&# -5 &*&6 ( $"HA+ I$
*$ 1 <(#L15*+ 0+ "301 # 19 +T 30! H C$ (HFOM (1+ =
$+0$ %0 S <+ H#H'& % $ " + 0% 12( 0%  <* ("&$

*HO. $5/ O# 4 1% &H! 1+ 60& <(%($ ! =

@'!



| O# 4 + =

"& b (1 HIF(+"($12( 1$%! &(* & <16 "#%! $ % . $ ($10 (#$% O#( (

JHO) (# 1 MISS(#1 &6 (1+ ($%( ! 5 (! <H+"& % $ W 1>9
+0 $ & =9= ( $!*(%# +4$! I+ ( *( 12 (<%($$ % # $5 *(+ ;U |
=% %HWS + S *($5"H# $+0 S 1$%!  &(*& $2( 0, 12( *(+ !
$H((%! 1*"$0& (= = W ! I<I%(%# (5 " H(%(S= 19%! &(* & )
MSSH# O+ QI 12( (%0 & "# FEH # ( HFH%( | HHISHS
(S (-0 %( (&(* & !"& % (1<(%( J=

P+l H($ B+ O# LIS IS HIEL NS % $(0 2( .SHS$ "#
0A& #  *(1H%0# ( $(&( I1# 4 CWH !% 4

W HJ5 *0-("#2(( 1 "& % ( * () ! +# 1( ($%(5 % +,)+ L.1# S
K M l+"H# B (% 0" # 0+ "(%(K *(=



I%( ; 1% &H! ( #1"& % ( 1+0 $ 51 (

I(%( Q 1% &H! #  .$% +#!+
#H %5 "HA+( *$ I <#HL #*(1% ( (+19% (< %($$ % # (=
($"(%($ +% *& #=

J& =9 $% $1$)*I$0% &6 $ 90Q>: 5>C9 =

(+! ("0& # (+1B 1% < ¥ VO % |

#1
BI#-

EO, #(,
EO, -0

% :
,0% *, 9

$<(%($ , AG "B %+ (+( WHH%(! 1%  <*12( $+0 $IA$%! %!$

#1 &6# (3 %($ %0 1$=

I(%( 0 !"F #*5 %( 0 ! +K.5
' "& % -0 9%( ( ( )

(% <(#



I%(C O ! 1(%4*. & % I(%(:0 1*H&A*H&5 # $

W % (,(+ S % (,(+
I$! (& + %(= I$! (& + %(=
(%( O 1*#-1#5 J%( 1% &H! ( $(&(*(+"& % ( !
S % ((+ ( | HgS 1]
I$! (& + %(= O IS&(H# L % # H($2(=
$ %

I+"#1$ 301 IAI*0% $ % . I$ I$H%$ 1$%!  H(#+ ) +,106 &=
1$%! +F$ | #1(<( # &6 ((+( %(# + %( <0 %UHHISYH! *( <(#+!
95 9= HE&WH(%)* *(1%&H ( $ %. I$ 1 *( %# 4! -0 %( ( 1A(
CN I&%WH( ! ( %#H+ %( /0 WHHSYHI=

$ % & '

S #$($ .18 "& TAPF012( B % . I$ 1$%! #(#+ ) E

TH# |1+ %= 1$%! +F$ | #1( <( # &6 ((+( %# + %(
<0 P%*5 <@+ G 95 9 = #&%W  H(%** $ %. I$

(% 431 -0%( ( AN 1&%H (! ((%#H  +9%( /0 X*%*=



c ) *) =+,

(1& 10 27*($ %. 1$ ! $S$%F* ) g %&HI % 1$(- $ 0%
*+0 1$ %! $( P = EO# (%(O#(! = (BOHW =$ ($
I"H(0% . | 2(<@#+ "O# ($5"($ & 0+$ # S+ +$$ $
2(<#+*&H $1U%( !/(%( 9I=
(%( 9 B(&H! % !$(- IE0# J= [(%( CB@&H!% 1$(- W J=

- x| ' : /0 ' 1/0

"l /0
(& (S (S ! .62( #H+ I1$M%I5 <&01% 11 %0#  1$% $ (

# &6 ("& /0 #( 410 12( ! "(( (! (& +1%( O# & 0$%! % .1&

($% (! % B%# = $% $% %0 12( <( #"($.1& "& $%&12( ! C
1$% 1@!$ # | <&OF * &6# ($ %(S %0!$ ! # &6 % +)+
+ 0% 12( | +( Yo+ %( #1 11$% 1@'$ *( . 1% $ 1 %I&IH)%H*S (
I+ +] Ob(=

($30 #($ 4 49 $2( "HS % ($ (S (S ! 62(14) $ #$+Y$I5

HI<IH %IS (Yol H1S%H! - 1 #( +#1( ! =

VO #( 4 ($!.62(#<H %S $+) $ # $1+°$ (+F$ 1- 1#( ! =
$A I $A JOBA "I$A
N P 959: >5Q0 95 >:5QC
N P 95:> . 5; Q95:9 599
9 NP 95Q Q5> 5: 55
C NP 95Q :59 9Q5 995>
N P 959 5 90Q5Q; 95Q9
N P 950> 9C5; 5 ;59>
> NP 995C ;C5; 9Q5 9,;50Q9
Q NP 95:: :Q5 Q;5> >05;>
i NP 95>Q >5;> 5> 5;




$A I $A BA "OBA
N P 95Q; :95:: Q:5CC QC5hQ
N P 95; C:5: >Q5 >95
N P 95C 95C :95Q9 :5
9 NP 95C 5>C C>5 C:5Q;
C NP 95C 5> C5C; 9Q5:
N P 95Q 5:9 99599 :5;
N P 5:;: 5;: ;9>
> NP Q5; Q5; 90Q5 >
Q NP Q5 Q5 ; 5C;
7 NP Q59 Q59 >5Q
N P C>59: C>59: QC5 >
N P >95> >95> Q>5:
N P Q95; Q95; >>59
9 NP :Q5: :Q5: Q 5>>
C NP Q5; Q5; 59
N P >5>C >5>C Q5Q9
N P 95CC 95CC Q59
> NP ;C5QC ;C5QC >Q5Q
Q NP : 59 : 59 > 50
i NP QQ5C QQ5C >5
9 N P 95;9 95,9 >5>
9 N P ;C5C C;5 Q5 > 50>
$A B 95;9 C5>9 CC5 > C59
VO #( 4 ($!.62(#<#1 %I$ $+) $ # $1+ °$J (+F$ 1<l #( ! =
$A I $A TOBA "I$A
P 9:4> 05Q >>5: >9:%;
P 99b: DC5 Q 9[>5;9 990Q5;
9 P 995C ;C5: >5 ; 5p9
C P 9959 5: :95:: 9>
P 995 C 9Q5;: > 5 ; >5>
P 995 C 50 b 50
> P Q5 5;9 ds: b9
Q P 95 D5 b
; P 5Q 5(Q 5%




$A I $A "I $A "I$A
P 9 5C: 9pC: g5Q
P 5 5: 9>5::
P 995:: 95: >519
9 P Q5 Q5 ;Q5C;
C P B 5 75
P C5Q ¢5;0 C;5C
P 5p 5:9 5 90p9
> P 959 995Q; C59 >Q59
Q P 915>: C95; >C5> >5:
: P 95> 95Q 995;9 C59
P Q5; Qb; 939C
P e ;5 QC5
P 95 95 5
9 P >6Q C5> 5Q; >5Q
C P 995 C DO5 C 5
P 51IQ 5Q 590
P 579 5>9 5C
> P S e I >9
Q P Q5> Q 5> 5Q
; P 99b C 9gP5C C59
$A B 59; C5C 59 >50Q0
VO #( 49 ($!.62(#<#1 %I$ $+) $ # $1+ °$J (+F$ 1+#1( ! =
$A I $A TOBA "I$A
9 P 5 5 g
9 P 5QQ 5QQ .
99 P >59 >59 59
c9 P >5C >5C >5Q
9 P 5> 5> Q5;>
9 P 95 95 59
>9 P 995C 995C 95:9
Q9 P 995C 995C 5
79 P 1959 ;959 5
9 P D 5; 5Q 95> C:5




$A I $A "I $A "I $A

9 P O 5C 5Q> C9599 950Q>

9 P :5; 5 > b 550>
99 P 9; 9; Ch59
c9 P QQ5>> QQ5>> ;Cb:
9 P >5:9 ;>5:9 )

9 P C5:: 'C5:: Q;59C
>9 P QC59 QC59 QQ5
Q9 P , 5; ;5 ®;5,C
;9 P >5 >5 B>

9 P 5> 5> 15::

9 P 95:: D5:: )

9 P OC59; >5:9 C5; 9C5Q:
99 P 995C >5C 959Q 1:5Q:
c9 P 95:: C C.5: C.5:

9 P 95Q 5 € 59; Q5 ;

9 P 095 C 95; 9; 5C9 0; 5>9
>9 P 995C 5 59 C>5
Q9 P 995 C 995:; 5>9 55
;9 P 0 5>Q 95QC 5 5
99 P 95 5> C5Q C 5C
99 P 95C C5C> CChQ; C5:
$A B 5 5> 959 9>5:










C D

| 4

D

%

@!



D

$ 3



D$

%



C(D$



