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80" .28%.) A1 HS; ! PRSPIE.3 (16 ("1 2($'1$49! PgO0! >LMI 6 ("14.3 (17$66") 8L OLSIKG , ! G.42(1%+(14( (91!
80" 28K.) AL 1I)HC ) T (-(24.213)K) *;12) 363" (9! H.4+9.(; (16)H(* (9!-&0" 2$4.) 412) 4;8.364.) 41 HS$; !
$:;:&3(9)10(1+$-+C!

i (19(. A+ (I(- (28 21" 2(1+8;a.4:13$2+.4(; 1. 108; (91) 41$/$.-$0-(13$2+.4C; 1+ (1(8.;4;12$6$2.42!
$491a4)H-(9: (14)! 3$.44$.41$491" (65" 0) ¥+ 1+ (1 +8;2.4: 184 H$AON+(1:)-$"1.4:55-$5.) AU #$4)nI H.--
6')7.9(1)"13%a(!;&" (h+$H-) 281" 2([+8&;a("!" (6%." 3(4!$" (1$/$.-$0-(10)+1*) "I+ (1+&;a.4:1 (&6 3 (4H!
$A9M+(1(-(24" 21$491;)-$"1.4;4$--$h. ) 4!

UHGH e KAS$,$7)0*929!

)

1844.4:12) ;4;1.42-89 (M+( (AC 2217 C(4 25240 C &." (91 "1+ (1 (4:.4(03)4) " 1$491+(1-$0) "12) ;1;1¥) ")
Y6 $h4: (1 352+ 4 IS0 A1 )M 2(1+&;a.4751$;16" (G (4%(9! 41 , SINS! .49.28h( ;1 4+ (-(24".2.47!
2)4;8364.)41/$".(;I0(HH((4IPZI$49INRIAH 6 (*la-) - "$31)H6$99201".;1$; ;&3 (AMH+$H )4 (16 (*;)4L.;!
' & ()" &Al+(H$4) F&;al98" 411319820

) )

Z!



SENERG

WG9+ 2(+(+8;a.4:16")2(; ;D) M+ (16899721 (;&-4; 1. 41+8;a;0M22) " 9.4: 1K) LAK(* /. (H; IH 4+ .2(.
+8;a.4:1(4% (6" (4(&" ;). 4M+(123; (1;4897!$" ($D*1=>$9%: $;2$"ISC 1 ) *Ik+(16$997! (49;186!$; 1+&; al!

E26.2$- 251" 2(1+&;2;12) 4; 1 484 (1S0) &HINO B D)kt (H (.2 +H1) i+ (146" / (G 1(O! 2(T1$1$) 4" 23! (HS-SINONNC!
@)4;.9(" .41 H+SH >$9$:$;28" 6)982(;! $7)&49! S! 3. )41 )4;1 )M * 2(1 $448$-251 ;1 $3)84k;! )
$66")8.3$4(-2IRO00001K) 4; )" 2(1+&; ;! (A" $H(O!($2+12($"!

1.2(1+&;a4:1:(ACHGH U CSM26 GDMHS; W G +$h12$41$-;)10(12)4;.9 (7 (9!107[67) 98&2%;19(6(49.4: D) 4!
J;1&; (d!

m )PHIINGAKE (143 9 (DK + (1) k(" 2( " $.40!
m )PHINKAILKIIT) FOU=I6")982(9IH+ (41" 2(1+&;a;1$" (108" 4 (9!
ml )PHIVSL i+ () &K S C DM+ .2(1 " $.45IH+. 24151 (3) /(9198 4113 40!

G.42(!+(1SA48$-1 &5~ YSH) A1) i (1)-8%.)4;1.4+&(42(1) 414+(12) ;1 $491.42) B(19.# (" (4H2%; GIH('
KCH(OIH JH+1/$2.4:19$.-21286$2.471$49108; (9 Ali+ (1)) H.4:1;6(2..284.) 4!

mt PCh! 4%(C GH "$h( 76&" (! 6"/$h( .4/ (GH3 (4 c I Ah(* G "$h(! T($: (! 4/ GH3 (4! $49!
9(6" (2.84.)414.3 (1 &S14) H(2+4.28-- * (1.3 (D) * ($2+12) 36) 4 (4%!; ((14$0- (P!

ml J'.2(1+8.4:0+&;a.4: i Z!>LMQa:!16$992!70(0PCIKG , Qa:<I$49!;$-(13)4:)(+&;a.4:1" (5.9&(!
PSO!I>LMQa:!3)4:)T00bPKG , Qa:<!

m! Nil00Ola:1)*16$992IH$; 1+&;a(QI0(hH((412+$4:.4:1;.(/ (Gl1$/ ($: (/$-&(D)*;8'/ (2

ml =4 :212)4;8364.)41+8&;a.4:INCIA+Qa: 16$992170$; (91) 413 ($;&" (3 (4H.41-$0M(;H;<!

ml F&;a.4:12$6$2.4?INcOlazQ+7$;;8364.)4108; (91) 413 ($;&" (3 (4H.41-$0M(; ;!

mi 1$0)&"12);4;1PI6 (" ;) 4IR+Q9$ICCIKG , 03) 4i+!

ml J&O0-21-.:+HH.~10(16")/.9(91 ((1)*2+$": (1%)! (4;&" (1 ¥(!;$*(171$49!$-) HI6 ) 6-(1) 1&; (IM@!
6-6.1;1$HI4. 4!

Mt #(.:+0)&" 41 14)&; (+)-9:5000IKG , 09%?!

ml M@6-&:;INIKG , 09$?!

E+(1(;H(9128; G IHA+/$'2.4: 194488 1+8&;2.4: 185 YSH. ) AIH (" (¢

P ZCOOLAHS/$.-$0-(1%) "1+&;2.4:1)6("$h.)4;198.- 20 A b+ (4(" 1212) 4;836%.) 41 ) INCL A+Qas lh+.;!
:./(;!b00!a:16$99216 ("19$2LIM; ;8.3.4: 1b00IH) "a.4:1982;16 ("12($" i+ (1$448$-1286$2 421 HS$; 190!
000!a:!6$997(!

NI NCI+1"844.4:16.3(16("19$2!$;! ;H$H(9!. 4! , SO A+E+(1$; ;&3 (9!+)&"-21286$2.471 ) *INcO! a: !
6$99?1+.;1:./(;iNCla: 16$99216(*19$?1$49IPRZIC00!a: 16$99216.(*17($'C!

M1;833$"2)H12) ;4;1$491.42) 3 (1.5 +) HALAIESO- (IPINULA S+1+ (1$0) /([ 3 (4%.) 4(9!; 6 (2.%.284.) 4;1$49!
6" (2)49.4.)4;5 k(| #$4)F&;al ;+)H;!$16); b/ (" (/(A&(1.42) B +.2+ C1H+$41 2) ;%) "1 0) 4+ 9$.-21
8- YSH) A1 SHC; T H+ (AN (LA%C GHSHC.;1C 1ISA91%) "1+ 2+ (18K~ Y$h.) 41" $h(1INCC!+Q9$ 2 HH+ (4L 4% G
"$h(L.;IPC L

J01%,29): 46 6 . 4()*3)2>%)0%929) . $/), $0* G )ke : 8C(BL)3*8)2>%)D . $*E4AIF"

R!



NERG

! INSHEIMSE*L A C#%. —# (! OLHASI (¥ #%. —#(.!
, "%.1T48>1S$! ZcOO!A+Q9$?! | INCc!+Q9$?! Zc0o0! INCc!+Q9$?!
A+Q9$?!
MA4&.%?12) ;%51$44&$-12) ;4! | NScN! NScN! PcSz! PcSz!
180".28%.) 4! S! R! S! R!
c.(/( NP! Sh! NP! Sh!
1(68$."133.4h(4%842(! bzS! bZS! bZzS! bZzS!
1$0)&"IR+Q9$?! 100! 100! 100! 100!
6&3!2);%;! b!ScO! b!SZi! N!cSi! N!cZN!
"'42)3(! ! ! ! !
F&-.4:! PbOz! NZNb! PbOZz! NZNb!
6$-(13)4:)! PNSZ! Ncgg! PNSZ! Ncgg!
J&0-.2!-.: +i! o! o! o! o!
#(.:+0)&".4:1+)&;(+)-9! | POO! POO! POO! POO!
M@!6-&: ;! Zh0! Zh0! Zh0! Zh0!
6&31.42)3( b!bRS! i'PcP! b!bRS! i'PcP!
1(/(4&(17.42)3([2); ;< | [I1! N'iZc! Rbg! blczg!

U.:&" (! PCh! $491U.:&" (1 PLS! ;+) HI +) HIt+(1 286$2.47! ) et (| #$4) F&;al * 31+ (1 4((9;1 )" i+ (! +&;a(";!
6$"4.2.6$h.4:1.41+(158'/(219)A( ($"-. (L4168 )I(2KIU. & (IPLS12) 363" (;1+ (1 #$4) F&;al 2$6$2.47!
H.4+H %+ (1 +&;a(9! $3)&4M (86" (55 (9'$;!$/ ("S- () *h+(16$"4.2.68h.4: 1 +&;a ;! 6 ("1 ) 44+C! U.:&" (! Plc!
4S9 H)H; ) I ($2++&;a(C I+ (1/$".$4.) A0 (HH ((413) 4+;01UT) 31U, 2 & (1PCSHL YL ;12-($" 14+$H 98" 41!
(16 ($al B)4k+;1)* +&;a.4 15 >$21K) 168251+ (1) H(GH 2$6$2.521 125 (91 O (" 2! 2$6$2.421 ) 4-2<! ) 41+ (!
HS$AYF&;alH.~10(H) )Y HF) (1" C &' (S (@) Hh+(1+&;a ("3 ((418; 4+ (1$/('$: (1$3) &4H)*16$99?!
+&;a(9!6 ("!3) 4U+6 ("16-$4% .4+ (1;&"/ (0" h+ (1#$4) +&;al2$410 (1" &4!INCC! +6 (195 ?1+ (12$6$2. 4?1 H -]
0(1;&** 2. (A%H+(412) 363" () h+(1$/(*$: (1) i+ (1$3) 8441 +8;a(916 (*13) 4¥H!
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A0 LEAUS26/MXTT)G>C/ . (). $/)TIX)>)>49F,$)19%6)/ . ("

ST H(.4;5($9!-) )al $il i+ (1 3$8.38:31$49!$/("$: (1286$2.42! " (8. (91021 ($2+1+&;a("12)4;.9(" A+ (!
) A+-21/$" $4.)41.41$3) 844 ) 16$99210( 41 1+&;a(O+ ()& 18" - GH+&sa( ;" C & (13) " (H+$4INCC!+!
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SENERG

Y+ 6 )24 44) /$5./ (1 ;)-€&4.)4; T HC (QH.~1 019/ ()B(O1*) " :*.91 ) 6%.3.Y$h) 41 $.3.4: 1)1 " (9&2(!
(4(":712)4:8365.)41$4918; ()" SHIBSH( . $1:&2+1$;10_16$4(-;1$4010$M(". GUE+(';)-8%.)4;1.42-89(!
21.012) 41 (Gh) 451 /)% (1(828;.) 41" $h(! $49! 26" (44! (828" ;.) A1 "$H(1 $49! H.1 $--) HI#$4)n!K)! O (4 (")
Y6 SH(H+(2".0;1$49! 384 (14;1$; ; (hCIE+.; T H.~1-($91%) " (9&2(9!@DN[(3.;3.) 4;1$491&; (1)*12) 66 (*!
$4916-$;%.2;01G((!, bISI)"13) " (1.4%) " 3$h.)4cH!

B+ 2(+&;a.4:16")2( ;1 (ACSH(; L. 2 4.4 2844$3 ) &A; ) MHS; H(5.42-89.4 11" 2(1+&;2;510" $451$491; 4 SHL!
E'$9.4.)4$-251%+(; (107[6")9824;1$" (1) (4.3 (;19.;28"9(951 2) 44" .08%.4:1%)! (4/.") 43 (44$-16)-&4.) Al
FYH/ (5 $9)64.4:1 $12.28-8"1 (2)4) 37! $66")$2+ §°$4:%) 31 tt;1 HE:H(! .44)! /$-830-(1 " ()& 2
3.4.3..4:1(4/.7) 43 (44$-. 36$2H1$49! (4+$42.4:1;8;4$.4$0 .- ¥

"41$12."28-$"1(2) 4) 375+ (; (102[6") 9824;1$" (1" (6&'6) ; (M) 12" ($K(14 (H!6") 9&2%;5!" (982.4: IHS; K (1$49!
6")3)h4:1" ;)& 2(1(*+.2.(4220N (21 $h( . (1. 42-89 (1!

ml =42 L(ACSH) A0 0.)3$;;1 () - (ACSH(! (-(2H .24 $49! +($151 6')/.9.4:1 $1 " (4(H$0-(!
@AC:2;)82(0

mi W.)[08; (913")982k;012) 4/ ()41 .4%)1) 1516 )4 (.4;51$491 ) k+(*10.) [0$; (9! BSH(".$-;1*) "1&; (1.4
))9512) ; 3 (h.2;51$4916+$" 3$2(&4.28-(!

Ml M. 2848 $-IM66-.286)4;112) 47 (*;.) ALAKY 12) 36) ;1) 18- Y$h) 41$; 184, 3$- ((951(4+$42.4:1;) -
*("h-421$491;866) .41 1./ ;) 2al$ 3 410!

W 45411+ (G (163262 (1. 2(1+852.4:16")2(; 51 4) ) 4-21 " (982 (5 HS;H(! 0841 $-1)12" ($4(;! $!
&8, 480- (1/$-&(12+8. A+ SHO (A (- ; 14+ (1 (47.) 43 (44$491+(1(2) 4) 32!$;1; +) HALA. - &" (iC!

" ()%, -+651H,6045. QH0*$* 6 (9%542, *IB*E25H)6 . $ . *WBUS2)*3)s, 00)16*0%99,$ ") *A80%P) [ . OF .5, 912 .5)
K7TINL !

PP!




SENERG

)
"41" 2(16")98&24.) 41 b+ (1 3$.4! " (598! $" (1 1 (ACSH(D! ;1 SHS! +&;al $491 0" $4L A+ (" ($;! b+ ;1 $H!

YA+(H26 (D) 2(+8;a.4:13$2+.4 (LKL IS A(D) HH) L H(61+&;a.4:13$2+.4 M+ (1+&;a;18" (1; (63" $H(O!
AK)10°$AI$A01%) &1 $24.) AI$A41$1 +8&;al* $26.) AUM22) "9.4: 1) I$1* (/. (HI 3$9(10216$4)IS[1) 6 (Y! (H$-L!
TNONS<l+(* (1.3181-8" - (16)H(4K.$-1) 18 1+ ( (" (G-9&(;14)16") 982 (L (4 (= D51 SHIBSH(".$-¥)"10.) 6:$;4.2;!
$;IH($; . 1 +[/$-8.(16") 98.24;0!

12D A0)H+(13$.412)6;1.41>$9$:$;2$"516") 982.4:1$66")8.3$4(-2!S! 3. ) 4lK) 44 (;)*16$992!" 2(!
$491$0)&HPT05000!4) 44 (;1)H " 2(1+8;a $448$- 21 F&;a.4:1)228";12($[ ) &49516". 38" -2+ ) IM6" 1) !
e&- 2 L(A("$-75Plaz)*16$9972!" 2(12.(-9;10Ccc! a1 )6)-.;+(9! " 2(1$49106Sclaz ) " 2(1+&;a! " (. 9& (!
E+(; (1+&;;1$" (128" (44-21&; (91$;1¥) 99 ("1 $49!+$/(1$! 3$"a (! /$-& (! 0 ($H ((4!NOO! $49! b0O! >L MQa: !
1A% 2(1+8;a;1+8/(1$-)10((41&; (9$;10.) &) 418 ; 3815 2$- (51" (982.4: 1+ (1" (- $42() A1) GH
H))ou!

1.2(1+&;2;123410(" (686 ; (9.41/$" ) &;144) /$%./ (H$?;010) 36" (;; (9".2(12$a(;!3$9(H) 31" 2(1+8; ;!
6")7.9( $ 2) H[(*(2h/ (! 48K 5.)&;1 *((O! )" -/ ()28l E+.;1 1 (222-.4:1 B(H+)91 )H(*;1 "3 (3! 84!
$99.4.)4$-1.42) 3(1;)&2(1$49!" (982(;19(6(49(42(D)4(86(4;./(12) 33 ("2.$-1((9;(IMI9.4.) 4$--251" 2(!
+8;2;128410(1&; (91%)16")982(10.)  $;518!; &;4$.4$0-(L (4 (" 1215 ) & 2+ $HH+(-6;1" (982" (- $42(D) 41H)) 9!
$4912+$'2)$5IH+.2+1$" (13$1)12) 44" .08%) *;11)19(*) " G;H$H.) AU @) 36) ;h.4:1".2(1+8&;a; 12" ($H(;1) " :$4.2!
*(h-Y (S 3$4$:. 41 IHS; KO (20 (-21$49167)/.9.4:181/$-830-(1" (0 &2(1%) "1$: " 2848 (L&' H+ (" 3) " (!
ACHEE)/GI+SHO8 41" 2(1+&;;1.4;H($9D)HH) YO '12+6"2) $-1+8/ (10 ((41.4%") 982 (9UE+(; (15 8)/ (18" (!
3)" (L (*.2.(AHS$A9! (47.) 43 (A4$-21%" . (49-%51+(-6.4:16) 1" (982(19(*) " (;H$H.) AI$491 ) (" 4:1$12+($6("!
& (1$H(" 484/ (!

E+(12+(3.2812)36) ;5. ) 4D+ (1".2(1+8&;a! 3$a (G H6") 3.;.4:1%)"1.498; 1" .$-1$66-.284.) 411%)16") 982(!
BHHC$:0%:;12) 36);.5.)A/$". (;19(6(49.4: 1) AIH+(" (L41+$;10( (4! : "YHA0&H : (4("$-?1H12) 44$.4;INC]
be 112(-&-); GIPRINP 11+(3.2(~8-); GINT[oP 11-.:4.41$491PcNC B! ; - 2801"%;16) ) &;1 ;4 &24&" (! 3%a(;!
A5 GRATIF)"1$9;)"0(4H B$H(.$-;1$491 $4)+ (' $66-.28%.)41 ;%) (BH'S2M ;.- 281*) Bl +(1".2(1 +&;al
16$4)I$[1)6 (! (H$-5INONS!

B30 245 234U B ) H(AKS-17) "1/$" ) &;1&; (GUE+(10"$413%a(;186!$66") 8. 3$4(-21g 1 1) 1+ (1) US-IH (.2 +Hl
98" .4:1".2(16")9824.) 41 TG$A)IS[1)6.(Y! (4 $-L5INONSCIMHH(" (84 $24.4: 1+ (1) i+ (1" (3$.4.4:1+8;a 2%a(!
2$410(1&; (91$;1) 99 ("UMIBSL) "1+*$24.) A1) 1" 2(10"$412) 4%6.4; 1PN H [PRE 1) 519(6(49.4:1)4L%;1: O-) .23+
)45 H U S FSH?1 $2.91 2) 4K (4K $4912) 36) 1 K.) 41 1. 3-8 ) L+$H ) 6 ($4&H ). 51 3$a.4:! Kl +($4+2!
2))a.d:D) AE+( " (1$-16"2("$4: (1) "1 ;84 H(') A .41 >$-$:$;21M".$"2! ;1 0(hH (4! PHiNZSbS! $49!
NF5CSRCIZ!>LMQa:CIE+(* ()" (51".2(10°$41) -12) &-910 (1$16)%(4%.$-1(2) 4) 3.212) [6") 9&2H. i+ (14 (2(; ;$!
A7 ;4 828" (1F)"16") 982%.) 41 ; 1 (;H$0-.; +(9L.4I>$9$: $; 28"

"41$99.4.)41%) 1 ;185 (1$;1$12) Ya.4:1) 51" 2(10"$4128410(1&; (9! $;1 51 484" . (4U[".2+!*( (9! ;&66-(3 (4H%) !
-1 (G 2a0E+( (81" $26(9!".2(10$41) 128418 ) 0 (184, Y (9L 41+ (16" ) 982%.) 41)*10.) 9. (; (LIU& "+ (* 3) " (!
' 2(10"$412) 44$.4;1$4%.)8.984%; 1$49)k+ (*10.) $24./ (12) 36) &49; lh+$H2$410(1.42) "6) "$h(91.4K) 1+($4+]
:&66-(3 (4%;1$49!;2.42$" (16") 98.24;176$4 ) I$[1p6 (V! (H$-GINONSCCH )

PN!



SENERG

1201 +8&;2;1 2841 0(! & (91K)! 6*)982(1 0.)2+$" H+2+1 ;1$1YH[2) ;" (A(HSO-(1 " ()& 2(C W) 248" ;1 !
/$:830-(1;).-1$3 (493 (AHH+$H 2541 36")/(1i+(16") 9824/ 421 $49! ;&;4$.4$0.- 21 )1 $: * 28-4&"$-1%. (-9;0!
W.)2+$7128418-:)10(1&; (9) "I+ (1" (3 (9.$4.) 4D T HSH(*1$49!; ) !

!

1.2(1+8&;al$;+.; 1) *(418; (91.412) 4;4"825.) A1 BSH(".$-; 1-.a(12(3 (AHIE+(1&; (1)1 1FMLAI2(3 (4414) 1) 4-2!
'(982(;12) 4;1'824.)412) ;¥;108H$-;)1$99" (5 ; G+ (1 (4. ) AB (A4S, ;8 (1) 1S " 2848 $-1HS;%(19.;6) ;-
T1$1$) 4$" 23! (HS-GINONN!

!

L& (I L . 1 4+1; .- 2812) A% (AR LEMI2$A10 (18 (9%) L. 36" ) /(1) 1 H E24&" (1$49M (.- H2LU& i+ (5LE12$410 (!
&;(91$; 1814 $4.) 413 (9.831)!" (3) /(1. 36&" 4.;*) BIHSK('1T=>$-+) 1" $! (HS-GINOPb<(!

!

M-+ (; (16) 55.0.- 4. (512841 (982 (P HS;%(1$491.36") / (M (15 &;4$.4$0.- K21 ) i (14" 3.4:16"$24.2(1H+.-(!
S (AC$h4:1$99 5.)4$-1.42) B(1$49!" (982.4:184(36-) 23 (4H"$H(;(!
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E+(10.):$;16")9826) 41+8;1$-)) lh+ (16)H(4K.$-14) 1" (982(M+(12$"0) 41(3.;5.) 4; W+ SHIH 148/ (1$16) ; 4./ (!
36-.284.)41-($9.4:15) ;) 3 (1$99.4.)4$-12) ; ;!

E+(1.36-(3(A4$h.) A1) i+ (10."28-$"1=2) 4) 321>) 9 (TAW=><I3.: +4.42-89(/$".) &; (- (3 (4%;1$;19(6.24(9!
Al (128" (NCDIO ) HUND 28 $-&(10+$.412" ($5.)4L;12) 42 4(OH S+ k+ (la(?!;4$a(+)-9(";1) 168 44 (!
T+ (1ACH)"al)*1$2K) " 1+ S B$a(li+(10&;.4(; 51 BYI(TH) a8l ) H+.2+12841Ga 1+ (1) 1) ;1 (.21
$--.$42(51) .44/ (448" (GHO&2 (' [;&66-. (1" (-$5.)4;+.6351)"12) ) 6 (hh.) 45l a(2!$26./ b.(; 1) 10 (128" (91 &
Y1+ Hik+ (13) ;1. 36) "i$4h+.4 ;1) 10(19) 4(1) ! 3$a(h+(10&;.4(;;13) 9(-IH) "adi$491a(?!" (;) &"2(;!
7237 (443 S5 (051 )" hH ()28 /8- 2" ($h) 45 3$ a(h! $49! H(2+4.2% 3$.4%(4$42(5! $49! " (/ (4&(!
2" ($h) ACIF(42(51%) "1 ($2+12) A (BH1H+(19.7 ( (4% (-(3 (4%;!1 3 (4%.)4(9!$0) / ('H.-10(1&; (9!.4108.-9.4:!
e (10&;.4(;513) O (1)1 ($2+ 1+ (D) ON(2h/ (1 HSH(OLAM+(1 - " $AH$: " (3 (4K

)

" ()*2-43818" )14, -1 /=)0 21 1/(, /13, 412-4415 " 6+

E+(1 (2)4)3.2108;.4(C;! B)9( Ho~1 2)4; 58 )" $;5. (5 42 (12) 551 T"SH! BSH(".$-1 2) ;4 $4910.) : ;!
6")9824.) 412) ;kI$49M+ (" (/ (A& (0. * (- Y ('3 1;$- GUE+ (9.7 (" (M (-(3 (4%;1) i+ () 28-/$-8.(12+5.4!
$" (1!
!

ml 8.LA#I "WHSHI /LS. (HSH

GU/('$! 6$"A(";! 42-69.4:1 % 3 (35 3$"a(h H) B (45! " (4$.-(;5! $:".28-4&"$ $:(42.C;3! $;! H(- §;!
384.2.65-4.(;12)8-910(1.47)-/ (91 41+(!;&;4$.430-(1. 36- (S (44$h. ) A1) *1k+(10.) : $;16-$4%)!
! !

bP!
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ml - OP.&*6.6#%!

$' )& 182/ K.(GL+) & 010 (1849 (" H$a (4! A+ (19(/ () 63 (A4 i+ (10.) : $;16-SAKIE+(; (I$24./ 5. (;13. 1+
42-89(! 08K $" (1 4)H - BH( K)!IW.)67)982%;! 3$4$: (3 (44]! B$4$:.4:1 2+$.4;]! ;$-(;5 4 $4;6) "h$h.) 45!
2)00?.4:5 (KU F (42(31+(12) 1S40+ (/ (A& (" ($H(O) M+ ( (1$2h./ 5.(G1;+)8-910(1.42) "6) " $4(9!.4!
e+ (10&;.4(;513)9(!

Ml )#h NSPAIL*LIKL Ve, S!

(20 () 281/$-&(12+8.41%) "1+ (10.) :$;16) 982%.) 451+ () -) H.4:1a(?" () &"2(G1$" (42 (38" !

[ OPLK ODMAS. ! ;) (448.-;1 H(2+4.28- ad)H-(9: (1 $49! 0$a("?! $66-.284.) 41 )* $1 6344 (" 4+$H!
2)36-(3(4%;(r41599 4.) 450+ (1$/$.-$0.- 42)) 13$2+.4 (" 29491 8.6 3 (AWM (2+4)-) . (;1$49+) 28
B(2+4.2816 (")) 44(L=>) O/(5;80;.9.G1*) 3l (1=>.4.;1 2 ) IM: * 284" (18" 2 (-2!:866) "H(O!
o (1 (B(284.) A1) 1+ (16" YN(2HIF (42(1+(1. 36$24) 1) 281 (86 (. (1) Al (16, (") "3$42(D) (!
2)4;1$49!" (/ (4&((!

[ 6k — LUk " NSP#!

E)! " 8$4%21 (1 6)H(44.$-1%)"10.) :$;16")9824.) 451 i+ (1)) H.4:1 B(H'.2;1.42-89.4:5 G(HS: (B!
$:7 2848 $IHS; H(I¥) ) OIHS 1 (51384.2.68-HS; % (16 (*19$25IH. 10 (1&; (9!

V, SHKEN<I=$I8IF=:) Ti-, ) T, =4-5, = (3#+51>=-50440) *)) 8314 +=*+3:12HP18) Oht , SHEGI5 ) *+=is}
!

0™ ()*+2-449)3%0 5+ 5A%NH> . $)H,8045. £)Q49,$%99)6*/%5)3*8)_** . 9)14*/402,*$)

At 2108 4C3IB)ICIHCS' (; ((ad: 1) 192+ (/ (i (F)-) H.4: 1(2+4) I(2) 4) 3. 200(4(* 1;1071.42" ($; 4!
o (L AGK" . (4%;1$/$.-$0.-42518;.4:13) " (| (**.2.(4H 9.3 4" 084 414 (2+4. & (I $49! Y H (" 4: 14+ (19.;4".0&H. ) 4!
2) 5185 IH(-1$;1.4/ (43 (4K1;866) "I

E+(1.47/ GH3(AM" (& (3 (4%;1$491+ (1) 6 ("$1.4:1$491 3$.44(4$42(12) ;HH.~10(1;6.(2.*. (91$h! ($2+!;4(6!
Y+ (1;866-212+$.4d!

"W ;064
TOW) ;1S4 6) UK ) A+) & +1)28-:$:16.6 (- 4(;!
>4 (3N 863 (4!

bN!
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"L$;19"2(;!
"4 &S (4K;1) 16" (58 (L(-(/$h.) 4!

E+.;15(20)416" G (4% 1%+ (Gh.3$h)4;1 )5+ $3)84%;1)* 0.) 1$;1$491) " 1$4.21*(h- Y ("1 h+84! 2841 0(!
- (AC$H(9 021" ($h4:1 4+ (1 BE4.2.68-1;)- 9 HS;H(1 T=>CA &;.4: 1+ (1M, 0 E+(1 2$-28-$4.)4;1 $" (! 3$9(!
2)4;.9(".4: 1+ (1) 4$-16)H(45.3-)*) " $4.210. ) HS: H(l+$42$410 (16") 982(919$.- 21 H (~1$;10712) 4:.9(" 4!
$I* ($43 (44)*IbcOla: 093.-20!

U.z&" (INCC;+) H; B (148" ()M IHS; h(H+$12) 8-910(1: (A $H(OI$44&$-21.41G101U™) Bl (1*. 18" (14!
4)%.2($0-(H+$HS0)EHRONIS' (1) " : $4.21HS; H(H+$H12) &-010(16) (4% $-21&; (1¥) "1h+(10.) = $;16") 9824, ) AL}
E+ ()41 (3$.49(114)4[) " :$4.2.42-89 (1!

!

Total MSW in Freetown

(o]
o
L

B )]
o o
L

Percentage (%)

Non organic

o
I

Organic

™ () *+2-458)9> . 4%)*3)*4" . $,0). $/)$*$;*4" . $,0)— . 92%),$) %8k ) J%*$%)

V, =h4)+3:43 Q) <+ ) B F)N3-149) ><5=5H 3% % <3:: 74 <-§*N§ 34 >36: 74 ) INZ*656:) 34 93+=4 )81 /1 14 DNi -4
=4 (BH=>h3US IS/ 1 (T, 5:=he, =h (=, 3%=H49) ><5H6) =46-4"$& IS 0BV, =53 ) <) B N3
49)><5=>4=0H) ** =) 8T 3-+=4T 3-4=-4 (3+=>410"""" L) 8IFE) T3-+=04V , 6-b; 3:<=HT 3-153:5<:3+=>}
5)*-6>=0*NISIFE)N3-i>=*-5+7) 80" LIDNEM (6T , 65 , 16-4 , =13 ;=93N=h; 3:<=18) <*>l*h5+=03+<0=18) 94
FE)N3-149) ><5=>189) (4C - 149)5=--=-@VEXZVAX " Y0 C-< ( (3974) 8+, =-=h0=-<:+-453*F=h-==I*}
V3F:=i$0$iF=:) T!

L/01*2-428IN%()0> . & . 02%8,92,00)3*8)2>%) _,** . 9)9(92% 6+

61" HL%IPILSLP. 4. 1P%! "LANH! 40N
W.):$;12.¢-9! PZi! #30H)*0.)H$ (!
W.):$;19(4; 42! PCPC! n Q3
W.):$;1(;h.3$H(916")9824.) 416 (* 1) 41)10.)H$;%(! | OCPRN! £0.) :$;04)*0.) H$;h(!
E)#$-10.) : $;16")982(9! NOINbc! #3%02(3"!
> (+$4(12) 44 (44 T T
E)¥$-13 (4+$4(16")982(9! PNSON! #3%2(3"!

}

}

bb!
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V, SIFE)N3-476=:505- =46 (3+=>H) 1" Z@IM C#H) 8IF5) T3-+=Mi34; 3:<=h, 3H-1-:0N, +:74, 6N, =0, 3%k, 34
8) <*Shr+=03+<9=HT , 65, H6-4" 1 1IM (444 ) BHFE) T3-+=t[YOIE+. ;! 49,288 (; 1+ (1(2+4 251 6) (4% $-1 )™
0.):$:16")982%.)41)/ (" h+(1$" ($0!

E+(1(-(24" 242! (A $H(910$; (9D 41$19$.-21( (9; ) 2a) HbcOlaz ;1 (1. 3$H(9M) PONIaA+ (16 (*19$?IH i+
$0)BHINNCTPIaA+(12)4;83 (91021+ (10.) : $;16-$4HTYG (+[K; (y!=- (24" 281 1) SO HW.) :$;1J-$4!" (;&-4.4:!
K)!$!ACH 952! (-(24" 2471 67)982K.) 41 Y4 Zg! AH+C!F (42! i+ (! $448S$ KIS (- (24" 247 kSl 2)&-9! 0 (!
6")982(912$410(! ;4. 3$H(M)INRSRbClaA+(Q2($ 0D A+ (1) i+ (" 1+$49514+(198.-216) H$- 1+ ($H6 ") 9824.) 4!
TGHBSH(OE) INPPIaAHsH+(* (1$0)8HZ01aA+!.;12)4;83(91020+(10.) - $;16-$4%! " (;&-4.4:1%)1$1 4 (il
+($HD) H6&H) *PSPIaA+-010) " (;6)49.4: 1) I$I4) $-1$448$-14 (41+ ($46 ") 9&24.) A1) HICPS i ClaA+.-(WS$; (9!
YA (/$-&GEI+C (A 221 2) A4+ (10.) 2$;151 Gh.3$(916) 0! cLicIAH+QI #3#] i+ /36 !
2) 36" $0- (1) 1+$H*) 849141 (" $H&" (IH+.2+1.;150) &l i laA+Q# 3bligx(!

V, =h3 Q) <*#4 )81 ) IN3*65H 8=0+:iR=0k 6-1 +, =4 3 () <44 )81 SIN=-+3+=1 49) ><546) *4 ) <+8:) TH T, 65, §6-4
=4 (3= IF=I/$L0146649=-13>374T , =9=4"" 1IDNI9=49=-=*+k+ | =h-) 5>1093546) ¥13% >/ " @h:6+=0-k+ , =
BN<ESH)*=0h4K<O+, =9 ) 9=M F743--< (6*Ni 34 T3-+=h>=*-6+74 )8 101/KDNEGH +, =h+) 4343 () <44 ) B
SIN=-+3+=H)EF=H5) (4) -+=>Hi-t=-+ (B+=>4+ 1" ZZ08 "sDN#> 3THI=-<+*NF*13*13** <314 : 3:<=1) 8108
Z" VY DNY 34 7=3%% )8 F6)8=0+5:0R=05 +)} F=h -):>0h P)9=) ;=0M +, =4 >30:74 *=#h ) <+4<+-h )8 Mi+9)N="*4
0,)-4,)9<-H3*>40)+3--6< (139=40=-4=5+; =:7"00"" 0/ " ZLONJH 0$ 1 Z$ LDNJ10ZZ"" ZLDNWA=*5=hk , =
3**<3:h; 3:<=-430=41 " [O[ "JH[/0[ 113*>H$ ™ "0Z TDNI3I7 =390k

V, =h-=5+6) *-h , =9=<*>=0149=-=*++ , =k=5)*) (65¢3*3:7-6-0V T ) #>688=9="*+-5=*396) -4-< ( (3%R=>!
b4t , =IV3F=iF=:) TH39=15) *-6>=9=>5%

L /01%42-3%2 0%$ . & *9)/%008, 12,*$) . $/)Q49,$%99) 6* /%51

! 8P4 (LSi" 13! 8P (LSL™1]!

G2 Bh) Al [ E+(10.):8;1654 ;1$12)42(;; )48 2! | E+(1 0.):8;! 6:848 ;1 $I 2)42(;;.)4$"!
2)36$42!"(;6)4;.0-() "Ik ($hA: I+ (1| 2)36$42! )4l 248" (1 ) +(! 2)-(2h.) 45!
H$; (0 E+(! 2)-(24.)4! $491 4 $4;6) "l | 1"$4;6) "HSA9M" ($h3 (44) i+ (10. ) H$; h(!
)6("$4.)4;1$"(1$;:&3(914)!0(19)4(!
02! $! -)2$-1 #'$4;6) "1$h.) 4! 2) 36$4?!
)6("$h.4:1.41U" ((K)HAL

W&;.4(;;! "Wt ;1:2(4$" )5+ (THS; RO (SH3 (4K | E+(12) 36$421+$112)&-910(1;&4$0-(1%) "I+ ;!
3)9(-! 2)36$47! 2)&-9! 0(! $! 4(H! 6"/$H( | ;2(4$")! ;! $41 (8.;h4:! 2)36$42! )M (!
2)42(;;.)48'2 2)36$42 )1 h+(!| UT((H)HA! 22! H.4+ $41 (86(".(42(! .4l h+.;!
384.2.65-42) M+ (1252010 ((K)HAL | B! $49! +$;1 4+ C&E63(4H )1 b+(!
K'$4;6) "H$H.) A HS; % (LAl (12,5201

b

F(42(51%)"1($2+1;2(4$" )1/$" )&;12) 4;.9("$4.)4; H.~10(1 3$9(102!.42-89.4:1) "14) I+ (12$°0) 412" (9.4;!
100<ISA9IHSH(" 168" *.28h.) 412) 36) 4 (4K !

bS!
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E+(! @MI=F1 ¥)" 1 0)h+ ;2(4$".) ;1 PLSA9INI$" (! (GH.B$H(9! 03; (9! )4! .4/ (GHB (4K 2) 3l 6("! a-) HSh! )*!
QU242 )6 (" $h4:1 $49! 3$.44(4$42(! 2) ;1 $49!H'$4;6) "Sh.) 41 2) ;I E+ (1 $93.4. ;4" $./ (1 2) ;451 $' (!
42-89(9! A+ (1DB>12) ;4! M22)"9.4: 11) i+ (1- 5" $he" ( b+ .47 GHB (41 2) ;4;1) 4 $10.) 1 $;1 684K 6 ("1
a.-)H$HH!.;1$0) &HICO00! (&) H+.- (+ (1$448$-13$.44(4$42(12) ;11.;12) 49" (91%)!0(1$0) &HIN! B 1)1+ (!
K)US-1. 47 (H3 (44 2) sHIE+(12) ;451 " (BRI i+ (14°$4;6) "KBh. )41 ) i+ (10.) HS;H(1$" (1$-;)!.42-89(9! 4!
2$-28-$4. ) )i+ (1286 (8! (86 (49 48" (1) *i+(10.) :$;16-$AUIE+(1.42-&; ) A1) 1+ (; (1* (& H(OL A H$-12) ;!
)*ZNS0001$491ZC50001(&") 16 (*laAX) '1;2(4$".) ; IPISAOINI" (; 6 (2%./ (-2L4

E+(1 42)3(! :(4CSH(O! $4483-71 )3 ($2+! 52(4$")! 2)3(! 3542 )3l k(! (-(24" 242 ;$-C8l
0.)* (- Y (13- GHS3 IH (183 (U (/ (ARG 1) B+ (128°0) 412" (9.451T0OUE+(1.42) B(; 1) "162(4$".) ;P!
$49INIS" (16" (; (44(9! 4IESO-(Ncc!

JO1%:2-445ASS4 IS0 GUY)*3)+ . &, *49)90%S . &, *0+

1P —#! 8P#(LSi"! 33! 8pa(LSi™! 37!] 8Pa#(Lsi™! 1°3!] 8P#(Lsi™! 11!

THLIL LU [ THRIENGG LU TR 0| THLITNGD, LU
= (24 24208 SbNc! SbNc! SbNc! SbNc!
W*Ch-YCLSC! SZbSi! SZbSi! SZbSi! SZbSi!
1(/(4&() 310! SbN! [ SbN! [
E'$4;6) "h*((! [ [ PciCO0! Pc5c00!
17 LKTONS® IS#LSU | X]37 | X3\ca! \C\" | \c3c3!

U.z& (INCEL ) H (9. 58.0858.) 41 )M i+(1.42) (61 5)&"2(C1U) T ($2+)H i+ (19) &1 ;2(4$".) ;5 (!
0 CH-Y(1;$-GI$ (h+(1 35,41 2) 4% .08K) "1+ (1) 4$-.42) SO HHS! ; +8 (1)*)/ (1 gO N H+- (i (!
Q2425851 2) 44" 08K HA+ /$-& G ECSIE)IRCS! 1) ¥+ (1.42) B(19(6(49.4:1) 41+ (1 ;2(4$" ) ;0!
1(:$"9.4: 1+ (14°$4:6) "H$H.) 41 ((:5IS0) &HIND! 1)1+ (16)4$-1.42) 3(12) B(;1*) 3 H$49!-(; ;1 h+$4!P 1!
)3 (12$70) 41" (/ (A& (L4 (1235 (;1)*162(4$".) 3 PIPI$491 PINSI i+ (1.42) B(1*) 314 $4;6) "4l 14)H
2)4;.9(" (9!

bc!
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B Electricity sales Biofertilizer sales Revenues from CC B Transportation fees
Scenario 1.1 H

Scenario 1.2

Scenario 2.1

Scenario 2.2

&)
()]
=)
N
N
©

U™ () *+2-468IS0* B%)/,926,Q42,*$)36* 6)/ 33ha%$2)9* 440%9+

ESO-(INCI19.;6-82; 10+ (1" (&-H;1)¥1 ($2+1 ;243" )01 284101 ; ((A!4+$H I+ (1 3" G (44 _$-&(THI ;)
6) ;0.7 (1)"1$-1;2(4$".) ;01E+.;1.49. 28 ISk (15 2(4$".) 318" (1 (2) 4) 3.28-21%($;.0-(UE+(162(43" ) P!
H.4+128"0) 412" (9.4;17;2(4$" )PP ; i+ (13) ;WS $2%./ (1. 42+ (14 _1$491"111$" (. 2 +(GH/S.(!
TNODSRNP! (&')! $49! RIPH! *(;6(24/(2<! E+(*(*)" (5! 4+(! 2)42(;;.)4$"?! 2)36$47! *(;6)4:.0-(1 *)"!
2)- (24450 $4;6) 5.4 ISA0K" ($h.4: M+ (IHS; H(12$41 (2) /(" M+ (LA (GH3 (442) 11;1$491: (HO(A (- 4; ) B!
36-(3(4h.4:1+(10.) :$;16-4KU& H+ (" 3) " (i (111 G&H; ) 311+ (1;2(4$".) 518" (10. 2 - (M $Alk+(!
$::&3(919.;2) &4H"$H(D¥c! 1 1;866) 42 lh+ (1" (;&H4; ) Hi+(HI_IB () 90@) 42(*4.4: W+ (16$20$2al%. 3 (!
b (F)&1;2(48".) 48/ (1. 38" (&-H;CIMB6" ) 8. 3SH(-21T 1) 1Z12($" ;18" (4 ((9(9M) " (2)/(*1POO! B 1)l (!
A7 GH3(AH2) ;1) i+ (16" K2

L JOT*42-4581 JHCH)+ . 54%0)3%8)/ 330886$2)90%S . &, *9)

8PA(LS" W | G/"ITHNS %! )T | ZLSVLPALL—#TSHLSHI!
G2(4$".)!PCP! NOB5RNP! RIP! ich!
G2(4$".)IPIN! PggsbNN! Zig! ics!
G2(4%".)INCP! PRRSONP! ZIN! iCi!
G2(4%$".)INON! PRDSRON! Z00! izl

)

)

bi!
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E+(1(/(-Y(910) ;4;1)*1=-(24" 2421T1@D=<1%) "+ (1/$" ) &;1;2(4%".) ;1$" (16" (; (44(9!.41$0- (INCZOWS; (9!) 4!
b G (1 GEAE ;2(48 ) INTH I+ 2$°0) 412" (9.H7;2(4$". ) ININK H.-1 0 1+ (16" (*(* (91) 6%.) 410 (288 (1 (!
18D=!; ) HCUF)H(/C5LH+$; 1) 10 (14)h(QM+$Hlk+ 13 () 91 (/$-8SH(; D 4-2t+(12) ;4:1) M (A $h.4 e (!
Q25200 "B 1" (8;) 450+ (1B (4+) 91318 (9%) 12) 36" (M+(12) ;1) (- (24" 2421 ) B+ (10.) 2 $;16-$44!
) G )+ (D E+CIER+4)-) 2. (G I$4914) M%) 19(2.;.) 4[3$a.4:184-a(lAlh+(128; (D) Hk+ (1#I_1$491"1 11
()9 H+(C (1 HH)-(L 6" 2) ;11 $49! " (/(4& (! 42-89.4: 1+ (L (4221 /3-8 $" (! (/$-&$H(ON!
CH2*+*/118318-125/3>1" 534" - 13>&3IA5/13>*IA5 , /DEF-4* " &/85-13>*1G" " H#HI+&F , *-157388 " * (1&/*!-§: "4AB4& ™ 36@!>- >*/13>& "
b (128" (AH10D=1.416.C"$ O A(GIB$a.4: L KO 28-41K)1.42(4%./ (%) "16")982.4:10.) :$;1.416. ("SI O 4!
E+( (%) GLIL; QG821 ($72+19) "1$41(2) 4) 3213 (2+$4.; 311" (982(li+(11@D=1¥)"10.) : $;(!

 JOT*:2-468: 30495, "4/ H*92) *3)#534026, 0, 2OKIHCHL)80694520)!

8Pa (LS ! 0, BOTANS™ IADJU!
G2(4$".)IPeP! oeSzb!

!
G2(4$".)IPONI 0szg!
G2(4$".)INcP! OINRO!
G2(4$".)INN! OINRC!

E+(D&12) 3G 3M+(1(2)4) 3.2184$-2; ;) *k+(152(4$".) ;18" (16) ; b/ (H+(412) 4;.9(.4:1.4/ (514!
Al+(10.) :$;16SARIFYH(/ ('51;) 3 (D) 4+ (12) ;1;18; (91 AN+ (1$4$-2;. 18" (187 ('S (/$:8( 1) "1 3%+
0.):$;14(2+4)-) . GUE+C ()" (3 1 .;1.36) US4 k)1 $4$-2Y( +)H! $! 2+$4: (1 )4+ (! 63'$3(4(";!
4420 +(HI_UE+(T#I_THS;!; ((20(919&(IH)! ;1 " (-(/$42(1%) "1 ;1$a(+)-9("; H+(4! 3$a.4:!
9(2.;.)4;0E+(16$" $3CH(" ;! (/$-&SH(OH(C (1) ; (1 (SO 1+ (.47 GH3 (4112 ;1185 H (185 i+
Y6 (" $H.4:! $49! 3$.4K(4$42(! 2):4;1 IDB>! 2) ;:<0! E+(1 .4/ (GE3 (44 2):%;! $49! DB>! 2);%;! H(* (!
S (-(H(910(28&; (1; (/' $1$;58364.)4; )1+ (1/("$: (1/$-&GIH(C (108; (91.41-5("$4&" (1) "1 2 (4(C'$!
-3$-[128-(10.) :$;1 6:-34%; 01 M;! (86-$.4(0! ($'- ("5 i+ (1 ; (4575421 $4$-2;. . HS;19)4(1*) 1+ (1 3) 3
S S/ (! ;2048 ) HHSH A1 31 28 (131 G2(4$")! ™ HLb+ 2810) 41 2" (9450 E+ (1 6$'$3(H(*; H(C' (!
(/$-8$H(91071.42" ($;.4:1 (/"2 ¢! 113491 .4181"$4: (1*") B [NC H1H)INC B0 M-+ (G (1 /8" $5.)4;1 8" (!
&K $H(9.A1U. 2 & (INCZL!

bZ!
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COHNS#] 1= :%$9,2,+,2() - $.5(9,9)%3)Q,* " . 9)15. $2)

UM+ (" 3) (I U. & (INCZ! 5+ H; LS (/8 $H.) 41 ) [NC B )4 k+( .47/ GES (4K 2) 313! = (A $H(;! $4!
42" ($;(D)*$0) &4bc 114N+ (HI_1/$-&(H+-($19(2" ($; (D*NC B4/ (GH3 (4%;1: (A $h(1$41.42" (3 (4H
YH$0) &H[bC B LAN+(14 (46" (; (A4/$-E&(CE+;19(6.21; l+(1;. - 4.5, 2344, 36) "4$42(1) *12+$4 - (1)*.4/ (43 (44!
2) kD) 4lk+()&42) 3G+ (16 (RHIF (425 ;. 421+ (1286 5$-12) ;1) M+ (10.) 9.2 (GHCL ;1 (86 (24(9NH)!
92" ($; (TEAE!;IH)"a.4:1K)1" (982(1+(16" 21 )+ (10.)9. s (GH(*12) ;<k+(10.) (4 ( - 214(2+4)-) : 212841
0(12)4;.9(C (9!$;D4() 1+ (13)" (16")3.;.4:1" (A(HSO-(1(A( - 2M4(2+4)-) . (G LAIG. ("SI () A (L. ArEhe (B!
b (" (0?21 (G844 I (H(2+4)1(2) 4) B.21%($;.0.- 421 ik (16" YN (2K

Yt ;1; (20 45$16" (- 3.4$" 219491 &S 1$hS (1$4$-2;. 1) ik (1) 2.8-1/$-8.(12+$.41$4912."28-$"1(2) 4) 3?!)

36-(3(A4$h) A1)+ (; (54" 828" (1+$;14) HO((412) 36- CH(OISHIk+(14. 3 (1) *h+.519(-./ (*$0-({!

U) "1+ (194$-2; ;5.4 6."$5.) 41+8;10((414$a (41 ) Bli+ (IL&.I (-4 "L $-&(180+$.416(-(24)419(/ (-)6(O!
021L"21.412)) 6.(" $4.) 4IH S+ (4% (" 4$%.) 43-11$0) &' ID 2 (LAINOPCHISA9L K. ;19) A (l+" ) &2 +1+ (1$48-2; ;!
Y R 6°.42.6-G;l D)O! 2 ($4.)45 3 a(h! = YHE+! )28 *(;)&2(H $99(9! /$-&( 42-8;./ (4 )M
9.;$9/$44$: (91)"13$":.4%-.;(9!;) 2.8 :")&6;519(2(4H H) "a.4:12) 49.4.) 4; 14+$4.36") /(H) "a(";\1-*C!
1)2.$-L.36S2H) i+ (1/$-&(12+8.41) Alk+ (1;8°*)&49.4:12) B384 4. (;1$491;) 2. (H2I$H-$" - (516$%.2.6$4.) 41)
et (12) 338447

E+(15(2+4)-) .28 ;)-&%.)41.36-(S(4H(9!.416.(""$! QA1 2) 4H(BH $-) H; 1K) 1 2) 47 (CHHS:H(! 4%) 1 4 (H!
6')9824:1;&2+1$; (4 (- BIHSH(SISAOM (- Y (" (IAI6 (" [&" 0$4I$4918" 0$412) 4%(84:51$22(; ;1) (4 (* = 21$49!
*CheY OO 'L C.2.(41-)28-1%))9167)9825.) 41 ;1) A (1) i+ (1a(?! -) 08! ;8;4$.4$0.- 421 248 (4 (5L1U) ) 9!
D814 ;) AR BSH(-2 KO )] $22(; ;1) (e (1 $A9! (1) A2 [H( B! 84840, 421 ) 27 2848 S
6")9825.) 41" (. ;D) A+ (1 (6-(4.;+3(4H)*;) 1) " 1 $4.212) A% (4K 1B$.44$.41 ("h.-. 420!

WCYH!;1$19.;2855.) A1)+ (1 (2 H116".42.6-( D)0+ (12.728-5"1 (2)4) 3718491 ) 2.$1/$-8.(12+$.41.416.("'$!
104

|
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SUVIPSHL.E" (DB $H) A1) HE+(10.)9.: GHC! C &' GIHS; (10 (H'$4;+) " 3 (91.4%) 1 (4(" - 21$49!
*(he; COE+C (*) (16 6-(H-10(14((9(1) 1 2) - (24 ;T HS;H(1%) "1h+(10.) 9. - GHC1H) 16424.) 4L
E+.;14$;1916) ; %/ (1. 36$24) 41-) 28-11) 012° ($h. ) 4Ll

SLSAR.LHS" +. 3 W) 9.: GH(' 3! $'( 9(/.2C! 48 67)982(1 (4(* 22! $49! *(h-; (') $84)4) 3)&;- 2!
E+( (%) GLEL;1($;2%) 10" 42 1+ (314)12) 33844 (; 1) 1;866-2+ (SHIH(AC - AFYH(/ (51$; LAl (!
28; (1)*1;)-$"16$4(-;5M+ (4488 ) AN+ G (19 (/.2C " C & IS/ (2. 14K 8.4/ (H3 (4¥IH+.2+!
3$4212) 3384.4.(;12844)H$) "ol

0" PLKIS# " NSP#H=IE+ (18 (1) 1-) 28-THS; H(H) 14'$4: %) " BLULAK) (A" 218491 (-5 (1167) B)H(; 1922 ;!
D)I(AC 2851 H (195 IHS; (1" (222- 41 0E+&;51) 281 () &2 18" (18 (914) 1 866- 21+ (16) 6884, ) 41H i +!
(AC - BIH+.2+158/) 8" 1$8%) 4) 321$4912." 28-$" 42!

OWWANI*LINHEIE+(1$99 (91/$-. (1) i+ (15 234(3;51 1 (1 (A $5) 4D H (A - 218491 (- Y (*1-) 2823
H+.2+16/)&" ;1S40 1" (4 14+ (4; 1+ (1(2) 4) 3.21$491-80) &' ;1" &24&" (D) I+ (15" ($51.41$99 4. ) A1) i+ (!
2" ($5)4)* a1 Al (12) B3&AK1"H$99 4. ) 451+ (16") 9824 ) 4 H (A" 2 H+.-(1* (222-.4: THS; (!
+$;181 " (SH(1L.B6S2H) A1+ (12) BEAHIM-;)51$;15$.91) "+ (1>$95 1 $;2$"128; (51+(1.4%H(:"$h.) 41)*
o (12) 3BEA N AN+ (125514 &: i+ ("@=C1$/)&"; 1h+(1$66") 6" $h.) 41 ) 1t (1 ;23531021 (!
2)33844% $;1 H(-! $; ;! 6$"4.2.6$h.)4! .41 h+(! 67)9824.)45 3$4$: (3 (4%! 9.;4".084.)4! $49!
2)4;8364.) 4D+ 1 (4(* 1 5I$4916$".2.684.) 41 414+(19(2.:.) A[3$2.4:16")2(; ; GUE+.; 1 3 ($4: 1+$H
b (14((9;1) 1+ (12) 334K (1S (10(HH(1$4$-2; (91$4912) /(" (9!$491+8;1/(*216) ; 4/ (1.36$2%; ) 4!
2) 338421 K (A:4+(4.4:17;(4; (1)*2) B38AEMI2) 33EAK(4:$: (3(4H1+) " Y) A4$1:)/ (4342 (5
9.;4".084.) 40" (;)&" 2!

7PN 4 CH3HL ™ MWILWL (. LHAAW! ™ $1— LSHE( LKW " PALKIHS " NMU=IE+ (14 ((O1) 1+ (16 () 6- (1) 12) - (2
et (THS;4(16") BYH(; I 012" ($h.) 451 H+.2+12$4148"  (H9.;$9/$44$: (91) "13$" 1.4$-.; (91;)2.8-1: ') 865!
36")/.4: 1+ (" 1(2)4) 3.2); J&$h. ) AUE+&; 50+ (L42-8;.) ANkt (; (16 () 6-(L AN+ (18=C;16") 3)h(; I+ (."!
6$"%.2.681.) 41 41t+(1 3$4$: (S (41 )*1H+(1"@=6;51+$/.4:1$! " ($11.36$2H )41+ (1 (36)H(*3(4H)*!
b (5 (15)2.$4: ") 865!

SHPH( 4+ "SACHIP ™ (WEE™ (1 IL. li—M$ ™ *#H-+ " SAHSHeNIH=IE+ (FS2H) A ( (9.4 1 IHS; K (1) 4I$12) 44.48) &
$491" (:8-$"108;.;1(4$0-(; M+ (; (H) "a(" ;) 43/ (1522(; ;1) 1$1;4$0- (1) 01$491.42) B(5.36) /.42 e+ (.
(2)4)3.2I"())&"2(;1$49M+(."1" &S K20 H-*((!

8 PULKI—MLP. 121 J#PLANAIPILE(C!™ (1. JANSS ™ N (WS CHIP™ — — N (k. G4IL (W% Pit. SIL KLSHAELA+ - (t+ (!
(AC 22 H.-10(1&; (9. Alk+ (1+($4+2(4% G+ (127 ($5.) A0 (- (112841.36")/ (1$22(; s ) (- (!
%)"1)2$-12) 33844, (LA (I$" ($51$491$-)16") DY M+(16) ;3.0 520 H; (- 41+ 1 () &2 (BIH+.2+]
HSA;-$H(;!.AK) $41.42" ($; (1.4 (2)4)3.21" ()& 2 M3+ 2" ($h.) 41 ) (36) 23 (4K h+) &z +]
H$:5(12)~(24.)41.36")/(16()6-(5;1(2)4) 3.2 (;)&"2(UUE (" B) " (31+(16") 98&2%.) 41) 1 (4 (" :?!
)2$-216") 3)4(; M+ (1$8K) 4) B2 i+ (12(44" (5.36")/.4:14;D) 6" $h.4:12)49.5.) 4;51H+.2+148; 181/ (2!
6);.4./(1.36$2) 41+ (19(/(-) 63 (A )i+ 1+ (SH+S2./ 5. G l+SHS" (128" (9 &+ (B1+$/.4:1$!
= ($H.36$24) Al (12) 33844, (G IH+SHB$a(1&; (1) i+ (12(4%" (!

JLSIPIML.E" ("2 JHIP™ — —N(&.SE+(1.42:8; ) A )M+ (12) 334N Al ;15 2;H(31+$;14H) 168!
* 25U "a.d s LAl (1 ($H+H2(4% (128410 (1.42-89 (9L AN ('0=G6]'; (2) 49-7516 () 6-(1H) "a.4:1.41
H$;5(12)~(24.)412$41$-;)10(1.42-89 (9L Al (I"@=CLIE+.; 1) 6(4; %+ (19)) "1) 12) 3384.4716$"4.2.6$4.) 4!
A3 )&;14(6; )+ ((A( 216" ) 9824, ) 412+$.415; IH (~1$;1(82+$4 - (1$4912) 3384 42I(36)H(" 3 (44!
O(HH ((419.7+(" (4% 4" &2%8" (;C!

E+(IHSH('168" *.284.) AT H 5+1$4$(*)0.219. 2 (;5.) A1) HS; (HSH( 14 ($H3 (4K 6-$4%; THSH('16&" *.284.) 4!

;7?5

H(3<:15:)1.42)"6) "SH(OL AN+ (1) 28-1/$-& (12+$.ANE+ (10 (A H: )M, IHS H(HSH (1S (1$3) 4: 1)+ (!

e (167)9824.)41)H0.) 1 $;1%) "1 (-(2H". 25218491 + ($H6") 9824 ) 451+ (16") 9824 ) 41) 0. ) ("t Y (1) & +!
2)36);4.4:18490+ (11 (A $H.) A1) 2-(SAIHSH((IM;1$41.36) "4$4112) 4;83 (19491 : (A4("$K) "M (4= %!
o (LHSH(' 168" *.284.) 413 2;5(312) &-910(1$1a(?16-$2("14+8412$4! 4*&(42(19(/ (-) 63 (AHE)H$'9; 1 (4 (" :?!

&

4$.4$0.- 42512) A% 0842 18)1/$-&(12+$.412" ($5.) All=- (24" .2.42!6")982(91*") 31+ (10.) :$;16-$4412) &-9!
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0! &; (91%) T HSH("! 6&" * 28H.) 41+ (* (071 2) 4K .08k 4 1K) i+ (-(24". 247! 3$"a (el DA b+ (1 )+ (1 +$49!
HE;h(HSH('P) 31384.2.68- 4. (;1$491.498; " .$-1; (24)"312) &-910(!$-3)16")2(; ; (9%) 1= (4 (" $h(12- (SAHSH("!
$;IH(-1$;10.) $;1$4910.) (- Y (1854 W+ () -) H.4:1;4(6;d!

mt E+(;(H$: (-89 (THS;B(HSH(16" ([6")2(;; (9<!.;16&36(9!.41$41$4$(*)0.219.: GH('TH+("
9.1 GH)AMSA(;16-$2(C! , &A1+ (1" (H(4%.) 4514+ (13.27) )" :$4.; 310" ($al9) HAIB6$ ) 1) *:$4.2!
(" LAN+H(1;-89: (1$4916")982(10.) :$;0!

mi E+("$HI0.):$;16")982(9!.;19".(9!$49! +29") - (41 ;8-6+.9(1$49! Yh+ ("1 4'$2(! ;&0;4$42(;! $"
"(3)/ (UM 12-($4.4 251+ (10.) :$;12$410(12) 30&;4(9!.41$12) 30.4(9!+($H$49!6 ) H("1TOF I
(4:.4(1%)16")982(1 (- (24" 24213491+ ($H!

ml E+(4+ (" (3$.4.4:19. GH(OL;-89: (T$H('IM, <1.;12) 36) ;%(9%)!6") 982(10.)* ("h.-.Y (!

mb U.4$-250+(19.: GHC - &.9;1) 0454 (M) i+ (19 (HSH(.4: D9, - GH("1:-89: (18" (16)2(; ; (9%)!
((3)/ (M (AE) T (A$A91849(" 2 ) & ("1 (SHS (44 41$!;)-$*128H$-24. 21" ($24) *(!

E+(IHSH(' 168" *. 254, ) 41$; 6 (24 H J+6+)K) 28K8-2%.21;)-$"1" ($24) "L 1i$a(41.4%) 1$22) &44 41 H ) "al6$2a$: (!
CLAISX Z:/" #$##%$8 L Q1%+ (, =" =70, 1%0.C1*.&" ) (U# (- 112-"$11"1$-"%$&"!

U.2&" (INGRI;+) H; 1+ (19.$2"$31;833$" V.42 1+ (1) 28-1/$-8(12+$.41)#10.) : $;16-$441"49 ( (951+ (1HS; (1. ;!
&;(9%)16")982(10.) : $;1) "1(- (24" 24218491+ ($H1: (A("$H.) AliH+") &:+1$12) 30.4(91+ ($H$49!6 ) H (" 1TAF I<!
:2:4(31$4910.)* (- Y CUE+ (12" 25218491+ ($HS$" (1&; (9) "I+ (1(A (" : 13$ a(iH+ - (W+(10.)* (- Y (!
31914 (191" 2848 (1 3$" a(HIE+(1$: " 28-4&"$-1" (.98 1551 H (~1$; 1+ (1384.2.68-1; ) - OIHS; H(I7>C A
*) Bl (12.5218" (M (418 () ;€48 414+ (10.) 3$: 51" () &2V ) Bt 14(2+4) 1 (2) 4) 3.21%($;.0.- 42!
JUEOS H1;1%) 849! H+$H SO &HI OCPRNIHI0.) : $;0H 0. ) HS; #(12$41 0(167) 982(9! " (;&-4.4:1 41+, 1 +H(2+4.2$
B)h(4%.$CI"41599 5. ) 45 4. ;151 ) ) &AM+ $HS0) &41i S5000!a: 1) 0. ) * (- Y (123410 (16 ") 982(91($'-2108; (9!
)4lbcOla:1)*19$.-21) " $4.21-) $9l!

|
™ ()*12-+18)3%0.5)+ . 54%)0> ., $)08%. 2,%$) . $/)— . 924)928% . G9)+ . 5%8,9.2,*$),$): Y48k ) J*$¥)
§
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M;16$ K i+ (1) ON(2K./ ;1) M+ (==L L"OMIB " YK (2850+. ;1 h&O?1; ( (a; 1) 14/ . - $h(lh+ (18 h(4h.$-) ") 28!
/$:8(12+$.41$4912."28-$"1 (2)4) 321%) "1+ (10.) :$;16") 9&24.) 41 416.(*"$ 1O AN (H(2+4) [(2) 4) 3 2!
A49.284)";1+8/(10((412) 4;.9(" (9%) "1h+.;1686) ; (E+ (1" (;&-4;1$" (1;&33$".Y(9I$; 1)) H;d!

mb E+(1)":$4.20 HS;H(;! (6" (; (44 $667)8.384(-21 RON! ) (1 1)4$- >84.2.6$-1 6)-.91 A$;H(! T>CAd
S (AC$H(9LAI6. ("SI () A(L49.28h.4 1181+ +16)H(44.$-1) 1" () &"2(1$/$.-$0.- 4213491+ (" (0210.) 3$; ;!
*((9;%)2al;866-2!; (28" ?]!

Ml E+(H(2+4.23-16)h(45.$-1%) "10.) $;16") 9825.) 41.;1 ;1. 3$K(9!%) 'O (IPRN!az Qk) 41)H0.) HS; H(1;+) H. 41!
e (. 2 (24,2816 ) H(4h.$-%) "1+ (10.) :$;16-SAKIF (42518 .4 1$198.-21) " :$4.21-) $91"$H(D) *IbcOlass!
e ()$-10.) = $; B+ SHI2$410 (16" ) 982(9!$448$-21.;1(; . 3SH(OM) INONDCI#S Q2 ($'CIE+.; IH.-I" (; &-HIk)!
$41 $448$1 ACH (-(2K" 247! $49! 4(H +($H 6")9&2%.)4! )*I NRRbc! aA+Q?($"! $49! cPSic! aA+!
'(;6(24/ (]!

m E+(1(2)4)3.20$4$-2;.;1&; .4 (A1 $491" 111 (/($- (O U+ k(1 0.) 1 $;1 6-$4H1 ;1 (2)4) 3.2$--2!
*($;.0-(1"49( (951 6) ; b/ (1/$-E.G1 ) #_IS (V) OKS.A(91) 1+ (19)&"1;2(4$".);12)4;.9( (91%) "1h+(!
0&;.4(;;! 3)9(H 49.28h.4:! +(1 6")*4$0.- 421 ) 0.) :$;! 6-$4H .36-(3(44$H.)4! .41 6.(""$! 14!
FYH(/(5L4;+) &010 (1) h(OM+$Hll+(13) ; HSHh"$26./ (108;.4(;;1B) O (-L; W+ (1;2(4$" ) IPIH #+128"0) 4!
2" (M A+ ;1 2(4%". )5 H+8;10((412)4;.9C (9Uh+$HI+(12)42(; 1) 4$"212) 36$42!" (;6)4;.0-(1%)"!
2)-(2h4:54'$4;6) 4.4 1$401" ($h.4: 1+ (HS;H(12$41" (2)/ (i (147 GH3 (4412) ;1;1$491 - (HO(A (- ;!
*)31.36-(3 (4h4: 1h+(10.) : $;16-$4H!

mb U&"+("3) " G+ (1" G &4; 15 +) HIk+Shi+ (16$20$2a16. (") 9) "1$-1;2(48".) ;L GH.B$H(91K) 10 (1$0) &H!
i1 208750040 ) CLUC 3550 8 H- C & (S -($58 .81 281! " () /(1 i+( .47 (GH3(4%;! 3$9(C!
B/ (-Gl 18 (12) 8912484 (LH+ (147 (3 (4412) ;1" (982((!

mi E+(1$3)&4H)H0.)*Ch-YCI+SH2$410(1;)-0L4l+(13$"a (i) 41$10$;.;)*bc0laz198.-2) " :$4.21-) $9!
S1GH.3$H(9%)10(1iSZRO: Q2 (S WG9 M+ (10.) (Y (51 k+(*10.) 6+) 9824; 123410 (1$-) 16") 982 (9!
"49((95 %+ (! $3)&AH;1 )¥ A47) 1 (45 6+);6+)"&;5! $49! 6)S; ;.83 k+$H 2)&-91 0! 1 (4("$4(O! $" (!
GH3$H(9!" (;6(24./ (-2 IPLiPibRZc!azQ?($"]I0NNCZNCla:0?($']101ZZPZca: Q2 ($" 0!

mt E+(1;)2.$ O(4CHH;!.42-89(1 )O! 2" ($1.) 45 $22(; ;! ¥)! 2-($4! $49! * (A4(HSO-(! (4(": 75! $:". 2848 $!
6')9824./ 4218 H(-1$;! 3 a(h - Y HIHI"49((95H+(16) 5.0~ 121 )M &;.4:1) - $4. 2 (Ch-Y (*1%) "1 )
"(2)/(?$491$: " 2848 12841+ (-61%)16") 3+ (16" ) 982K.) 41$4912) 4:8&36%.) 41)*1-) 2$-16") 9824 !
MAQI*.4$-251t+(1.36") /(3 (44 Alk+(1 (4/.7) 43 (44$-12) 49.4.)4;12)&-916") /.9 (1$I O CH("1-./.4:1$49!
“$44$"212) 49 5.) 45 1) "+ (1-) 28 4+$0 iS4k (1

ml E+(1(47.") 43 (4481 0(AC-H;1*) 3+ (10.) :$;16-34H $" (! (;1.3$4(0108; (9 ) 4!k+(1$/).9(9!2$°0) 4!
9.)8.9(178DwI(3.;;.)4; (M) 4$-)*I$0) &HIPSIHED,0?($712) &-910(1$/).9(91) "I(-(2H" 24212 (4("$1.) 4!
*)310.) :$;16-$44;0E+.;12) &-O-($9%) 1$16) H(4K.$-12) 4K".08%.) 41) "+ (13 5. $4.) A1) 12 3$H(12+$4: (C!

E)!;&3186518; 3$-[;2$-(10.) :$;16-$4K12) & 910 (1$16) h(4%.$-1 - (4" $8)"1%) 1" (4! (- (24" 24218491+ ($H) 4!
YA(+$4951$491+(1 - (AC$H.) A0 Ch Y (1) Al () (C1+$491) 1t (19 28-H8$1 B a b+ ) & +!
e (" (SH3 (44D M) " $4.21HS; K (T=>CASIB$ a(HHS; H(5I$: . 2848 $-1" (;.98 (G5 (H2ACE+(10.) : $;16-$4K1284!
$2+.(/(12) M (/A (L (AC 121349182 2848 (1 B$" a (U H+-(SHE+(;$B (4.3 (12) 44" 08441 1K)
H$; (! 3$4$: (3(AKIU) "1+ " ($;) 451 ;&66) 4 *) B1+(1 1)/ ("43 (4K $49! 384.2.6$-4.(;1.41%) "3 )
:80;.9.GHISHS' (4(;516") 3)h.)41$401 )i+ (11 (2)4) 3.21.42(4%/ (513" (14Q2(; ;8" N E+ () H[H(2+10.) - ;!
6-34H2$415-;)16") /.9 (M) e+ (12) &4 214) ) 4-21H J+1(2) 4) 3.216") * ;1084$-3 ) 1(47.) 43 (44$-1$49!; ) 2.8+
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G)I*$5 B) sk )M+ (! ([3)H)"222-(1 ;K H[&6;1 41N (42$1+8/(1%) 285 (91 41 ; (H1.4:1861$; 5 (30-21-4(1%) !
3)4)"222-C;HO&H+$/ (14K 1S 4('S: ; (30-.4:1- 4+ &3[) HOSHE("216$2a;18; (91.4! (-(24" .21 3)4) "222- (0!
E+.;13.:412) 3(LAI$!; (2)49!6+; (5 (;6(2.$-2! Hit+(16)-.221. 36-(3 (4414881 42(44./ (;1*) 1. 36) "h.4:!
- 831 OSHH(" 2! 23! " (CLIHSA! = 1 OSHI(*?! 6$2a;01 "4 (! 4( 2 +0)" 411 2)&4H". (51 )M =$;H M. 285!
M36(";$49I$49IL) - ) +$/(1;1$"4(9.36) .4 10$HH(*212(-; 1) 1$; ; (30-(I0$Hh(*216$2a; ) 2$--21.411H$49$)!
$491K : $4981" (;6(2H./ (-2!

|

M;! 6" (/.)&;-2 3(4h.)A(9 (1 9(/()BI(4H ) (-(24.2! 3)K)"222-(;! .41 A(478! 6")/.9(;! $! 2-($"!
Y66) "H&4 12! ) "1 h+(1 27 ($5.)41 )* 9. (24 K)0;5 H+.2+ 2)&-9! * ($2+ 0(4H ((4! gOO! $49! N5000! 02! NObO!
$22)9.4: 1K) I>$4& 28" 4 IM** 28 SK(!

!

"4+ (6) 1) 41 ([3)0.- 1216&0-.;+ (910213 1=DL.AINONDIZIEI 1) $ 319 (;2". 0 C; B+ Sith+ (" (1.5 1$12- (371 : $61.4!
B(' 331 sa;1$491 &S X (9TH) "a¥) " 2(1. A1+ (1N (47941 ([3)0.- 4215 (26) 5T H+.2+14((9; 1)1 0(1* - (9!

SZ!
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(U (I (12 Y HEH) i+ (1 (24) 1$491(4+$42(li+ (1) 28- Y$H) A1) i+ (1([3) 0.- 421/ $-8 (12+8.41. 41+ (!
2) 844" 201!
!

"41$143)-.221$6 ("\16&0-.;+(9!.4INOND! $49! (4%h.4-(Oli=_I"36) "4$h.) 41$491"408 ;" $-. Y$h. ) I+ (I M==>M!
;) 2.85.) A1) " 1=- (24" 21>)0.- 421 AIMF 28<12) 4%, 3 i+ Sl ( (1. 1912- ($" 3. BSH2+HO (H((4M+ (s
6" (; (44 .414+(1 35" a(U $49!4+) ; (1 (G (44.$1%) "1-)2%-1=_1$;;(30-71$49! B$A&$24&".4:\(1"41 6$4.28-$"5!
b (131912 ($71-$2a0 ) I SOSEH(ONH'$.4.4:1$4912) &"; (141" $.4.4 118491 (98284 ) 41.4;h.48%.) 41" (-$h./ (1)
bt (1 (31421 ([3)0.-425(26) "0 E+.;1 1$61+8;1$-:)10((4!.9(4%.+.(9! 02! h+(1ES;al U) "2(1$66).4%(9! 02!
J"(;.9(44 18K)! 4INOND! 412+8" 1 (1)*19"$%.4 1 1$1#$4.)4$-17)-.221) 41=[3) 0.- 425 H+.2+. 9 (4%.*.(;1$;1a(?!
6')" §21%) 1k (19 (/ () 63 (4K ) $14$h.) 48 ([3)0.- 12! ") $OB$6IK) A (4+$42(1-) 28-1H(2+4.2$-1 2$6$2.47!
$491;a.3192") 5 14+ (L ([3) 0.-421/$-& (12+$.4\51.42-89.4: 1+ (1. 36- (3 (44$4.) 41)119(9.2$4(912) &"; (;1$49!
3)98-(;1 A KAL(;.GH6")B)hAIIB, LAKSH/GHS; I H(-$;1 (42)8'$:.4:1D=>1)"19.;4".08&%) "; )™
QU217 (+.2-G LA " SH(I&; (C10'$.4.4: 19491 3$48$-; 1) i+ (.'16™) 982%; iPgxC!

M22)"9.4:1%) 1%+ (19 (*.4.4.)41 )%+ (1=87) 6($41 @) 33.;;.) 451 +(12) 42(64 )*12.728-$"1 (2)4) 3?1 2$410(!
)" 3&-$H(9!$;1¥)--) H; iR

IE+(12) 42(6H) *1$12.728-$"1(2) 4) 321$.3; ISH3$.44$.4.4 - W+ (1/$-&(1) 116") 9824;1$4913$H(".$-; 1) "1$; 1) 4!
$:16):;.0-(13.4.3.Y.4: 1+ (1&; ()" () &"2(;1$49! - (4" $5) 4D HS; K (51$491%) a( (6! (;)&"2(;H.4+.4!
e (1(2)4) 325" 16") 982%; 1/ (1" ($2+ (OM+ (L(ADN) M+ (" - ¥ (1222- (uAXI'412) 4% $; 1) 1" $9.14. ) 4$-HS (!
3$4$: (3 (442)42(6%; H+$H) 28 D) A+ (138431 (S (AH)*: (A SH(OHS;H(IT" (222-4:51(4 (" 2 () / (!
9.;6);$-612."28-$"1 (2)4) 32! ;18" H 4+ ;2;4(31$4916") 9824 9 (;. 1 41K) | $44.2.6$H(1$49! ; &66) " $1-) 41!
$491 (2. (4 &; (1)*16")9824;51%) ! ;866) "l (6$."1$49! " (&; (1$49!*$2.- 4$(!* (222-.4:1. 41+ (! (49)*[-*(!
6+$; (V!

EK>"ITE"$4;*)" 3./ (1K' 0$4! >)0.-42!"4.5.$4./ (61 $! :-)0$-1.36-(3(44$%.)4! 4584/ (1) 4! ;8;4$.4$0-(!
3)0.-47! ;866) (9! 02!+ (| L(*3$41U(A('$ =.4.;4"21¥)"1=2)4)3.210) )6 ("$4.) 4 $49! , (/(-)63(4H!
W=>z< $49! .36-(3(4H(9! 02! L'Z5! 680-.;+(9! .41 NONb! $! *(6)"H (4h4-(O! i>($:8" ;! @$H$-) :& (1 *)"!
"36")/.4:11+( 0."28-$" 42 ) WSHH(*. (G K; (9! .41 =[W&; G\ "4l ;1 " (6) "HIRK ;! +) HA b+ (1 %)) H 41!
&N S A1)+ (1.O(S 6SI+HS?!) "1 3$4%: (3 (44 ([0&; ! OSHH(".(;1T(8H'$24(1*" ) B1$! ;48921 )i+ (!
D(a)!"4; .48kl

SR!
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(T 11 5 (T T ; A=
-O==0 -O—0 'O—g

First life

Use in e-bus Regular maintenance Safe transport of aged batteries
Dysfur | Functional

& ylia‘it‘e:rtl:s]d -::.:- -- "‘Odules y

S 253 1]

° D -~ ——

: =g 0 ~©

®

L Battery reuse / repurposing in Dysfunctional Testing & dismantling

stationary applications modules of batteries

] . h

; 2

-

o

e antlir g& Recycling & refining  Recovered raw materials

rrrrrrrrrr for Ildusl ial production

" ()*3-45811/%.5)6 . $. "h6U$)1 . 2>— . (9)*3)h;Q49)Q . 22%8,%9!

M;!1" (3.49(9!021EK=>"1IRx!- i+ &3[.) M OSHH(". (;18; (9141 (-(2H".210&; (;1$; H(-1$;! (- (24" .21 B "222-(;!
2)AKS.4 /$")&;! "SH BHH( -3 b+SH $' (! 2)4:.9( (9! $;1 2" %2$-1 %) (2)4)3.2! 9(/(-)63 (4H! $49!
(86$4;. )42 ((A1(AC 25(2+4)-) 2. G \;&2+1$; - i &35 " $6+ 1(514.2a(512) 0$-4$4912) 66 (011 4+ &3]
DAOSHC.(G151) 12) A4S, AN/$" ) &;12) 448 (4%; H+SH2$A1+$/ (12) 4;.9("$0- (4 (- $4./ (1. 36$24;1) 41+&3$4!
+($H+H$A0N (1(47.7) 43 (44 1 A)HB$AS: (916" 6(-2UIM; 1! (&5 4. ;1 (; 5 (4K.$-14)1$66-21+ (12) 42(6H!
)412."28-$"1(2)4) 321%) i+ (19(6-) 23 (A1) -+ & IOSHH(". (;51.42-89 (9M+ (1) A 1&; (9) 1B H ("1 (- (2H".2!
3)4)"222-(;1&; (910713 ) ' 222- (14$8.1".9 (" ;1. 41N (42$0!

E+(1"(6)"HO(;2 .0 +SH+(! (4 (22128682421 ) - b+ &30S (. (;1476.28-219(2" ($; (198" 4 1h+(1&; (!
Y (LG .21/ (+.2-(17;82+18; 1841 (- (24" 21083 1) 1B)K) "222- (<18 4%.-LKL;14) 1) 4 (*1;&5$0-(F) "D B (" $h.4: !
b (1 (+2-CF)H CHI/ (AI$H(C1) ;.42 1) 1(8$36-(INOD "IhO B D) M+ (LA LS (AC 2 2151) 'S (12$6$2.475!
e G COSHC. G L1487 (1 (4) 8 +1286$2.421) "1 (4) &= +1k-* (M) 10(1&; (9141 Y+ (1$66-.284.) 4;51 ;82+18;!
H$H) A2 (AC 1 20) "8 (1 2;8( 35185 (91%) 1) H[6) H (' 1$66-.28h.) 4301 K ;.4 1+ (1OSHH(". (514181 (2) 49!
-*(1$66-.284.) 4184 (*10(.4218; (9L AN+ (1 (-(24" 213)¥) "222-(;16") /.9 (I$12- ($'1) 66) 484 4?71¥) '13$8.3.Y.4: !
b O&"$H) 41 )M OSH(*?! " (5)&"2(;3 3.4.3.Y.4:1 HS;H(! 2) 44" 084411 K)! i (;)&"2( (*.2.(42?! $49!
2."28-$" H2\RX!

V, B-4-=546) *1>=-50F=-4+ , =+, 9==h (36*4-+=4-18) 1) T=>h+)§-+<>TH3%>43--=--4+, =44) +=*+(3:48) %
)53R3H) *4 )8 ; 3:<=45 , 35+ 3*>5695<:394=5) *) (74 () >=:-48) 9 =:=5+965% ) +)9575:=-4=\<b44=>}
T i 4k &3 AIOSHHC". LA+ (N (42341=[3) 0.- 4219 (3) 41" $H) *(!

E+ (%" U H(612) 4;.;H(0LARS " 2.4: D) &HISH H("$HE" (' (/. (HIS4913$" a (l;1&921) A1) 23~ Y$H.) 41$4912." 28]
(2)4)3.(G1$:;) 2.8 H. I+ (1 (26) 1M (-(24" 21 3)K) "222-(;1$491 08 ("2 ; HS66.4:17) 124" - .4:<1 4]
A (4280

|

E+(1;(2)49! ;4(6! 2)4;.;5(9! .41 9).4:1$41 $4$-2;.;1 ) (1) 28 /$-6.( 2+$.4;1 $491 .44) /$h./ (! 2."28-$")
(2)4)3713)9(-;1$66-. (91K i+ (1A (42341 ([3)0.-4219(3) 4;4°$h) 1. 36-(3 (44(91071 1) $31.41#$.) 0.0l
E+(1$4$-2;.; 148" IHA+HSIO (. 4.5.) A (" 33515 2) 6 (1$491) O (24./ (1) + (1$4$-2; UM 1855 (3.4 k(!
28" (44 $491 848" (1 6)H(AL.$-1%)"1) 281 /$-8(12+$.4;1$4912."28-$"1 (2)4) 371 3) (5 H(1 28" . (9 &Ml §!
1. 36-5.(OM(2+4) [(2)4) 3.2184$-2;.;1); (-(H(9!$24.) 4; 148" - (4.4:1/$-&(12+8.41-) 2$-Y$.) 41$4912."28-$"!
(2)4)3!

|

Sg!
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E+ (15" h 648 (1) I+(1;%89212)4;.54(0!.419(;2.0.4: 14+ (.36 (3 (44$h.) 41 )H-) 281 /$-&(1 2+$.4;1$49!
2."28:$"1(2)4) 3713)9(-;10711)$31$491. ;165" 44 (" ;1. 41N (425011
}

)

}
1)28 /$:8(0 2+$.4;1 *CCUE)! (! $2075.C1U+SH ) 228" Hb+.41 $1 208,41 - ) 2"$6+21 6)! (4$0-(! (!
6")9824.) 4519 (-./ (" 258k Y$H.) 451; (*/.2.4:1)%1:))9;1$491; (/25!
|
"41)8"12) AH(BHIH(12)&912) 4;.9("; (/ ("$19.3(4;.) 4; D)+ (" W) 2$-.Y$H.) 451%) "1 (83 36- (1!

[ M+ (528 (- (12.521) "12) &A1) i (19(3) 41" $1) " 17#8.") 0.<!

[ #$4)4%1;2%- (N (479!

[ 1(:)481;28-(0=$; 4N 23410) 3384 47!

[ @)4h4(4H$-1;28- (M 28!
|
Y HEOBIH(12+)) ; ()19 (A1) 281 /$-&(12+5.4;18; 1824,/ 5. (;1) 228" 4 1H b+ AN (42$5).41- A(TH J+!
(0 A$H.) 4% ([3)0.-421 ;HSH( 2148 - (HAz 1+ 9(/ ()63 (4h ) .49&;H".$-.Y$h.) 451 K)O! 2° ($4.) 4! $49!
:&;48.480-(19(/ (-) 63 (441 4N+ (12) &4%" 0!
|
A(2)4;.9(1/$8(12+$.4;141$1+)-1.21$66")$2+510$; (91) Ali+ (1 (44" (- *([222- ()M (- (24" 213) ) "222-(;!
H -+ & B[ ) A0S (. (5.42-89.4: 1+ (16+8; (1) 19 (;.2451$; ; (B0-2519. ;4 08%.) 45180h.-. Y$h. ) 4512+$" - 4 251
'(68."1$49! (49D*[-*(! 3$4$: (S (4K!D&'19(*.4.5.)41$-;)! (84(49;10(?)49!H+(19." (241)0;12" ($4(9!0?!
1)$31H)!.42-89( %+ (1 07)$9("! (2)4) 3.2 $24./4.(;!  (ACSH(O! Hb+.41 (1 )28 (2)4) 32! )&+
B$"HA(";+.6;1$491;1$a(+)-9(*;1.47)-/ (91.44+ (1([3) 0.- K21/ $-&(12+$.4LE+.;12) 36" (+(4;./ (16 (*;6(2h./(!
(48" GIH+SH H( 28648 (i (1461 ;6 (24 &31)* (2)4) 3.2 $49! 498" .$-1. 36$2H! .41 (42%5;16&" ;8.4 )
&;4$.480-(1([3) 0. 42t
}

b
E+(! 2+4$"H OC)H! 6")7.9C;! $41 )/ (/. (H D i+ (242! 3)%)'222-(1 /$-&(! 2+$.41 .41 A(42%01 =$2+!
2)36)4(4H ) i+ (1 /$-8(! 2+$.41 ;I S .08%(91 A T) ! ; (/($<12)-)&" " (6" (; (4%.4: 14+ (19" (1 $49!
6)H(4%.$-1%) "1-)2%-.Y$h. ) 44!
[ L"((40 /$-&( 2+$.41 2)36)4(4%h;! 1S $* (1 $-* (392! )28-Y(9! 021 1)$3!)"1 02! Yh+("! -)2$-!
4$a(+)-9(";!
[l D'$4:(0/$-&(12+$.412) 36)4(4%;1*) "IH+.2+1-)28-Y$h.) 41 ;1%($;.0- (L.AM+ (13 (9.&3M(* 35 (4+ (!
*&-21) ") 1) 3 (1 (8Hh(4%!
[ 1(9/$-&(12+$.412) 36) 4 (4%h; H+$hS$* (13) " (19.4+.28-1%)1-) 2$-.Y (1.413 (9.8 31$491) 4 : [ (* 319& (!
B 4(2+4)[(2)4)3.212) 4;4"$.4%;!

cO!



ICA

Electricity supply
(national grid / PV)

Raw materials Raw materials

Predictive maintenance
/ Battery health data
management (Task 6.2)

v

v Charging services -
EV design " Mechanical (Roam Hubs)
ot er components
Electrical Ride-hailing / Delivery
components Apps
—— EV micro .
financing Glovo?
’
watu | = M-KGPA Lithe
1 M v P’
Recycling of
Raw Battery pack EV assembly FV sale>& » | EV utilization motorcycle
materials Cell, BMS »  assembly distribution rores
manufacturing «
Reuse
:l Already localized in EV v Second life
ready localize:
; i Stationary storage
EV repair / - Collection of used ry . [
sale of BaFtery pack batteries (second life)
repair / upgrade
spares (degraded or - -
I:I Localizati ity not feasible | faulty) Recycling / disposal
ocalization gen.era 'y NOi fEGSI ein MKGPA of batteries
medium term

§
B ()*+3-4681 [ .54%)0> ., $) . $.5(9,9)*3)h; 6*2*80 (0540) SINUS( . ) - $/) 12432, . 5)3*8)5*0 5.1 . 2, %1

b

A(2$419(* A(1$; M+ (34$™%.4116) A4 e+ (1([3) 1) "222- (/$-& (12+$.41+ (16+$; ()19 (.1 4.4 W+ (/ (+.2-(C!
M;I$41K==>"511)$31+$;19(;.: 4(9LA[+) &; (H+(11)$3IM. 5I$4I(-(24".213)K) 222-(4$.-) " () "I+ (1N (42$4!
$49! M= 241 3)H)[1$8.! 3% a(H! 1)$31$-:)!$;;(30-G 1+ (1 1)$3IM.1. 414+ (1 1)$31I$ a5 4;1$;;(30-2!
#$2.- 421 ) 289! A+ (1498 1" $-19. 1. 24 H#$. ) 0.0!

[

1)$3!1'$;;(30-G i+ 1)$3IM.'1#) 3107, 1712) 36-(H(-?! ad)2a (! 9)H4<! ak;5! &;.4:1 $1 3.81)* 6$"%;!
:36)"H(9! *) 3! M;.$! 10+.4%! )'! "49.8< $49! 6$°%;! 67)982(9! -)2$-? $49! ;&66-.(9! 02! -)28$-! 634
3$A&*$2& (30 WHK('?! 6%2a;! $"(1 2877 (41?1 .36)H(Q! *) B! @+.4%5 $! :-)0$ -($9(! )" (!
33482 $2%&".4: D) *- U+ &310SH (" 212 (~; 1549108 (" ?16$2a;1%) 12) 4; 8B ("1 (-(24*) 4.2; 5! ¥$%.) 48" 21 (4 (- 2!
) "$: (1$49! (-(24" .21/ (+.2-GUE+(1J1=D!; 48972149 28 14+$H 1) $3!.;12&"" (4%21H) "a. 41 IH $+POI-) 28]
65" 3$4&:$24&" (1)) & 2(1$41.42" ($;.4:14830(" 1)1 3)4) "222-(16$ ;1) 2521 AN (42$UE+(1" (6) ™Y
$-0)! B(4h)4;1 1+ 1) B(12) 36)4(4%;! 182+ $;1 0HH(* 21 2(~;1 $49! 0$; (1 2) 36)4(4k4;1 7" (5.;%) " ;! $49!
DA/ CHC < C &+, +67)9824.) 41 ;1$49$79;1$491 286 4$-1 (86(49.4&" (GIH)! 5 (4 &6!-)2%-2\1$49! ;! !
" GEAIAH ;b -1+$/ ()10 (16") 28" (9L.4%(* 4%$h.) 4$-\ZxCl!

[

1)$3M+(41)" 1 $4.YG I+ (13- (1$4919. ;4. 08%.) 4D i+ (11) $3IM."5L.413)%6) 222-(19($-(*;+.6;1) 6 (" $4(9107!
1)$31)°1 07! 4;1 3)4)"222-(1 3.2°)[*4$42.411 6844 ("0 1)$3! 6344 (73! H4+ >[~)6$! $49! )+("!
3)¥)"222-(1*.4$42.4:12) 36$4.(;1%)! (4$0-(10) 9$[0) 9$!".9(";14)16&"2+$; 1+ (1 1) $3IM." ) 412" (9.4 /.$!
A4 %8-3 (4%;C

[

DA2(1(-(24".213)¥) "222-(;1$" (1;)-91%)1.49./.98$-10) 9$[0) 9$!". 9 (*;12) B (; I+ (16+$; (1) *1&H - Y$H.) AL

[

1)$31; (~;14;13)%)"222-(GIH.4+1.49./.98$-12+$" - (*;51(4$0-.4:10) 9$[0) 9$!".9 (" 1) 12+8" = (t+(." 1O (*?!
021+ (3; (/GISH+) 3 (1)) 41$42!;4$49% 9! (-(2%h°.2%-! ;) 2a (! 1) $3!$-;)!16")/.9C!; (7.2 O$h (" 2!
248" 1 4 :50$MH( 2! (44$-;1) " 10SHH("?); H$66.4 1 1$H+ (1) $3IF&0;19(6-) 2(9L41#$.) 0.0 1.9(";12841$-)!
D)) (1) $3F&O; 1K) 68"2+$; (163" (168" 1) 1h+(. "1 3)4)"222-(1)1$22(;; " (68."; (/.21 3!
'$.4(OM(2+4.2.$4;(!

cP!
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|

W)I$[0)9$!". 9" ;18" (1476.28-21) " $4.Y (94148 - (;5IH+.2+1$" (1;6$2(; ) 44+ (1) $9;.9( D) i+ (242 1H+( (!
0)9$[0)98!".9(";1426.28-21 68 al i+ ("1 B)¥) "222- (5 HEH ¥) "1 28;4) B(*;1$4912) 3 (1 0$2al ) H+ (41 %+ (2!
* 4.+ (19 GUW)98[0)9$!".9( ;1) DB $H(1&;.4:1/$" ) &;!" 9 ([+$.-.4:1$4919(-./ ("2 3)0.-(IM66;!
&2+ 1L-) /)51e&: 3. $IKO (" SIW)-H) "1 k- (O

|

1)$31+8;19(/(-)6(9! $1 0$H(*21-$0! $Hl k+(1 1)$31 I$"al %) 0(!$0- (1) ! 3$.448.41$49! " (6%.") ;!- 4+ &3
O (" GOA b+ (4. 4(( 41 1($31$491.412)-$0) "$h. ) AIH H+GE">M5I1) $31; 484 (9/$4$-2;.4: 1" ($-4.3 (!
OSHH(" 21 OH$! 2)- (2491 /. $I"YE ; 2:4( 331 AN ( A (H ) HIE+.47 ;1K) 12821 ) &K1 6° (9.24./ (| 3$.44(4$42(1$49!
34K (1222 (1-* (1) 0S¥ ("2 6$2a;01 1) $31$-5 )1 65410 1-(/("$: (V+.; 1 OSHR( 21 ) B.("$4.4 11 9SS! 1)
36"/ (+(OSHH( 216$2a; LA+ (14 (BHLE("$h.)4;18491.36") /(OSH(*2IHS" *$4%216") /.9 (91021 4;10$HH (!
:&66-. (!

}

}
M;16" (/.)&;-219(;2 . 0(9IH(12)4;.9( 1+ (" (12."28-$"1(2) 4) 321$; I+ (12) 42 (BHIk+$HI$. 3 ; 1Sl
[ A3$.448.4.4:1+(1/$-6.(1)*16") 9824;1$491B$H(" $-;1¥) "1$;1-)4:18;16) ;5.0-(\
[ i3.4.3.Y.4:1+(&; (D" ()&'2(;1$49!: (4("$h) A1) HS;H(\!
[ la(Bndmx ()& 2 HAp+ 415+ (1 (2)4) 3A$H("16")982%; 148/ (1" ($2+ (91 h+(! (491 )i+ (.'1-*(!
222-(\!
|
D&M O(*4.5.)41$-;)1(36+$;.Y(Ol+Shi+ (12) 42(6H)*12."28-$"1(2) 4) 32L;48"h; IH h+1k+(16+8; (D) *i6" ) 9824
9(;.:4\ 49 ((95H6") 982 (;. 14\, I$4150; )-8 (-212" §.28-16+$; (H+(4LH12) B(; 1)!;4892.4 I+ (16)H (4%.$-!
YHLAK)/$h./(12."28:$"1(2)4) 32139 (1) 1+ (15 (26) "1 (- (24" 213 ) ' 222- (G LAN (4280
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