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SM.9%!*-:(/-# !
C$D+*&:8!(<$!.9%&.+.!#-9D!N;$9L!,<90&:8O!(<9(!(<$!E/-,+.$/!
*-:,+.$,! 7&(<&:! 9! ;/$D$G&:$D! D+/9(&-:! N$P8PQ! .-:(<Q! )$9/OQ!
$&(<$/!(</-+8<!#-9D!,<&G(&:8!-/!,<$DD&:8P!

?$#GI'9#9:*&:8!
39#+$!&,!*/$9($D!(</-+8<!(<$!D&GG$/$:*$!&:!(<$!;/&*$,!-G!'+)&:8Q!
8$:$/9(&:8Q! 9:D! ,$##&:8! $#$*(/&*&()! N&:*#+D&:8! (9%9(&-:! &G!
9;;#&*9'#$OP!

A-:(/-##$D!
&,#9:D&:8!

E/$0$:(&:8!,+;;#)!&:($//+;(&-:!&:!9!8&0$:!*+,(-.$/!&:,(9##9(&-:!
D+/&:8!8/&D!-+(98$,P!

;#$%T32,-17 %

^H*\#I#H#,Y%#2%/#$,'#I1,#(2%$Y$,*4$%+-2%+(4*%0'(4%/#00*'*2,%/#$,'#I1,*/%*2*'3Y%'*$(1'+*$%

NG5<SF%!"*Y%+-2%I*%3'(1&*/%IY%D%G5<%,Y&*$K%$,('-3*O%H(-/$O%3*2*'-,#(2%-2/%*H*+,'#+%

.*"#+H*$F%!"*#'%'*31H-,#(2%+-&-I#H#,Y%+-2%I*%1&Q%('%/(R2R-'/%'*31H-,#(2F%!"*#'%/(4-#2%

+-2%I*%+1$,(4*'%&'*4#$*$%NI*"#2/%&'($14*'7$%$4-',%4*,*'S%('%/#'*+,HY%+(22*+,*/%,(%,"*%

TL%('%_L%3'#/F%^#2-HHYO%-++('/#23%,(%,"*#'%&(R*'%+(2$14&,#(2X3*2*'-,#(2%N$+-H*SO%,"*Y%

+-2%I*%+-,*3('#9*/%-$%H(RO%4*/#14%('%"#3"%0H*\#IH*%&(R*'F%

^H*\#I#H#,Y%$(1'+*$%+(2$#/*'*/%#2%GDFC%jCk%-2/%G]FC%j:k%-'*%H#$,*/%#2%!-IH*%BF%

P4CD/': Q'RD/SFCFDF1@'?-H,0/?'0-J/,/E'C@'!"#$%&'

A#9,,&G&*9(&-:!
C$8+#9(&-:!
*9;9'&#&(&$,!

5-.9&: ! ?*9#$!

A#9,,! J);$ !
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*9
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() !

V
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8<
!

G
#$

%
&

'&
#&

()
!

*9
;9

*&
() !

?(-/98$!
*-:(/-# !

=9(($/)!9(!<-+,$<-#D,! W! W! W! ! ! W! ! !

A$:(/9#&H$D!'9(($/)!NT3!8/&DO! W! W! ! W! ! ! W! W!
A$:(/9#&H$D!'9(($/)!NU3!8/&DO! W! W! ! ! W! ! W! W!

T-9D!
*-:(/-# !

5&,*-::$*(9'#$!#-9D! ! W! W! ! ! W! ! !

?<&G(9'#$!#-9D!N*-:,(9:(!;/-G&#$O! W! W! W! ! ! W! ! !

4DX+,(9'#$!-/!,<&G(9'#$!#-9D!
N*-:,(9:(!$:$/8)O!

W! W! W! ! ! W! ! !

>$:$/9(&-: !
*-:(/-# !

5&,*-::$*(9'#$!56C! W! ! W! W! ! W! ! !

4DX+,(9'#$!56C! W! W! W! W! ! W! ! !

5&,*-::$*(9'#$!56C!;#9:( ! W! ! ! W! W! ! W! W!
4DX+,(9'#$!56C!;#9:(! W! W! ! W! W! ! W! W!

63!
*-:(/-# !

63!*<9/8&:8!,(9(&-:!N.+#(&;#$!
*<9/8&:8!;-&:(,O!

! W! ! W! ! ! W! W!

63!*<9/8$/!9(!<-+,$<-#D! ! W! W! ! ! W! ! !

63!;+'#&*!*<9/8$!;-&:(! ! W! !! W! !! W! !! !!



!"#$%& ' ()*)*'+,-./01' 2'3,451'46,//7/51'58'9:;;<= '

%/DFJ/,4CD/'%<K)'2'!"#$%&'4,0IF1/01H,/'-A'+FD-1?' L46/' ;; '-A'<M'

63!*<9/8&:8!,(9(&-:!7&(<!3Y>!
N.+#(&;#$!*<9/8&:8!;-&:(,O!

W! W! !! W! !! !! W! W!

63!*<9/8$/!9(!<-+,$<-#D!7&(<!3Y>! W! W! W! !! !! W! !! !!
63!;+'#&*!*<9/8$!;-&:(!7&(<!3Y>! W! W! !! W! !! W! !! !!

;#O%I3617 %

P#H(,$%"-.*%0(1'%/#00*'*2,%'(H*$%+H*-'HY%#/*2,#0#*/%-2/%+H-$$#0#*/%IY%,"*#'%'*$&(2$#I#H#,#*$F%

!"*Y%-'*K%

CF%b-H-2+*%'*$&(2$#IH*%&-',Y%Nb<PSX%52*'3Y%$1&&H#*'%

:F%W1$,(4*'$F%=,%#2+H1/*$%-HH%G5<%+(22*+,*/%,(%,"*%3'#/%/#'*+,HY%('%I*"#2/%&'($14*'7$%

$4-',%4*,*'K %

-F%>*2*'-,#(2 %

IF%W*2,'-H#9*/%$,('-3*%

+F%5H*+,'#+%.*"#+H*%+"-'3#23%$,-,#(2$%

/F%P'($14*'$ %

BF%̂H*\#I#H#,Y%(&*'-,('%N?33'*3-,('S%

DF%G#$,'#I1,#(2%$Y$,*4%(&*'-,('%NGMUS%

^#31'*%C%$" (R$%,"*%'*H-,#(2%I*,R**2%,"*$*%0(1'%'(H*$F%!"*%IH1*%H#2*%$*&-'-,*$%0H*\#I#H#,Y%

1$*'$%-2/%&'(.#/*'$F%G*&*2/#23%(2%*-+"%0H*\#I#H#,Y%$*'.#+*%-2/%I1$#2*$$%4(/*HO%0H*\#I#H#,Y%

1$*'$%+-2%I*%(2*%('%-2(,"*'F%?//#,#(2-HHYO%&'($14*'%+-2%I*%0H*\#I#H#,Y%1$*'$%-2/%&'(.#/*'$%

-,% ,"*% $-4*% ,#4*% R"*2% ,"*Y% -'*% (&,#4#9#23% 0('% ,"*#'% #2/#.#/1-H% &1'&($*F% ^('% 4('*%

#20('4-,#(2O%+"*+c%GDFC%V%$*+,#(2%CFh%-&&H#+-,#(2%(0%0H*\#I#H#,Y%,(%,"*%1$*%+-$*$%jCkF%

!"*$*%'(H*$%-'*%/*$+'#I*/%#2%,"*%0(HH(R#23%&-'-3'-&"$F%

! %b-H-2+*%<*$&(2$#IH*%P-',YX52*'3Y%$1&&H#*'K%

b-H-2+*%'*$&(2$#IH*%&-',#*$%Nb<PS%-'*%,"*%+(4&-2#*$%'*i1#'*/%,(%4-#2,-#2%-%+(2,#21(1$%

I-H-2+*% I*,R**2% ,"*% *2*'3Y% /*4-2/% (0% ,"*#'% +1$,(4*'$% -2/% ,"*%*2*'3Y% I(13",% #2%

R"(H*$-H*%4-'c*,$%('%&'(/1+*/%/#'*+,HY%jBkF%

?//#,#(2-HHYO%52*'3Y%$1&&H#*'$%"-.*%,(%&'(.#/*%*2*'3Y%,(%,"*#'%+1$,(4*'$%R"*2*.*'%,"*Y%

2**/%#,%jDkF%



!"#$%& ' ()*)*'+,-./01' 2'3,451'46,//7/51'58'9:;;<= '

%/DFJ/,4CD/'%<K)'2'!"#$%&'4,0IF1/01H,/'-A'+FD-1?' L46/' ;) '-A'<M'

'

RF6H,/'; Q'RD/SFCFDF1@'AD-B'H?F56'4'0/51,4DFY/E'-+/,41-,' BF1I'/S1/,54D'AD/SFCFDF1@'+,-JFE/,?K'

! %W(2$14*'$ %

Z$01FJ/'0H?1-7/,['7/45?'4'0H?1-7/,'-,'4'6,-H+'-A'.-F51D@'401F56'0H?1-7/,?'BI-'0-5?H7/G'

?1-,/' -,'?/DD'/D/01,F0F1@'6/5/,41/E'-5'1I/F,'+,/7F?/?G'F50DHEF56'1I,-H6I'466,/641-,?G'-,'

+4,1F0F+41/' F5' E/745E' ,/?+-5?/' -,' /5/,6@' /AAF0F/50@' ?0I/7/?' +,-JFE/E' 1I41' 1I/?/'

401FJF1F/?'E-'5-1'0-5?1F1H1/'1I/F,'+,F74,@'0-77/,0F4D'-,'+,-A/??F-54D'401FJF1@%N+"-&,*'%CO%

-',#+H*% :%j]kSF%=2% -//#,#(2O' $DD' 0-5?H7/,?' ?I-HDE' C/' 4CD/' 1-' C/5/AF1' A,-7' EF,/01D@'

+4,1F0F+41F56' F5' 1I/' 74,\/1G' F5' +4,1F0HD4,' C@' 4E.H?1F56' 1I/F,' 0-5?H7+1F-5' 400-,EF56' 1-'

74,\/1' ?F654D?' 45E'F5' ,/1H,5' C/5/AF1' A,-7' D-B/,' /D/01,F0F1@' +,F0/?' -,' -1I/,' F50/51FJ/'

+4@7/51?'j]kK''

! %^H*\#I#H#,Y%U&*'-,('%

!" *%^H*\#I#H#,Y%U&*'-,('%/*$+'#I*/%#2%GDF:%#$%+(.*'*/%IY%,"*%'(H*%(0%-2%?33'*3-,('%#2%j]kF%

Z$66,/641-,[' 7/4 5?' 4' 74,\/1' +4,1F0F+451' 1I41' 0-7CF5/?' 7HD1F+D/' 0H?1-7/,' D-4E?' -,'

6/5/,41/E'/D/01,F0F1@'A-,'?4D/G'A-,'+H,0I4?/'-,'4H01F-5'F5'45@'-,645F?/E'/5/,6@'74,\/1'

N+"-&,*'%CO%-',#+H*%:%j]kSF%=2%-//#,#(2O%ZF5E/+/5E/51'466,/641-,['7/45?'45'466,/641-,'1I41'

F?'5-1'4AAFDF41/E'1-'4'?H++DF/,'-,'45@'-1I/,'74,\/1'+4,1F0F+451%N+"-&,*'%CO%-',#+H*%:%j]kSF%

$DD'0H?1-7/,'6,-H+?'TF5EH?1,F4DG'0-77/,0F4D'45E'I-H?/I-DE?X'?I-HDE'I4J/'400/??'1-'1I/'

/5/,6@'74,\/1?'1-'1,4E/'1I/F,'AD/SFCFDF1@'45E'?/DA]6/5/,41/E'/D/01,F0F1@K'^H?1-7/,?'?I-HDE'

C/'4DD-B/E'1-'74\/'AHDD'H?/'-A'1I/'4EJ45146/?'-A'466,/641F-5'-A'+,-EH01F-5'45E'?H++D@'

-J/,'D4,6/,',/6F-5?'45E'C/5/AF1'A,-7'0,-?? ]C-,E/,'0-7+/1F1F-5K'$66,/641-,?'4,/'DF\/D@'1-'

+D4@' 45' F7+-,1451' ,-D/' 4?' F51/,7/EF4,F/?' C/1B//5' 0H?1-7/,' 6,-H+?' 45E' 1I/' 74,\/1K'



!"#$%& ' ()*)*'+,-./01' 2'3,451'46,//7/51'58'9:;;<= '

%/DFJ/,4CD/'%<K)'2'!"#$%&'4,0IF1/01H,/'-A'+FD-1?' L46/' ;: '-A'<M'

L,-EH01?'?I-HDE'C/'E/AF5/E'-5'4DD'-,645F?/E'/5/,6@'74,\/1?G'F50DHEF56'450FDD4,@'?/,JF0/?'

45E'04+40F1@'74,\/1?'?-'4?'1-'/50-H,46/'1I/'+4,1F0F+41F-5'-A'E/745E',/?+-5?/ %Nj]kSF%

! %G#$,'#I1,#(2%MY$,*4%U&*'-,('%

?++('/#23% ,(%jhk%-2/%j]kO% ,"*%_%F?1,FCH1F-5' ?@?1/7' -+/,41-,_' 7/45?' 4' 541H,4D' -,' D/64D'

+/,?-5' ,/?+-5?FCD/' A-,' -+/,41F56G' /5?H,F56' 1I/' 74F51/5450/' -A' 45EG' FA' 5/0/??4,@G'

E/J/D-+F56' 1I/' EF?1,FCH1F-5' ?@?1/7' F5' 4' 6FJ/5' 4,/4' 45EG' BI/,/' 4++DF04CD/G' F1?'

F51/,0-55/01F-5?'BF1I'-1I/,'?@?1/7?'45E'A-,'/5?H,F56'1I/'D-56]1/,7'4CFDF1@'-A'1I/'?@?1/7'

1-'7//1',/4?-54CD/'E/745E?'A-,'1I/'EF?1,FCH1F-5'-A'/D/01,F0F1@K%%

;#" %&C561C1D0+0/3D%5.+717%

=2%('/*'%,(%#4&H*4*2,%0H*\#I#H#,Y%$*'.#+*$%&'(3'*$$#.*HYO%,"*%=@L?G5%#4&H*4*2,-,#(2%"-$%

I**2%/#.#/*/%#2%,R(%&"-$*$F%!"*%0#'$,%&"-$*%(I)*+,#.*%#$%,(%+(HH*+,%-$%41+"%&#H(,%/-,-%-$%

&($$#IH*F%!"#$%#2+H1/*$%3*2*'-,#(2O%0H*\#IH*%H(-/$O%*H*+,'#+%.*"#+H*$O%-2/%(,"*'$%/*&*2/#23%

(2% *-+"% &#H(,F% !"#$% #20('4-,#(2% #$% +'1+#-H% 0('% 01',"*'% /*.*H(&4*2,$% /1'#23% ,"*% $*+(2/%

&"-$*F%

?//#,#(2-HHYO%,"*%0#'$,%&"-$*%#2+H1/*$%,"*%#4&H*4*2,-,#(2%(0%$(4*%0H*\#I#H#,Y%$*'.#+*$%1$#23%

$#4&H#0#*/%-H3('#,"4$%/*.*H(&*/%#2%gP]F%!"#$%&"-$*%R#HH%*2/%1&%-,%4#/ Q,*'4%&'()*+,F%

!"*%*\&*'#*2+*%(I,-#2*/%/1'#23%,"*%0#'$,%&"-$*%R#HH%"*H&%,(%#4&'(.*%=@L?G5%-H3('#,"4$%

#2% ,*'4$% (0% I*,,*'% 0('*+-$,#23O% 4('*% -/.-2+*/% 012+,#(2-H#,#*$% -2/% -//#,#(2-H% 0H*\#I#H#,Y%

$*'.#+*$F%

% %



!"#$%& ' ()*)*'+,-./01' 2'3,451'46,//7/51'58'9:;;<= '

%/DFJ/,4CD/'%<K)'2'!"#$%&'4,0IF1/01H,/'-A'+FD-1?' L46/' ;< '-A'<M'

$%'3,A1H/+D %5/630%

!"*%@('R*3#-2%&#H(,%#$%I-$*/%(2%,"*%1$*%(0%/#$,'#I1,*/%I-,,*'#*$O%-4(23%(,"*'%0H*\#I#H#,Y%

$(1'+*$O%,(%'*/1+ * %,"*% *H*+,'#+#,Y% I#HH%-2/% ,(% #4&'(.*% ,"*% $"-'*% (0% '*2*R-IH*$% -,%

"(1$*"(H/% H*.*HF% !"*%4-#2% 3(-H%(0% ,"*% @('R*3#-2% &#H(,% #$% ,(% /*4(2$,'-,*%"(R% ,"*%

#2,*'$*+,#(2%I*,R**2%5LO%H(-/$O%PLO%*00*+,%I-$*/%,-'#00$%-2/%*2*'3Y%4-2-3*4*2, %+-2%

"*H&%,(% '*$(H.*%&'(IH*4$%,"-,%4('*%G5< %3*2*'-,#(2%#2%,"*%$Y$,*4%H*-/%,(F%!"#$%&#H(,%

+(''*$&(2/$%,(%,"*%1$*%+-$*$%C%-2/%BO%R"#+"%R#HH%/*4(2$,'-, * %,"*%I*2*0#,$%(0%/#$,'#I1,#23%

*2*'3Y%$,('-3*%12#,$%-2/%5L%$&'*-/%-+'($$%41H,#&H*%"(1$*"(H/$F%

?$%/*$+'#I*/%#2%GC;FCO%,"*%@('R*3#-2%&#H(,%+-2%I*%/#.#/*/%#2,(%B%/#00*'*2,%&#H(,%+-$*$K%

¥% V44/-1F%,"#$% +-$*%#$% 0(+1$*/% (2% -% 3'*-,% (00#+*% I1#H/#23O% R"#+"% #$% ,"*% TY$*%

"*-/i1-',*'F %

¥% W3271.36B7F%,"#$%+-$*%#$%0(+1$*/%(2%&'#.-,*%"(1$*"(H/$ %R#,"%$*.*'-H%"(4*$%-2/%

c2(R2%&'#.-,*%1$*'$F%

¥% W327/DH% -3351,+0/@17F%,"#$% +-$*% #$% 0(+1$*/% (2% +"-'3#23% &(#2,$O% &($$#IHY% #2%

+(4I#2-,#(2%R#,"%I-,,*'Y%I-2c$F%

G*$&#,*%,"#$%/#.#$#(2O%,"*%$*'.#+*$%-2/%-'+"#,*+,1'*%#2%-HH%&#H(,%+-$*$%-'*%*i1-H F%

$#;%U61M/>/6/0E%71,@/-17%

!-I H*%D%$"(R$%,"*%0H*\#I#H#,Y%$*'.#+*$%,"-,%-'*%3(#23%,(%I*%#4&H*4*2,*/%#2%,"*%@('R*3#-2%

&#H(,F%

P4CD/'<Q'RD/SFCFDF1@'?/,JF0/?'1-'C/'H?/E'F5'1I/'"-,B/6F45 '+FD-1?'TUQ'@/?V'" Q'5- XK'

"#$%&'&#&()!
*+,(-.$/ !

"#$%&'&#&()!,$/0&*$,!123456! @GG&*$! V-+,$<-#D,! A--;$/9(&0$,!

5?@!
A-:8$,(&-:!.9:98$.$:( ! ! " ! " ! "
3-#(98$!B!C$9*(&0$!;-7$/!*-:(/-# ! ! " ! " ! "
A-:(/-##$D!&,#9:D&:8! ! " ! " ! "

=CE!
59)F9<$9D!;-/(G-#&-!-;(&.&H9(&-:! ! " ! " ! "
1:(/9D9)!;-/(G-#&-!-;(&.&H9(&-:! ! " ! " ! "
?$#GI'9#9:*&:8!;-/(G-#&-!-;(&.&H9(&-:! ! " ! " ! "

E/-,+.$/ !

J-K!-;(&.&H9(&-:! #" #" #"
LM.9%!*-:(/-# ! #" #" #"
?$#GI'9#9:*&:8! #" #" #"
A-:(/-##$D!&,#9:D&:8! ! " ! " ! "



!"#$%& ' ()*)*'+,-./01' 2'3,451'46,//7/51'58'9:;;<= '

%/DFJ/,4CD/'%<K)'2'!"#$%&'4,0IF1/01H,/'-A'+FD-1?' L46/' ;N '-A'<M'

%

$#$%U61M/>/6/0E%732,-17%

!-IH*%] %#2/#+-,*$%,"*%,Y&*%(0%0H*\#I#H#,Y%$(1'+*$%,"-,%-'*%3(#23%,(%I*%1$*/%#2%,"*%@('R*3#-2%

&#H(,F%

P4CD/'NQ'RD/SFCFDF1@'?-H,0/?'1-'C/'H?/E'F5'1I/ '"-,B/6F45' +FD-1'TUQ'@/?V'" Q'5- XK'

A#9,,! J);$ ! @GG&*$! V-+,$<-#D,! A--;$/9(&0$,!

?(-/98$!
*-:(/-# !

=9(($/)!9(!<-+,$<-#D,B'+&#D&:8, ! #" #" #"
A$:(/9#&H$D!'9(($/)!9(!T3!8/&D! ! " ! " ! "
A$:(/9#&H$D!'9(($/)!9(!U3!8/&D! ! " ! " ! "

T-9D!
*-:(/-# !

5&,*-::$*(9'#$!#-9D! ! "
#"()*+,-"."

/0*1,"
2,*+,-/3 "

! "

?<&G(9'#$!#-9D!N*-:,(9:(!;/-G&#$O! ! "
#"()*+,-"."

/0*1,"
2,*+,-/3 "

! "

4DX+,(9'#$!-/!,<&G(9'#$!#-9D!N*-:,(9:(!
$:$/8)O!

! "
#"()*+,-"."

/0*1,"
2,*+,-/3 "

! "

>$:$/9(&-:!
*-:(/-# !

5&,*-::$*(9'#$!56C! #" #" ! "
4DX+,(9'#$!56C! ! " ! " ! "
5&,*-::$*(9'#$!56C!;#9:( ! ! " ! " ! "
4DX+,(9'#$!56C!;#9:(! ! " ! " ! "

63!*-:(/-# !

63!*<9/8&:8!,(9(&-:!N.+#(&;#$!*<9/8&:8!
;-&:(,O!

#" ! " #"

63!*<9/8$/!9(!<-+,$<-#D! ! " #" ! "
63!;+'#&*!*<9/8$!;-&:(! ! " ! " ! "
63!*<9/8&:8!,(9(&-:!7&(<!3Y>!N.+#(&;#$!
*<9/8&:8!;-&:(,O!

! " ! " ! "

63!*<9/8$/!9(!<-+,$<-#D!7&(<!3Y>! ! " ! " ! "
63!;+'#&*!*<9/8$!;-&:(!7&(<!3Y>! ! " ! " ! "

$#O%X71%34%461M/>/6/0E%732,-17%/D%1+-.%71,@/-1%

!-IH*%h%$144-'#9*$%,"*%1$*%(0%,"*%/#00*'*2,%0H*\#I#H#,Y%$(1'+*$%,(%&'(.#/*%*-+"%(0%,"*%

$*H*+,*/%$*'.#+*$F%

%

%

P4CD/'OQ'̀?/'-A'AD/SFCFDF1@'?-H,0/?'F5'/40I'?/,JF0/'F5'1I/'"-,B/6F4 5'+FD-1'TUQ'@/?V'"Q'5-XK'



!"#$%& ' ()*)*'+,-./01' 2'3,451'46,//7/51'58'9:;;<= '

%/DFJ/,4CD/'%<K)'2'!"#$%&'4,0IF1/01H,/'-A'+FD-1?' L46/' ;O'-A'<M'

"#
$%

&
'&

#&
()

!
*+

,(
-.

$/
!

"#
$%

&
'&

#&
()

!
,$

/0
&

*$
,!

12
34

56
!

T
-9

D
!

,<
&

G
(&

:8!

T
-9

D
!

*+
/(

9&
#.

$:
(!

5&
,(

/&
'+

($
D

!
,(

-/
98

$!
*-

:(
/-

#
!

A
$:

(/
9#

&
H

$D
!

,(
-/

98
$!

*-
:(

/-
#

!

63
!*

-:
(/

-#
!

63
!*

-:
(/

-#
!

7&
(<

!3
Y

>!

>
$:

$/
9(

&
-:

!
*+

/(
9&

#.
$:

(!

>
$:

$/
9(

&
-:

!
&

:*
/$

9,
$!

5?
@

!

A-:8$,(&-:!
.9:98$.$:( ! ! " ! " ! " ! " ! " ! " ! " ! "

3-#(98$!B!C$9*(&0$!
;-7$/!*-:(/-# ! ! " ! " ! " ! " ! " ! " ! " ! "

A-:(/-##$D!&,#9:D&:8! ! " ! " ! " ! " ! " ! " ! " ! "

=
C

E!

59)F9<$9D!
;-/(G-#&-!

-;(&.&H9(&-:!
! " ! " ! " ! " ! " ! " ! " ! "

1:(/9D9)!;-/(G-#&-!
-;(&.&H9(&-:! ! " ! " ! " ! " ! " ! " ! " ! "

?$#GI'9#9:*&:8!
;-/(G-#&-!

-;(&.&H9(&-:!
! " ! " ! " ! " ! " ! " ! " ! "

E
/-

,+
.$

/
! J-K!-;(&.&H9(&-:! #" #" #" ! " #" ! " ! " ! "

LM.9%!*-:(/-# ! #" #" #" ! " #" ! " ! " ! "
?$#GI'9#9:*&:8! #" #" #" ! " #" ! " ! " ! "

A-:(/-##$D!&,#9:D&:8! ! " ! " ! " ! " ! " ! " ! " ! "

$#"%I3617 %

!-IH*%A%#/*2,#0#*$%,"*%&-',#*$%,"-,%R#HH%&H-Y%*-+"%'(H*%#2%,"*%@('R*3#-2%&#H(,F%

P4CD/'9Q'a-D/?' F5'1I/'"-,B/6F45' +FD-1K'

E&#-(!/$,;-:,&'#$! "@! =CE! 5?@!

TZ?6! TZ?6! 24[ ! 24[ !

l%@?%N2(,%-&&H#+-IH*S%R"*2%,"*%'(H*%#$%2(,%#2.(H.*/%#2%,"*%&#H(,F%

$#Q%TR)Y%6+E1,7%

$#Q#;% G3C53D1D0%6+E1,%

!"*'*%-'*% ,"'** %/#00*'*2,%&#H(,%+-$*$ O%I1,%'*3-'/#23%,"*%R-Y%,"*%#20('4-,#(2%0'(4%+1$,(4*'%

+(4&(2*2,$%-2/%,"*%+(44-2/$%-'*%*\+"-23*/ %,"*'*%#$%(2HY%(2*%-'+"#,*+,1'*%/*0#2#,#(2F%

! "*%=2,*3'-,*/%=@L?G5%&H-,0('4%R#HH%+(4412#+-,*%,"'(13"%M4-',HY%/-,-%86b%-,%$*.*'-H%

'*$#/*2,#-H%#2$,-HH-,#(2$O%-,%,"*%TY$*%8*-/i1-',*'$ O%-2/%-,%5L%+"-'3#23%$,-,#(2%-,%"(1$#23%

+((&*'-,#.*$F %



!"#$%& ' ()*)*'+,-./01' 2'3,451'46,//7/51'58'9:;;<= '

%/DFJ/,4CD/'%<K)'2'!"#$%&'4,0IF1/01H,/'-A'+FD-1?' L46/' ;9 '-A'<M'

!"*%'*$#/*2,#-H%#2$,-HH-,#(2$%4-Y%"-.*%-%+(4I#2-,#(2%(0%PL%&-2*H$O%5LQ+"-'3*'$O%I-,,*'Y%

$Y$,*4$% -2/% +(2,'(HH-IH*% "*-,#23XI(#H*'% H(-/$O% ,"*% TY$*% 8*-/i1-',*'$%"-.*% -%

+(4I#2-,#(2%(0%PLO%5LQ+"-'3#23%-2/%-%I-,,*'Y%$(H1,#(2%R#,"%-'(12/%:;;%-+,#.*%1$*'$%(0%

,"*%$Y$,*4SO%-2/%,"*%5L%+"-'3#23%$,-,#(2%-,%"(1$#23%+((&*'-,#.*$%4-Y%-H$(%#2+H1/*%H(-/$O%

3*2*'-,#(2% -2/% I-,,*'#*$% -,% -% H-,*'% $,-3*F%! "*% M4-',HY% /-,-% 86b%#$% +-&-IH*% ,(%

+(4412#+-,*%-2/%#2,*3'-,*%$*.*'-H%/*.#+*$%0'(4%/#00*'*2,%&'(.#/*'$ F%G*,-#H$%(0%,"*%-+,1-H%

$*'.#+*%&'(.#/*'$%-2/%$&*+#0#+%/*.#+*$%I*H(R%M4-',HY%G-,-%86b %'*4-#2%-$%-2 %#2,*'2-H%

I1$#2*$$%H(3#+%-$%#,%#$%+(2$#/*'*/%M4-',HY%I1$#2*$$%$*2$#,#.*F%

?%3*2*'-H%+(4&(2*2,%-'+"#,*+,1'*%#$%'*&'*$*2,*/%#2%^#31'*%: F%!"*%+(4&(2*2,%-+ '(2Y4$%

-'*%/*$+'#I*/%#2%$55/S';' ]'%/?0,F+1F-5'-A'0-7+-5/51?'F5'1I/'0-7+-5/51'D4@/,F%

=2%,"#$%&#H(,O%/-,-%0'(4%+1$,(4*' %+(4&(2*2,$%R#HH%I*%$*2,%0'(4%,"*%M4-',HY%/-,-%86b%,(%

,"*% =2,*3'-,*/% =@L?G5% &H-,0('4O% R"*'*% ,"*% /-,-% #$% 1$*/% -$% #2&1,% ,(% ,"*% 0H*\#I#H#,Y%

-H3('#,"4$F%!"*2O%0'(4%,"*%=@L?G5%&H-,0('4O%+(2,'(H%&H-2$%&*'%+(4&(2*2,%-'*%'*,1'2*/%

,(%,"*%M4-',HY%/-,-%86bO%R"#+"%0('R-'/$%,"*$*%,(%,"*%#2/#.#/1-H%+(4&(2*2,$F%%

%

RF6H,/') Q'>3$b'0-7+-5/51'D4@/,'F5'1I/'"-,B/6F45'+FD-1K'

!"#
!"#$%&'()*+%$*&(,(

%-.$"#&("#+#/.".+%(
0+1%

!"#$%&

'(&%#)#*+%

,)%#"&*-(

.&"&*-(

/*%01

2#-3%++

$%&'(

"%)*+&(4*+&#*56&*-(4'7 86+&-9%#:)#%9*+%+

/;'<=>=;=?@:,2'7A?,7

,--./-,01234563#0123

!7

7.

/8 98: -

/8!/
23&1+4(5"#$%(

6#&&7*8

!"#27

!7,.04
"/81#/

9*1&.$, -.#%1+/

/7-
!"#$%&'(/#%.6#'

27

"1!0.1;60/"4
;,00/.<
:5%*$#/.

=84=,3/>

"/.4
#230.2>>/.

;$*+105(!'"*

27

#/7
<3.$41=(>&*0?

"/.4#230.2>>/.
:5%*$#/.

;7!27

/7-
;$*+105(?#%#(
"#+#/.$(7*8

#/7
;$*+105(>&*0?

2=/.,01234563#0123

#/7
!"#$%&'(?#%#(@A9

.9"#&0B:*(&%#("0:56+*(%++:0-C*3



!"#$%& ' ()*)*'+,-./01' 2'3,451'46,//7/51'58'9:;;<= '

%/DFJ/,4CD/'%<K)'2'!"#$%&'4,0IF1/01H,/'-A'+FD-1?' L46/' ;= '-A'<M'

$#Q#$% G3CC2D/-+0/3D%6+E1,%

^#31'*%B%$"(R$%,"*%+(4 412#+-,#(2%M>?_%H-Y*'%R#,"%,"*%&'(,(+(H$%1$*/%#2%,"#$%&#H(,F%!"*%

?P=$%1$*/%I*,R**2%,"*%=2,*3'-,*/%=@L?G5%&H-,0('4%-2/%,"*%M4-',HY%G-,-%86b%2**/$%

,(%I*%/*0#2*/%#2%gPAF%?$%#,%#$%+(2$#/*'*/%#2%^#31'*%: O%/*,-#H$%(0%,"*%-+,1-H%&'(,(+(H$%1$*/%

I*H(R%M4-',HY%G-,-%86b%'*4-#2%-$%-2 %#2,*'2-H%M4-',HY%I1$#2*$$%H(3#+F%

%

RF6H,/': Q'>3$b'0-77H5F041F-5'D4@/,'F5'1I/'"-,B/6F45' +FD- 1K'

%% %

!"#
!"#$%&'()*+%$*&(,(

%-.$"#&("#+#/.".+%(
0+1%

!"#$%&

'(&%#)#*+%

,)%#"&*-(

.&"&*-(

/*%01

2#-3%++

$%&'(

"%)*+&(4*+&#*56&*-(4'7 86+&-9%#:)#%9*+%+

/;'<=>=;=?@:,2'7A?,7

,--./-,01234563#0123

!7

7.

/8

/8!/
23&1+4(5"#$%(

6#&&7*8

!"#27

!7,.04
"/81#/

9*1&.$, -.#%1+/

/7-
!"#$%&'(/#%.6#'

27

"1!0.1960/"4
9,00/.:
:5%*$#/.

;84;,3/<

"/.4
#230.2<</.

;$*+105(!'"*

27

#/7
<3.$41=(>&*0?

"/.4#230.2<</.
:5%*$#/.

97!27

/7-
;$*+105(?#%#(
"#+#/.$(7*8

#/7
;$*+105(>&*0?

2;/.,01234563#0123

#/7
!"#$%&'(?#%#(@A9

B
??

2.
:7

'.?
:

C
:26

5D
.6

5
B

??
2.

:7
'.? ?>

4

!-
15

6+
!-

15
6+

,8
22

.9"#&0E:*(&%#("0:56+*(%++:0-F*3



!"#$%& ' ()*)*'+,-./01' 2'3,451'46,//7/51'58'9:;;<= '

%/DFJ/,4CD/'%<K)'2'!"#$%&'4,0IF1/01H,/'-A'+FD-1?' L46/' ;M'-A'<M'

O%!20-.%5/630%

!"*%G1,+"%&#H(,%#$%+*2,'*/ %(2%,"*%1$*%(0%5L %-2/%"(R%,"*Y%+-2%+(2,'#I1,*%,(%I-H-2+*%-2/%

$,'*23,"*2%,"*%3'#/%-2/%*2$1'*%*H*+,'#+#,Y%/*H#.*'Y%,(%,"*%4-'c*,%R#,"%-$%41+"%-$%&($$#IH*%

1$*% (0% '*2*R-IH*% *2*'3YF%!"#$% &#H(,% +(''*$&(2/$% ,(% ,"*% 1$*% +-$*% CO% R"#+"% #2.(H.*$%

$&*+#0#+% I1$#2*$$% 4(/*H$% '*H-,*/% ,(% 5LQI-$*/% $,('-3*% $*'.#+*$% #2.(H.#23% #2/#.#/1-H$O%

+(4412#,#*$O%I1$#2*$$%*$,-IH#$"4*2,$O%-33'*3-,('$%-2/%GMU$F%%

?$%/*$+'#I*/%#2%GC;FCO%,"*%G1,+"%&#H(,%+-2%-H$(%I*%/#.#/*/%#2,(%D%/#00*'*2,%&#H(,%+-$*$K%

¥% Z+,H1%7-+61%344/-17%-2/%&-'c#23%H(,$%+-$*O%0('%$*4#%&'#.-,*X&1IH#+%$#,1-,#(2$%-2/%

12c2(R2%1$*'$F%

¥% Z+,H1% 7-+61% 52>6/-%+-$*% R#,"% +"-'3*% &(#2,$% #2% ,"*% &1IH#+% /(4-#2% -2/% 4-2Y%

12c2(R2%1$*'$%%

¥% TC+66%7-+61%.3C1%+-$*%R#,"%$*.*'-H%"(4*$%-2/%c2(R2%&'#.-,*%1$*'$F%

¥% TC+66%7-+61%52>6/-%344/-1%+-$*%R#,"%c2(R2%1$*'$O%R#,"%$(H1,#(2$%,"-,%+-2%0#2-HHY%

-H$(%I*%1$*/%#2%(,"*'%&1IH#+%$#,1-,#(2$O%*F3F%*2*'3Y%$,('-3*%-2/%L*"#+H*%:%>'#/F%

O#;%U61M/>/6/0E%71,@/-17%

!-IH*%E%$"(R$%,"*%0H*\#I#H#,Y%$*'.#+*$%,"-,%-'*%3(#23%,(%I*%#4&H*4*2,*/%#2%*-+"%(0%,"*%

G1,+"%&#H(,%+-$*$ F%

P4CD/'=Q'RD/SFCFDF1@'?/,JF0/?'1-'C/'H?/E'F5'1I/'%H10I'+FD-1'TUQ'@/?V'" Q'5- G'PW>Q'1-'C/'?+/0FAF/E'F5'
%<K:XK'

"#$%&'&#&()!
*+,(-.$/ !

"#$%&'&#&()!,$/0&*$,!123456!
T9/8$!
,*9#$!
-GG&*$!

T9/8$!
,*9#$!
;+'#&*!

?.9##!
,*9#$!
<-.$ !

?.9##!
,*9#$!

;+'#&*!\!
-GG&*$!

5?@!
A-:8$,(&-:!.9:98$.$:( ! #" #" #" #"
3-#(98$!B!C$9*(&0$!;-7$/!*-:(/-#! ! " ! " #" ! "
A-:(/-##$D!&,#9:D&:8! ! " ! " ! " ! "

=CE!
59)F9<$9D!;-/(G-#&-!-;(&.&H9(&-:! $%&" $%&" $%&" $%&"
1:(/9D9)!;-/(G-#&-!-;(&.&H9(&-:! $%&" $%&" $%&" $%&"
?$#GI'9#9:*&:8!;-/(G-#&-!-;(&.&H9(&-:! $%&" $%&" $%&" $%&"

E/-,+.$/ !

J-K!-;(&.&H9(&-:! #" #" #" #"
LM.9%!*-:(/-# ! #" #" #" #"
?$#GI'9#9:*&:8! ! " ! " #" ! "
A-:(/-##$D!&,#9:D&:8! ! " ! " ! " ! "



!"#$%& ' ()*)*'+,-./01' 2'3,451'46,//7/51'58'9:;;<= '

%/DFJ/,4CD/'%<K)'2'!"#$%&'4,0IF1/01H,/'-A'+FD-1?' L46/' )* '-A'<M'

O#$%U61M/>/6/0E%732,-17%

!-IH*%Z%#2/#+-,*$%,"*%,Y&*%(0%0H*\#I#H#,Y%$(1'+*$%,"-,%-'*%3(#23%,(%I*%1$*/%#2%*-+"%(0%,"*%

G1,+"%&#H(,%+-$*$ F%

P4CD/'MQ'RD/SFCFDF1@'?-H,0/?'1-'C/'H?/E'F5'1I/'%H10I'+FD-1'TUQ'@/?V'" Q'5- XK'

A#9,,! J);$ !
T9/8$!
,*9#$!
-GG&*$!

T9/8$!
,*9#$!
;+'#&*!

?.9##!
,*9#$!
<-.$ !

?.9##!
,*9#$!
;+'#&*!

\!
-GG&*$!

?(-/98$!
*-:(/-# !

=9(($/)!9(!<-+,$<-#D,! ! " ! " ! " #"
A$:(/9#&H$D!'9(($/)!9(!T3!8/&D! ! " ! " ! " ! "
A$:(/9#&H$D!'9(($/)!9(!U3!8/&D! ! " ! " ! " ! "

T-9D!
*-:(/-# !

5&,*-::$*(9'#$!#-9D! ! " ! " ! " ! "
?<&G(9'#$!#-9D!N*-:,(9:(!;/-G&#$O! ! " ! " ! " ! "
4DX+,(9'#$!-/!,<&G(9'#$!#-9D!N*-:,(9:(!$:$/8)O! ! " ! " ! " ! "

>$:$/9(&-:!
*-:(/-# !

5&,*-::$*(9'#$!56C! ! " ! " ! " ! "

4DX+,(9'#$!56C! ! " ! " ! " ! "
5&,*-::$*(9'#$!56C!;#9:( ! ! " ! " ! " ! "
4DX+,(9'#$!56C!;#9:(! ! " ! " ! " ! "

63!*-:(/-# !

63!*<9/8&:8!,(9(&-:!N.+#(&;#$!*<9/8&:8!;-&:(,O! #" ! " ! " #"
63!*<9/8$/!9(!<-+,$<-#D! ! " ! " #" ! "
63!;+'#&*!*<9/8$!;-&:(! ! " #" ! " ! "
63!*<9/8&:8!,(9(&-:!7&(<!3Y>!N.+#(&;#$!
*<9/8&:8!;-&:(,O!

! " ! " ! " #"

63!*<9/8$/!9(!<-+,$<-#D!7&(<!3Y>! ! " ! " ! " ! "
63!;+'#&*!*<9/8$!;-&:(!7&(<!3Y>! ! " ! " ! " ! "

%

=2%,"*%H-'3*Q$+-H*%(00#+*O%,"*%H-'3*Q$+-H*%&1IH#+O%-2/%$4-HHQ$+-H*%&1IH#+%-2/%(00#+*%&#H(,%

1$*%+-$*$O%,"*'*%-'*%PL%3*2*'-,#(2%12#,$F%8(R*.*'O%,"*Y%-'*%2(,%+(2,'(HH-IH*O%-2/%PL%

&'(/1+,#(2%#$%(2HY%,-c*2%-$%-2%#2&1,%,(%+"-23*%+"-'3#23%I*"-.#(1'%-++('/#23HYF%

O#O%X71%34%461M/>/6/0E%732,-17%/D%1+-.%71,@/-1%

!-IH*%C;%$144-'#9*$%,"*%1$*%(0%,"*%/#00*'*2,%0H*\#I#H#,Y%$(1'+*$%,(%&'(.#/*%*-+"%(0%,"*%

$*H*+,*/%$*'.#+*$F%

%

%

%



!"#$%& ' ()*)*'+,-./01' 2'3,451'46,//7/51'58'9:;;<= '

%/DFJ/,4CD/'%<K)'2'!"#$%&'4,0IF1/01H,/'-A'+FD-1?' L46/' ); '-A'<M'

P4CD/';* Q'̀?/'-A'AD/SFCFDF1@'?-H,0/?'F5'/40I'?/,JF0/ 'F5'1I/'%H10I'+FD-1'TUQ'@/?V'" Q'5- G'PW>Q'1-'C/'
?+/0FAF/E'F5'%<K:XK'

"#
$%

&
'&

#&
()

!
*+

,(
-.

$/
!

"#
$%

&
'&

#&
()

!
,$

/0
&

*$
,!

12
34

56
!

T
-9

D
!

,<
&

G
(&

:8 !

T
-9

D
!

*+
/(

9&
#.

$:
(!

5&
,(

/&
'+

($
D

!
,(

-/
98

$!
*-

:(
/-

#
!

A
$:

(/
9#

&
H

$D
!

,(
-/

98
$!

*-
:(

/-
#

!

63
!*

-:
(/

-#
!

63
!*

-:
(/

-#
!

7&
(<

!3
Y

>!

>
$:

$/
9(

&
-:

!
*+

/(
9&

#.
$:

(!

>
$:

$/
9(

&
-:

!
&

:*
/$

9,
$!

5?
@

!

A-:8$,(&-:!
.9:98$.$:( ! 2" #" #" 2" #" #" 2" 2"

3-#(98$!B!C$9*(&0$!
;-7$/!*-:(/-# ! 2" 2" 2" 2" #" 2" 2" 2"

A-:(/-##$D!&,#9:D&:8! 2" 2" 2" 2" 2" 2" 2" 2"

=
C

E!

59)F9<$9D!
;-/(G-#&-!

-;(&.&H9(&-:!
2" $%&" $%&" 2" $%&" $%&" 2" 2"

1:(/9D9)!;-/(G-#&-!
-;(&.&H9(&-:! 2" $%&" $%&" 2" $%&" $%&" 2" 2"

?$#GI'9#9:*&:8!
;-/(G-#&-!

-;(&.&H9(&-:!
2" $%&" $%&" 2" $%&" $%&" 2" 2"

E
/-

,+
.$

/
! J-K!-;(&.&H9(&-:! 2" #" #" 2" #" #" 2" 2"

LM.9%!*-:(/-# ! 2" #" #" 2" #" #" 2" 2"
?$#GI'9#9:*&:8! 2" 2" 2" 2" #" 2" 2" 2"

A-:(/-##$D!&,#9:D&:8! 2" 2" 2" 2" 2" 2" 2" 2"

O#"%I3617 %

!-IH*%CC%#/*2,#0#*$%,"*%&-',#*$%,"-,%R#HH%&H-Y%*-+"%'(H*%#2%,"*%/#00*'*2,%G1,+"%&#H(,%+-$*$ F%

P4CD/';; Q'a-D/?'F5'1I/'%H10I'+FD-1K'

E&#-(!+,$!*9,$!
E&#-(!

/$,;-:,&'#$ !
"@! =CE! 5?@!

T9/8$!,*9#$!
-GG&*$!

>/$$:G#+%! >/$$:G#+%! J=?[ ! ?$0$/9#!5?@,!

T9/8$!,*9#$!
;+'#&*!

6#99D2T! >/$$:G#+%! J=?[ ! ?$0$/9#!5?@,!

?.9##!,*9#$!
<-.$ !

>/$$:G#+%! >/$$:G#+%! J=?[ ! ?$0$/9#!5?@,!

?.9##!,*9#$!
;+'#&*!\!-GG&*$!

6#99D2T! >/$$:G#+%! J=?[ ! ?$0$/9#!5?@,!

l%!bMK%,(%I*%$&*+#0#*/%#2%GDFBF%



!"#$%& ' ()*)*'+,-./01' 2'3,451'46,//7/51'58'9:;;<= '

%/DFJ/,4CD/'%<K)'2'!"#$%&'4,0IF1/01H,/'-A'+FD-1?' L46/' )) '-A'<M'

O#Q%TR)Y%6+E1,7%

O#Q#;% G3C53D1D0%6+E1,%

=2%,"*%G1,+"%&#H(,$O%,"*%=2,*3'-,*/%=@L?G5%&H-,0('4%+(4412#+-,*$%R#,"%,"*%>'**20H1\%

&H-,0('4%-2/%5H--/7$%H(+-H%+(2,'(H%I(\%#2%>'**20H1\7%-2/%5H--/7$%$1I Q&#H(,$O%'*$&*+,#.*HYF%

?33'*3-,*/%5L%+"-'3#23%/-,-%-2/%(,"*'%H(-/%/-,-%#$%$*2,%0'(4%,"*%H(+-H%&H-,0('4$%,(%,"*%

=@L?G5%&H-,0('4O%R"*'*%,"*%/-,-%#$%1$*/%-$%#2&1,%,(%,"*%0H*\#I#H#,Y%-H3('#,"4$F%^'(4%,"*%

=@L?G5% &H-,0('4O% +(2,'(H% &H-2$% (2% -2% -33'*3-,*/% H*.*H% -'*% '*,1'2*/% ,(% ,"*% H(+-H%

&H-,0('4$F%!"*%H(+-H%&H-,0('4$%-'*%#2%+"-'3*%(0%/*+#/#23%"(R%,"*%-33'*3-,*/%+(2,'(H%&H-2$%

$"(1H/%I*%$&H#,%I*,R**2%,"*%#2/#.#/1-H%&#H(,%+(4&(2*2,$F%

%

RF6H,/'<Q'>3$b'0-7+-5/51'D4@/,' F5'1I/'D4,6/]?04D/'-AAF0/' %H10I'+FD-1K'

!"#$%&

'(&%#)#*+%

,)%#"&*-(

.&"&*-(

/*%01

2#-3%++

!"#$%

&"'()#%4*+&#*56&*-(4'7 86+&-9%#:)#%9*+%+

/;'<=>=;=?@:,2'7A?,7

*+

*+,*

,&-./

0+1023*4

&*51
-.365.44*5

*/7

8*0 8*0

4!. B.8A4A:C4., D >.:C>72D

2775*7269.318:3-69.3

;;;

;;;

8*0

.0*5269.318:3-69.3
!"##$%&'()*+,-.%%/,#)0&+1%."2

*+,*

*+

./,&-./



!"#$%& ' ()*)*'+,-./01' 2'3,451'46,//7/51'58'9:;;<= '

%/DFJ/,4CD/'%<K)'2'!"#$%&'4,0IF1/01H,/'-A'+FD-1?' L46/' ): '-A'<M'

%

RF6H,/'NQ'>3$b'0-7+-5/51'D4@/,'F5'1I/'D4,6/ ]?04D/'+HCDF0'%H10I'+FD-1K'

%

RF6H,/'OQ'>3$b'0-7+-5/51'D4@/,'F5'1I/'?74DD]?04D/'I-7/'%H10I'+FD-1K'

!"#$%&

'(&%#)#*+%

,)%#"&*-(

.&"&*-(

/*%01

2#-3%++

!"#$%

&"'()#%4*+&#*56&*-( 4'7 86+&-9%#:)#%9*+%+

/;'<=>=;=?@:,2'7A?,7

*+

*+,*

,&-./

0*1

4!. B.8A4A:C4., D >.:C>72D

2334*3256.78097-56.7

*+

*+,*

,&-./

0*1

.1*4256.78097-56.7
!"##$%&'(#)*+,,-).'/"#0,+12

:::

:::

!"#$%&

'(&%#)#*+%

,)%#"&*-(

.&"&*-(

/*%01

2#-3%++

!"#$%

&"'()#%4*+&#*56&*-(4'7 86+&-9%#:)#%9*+%+

/;'<=>=;=?@:,2'7A?,7

*+

*+,*

,&-./

0+1023*4

&*51
-.365.44*5

./

*/7

8*0 8*0

.0*5269.318:3-69.3
!"##$%&'()*+,-.%%/,#)0&+1%."2

4!. B.8A4A:C4., D >.:C>72D

2775*7269.318:3-69.3



!"#$%& ' ()*)*'+,-./01' 2'3,451'46,//7/51'58'9:;;<= '

%/DFJ/,4CD/'%<K)'2'!"#$%&'4,0IF1/01H,/'-A'+FD-1?' L46/' )< '-A'<M'

%

RF6H,/'9Q'>3$b'0-7+-5/51'D4@/,'F5' 1I/'?74DD]?04D/'+HCDF0'c'-AAF0/'%H10I'+FD-1K'

O#Q#$% G3CC2D/-+0/3D%6+E1,%

! "* %+(4412#+-,#(2% M>?_% H-Y*'$%R#,"% ,"*% &'(,(+(H$% 1$*/% #2%*-+"% &#H(,% +-$*% -'*%

'*&'*$*2,*/%#2%̂#31'*%EO%̂#31'*%ZO%̂#31'*%C;%-2/%^#31'*%CCF%

!"#

!"#$%&

'(&%#)#*+%

,)%#"&*-(

.&"&*-(

/*%01

2#-3%++

$%&'(

"%)*+&(4*+&#*56&*-(4'7 86+&-9%#:)#%9*+%+

!,

,-

./

./!.

!"#

0,

!,1-23
"./4#.

.,5

0,

"4!2-4672."3
6122.-89/391:.;

".-3
#0:2-0;;.-

0,

".-3#0:2-0;;.-

6,!0,

.,5

<.9<.9 <.9

./

./!.

!"#

0,

<.9

===

<.9

/;'<=>=;=?@:,2'7A?,7

4!. B.8A4A:C4., D >.:C>72D

155-.51240:3<7:#240:

09.-1240:3<7:#240:
!"##$%&'(#)*+,,-).'/"#0,+12

.,5
!"##$%&'"+)#"')+301+"".1



!"#$%& ' ()*)*'+,-./01' 2'3,451'46,//7/51'58'9:;;<= '

%/DFJ/,4CD/'%<K)'2'!"#$%&'4,0IF1/01H,/'-A'+FD-1?' L46/' )N'-A'<M'

%
RF6H,/'=Q'>3$b'0-77H5F041F-5'D4@/,'F5'1I/'D4,6/]?04D/'-AAF0/'F5'1I/'%H10I'+FD-1K'

%

RF6H,/'MQ'>3$b'0-7 7H5F041F-5'D4@/,'F5'1I/'D4,6/]?04D/'+HCDF0'%H10I'+FD-1K'

!"#$%&

'(&%#)#*+%

,)%#"&*-(

.&"&*-(

/*%01

2#-3%++

Zones

Domains4*+&#*56&*-(4'7 86+&-9%#:)#%9*+%+

/;'<=>=;=?@:,2'7A?,7

EV

EVSE

SDCOM

PV PANEL

DER 
CONTROLLER

EMG

FEP FEP

4!. B.8A4A:C4., D >.:C>72D

AGGREGATION FUNCTION

...

...

FEP

OPERATION FUNCTION
Greenflux backoffice platform

EVSE

EV

OMSDCOM

,8
22

?>
4

?>
4

?>
4

,8
22

,8
2

=
:

,.8
2

,8
2

=

?>
4

Market

Enterprise

Operation

Station

Field

Process

!"#$%

&"'()#%Distribution DER Customer premises

FLEXIBILITY OPERATOR

*+

*+,*

,&-./

0*1

DMS/SCADA (DSO) BS (BRP)

2334*3256.78097-56.7

*+

*+,*

,&-./

0*1

.1*4256.78097-56.7
ElaadNL backoffice platform

:::

:::

O
CP

P

O
CP

I 
O

SC
P

O
CP

I

TB
D

O
CP

P



!"#$%& ' ()*)*'+,-./01' 2'3,451'46,//7/51'58'9:;;<= '

%/DFJ/,4CD/'%<K)'2'!"#$%&'4,0IF1/01H,/'-A'+FD-1?' L46/' )O'-A'<M'

%

RF6H,/';* Q'>3$b'0-7 7H5F041F-5'D4@/,'F5'1I/'?74DD]?04D/'I-7/'%H10I'+FD-1K'

%

RF6H,/';; Q'>3$b'0-7 7H5F041F-5'D4@/,'F5'1I/'?74DD]?04D/'+HCDF0'c'-AAF0/'%H10I'+FD-1K' '

!"#$%&

'(&%#)#*+%

,)%#"&*-(

.&"&*-(

/*%01

2#-3%++

!"#$%

&"'()#%4*+&#*56&*-(4'7 86+&-9%#:)#%9*+%+

/;'<=>=;=?@:,2'7A?,7

*+

*+,*

,&-./

0+1023*4

&*51
-.365.44*5

./

*/7

8*0 8*0

.0*5269.318:3-69.3
!"##$%&'()*+,-.%%/,#)0&+1%."2

4!. B.8A4A:C4., D >.:C>72D

2775*7269.318:3-69.3

,8
2

=
:

,.8
2

,8
2

=

?>
4

,8
22

?>
4

?>
4

!"#

!"#$%&

'(&%#)#*+%

,)%#"&*-(

.&"&*-(

/*%01

2#-3%++

$%&'(

"%)*+&(4*+&#*56&*-(4'7 86+&-9%#:)#%9*+%+

!,

,-

./

./!.

!"#

0,

!,1-23
"./4#.

.,5

0,

"4!2-4672."3
6122.-89/391:.;

".-3
#0:2-0;;.-

0,

".-3#0:2-0;;.-

6,!0,

.,5

<.9<.9

./

./!.

!"#

0, ===

<.9

/;'<=>=;=?@:,2'7A?,7

4!. B.8A4A:C4., D >.:C>72D

155-.51240:3<7:#240:

,8
2

=
:

,.8
2

,8
2

=

?>
4

?>
4

?>
4

?>
4

?>
4

?>
4

?>
4

?>
4

<.9

09.-1240:3<7:#240:
!"##$%&'(#)*+,,-).'/"#0,+12

.,5
!"##$%&'"+)#"')+301+"".1

,8
22

,8
22

,8
22



!"#$%& ' ()*)*'+,-./01' 2'3,451'46,//7/51'58'9:;;<= '

%/DFJ/,4CD/'%<K)'2'!"#$%&'4,0IF1/01H,/'-A'+FD-1?' L46/' )9 '-A'<M'

" %P26H+,/+D%5/630%

!"*%b1H3-'#-2%&#H(,%#$%I-$*/%(2%,"*%1$*%(0%-%+*2,'-H#9*/%I-,,*'Y%#2%-%$*+(2/-'Y%$1I$,-,#(2 %

,(%#4&'(.*%,"*%+-&-+#,Y%(0%'*2*R-IH*%3*2*'-,#(2%IY%(&,#4#9#23%,"*%1$*%(0%,"*%0H*\#I#H#,Y%

&'(.#/*/%IY%,"#$%I-,,*'Y%-2/ %(,"*'%0H*\#I#H#,Y%$(1'+*$F%!"#$%&#H(,%+(''*$&(2/$%,(%,"*%1$*%

+-$*%:O%R#,"%-%+*2,'-H#$*/%*2*'3Y%$,('-3*%#2%-%"(,*H%'*$(',%0('%/*4-2/%4-2-3*4*2,%-2/%

&(R*'%i1-H#,Y%#4&'(.*4*2,F%

"#; %U61M/>/6/0E%71,@/-17%

!-IH*%C:%$"(R$%,"*%0H*\#I#H#,Y%$*'.#+*$%,"-,%-'*%3(#23%,(%I*%#4&H*4*2,*/%#2%,"*%b1H3-'#-2%

&#H(,F%

P4CD/';) Q'RD/SFCFDF1@'?/,JF0/?'1-'C/'H?/E'F5'1I/'WHD64,F45'+FD-1'TUQ'@/?V'" Q'5- G'PW>Q'1-'C/'
?+/0FAF/E'F5'%<K:XK'

"#$%&'&#&()!
*+,(-.$/ !

"#$%&'&#&()!,$/0&*$,!123456! ZB2!

5?@!
A-:8$,(&-:!.9:98$.$:( ! ! "
3-#(98$!B!C$9*(&0$!;-7$/!*-:(/-#! ! "
A-:(/-##$D!&,#9:D&:8! ! "

=CE!
59)F9<$9D!;-/(G-#&-!-;(&.&H9(&-:! $%&"
1:(/9D9)!;-/(G-#&-!-;(&.&H9(&-:! $%&"
?$#GI'9#9:*&:8!;-/(G-#&-!-;(&.&H9(&-:! $%&"

E/-,+.$/ !

J-K!-;(&.&H9(&-:! #"
LM.9%!*-:(/-# ! #"
?$#GI'9#9:*&:8! #"
A-:(/-##$D!&,#9:D&:8! ! "

%

?++('/#23%,(%,"*%1$*%+-$*%(0%,"#$%&#H(,O%#,%#$%$133*$,*/%,(%#4&H*4*2,%,"*%$*'.#+*$%,(%,"*%

b<P%0('%/-YQ-"*-/O%#2,'-/-Y%-2/%$*H0QI-H-2+#23%&(',0(H#(%(&,#4#9-,#(2$F%8(R*.*'O%#,%#$%

&($$#IH*%,"-,%?HI*2-%+"-23*$%#,$%*2*'3Y%&'(.#/*'%2*\,%Y*-'O%$(%#,%#$%$,#HH%12/*'%/#$+1$$#(2%

,"-,%#,$%*2*'3Y%$1&&H#*'%#$%3(#23%,(%I*%#2.(H.*/%#2%,"*%&'()*+,%-2/%,"*'*0('*O%,"-,%,"*$*%

$*'.#+*$%+-2%I*%-&&H#*/F%

!"*%#4&H*4*2,-,#(2%(0%,"*%+(2,'(HH*/%#$H-2/#23%#2$#/*%,"*%&'($14*'%&'*4#$*$%#$%"#3"HY%

/*&*2/*2,% (2% ,"*% +-&-I#H#,#*$% (0% ,"*%I-,,*'Y% $Y$,*4% ,(% I*% #2$,-HH*/F% ?$% ,"*% I-,,*'Y%

&1'+"-$*%&'(+*$$%#$%$,#HH%2(,%0#2#$"*/O%,"*%-.-#H-I#H#,Y%(0%,"#$%$*'.#+*%#2%,"#$%&#H(,%#$%$,#HH%,(%

I*%/*,*'4#2*/F %



!"#$%& ' ()*)*'+,-./01' 2'3,451'46,//7/51'58'9:;;<= '

%/DFJ/,4CD/'%<K)'2'!"#$%&'4,0IF1/01H,/'-A'+FD-1?' L46/' )= '-A'<M'

"#$%U61M/>/6/0E%732,-17%

!-IH*%CB%#2/#+-,*$%,"*%,Y&*%(0%0H*\#I#H#,Y%$(1'+*$%,"-,%-'*%3(#23%,(%I*%1$*/%#2%,"*%b1H3-'#-2%

&#H(,F%

P4CD/';: Q'RD/SFCFDF1@'?-H,0/?'1-'C/'H?/E'F5'1I/'WHD64,F45'+FD-1'TUQ'@/?V'" Q'5- G'PW>Q'1-'C/'?+/0FAF/E'
F5'%<K:XK'

A#9,,! J);$ ! ZB2!

?(-/98$!
*-:(/-# !

=9(($/)!9(!<-+,$<-#D,! ! "
A$:(/9#&H$D!'9(($/)!9(!T3!8/&D! #"
A$:(/9#&H$D!'9(($/)!9(!U3!8/&D! ! "

T-9D!
*-:(/-# !

5&,*-::$*(9'#$!#-9D! #"
?<&G(9'#$!#-9D!N*-:,(9:(!;/-G&#$O! ! "
4DX+,(9'#$!-/!,<&G(9'#$!#-9D!N*-:,(9:(!$:$/8)O! #"

>$:$/9(&-:!
*-:(/-# !

5&,*-::$*(9'#$!56C! #"
4DX+,(9'#$!56C! ! "
5&,*-::$*(9'#$!56C!;#9:( ! ! "
4DX+,(9'#$!56C!;#9:(! ! "

63!*-:(/-# !

63!*<9/8&:8!,(9(&-:!N.+#(&;#$!*<9/8&:8!;-&:(,O! $%&"
63!*<9/8$/!9(!<-+,$<-#D! $%&"

63!;+'#&*!*<9/8$!;-&:(! $%&"
63!*<9/8&:8!,(9(&-:!7&(<!3Y>!N.+#(&;#$!
*<9/8&:8!;-&:(,O!

! "

63!*<9/8$/!9(!<-+,$<-#D!7&(<!3Y>! ! "
63!;+'#&*!*<9/8$!;-&:(!7&(<!3Y>! ! "

%

!"*%+(2,'(HH*/%H(-/$%#2%,"#$%&#H(,%+(''*$&(2/$%,(%I(#H*'$%0('%/(4*$,#+%"(,%R-,*'F%!"*Y%+-2%

I*%0('+*/%,(%$R#,+"%(2%('%(00%0('%+*',-#2%-4(12,%(0%,#4*F%

=2%-//#,#(2O%#,%#$%&H-22*/%,(%#2$,-HH%$*.*'-H%5L%+"-'3*'$%#2%,"*%?HI*2-%'*$(',F%8(R*.*'O%#,%

#$%$,#HH%2(,%+H*-'%#0%,"*Y%-'*%3(#23%,(%I*%#2,*3'-,*/%#2,(%,"*%&#H(,%-2/%"(R%,"*Y%-'*%3(#23%,(%

I*%'*4(,*HY%+(2,'(HH*/F%

"#O%X71%34%461M/>/6/0E%732,-17%/D%1+-.%71,@/-1%

!-IH* %CD%$144-'#9*$%,"*%1$*%(0%,"*%/#00*'*2,%0H*\#I#H#,Y%$(1'+*$%,(%&'(.#/*%*-+"%(0%,"*%

$*H*+,*/%$*'.#+*$F%

%

%



!"#$%& ' ()*)*'+,-./01' 2'3,451'46,//7/51'58'9:;;<= '

%/DFJ/,4CD/'%<K)'2'!"#$%&'4,0IF1/01H,/'-A'+FD-1?' L46/' )M'-A'<M'

P4CD/';< Q''̀ ?/'-A'AD/SFCFDF1@'?-H,0/?'F5'/40I'?/,JF0/'F5'1I/'WHD64,F45'+FD-1'TUQ'@/?V'" Q'5- G'PW>Q'1-'
C/'?+/0FAF/E'F5'%<K:XK'

"#
$%

&
'&

#&
()

!
*+

,(
-.

$/
!

"#
$%

&
'&

#&
()

!
,$

/0
&

*$
,!

12
34

56
!

T
-9

D
!

,<
&

G
(&

:8 !

T
-9

D
!

*+
/(

9&
#.

$:
(!

5&
,(

/&
'+

($
D

!
,(

-/
98

$!
*-

:(
/-

#
!

A
$:

(/
9#

&
H

$D
!

,(
-/

98
$!

*-
:(

/-
#

!

63
!*

-:
(/

-#
!

63
!*

-:
(/

-#
!

7&
(<

!3
Y

>!

>
$:

$/
9(

&
-:

!
*+

/(
9&

#.
$:

(!

>
$:

$/
9(

&
-:

!
&

:*
/$

9,
$!

5?
@

!

A-:8$,(&-:!
.9:98$.$:( ! 2" 2" 2" 2" 2" 2" 2" 2"

3-#(98$!B!
C$9*(&0$!

;-7$/!*-:(/-# !
2" 2" 2" 2" 2" 2" 2" 2"

A-:(/-##$D!
&,#9:D&:8! 2" 2" 2" 2" 2" 2" 2" 2"

=
C

E!

59)F9<$9D!
;-/(G-#&-!

-;(&.&H9(&-:!
J=?" J=?" 2" J=?" J=?" 2" J=?" 2"

1:(/9D9)!
;-/(G-#&-!

-;(&.&H9(&-:!
J=?" J=?" 2" J=?" J=?" 2" J=?" 2"

?$#GI'9#9:*&:8!
;-/(G-#&-!

-;(&.&H9(&-:!
J=?" J=?" 2" J=?" J=?" 2" J=?" 2"

E
/-

,+
.$

/
!

J-K!
-;(&.&H9(&-:! #" #" 2" #" J=?" 2" #" 2"

LM.9%!*-:(/-# ! #" #" 2" #" J=?" 2" #" 2"
?$#GI'9#9:*&:8! #" #" 2" #" J=?" 2" #" 2"

A-:(/-##$D!
&,#9:D&:8! 2" 2" 2" 2" 2" 2" 2" 2"

!"*%#4&H*4*2,-,#(2%(0%$*'.#+*$%0('%,"*%b<P%#$%$,#HH%,(%I*%/*,*'4#2*/F%=2%+-$*%#,%#$%&($$#IH*O%

$"#0,-IH*%H(-/$O%,"*%+*2,'-H#9*/%$,('-3*%-2/%3*2*'-,#(2%+1',-#H4*2,%R#HH%I*%1$*/%,(%(00*'%

,"*$*% $*'.#+*$%N/-YQ-"*-/O% #2,'-/-Y% -2/% $*H0QI-H-2+#23% &(',0(H#(% (&,#4#9-,#(2$SF% =2%

-//#,#(2O%,"*%#2+H1$#(2%(0%+(2,'(HH-IH*%5L%+"-'3*'$%#$%$,#HH%12/*'%+(2$#/*'-,#(2F%

"#"%I3617 %

!-IH*%C]%#/*2,#0#*$%,"*%&-',#*$%,"-,%R#HH%&H-Y%*-+"%'(H*%#2%,"*%b1H3-'#-2%&#H(,F%

P4CD/';NQ'a-D/?'F5'1I/'WHD64,F45'+FD-1K'

E&#-(!/$,;-:,&'#$! "@! =CE! 5?@!

4#'$:9 ! 4#'$:9 ! 6:$/8)!U9/L$( ! 24[ !

l%@?%N2(,%-&&H#+-IH*S%R"*2%,"*%'(H*%#$%2(,%#2.(H.*/%#2%,"*%&#H(,F%



!"#$%& ' ()*)*'+,-./01' 2'3,451'46,//7/51'58'9:;;<= '

%/DFJ/,4CD/'%<K)'2'!"#$%&'4,0IF1/01H,/'-A'+FD-1?' L46/' :* '-A'<M'

"#Q%TR)Y%6+E1,7%

"#Q#;% G3C53D1D0%6+E1,%

^#31'*%C:%$"(R$% ,"*% +(4&(2*2,% M>?_% H-Y*'% /#-3'-4% 0('% ,"*%b1H3-'#-2%&#H(,F% !"*%

+(4&(2*2,% -+'(2Y4$% -'*% /*$+'#I*/% #2%$55/S' ;' ]' %/?0,F+1F-5' -A' 0-7+-5/51?' F5' 1I/'

0-7+-5/51'D4@/,F%

%

RF6H,/';) Q'>3$b'0-7+-5/51'D4@/,'F5' 1I/'WHD64,F45'+FD-1K'

"#Q#$% G3CC2D/-+0/3D%6+E1,%

!"*%+(4 412#+-,#(2%M>?_%H-Y*'%/#-3'-4%0('%,"*%b1H3-'#-2%&#H(,%#$%$"(R*/%#2%̂#31'*%CBF%%

!"#$%&

'(&%#)#*+%

,)%#"&*-(

.&"&*-(

/*%01

2#-3%++

!"#$%

&"'()#%4*+&#*56&*-(4'7 86+&-9%#:)#%9*+%+

/;'<=>=;=?@:
,2'7A?,7

*+,-./0*123415/0*1

.66-,6./0*123415/0*1

>.:B>72C

7&5*8
!"##

78.-/2
&,905,

+92+.1,:

;87

&,-2
5*1/-*::,-

5,1 /- .:0!,&2
;.//,-<

78

8-
&,-2

5*1/-*::,-

3,+

.8A4A:BA05%("C
!$%&'("$)*+$'(,#-&'+

,86
,./ 011

,86
,./ 011

,86
,./ 011

*8
!"##

*8
!"##



!"#$%& ' ()*)*'+,-./01' 2'3,451'46,//7/51'58'9:;;<= '

%/DFJ/,4CD/'%<K)'2'!"#$%&'4,0IF1/01H,/'-A'+FD-1?' L46/' :; '-A'<M'

% %
RF6H,/';: Q'>3$b'0-77H5F041F-5'D4@/,'F5'1I/'WHD64,F45'+FD-1K'

% %

!"#$%&

'(&%#)#*+%

,)%#"&*-(

.&"&*-(

/*%01

2#-3%++

!"#$%

&"'()#%4*+&#*56&*-(4'7 86+&-9%#:)#%9*+%+

/;'<=>=;=?@:
,2'7A?,7

*+,-./0*123415/0*1

.66-,6./0*123415/0*1

>.:B>72C

7&5*8
!"##

78.-/2
&,905,

+92+.1,:

;87

&,-2
5*1/-*::,-

5,1 /- .:0!,&2
;.//,-<

&,-2
5*1/-*::,-

3,+

.8A4A:BA05%("C
!$%&'("$)*+$'(,#-&'+

,86
,./ 011

,86
,./ 011

,86
,./ 011

*8
!"##

*8
!"##

?>
4

D
%

5
:

.%
#E

*3
%

+

!-
15

6+

!-
15

6+

!-
15

6+
!"

#$
%

&
$"

'
()

*
+,*

!"
#$

%
&

$"
'

()
*

+,*

!"
#$

%
&

$"
'

()
*

+,*



!"#$%& ' ()*)*'+,-./01' 2'3,451'46,//7/51'58'9:;;<= '

%/DFJ/,4CD/'%<K)'2'!"#$%&'4,0IF1/01H,/'-A'+FD-1?' L46/' :) '-A'<M'

Q%R1,C+D %5/630%

!"*% >*'4-2% &#H(,% +(''*$&(2/$% ,(% 1$*% +-$*% DO% -% "YI'#/% (0% 1$*% +-$*$% :% -2/% B%R#,"% -%

+(4I#2-,#(2%(0%+*2,'-H#9*/%-2/%/#$,'#I1,*/%*2*'3Y%$,('-3*%12#,$%-,%I(,"%$1I$,-,#(2X$,'**,%

-2/%"(1$*"(H/%H*.*H$F%

!"*%>*'4-2%&#H(,%0(+1$*$%-$%/*$+'#I*/%#2%GC;FC%(2%,R(%/#00*'*2,%,(&#+$K%

Q% !"*%0#'$,%&#H(,%+-$* %R#HH%#HH1$,'-,*%,"-,%+*2,'-H#$*/%*2*'3Y%$,('-3*$%#2%-'*-$%R#,"%

R*-c%0**/*'$%-'*%-2%-&&'(&'#-,*%4*-2$%,(%'*#20('+*%,"*%3'#/O%*2$1'#23%,"*%0**/Q

#2%(0%'*2*R-IH*%*2*'3#*$%-2/%-.(#/#23%*\&* 2$#.*%2*,R('c%*\&-2$#(2F%=2%-//#,#(2O%

,"*%&#H(,%#2,*2/$%-H$(%,(%1$*%,"*%0H*\#I#H#,Y%&(,*2,#-H%(0%,"*%I-,,*'Y%0('%&*-c%$"-.#23%

&1'&($*$%#2#,#-,*/%IY%,"*%GMUF%

Q% !"*% $*+(2/% &#H(,% +-$*% *\-4#2*$% ,"*% (&&(',12#,#*$% (0%+(22*+,#23%" (1$*"(H/$%

+(2$#$,#23%(0%-%PL%&H-2,%-2/%-%$4-HHQ$+-H*%I-,,*'Y%$,('-3*%.#-%-2%*\#$,#23%"(4*%

4-2-3*4*2,% $Y$,*4 F%W1''*2,HYO% ,"*$*% $Y$,*4$%(2HY%(&,#4#9*% ,"*#'% $*H0Q

+(2$14&,#(2F%!"*%&'()*+,%-#4$%,(%+'*-, * %-//#,#(2-H%.-H1*%IY%1$#23%,"*%12,-&&*/%

0H*\#I#H#,Y% &(,*2,#-H%(0%,"*% $4-HHQ$+-H*% I-,,*'#*$%,(% &'(.#/* %&*-c% $"-.#23%,(% ,"*%

GMUF%?,%H*-$,%,*2 %"(1$*"(H/$%R#HH%I*%+(22*+,*/%#2%,"*%4-'c*,%-'*-%(0%I -/*2 (.-F %

Q#;%U61M/>/6/0E%71,@/-17%

!-IH*%Ch%$"(R$%,"*%0H*\#I#H#,Y%$*'.#+*$%,"-,%-'*%3(#23%,(%I*%#4&H*4*2,*/%#2%,"*%>*'4-2 %

&#H(,F%%

P4CD/';OQ'RD/SFCFDF1@'?/,JF0/?'1-'C/'H?/E'F5'1I/'3/,745 '+FD-1'TUQ'@/?V'" Q'5- XK'

"#$%&'&#&()!
*+,(-.$/ !

"#$%&'&#&()!,$/0&*$,!123456! 56?! A6?!

5?@!
A-:8$,(&-:!.9:98$.$:( ! #" #"

3-#(98$!B!C$9*(&0$!;-7$/!*-:(/-#! ! " #"

A-:(/-##$D!&,#9:D&:8! ! " ! "

=CE!
59)F9<$9D!;-/(G-#&-!-;(&.&H9(&-:! ! " ! "

1:(/9D9)!;-/(G-#&-!-;(&.&H9(&-:! ! " ! "

?$#GI'9#9:*&:8!;-/(G-#&-!-;(&.&H9(&-:! ! " ! "

E/-,+.$/ !
J-K!-;(&.&H9(&-:! ! " ! "

LM.9%!*-:(/-# ! ! " ! "

?$#GI'9#9:*&:8! #4" ! "

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

: %P'($14*'%$*H0QI-H-2+#23%$*'.#+*%#$%3(#23%,(%I*%$1&&H#*/%IY%M_?%(1,$#/*%,"*%$+(&*%(0%,"*%=@L?G5%
&'()*+, F%



!"#$%& ' ()*)*'+,-./01' 2'3,451'46,//7/51'58'9:;;<= '

%/DFJ/,4CD/'%<K)'2'!"#$%&'4,0IF1/01H,/'-A'+FD-1?' L46/' :: '-A'<M'

A-:(/-##$D!&,#9:D&:8! ! " ! "

Q#$%U61M/>/6/0E%732,-17%

!-IH*%CA%#2/#+-,*$%,"*%,Y&*%(0%0H*\#I#H#,Y%$(1'+*$%,"-,%-'*%3(#23%,(%I*%1$*/%#2%,"*%>*'4-2 %

&#H(,F%

P4CD/';9 Q'RD/SFCFDF1@'?-H,0/?'1-'C/'H?/E'F5'1I/'3/,745' +FD-1'TUQ'@/?V'" Q'5- XK'

A#9,,! J);$ ! 56?! A6?!

?(-/98$!
*-:(/-# !

=9(($/)!9(!<-+,$<-#D,! #" ! "

A$:(/9#&H$D!'9(($/)!9(!T3!8/&D! ! " #"

A$:(/9#&H$D!'9(($/)!9(!U3!8/&D! ! " ! "

T-9D!
*-:(/-# !

5&,*-::$*(9'#$!#-9D! ! " ! "

?<&G(9'#$!#-9D!N*-:,(9:(!;/-G&#$O! ! " ! "

4DX+,(9'#$!-/!,<&G(9'#$!#-9D!N*-:,(9:(!$:$/8)O! ! " ! "

>$:$/9(&-:!
*-:(/-# !

5&,*-::$*(9'#$!56C! ! " ! "

4DX+,(9'#$!56C! ! " ! "

5&,*-::$*(9'#$!56C!;#9:( ! ! " ! "

4DX+,(9'#$!56C!;#9:(! ! " ! "

63!*-:(/-# !

63!*<9/8&:8!,(9(&-:!N.+#(&;#$!*<9/8&:8!;-&:(,O! ! " ! "
63!*<9/8$/!9(!<-+,$<-#D! #5" ! "

63!;+'#&*!*<9/8$!;-&:(! ! " ! "

63!*<9/8&:8!,(9(&-:!7&(<!3Y>!N.+#(&;#$!
*<9/8&:8!;-&:(,O!

! "
! "

63!*<9/8$/!9(!<-+,$<-#D!7&(<!3Y>! ! " ! "

63!;+'#&*!*<9/8$!;-&:(!7&(<!3Y>! ! " ! "

Q#O%X71%34%461M/>/6/0E%732,-17%/D%1+-.%71,@/-1%

!-IH*%CE%$144-'#9*$%,"*%1$*%(0%,"*%/#00*'*2,%0H*\#I#H#,Y%$(1'+*$%,(%&'(.#/*%*-+"%(0%,"*%

$*H*+,*/%$*'.#+*$F%

%

%

%

%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

B%=,%#$%&H-22*/%,"-,%,R(%"(1$*"(H/$%4-Y%#2+H1/*%+"-'3#23%&(#2,$%0('%5L$F%!"*Y%R#HH%I*%+(4&-,#IH*%R#,"%,"*%
M122Y%8(4*%_-2-3*'%-2/%+(2,'(HH-IH*%.#-%,"#$%/*.#+*F%



!"#$%& ' ()*)*'+,-./01' 2'3,451'46,//7/51'58'9:;;<= '

%/DFJ/,4CD/'%<K)'2'!"#$%&'4,0IF1/01H,/'-A'+FD-1?' L46/' :< '-A'<M'

P4CD/';= Q''̀ ?/'-A'AD/SFCFDF1@'?-H,0/?'F5'/40I'?/,JF0/'F5'1I/'3/,745'+FD-1'TUQ'@/?V'" Q'5- XK'

"#
$%

&
'&

#&
()

!
*+

,(
-.

$/
!

"#
$%

&
'&

#&
()

!
,$

/0
&*

$,
!

12
34

56
!

T
-9

D
!

,<
&

G
(&

:8 !

T
-9

D
!

*+
/(

9&
#.

$:
( !

5&
,(

/&
'+

($
D

!
,(

-/
98

$!
*-

:(
/-

#
!

A
$:

(/
9#

&
H

$D
!

,(
-/

98
$!

*-
:(

/-
#

!

63
!*

-:
(/

-#
!

63
!*

-:
(/

-#
!

7&
(<

!3
Y

>!

>
$:

$/
9(

&
-:

!
*+

/(
9&

#.
$:

(!

>
$:

$/
9(

&
-:

!
&

:*
/$

9,
$ !

5?
@

!

A-:8$,(&-:!
.9:98$.$:( ! ! " ! " #" #" ! " ! " ! " ! "

3-#(98$!B!C$9*(&0$!
;-7$/!*-:(/-# ! ! " ! " ! " #" ! " ! " ! " ! "

A-:(/-##$D!&,#9:D&:8! ! " ! " ! " ! " ! " ! " ! " ! "

=
C

E!

59)F9<$9D!;-/(G-#&-!
-;(&.&H9(&-:! ! " ! " ! " ! " ! " ! " ! " ! "

1:(/9D9)!;-/(G-#&-!
-;(&.&H9(&-:! ! " ! " ! " ! " ! " ! " ! " ! "

?$#GI'9#9:*&:8!
;-/(G-#&-!

-;(&.&H9(&-:!
! " ! " ! " ! " ! " ! " ! " ! "

E
/-

,+
.$

/
! J-K!-;(&.&H9(&-:! ! " ! " ! " ! " ! " ! " ! " ! "

LM.9%!*-:(/-# ! ! " ! " ! " ! " ! " ! " ! " ! "
?$#GI'9#9:*&:8! ! " ! " #" ! " #" ! " ! " ! "

A-:(/-##$D!&,#9:D&:8! ! " ! " ! " ! " ! " ! " ! " ! "

Q#"%I3617 %

!-IH*%CZ%#/*2,#0#*$%,"*%&-',#*$%,"-,%R#HH%&H-Y%*-+"%'(H*%#2%,"*%>*'4-2 %&#H(,F%

P4CD/';MQ'a-D/?'F5'1I/'3/,745' +FD-1K'

E&#-(!
/$,;-:,&'#$ !

"@! =CE! 5?@! E/-,+.$/ !

' 9D$:-09!!!!!!
4>!\!A-P!S>!

'9D$:-09!
4>!\!A-P!S>!

24[ !
':2$(H$!
>.'V !

?$0$/9#!
*+,(-.$/, !!

l%@?%N2(,%-&&H#+-IH*S%R"*2%,"*%'(H*%#$%2(,%#2.(H.*/%#2%,"*%&#H(,F%

I -/*2(.-% ?>%m%W(F%n>%#$%,"*%'*$&(2$#IH*%&-',Y%0('%,"*%&#H(,$O%,"*%$*,1&%(0%,"*%&#H(,%-2/%

,"*%0H*\#I#H#,Y%(&*'-,('%'(H*F%

!"*%0H*\#I#H#,Y%(0%,"*%W5M%#$%1$*/%*\+H1$#.*HY%0('%,"*%&1'&($*$%(0%,"*%GMU%I2@*,9*%>4I8 O%

R"#+"% #$% &-',% (0% ,"*% I-/*2(.-% 3'(1&F%?//#,#(2-HHYO%,"* %GMU% '*i1*$,$% -2/% 1$*$%

-33'*3-,*/% 0H*\#I#H#,Y%0'(4 %,"*%G5M%#2%,"*%$*+(2/%&#H(,%+-$*F%



!"#$%& ' ()*)*'+,-./01' 2'3,451'46,//7/51'58'9:;;<= '

%/DFJ/,4CD/'%<K)'2'!"#$%&'4,0IF1/01H,/'-A'+FD-1?' L46/' :N '-A'<M'

Q#Q%TR)Y%6+E1,7%

Q#Q#;% G3C53D1D0%6+E1,%

!" *%>*'4-2%&#H(,%+(2$#$,$%(0%,R(%&#H(,%$,'1+,1'*$%R#,"%/#00*'*2,%+(4&(2*2,%H-Y*'$F%%

^#31'*%CD%$"(R$%,"*%+(4&(2*2,%M>?_%H-Y*'%/#-3'-4%0('%,"*%>*'4-2%&#H(,%(0%/#$,'#I1,*/%

*2*'3Y%$,('-3*$o %̂ #31'*%C]%/#$&H-Y$%,"*% +(4&(2*2,% M>?_% H-Y*'% /#-3'-4% 0('% ,"*%

+*2,'-H#$*/% *2*'3Y% $,('-3*F%!"*% +(4&(2*2,% -+'(2Y4$% -'*% /*$+'#I*/% #2%$55/S' ;' ]'

%/?0,F+1F-5'-A'0-7+-5/51?'F5'1I/'0-7+-5/51'D4@/,F%

%

RF6H,/';< Q'>3$b'0-7+-5/51'D4@/,'F5' 1I/'3/,745' +FD-1'A-,'%&>'

?HH%,*$,%$#,*$%R#HH%"-.*%-,%H*-$,%,R(%G5<O%- 2%12+(2,'(HH*/%PLQ$Y$,*4%-2/%-%$4-HHQ$+-H*%

I-,,*'Y F%U2HY%,R(%(0%,"*%,*$,%$#,*$%R#HH%"-.*%5L%+"-'3#23%&(#2,$%#2+H1/*/%#2,(%,"*#'%8(4*%

_-2-3*4*2,%MY$,*4F %%

Market

Enterprise

Operation

Station

Field

Process

Zones

DomainsDistribution DER Customer premises

FLEXIBILITY OPERATOR

DMS (DSO)

AGGREGATION FUNCTION

FEP

CEM
Ennex-OS SMA

EV

EVSE

SDCOM

DISTRIBUTED 
BATTERYPV PANEL

DER 
CONTROLLER

Sunny Boy SMA

OM

DER 
CONTROLLER
Sunny Boy Sto rag e 

SMA

BMSOM

EMG
Conventio nal 

Router

CEM
Sunny Home Manager SMA

EMG
Coneva gateway

FEP

OPERATION FUNCTION

OM

HOUSEHOLD 
CONSUMPTION



!"#$%& ' ()*)*'+,-./01' 2'3,451'46,//7/51'58'9:;;<= '

%/DFJ/,4CD/'%<K)'2'!"#$%&'4,0IF1/01H,/'-A'+FD-1?' L46/' :O'-A'<M'

%

RF6H,/';NQ'>3$b'0-7+-5/51 'D4@/,'F5'1I/'3/,745'+FD-1'A-,' &̂>'

!"* %U&*'-,#(2%_*,*'$ %#2%̂#31'*%C]%#2/#+-,*%$(%+-HH*/%`*2*'3Y%4(2#,('$a%R"#+"%'*&H-+*%

$4-',% 4 *,*'$ %#2% ,"*% >*'4-2% &#H(,%I*+-1$*% ,"*Y %-'*% 2(,% Y*,% -.-#H-IH*%#2% >*'4-2YF%

>*'4-2Y% "-$% 2(,% H-12+"*/% $4-',% 4*,*'$% -+'($$% ,"*% +(12,'Y%$(% 0-'F% !"*% ,*+"2#+-H%

+-&-I#H#,#*$% (0% ,"*% /*.#+*$% 0('% ,"*%'(HH(1,%-'*% $,#HH% H-+c#23F% ?,% H*-$,% ,"'**% /#00*'*2,%

+(4&-2#*$%"-.*%,(%3*,%-%+*',#0#+-,#(2%(0%,"*#'%+(4412#+-,#(2%#2,*'0-+*%IY%,"*%̂*/*'-H%

U00#+*%0('%=20('4-,#(2%M*+1'#,Y%I*0('*%-%2-,#(2R#/*%'(HH(1,%+-2%$,-',F%

Q#Q#$% G3CC2D/-+0/3D%6+E1,%

^#31'*%Ch%$"(R$%,"*%+(4 412#+-,#(2%M>?_%H-Y*'%/#-3'-4%0('%,"*%>*'4-2 %&#H(,F%?$%,"*%

#2$,-HH-,#(2%(0%$*.*'-H%+(4&(2*2,$%-'*%$,#HH%12/*'%/#$+1$$#(2O%,"*$*%+(4412#+-,#(2$%-2/%

,"*#'%#2,*3'-,#(2%#2,(%,"*%=@L?G5%&H-,0('4%R#HH%I*%/*0#2*/%#2%,"*%2*\,%&"-$*$%(0%,"*%&'()*+,F%

%

Market

Enterprise

Operation

Station

Field

Process

Zones

DomainsDistribution DER Customer premises

FLEXIBILITY OPERATOR

CEN TRALIZED 
BATTERY

DMS (DSO)

AGGREGATION FUNCTION

FEPFEP

PV PANEL

OPERATION FUNCTION

OM
TBD

FEP

OM
TBD

EMG
Conventio nal 

Router

DER 
CONTROLLER

BMSOM

HOUSEHOLD 
CONSUMPTION



!"#$%& ' ()*)*'+,-./01' 2'3,451'46,//7/51'58'9:;;<= '

%/DFJ/,4CD/'%<K)'2'!"#$%&'4,0IF1/01H,/'-A'+FD-1?' L46/' :9 '-A'<M'

%
RF6H,/';OQ'>3$b'0-77H5F041F-5'D4@/,'F5'1I/'3/,745 '+FD-1'A-,'%&>K''

!"*%+(4412#+-,#(2%&'(,(+(H$%'*3-'/#23%,"*%&#H(,%$#,*%R#,"%G5M%-'* %-.-#H-IH*%V%-$%0-'%-$%

,"*Y% +(2+*'2% ,"*% =@L?G5% &H-,0('4F% !"*% +(22*+,#(2% R#,"#2% ,"*% "(1$*% I*,R**2% ,"*%

/#00*'*2,%/*.#+*$%#$%4-#2HY%$*,,H*/%R#,"%#2,*'2-H%+(4412#+-,#(2%&'(,(+(H$%0'(4%M_?%M(H-'%

!*+"2(H(3Y %-$% #$% 2(,% -% ,-$c% R#,"#2% ,"*% &'()*+,F% =,% +-2% I*% +(2$#/*'*/% -$% 3#.*2F% !"*%

I#/#'*+,#(2-H%/-,-0H(R%0'(4%,"*%"(1$*%,(%,"*%=@L?G5%&H-,0('4%#$%-+"#*.*/%R#,"%,R(%/-,-%

$,'*-4$K%%

Q% U1,3(#23%/-,-%$,'*-4%.#-%,"*%<5M! Q?P=%(0%522*\ QUM%IY%M_? %

Q% =23(#23%/-,-%$,'*-4%.#-%,"*%W(2*.-%3-,*R-Y %

%

%

'

Market

Enterprise

Operation

Station

Field

Process

Zones

DomainsDistribution DER Customer premises

FLEXIBILITY OPERATOR

DMS (DSO)

AGGREGATION FUNCTION

FEP

CEM
!""#$ %&'(')*

EV

EVSE

SDCOM

DISTRIBUTED 
BATTERYPV PANEL

DER 
CONTROLLER
'+"",(-.,(')*

OM

DER 
CONTROLLER
'+"",(-.,('/.012#(

')*

BMSOM

EMG
3."4#"/5. "16(

7.+/#0

CEM
'+"",( 8.9#()1"12#0(')*

EMG
3."#41(21/#:1 ,

FEP

OPERATION FUNCTION

SM
A 

in
te

rn
al

SM
A 

in
te

rn
al

TB
D

HOUSEHOLD 
CONSUMPTION

OM

TB
D



!"#$%& ' ()*)*'+,-./01' 2'3,451'46,//7/51'58'9:;;<= '

%/DFJ/,4CD/'%<K)'2'!"#$%&'4,0IF1/01H,/'-A'+FD-1?' L46/' := '-A'<M'

'

RF6H,/';9 Q'>3$b'0-77H5F041F-5'D4@/,'F5'1I/'3/,745'+FD-1'A-,'^ &>K'

?HH%+(4412#+-,#(2%&'(,(+(H$%(0%,"*%W5M%&#H(,%'*3-'/#23%,"*%=@L?G5%&H-,0('4%-'* %,(%I*%

/*,*'4#2*/% ,(3*,"*'% R#,"% ,"*% "-'/R-'*% $1&&H#*'%M,('#(2%-2/% ,"*% =@L?G5% &'()*+,%

&-',2*'$F %

'

% %

!"#$%&

'(&%#)#*+%

,)%#"&*-(

.&"&*-(

/*%01

2#-3%++

!"#$%

&"'()#%4*+&#*56&*-(4'7 86+&-9%#:)#%9*+%+

/;'<=>=;=?@:,2'7A?,7

*+, -. /01!+&2
3/--+.4

4!.: B4., C

/55.+5/-16,278,*-16,

7+97+9

9:29/,+0

69+./-16,278,*-16,

6;
!"#

7+9

6;
!"#

+;5
$%&'(&)*%&+,-

.%/)(0

&+.2
*6,-.600+.

3;<6;

.&
-#

*-
(:

*(
&

%
#(

"0
?>

4

?>
4

?>
4

?>
4

=68<+=60&2
*6,<8;9-16,



!"#$%& ' ()*)*'+,-./01' 2'3,451'46,//7/51'58'9:;;<= '

%/DFJ/,4CD/'%<K)'2'!"#$%&'4,0IF1/01H,/'-A'+FD-1?' L46/' :M'-A'<M'

S%T5+D/7.%5/630%

!"*%M&-2#$"%&#H(,%#$%I-$*/%(2%,"*%1$*%(0%-%+*2,'-H#9*/%I-,,*'Y%#2%-%$*+(2/-'Y%$1I$,-,#(2%

,(%#4&'(.*%,"*%i1-H#,Y%(0%$1&&HY%#2%,"*%.-H#/-,#(2%-'*-O%R"*'*%-%+'#,#+-H%I1#H/#23%#$%&H-+*/F%

=2%-//#,#(2O%,"*%+*2,'-H#9*/%I-,,*'Y%R#HH%-H$(%I*%1$*/%,(%#4&'(.*%,"*%+-&-+#,Y%(0%'*2*R-IH*%

3*2*'-,#(2% IY% (&,#4#9#23% ,"*% 1$*% (0% ,"*% 0H*\#I#H#,Y% &'(.#/*/% IY% ,"#$% I-,,*'YF% !"#$% &#H(,%

+(''*$&(2/$% ,(% ,"*% 1$*% +-$*% :O% R#,"%-% +*2,'-H#$*/% *2*'3Y% $,('-3*%0('% /*4-2/%

4-2-3*4*2,%-2/%&(R*'%i1-H#,Y%#4&'(.*4*2,F%

S#;%U61M/>/6/0E%71,@/-17%

!-IH*%:; %$"(R$%,"*%0H*\#I#H#,Y%$*'.#+*$%,"-,%-'*%3(#23%,(%I*%#4&H*4*2,*/%#2%,"*%M&-2#$"%

&#H(,F%

P4CD/')* Q'RD/SFCFDF1@'?/,JF0/?'1-'C/'H?/E'F5'1I/'>+45F?I'+FD-1'TUQ'@/?V'" Q'5- 'PW>Q'1-'C/'?+/0FAF/E'
F5'%<K:XK'

"#$%&'&#&()!
*+,(-.$/ !

"#$%&'&#&()!,$/0&*$,!123456! ZB2!

5?@!
A-:8$,(&-:!.9:98$.$:( ! #"
3-#(98$!B!C$9*(&0$!;-7$/!*-:(/-#! #"
A-:(/-##$D!&,#9:D&:8! #"

=CE!
59)F9<$9D!;-/(G-#&-!-;(&.&H9(&-:! $%&"
1:(/9D9)!;-/(G-#&-!-;(&.&H9(&-:! #"
?$#GI'9#9:*&:8!;-/(G-#&-!-;(&.&H9(&-:! #"

E/-,+.$/ !

J-K !-;(&.&H9(&-:! ! "
LM.9%!*-:(/-# ! ! "
?$#GI'9#9:*&:8! ! "
A-:(/-##$D!&,#9:D&:8! ! "

%

!"*%+(2,'(HH*/%#$H-2/#23%#$%+(20#2*/%,(%-%3'#/%-'*-%H#4#,*/%IY%(2*%0**/*'%(0%,"*%$*+(2/-'Y%

$1I$,-,#(2 %R"*'*% ,"*% +*2,'-H#9*/% I-,,*'Y% #$% #2$,-HH*/F% !"#$% 0**/*'% $1&&H#*$% ,"*%

"*-/i1-',*'% -2/% ,"*% +(2,'(H% +*2,'*%'((4% (0% 5P5M?O%R"#+"% &(R*'% $1&&HY% "-$% ,(% I*%

4-#2,-#2*/%12/*'%-2Y%+#'+14$,-2+*$F%

=2%-//#,#(2O%,"*%1$*%(0%,"*%/-YQ-"*-/%(&,#4#9-,#(2%$*'.#+*%#$%$,#HH%12/*'%/#$+1$$#(2F%



!"#$%& ' ()*)*'+,-./01' 2'3,451'46,//7/51'58'9:;;<= '

%/DFJ/,4CD/'%<K)'2'!"#$%&'4,0IF1/01H,/'-A'+FD-1?' L46/' <* '-A'<M'

S#$%U61M/>/6/0E%732,-17%

!-IH*%:C%#2/#+-,*$%,"*%,Y&*%(0%0H*\#I#H#,Y%$(1'+*$%,"-,%-'*%3(#23%,(%I*%1$*/%#2%,"*%M&-2#$"%

&#H(,F%

P4CD/'); Q'RD/SFCFDF1@'?-H,0/?'1-'C/'H?/E'F5'1I/'>+45F?I'+FD-1'TUQ'@/?V'" Q'5- XK'

A#9,,! J);$ ! ZB2!

?(-/98$!
*-:(/-# !

=9(($/)!9(!<-+,$<-#D,! ! "
A$:(/9#&H$D!'9(($/)!9(!T3!8/&D! #"
A$:(/9#&H$D!'9(($/)!9(!U3!8/&D! ! "

T-9D!
*-:(/-# !

5&,*-::$*(9'#$!#-9D! ! "
?<&G(9'#$!#-9D!N*-:,(9:(!;/-G&#$O! ! "
4DX+,(9'#$!-/!,<&G(9'#$!#-9D!N*-:,(9:(!$:$/8)O! ! "

>$:$/9(&-:!
*-:(/-# !

5&,*-::$*(9'#$!56C! #"
4DX+,(9'#$!56C! #"
5&,*-::$*(9'#$!56C!;#9:( ! ! "
4DX+,(9'#$!56C!;#9:(! ! "

63!*-:(/-# !

63!*<9/8&:8!,(9(&-:!N.+#(&;#$!*<9/8&:8!;-&:(,O! ! "
63!*<9/8$/!9(!<-+,$<-#D! ! "
63!;+'#&*!*<9/8$!;-&:( ! #"
63!*<9/8&:8!,(9(&-:!7&(<!3Y>!N.+#(&;#$!
*<9/8&:8!;-&:(,O!

! "

63!*<9/8$/!9(!<-+,$<-#D!7&(<!3Y>! ! "
63!;+'#&*!*<9/8$!;-&:(!7&(<!3Y>! ! "

%

5L%+(2,'(H%R#HH%I*%#4&H*4*2,*/%(2HY%#2%(2*%&1IH#+%+"-'3#23%&(#2,%-,%5P5M?%"*-/i1-',*'%

R#,"%,R(%&H13$%R#,"%(2X(00%-2/%+1',-#H4*2,%+-&-I#H#,#*$F%

S#O%X71%34%461M/>/6/0E%732,-17%/D%1+-.%71,@/-1%

!-IH*%:: %$144-'#9*$%,"*%1$*%(0%,"*%/#00*'*2,%0H*\#I#H#,Y%$(1'+*$%,(%&'(.#/*%*-+"%(0%,"*%

$*H*+,*/%$*'.#+*$F%

%

%

%

%

%



!"#$%& ' ()*)*'+,-./01' 2'3,451'46,//7/51'58'9:;;<= '

%/DFJ/,4CD/'%<K)'2'!"#$%&'4,0IF1/01H,/'-A'+FD-1?' L46/' <; '-A'<M'

P4CD/')) Q''̀ ?/'-A'AD/SFCFDF1@'?-H,0/?'F5'/40I'?/,JF0/'F5'1I/'>+45F?I'+FD-1'TUQ'@/?V'" Q'5- V'PW>Q'1-'C/'
?+/0FAF/E'F5'%<K:XK'

"#
$%

&
'&

#&
()

!
*+

,(
-.

$/
!

"#
$%

&
'&

#&
()

!
,$

/0
&

*$
,!

12
34

56
!

T
-9

D
!

,<
&

G
(&

:8!

T
-9

D
!

*+
/(

9&
#.

$:
(!

5&
,(

/&
'+

($
D

!
,(

-/
98

$!
*-

:(
/-

#
!

A
$:

(/
9#

&
H

$D
!

,(
-/

98
$!

*-
:(

/-
#

!

63
!*

-:
(/

-#
!

63
!*

-:
(/

-#
!

7&
(<

!3
Y

>!

>
$:

$/
9(

&
-:

!
*+

/(
9&

#.
$:

(!

>
$:

$/
9(

&
-:

!
&

:*
/$

9,
$!

5?
@

!

A-:8$,(&-:!
.9:98$.$:( ! 2" 2" 2" #" #" 2" #" 2"

3-#(98$!B!
C$9*(&0$!

;-7$/!*-:(/-# !
2" 2" 2" #" #" 2" #" 2"

A-:(/-##$D!
&,#9:D&:8! 2" 2" 2" #" #" 2" #" 2"

=
C

E!

59)F9<$9D!
;-/(G-#&-!

-;(&.&H9(&-:!
2" 2" 2" J=?" 2" 2" J=?" 2"

1:(/9D9)!
;-/(G-#&-!

-;(&.&H9(&-:!
2" 2" 2" #" 2" 2" #" 2"

?$#GI'9#9:*&:8!
;-/(G-#&-!

-;(&.&H9(&-:!
2" 2" 2" #" 2" 2" #" 2"

E
/-

,+
.$

/
!

J-K!
-;(&.&H9(&-:! 2" 2" 2" 2" 2" 2" 2" 2"

LM.9%!*-:(/-# ! 2" 2" 2" 2" 2" 2" 2" 2"
?$#GI'9#9:*&:8! 2" 2" 2" 2" 2" 2" 2" 2"

A-:(/-##$D!
&,#9:D&:8! 2" 2" 2" 2" 2" 2" 2" 2"

S#"%I3617 %

!-IH*%:B %#/*2,#0#*$%,"*%&-',#*$%,"-,%R#HH%&H-Y%*-+"%'(H*%#2%,"*%M&-2#$"%&#H(,F%

P4CD/'): Q'a-D/?'F5'1I/'>+45F?I'+FD-1K'

E&#-(!/$,;-:,&'#$ ! "@! =CE! 5?@!

6E6?4! U6CA4J@C! U6CA4J@C! 6E6?4!



!"#$%& ' ()*)*'+,-./01' 2'3,451'46,//7/51'58'9:;;<= '

%/DFJ/,4CD/'%<K)'2'!"#$%&'4,0IF1/01H,/'-A'+FD-1?' L46/' <) '-A'<M'

S#Q%TR)Y%6+E1,7%

S#Q#;% G3C53D1D0%6+E1,%

!"*%+(4&(2*2,%M>?_%H-Y*'%/#-3'-4%0('%,"*%M&-2#$"%&#H(,%#$%$"(R*/%#2%^#31'*%CEF%!"*%

+(4&(2*2,% -+'(2Y4$% -'*% /*$+'#I*/% #2%$55/S' ;' ]' %/?0,F+1F-5' -A' 0-7+-5/51?' F5' 1I/'

0-7+-5/51'D4@/,F%

%

RF6H,/';= Q'>3$b'0-7+-5/51'D4@/,'F5' 1I/'>+45F?I '+FD-1K'

S#Q#$% G3CC2D/-+0/3D%6+E1,%

!"*%+(4 412#+-,#(2%M>?_%H-Y*'%/#-3'-4%0('%,"*%M&-2#$"%&#H(,%#$%$"(R*/%#2%̂#31'*%CZF%%

SM
PRIME- 

Circutor/ZIV/
Landis+Gyr...

PV 
PANEL

Market

Enterprise

Operation

Station

Field

Process

Zones

DomainsDistribution DER Customer premises

FLEXIBILITY 
OPERATOR

EV

CPO

FEP

EVSE
RVE-2 Circutor

SDCOM

DER CONTROLLER
Xstorage

FEP

OPERATION FUNCTION

CEN TRALIZED 
BATTERY

DISTRIBUTED 
BATTERY

Xstorage

AGGREGATION FUNCTION

BS (BRP)

DMS/SCADA 
(DSO)

MDM

AHES

OM

MDC
4CCT ZIV

BMS

DER 
CONTROLLER

RTU
PRX Sitel / SUP CGA

IED

SM
PRIME- 

Circutor/ZIV/
Landis+Gyr...

MDC
4CCT ZIV

OMBMSOM

MDC
4CCT ZIV

SM
PRIME- 

Circutor/ZIV/
Landis+Gyr...



!"#$%& ' ()*)*'+,-./01' 2'3,451'46,//7/51'58'9:;;<= '

%/DFJ/,4CD/'%<K)'2'!"#$%&'4,0IF1/01H,/'-A'+FD-1?' L46/' <: '-A'<M'

%
RF6H,/';MQ'>3$b'0-77H5F041F-5'D4@/,'F5'1I/'>+45F?I '+FD-1K'

?$%,"*%#2$,-HH-,#(2%(0%/#$,'#I1,*/%I-,,*'#*$%-2/%PL%&-2*H$%-'*%$,#HH%12/*'%/#$+1$$#(2O%,"*$*%

+(4412#+-,# (2$% -2/% ,"*#'% #2,*3'-,#(2% #2,(% ,"*% =@L?G5% &H-,0('4% R#HH% I*% /*0#2*/% #2% -%

$*+(2/%/*&H(Y4*2,%&"-$*%(0%,"*%&'()*+,F%=,%R#HH%I*%/*$+'#I*/%#2%GDFB%V%U.*'-HH%=@L?G5%

-'+"#,*+,1'*%0#2-HF%

% %

SM
PRIME- 

Circutor/ZIV/
Landis+Gyr...

PV 
PANEL

Market

Enterprise

Operation

Station

Field

Process

Zones

DomainsDistribution DER Customer premises

FLEXIBILITY 
OPERATOR

EV

CPO

FEP

EVSE
RVE-2 Circutor

SDCOM

DER CONTROLLER
Xstorage

FEP

OPERATION FUNCTION

CEN TRALIZED 
BATTERY

DISTRIBUTED 
BATTERY

Xstorage

AGGREGATION FUNCTION

BS (BRP)

DMS/SCADA 
(DSO)

MDM

AHES

OM

MDC
4CCT ZIV

BMS

DER 
CONTROLLER

RTU
PRX Sitel / SUP CGA

IED

SM
PRIME- 

Circutor/ZIV/
Landis+Gyr...

MDC
4CCT ZIV

OMBMSOM

MDC
4CCT ZIV

SM
PRIME- 

Circutor/ZIV/
Landis+Gyr...

IE
C-

60
87

0-
5-

10
4 

(E
PE

SA
 

pr
of

ile
)

M
od

bu
s

PR
IM

E

ST
G-
DC

TB
D

M
od

bu
s

Web 
queries 
(TBD)

TB
D

M
od

bu
s

TB
D

Web 
queries 
(TBD)

PR
IM

E

PR
IM

E

HT
TP

S 
RE

ST

CA
N

CA
N



!"#$%& ' ()*)*'+,-./01' 2'3,451'46,//7/51'58'9:;;<= '

%/DFJ/,4CD/'%<K)'2'!"#$%&'4,0IF1/01H,/'-A'+FD-1?' L46/' <<'-A'<M'

9%G3D-627/3D7%

?0,*'%+(HH*+,#23%-HH%#20('4-,#(2%0'(4%&#H(,$%-2/%/*$+'#I#23%,"*#'%-'+"#,*+,1'*$%1$#23%,"*%

M>?_O%,"*%0(HH(R#23%,-IH*$%$144-'#9*%,"*%4-#2%&(#2,$%0('%01',"*'%$,-3*$%-2/%(,"*'%gP$F%%

!-IH*%:D%#$%-%+(4&-'#$(2%I*,R**2%0H*\#I#H#,Y%$*'.#+*$%#4&H*4*2,*/%#2%=@L?G5%-2/%,*$,*/%

#2%*-+"%&#H(,F%

P4CD/')< Q'RD/SFCFDF1@'?/,JF0/?'1-'C/'H?/E'F5'/40I'+FD-1'TUQ'@/?V'" Q'5- V'PW>Q'1-'C/'?+/0FAF/E'F5'
%<K:XK'

"#$%&'&#&()!
*+,(-.$/ !

"#$%&'&#&()!,$/0&*$,!123456!
2-/7$8&9:!

;&#-(!
5+(*<!
;&#-(,!

=+#89/&9:!
;&#-(!

>$/.9:!
;&#-(!

?;9:&,<!
;&#-(!

5?@!
A-:8$,(&-:!.9:98$.$:( ! ! " #" ! " #" #"
3-#(98$!B!C$9*(&0$!;-7$/!*-:(/-#! ! " #" ! " #" #"
A-:(/-##$D!&,#9:D&:8! ! " ! " ! " ! " #"

=CE!
59)F9<$9D!;-/(G-#&-!-;(&.&H9(&-:! ! " $%&" $%&" ! " $%&"
1:(/9D9)!;-/(G-#&-!-;(&.&H9(&-:! ! " $%&" $%&" ! " #"
?$#GI'9#9:*&:8!;-/(G-#&-!-;(&.&H9(&-:! ! " $%&" $%&" ! " #"

E/-,+.$/ !

J-K!-;(&.&H9(&-:! #" #" #" ! " ! "

LM.9%!*-:(/-# ! #" #" #" ! " ! "

?$#GI'9#9:*&:8! #" #" #" #6" ! "

A-:(/-##$D!&,#9:D&:8! ! " ! " ! " ! " ! "

%

@*.*',"*H*$$O%,"*%#4&H*4*2,-,#(2%(0%-HH%,"*$*%$*'.#+*$%'*i1#'*$%-%$#32#0#+-2,%-4(12,%(0%

,#4*%-2/%'*$(1'+*$F%=2%('/*'%,(%3'(R%&'(3'*$$#.*HYO%#4&H*4*2,-,#(2%*00(',$%$"(1H/%I*%$&H#,%

#2%,R(%&"-$*$F%!"*%0#'$,%-2/%,"*%$*+(2/%$,-3*$%$"(1H/%*2/%IY%4#/Q:;CE%-2/%4#/Q:;CZ%

'*$&*+,#.*HYF%%

U&,#4#9-,#(2%-H3('#,"4$%-2/%$*'.#+*$%,(%I*%&'(.#/*/%#2%,"*%,R(%#4&H*4*2,-,#(2%&"-$*$%

-'*K %

! %C$,%&"-$*K%P'($14*'%$*'.#+*$%N!(6O%cg4-\%-2/%$*H0QI-H-2+#23S%

! %: 2/ %&"-$*K% b<P% $*'.#+*$% p%GMU%$*'.#+*$% p% #4&'(.*4*2,$% #2% ,"*% $*'.#+*$%

#4&H*4*2,*/%/1'#23%,"*%C$,%&"-$*%%

!-IH*%:] %$"(R$%R"#+"%&#H(,$%R#HH%#2+H1/*%*-+"%0H*\#I#H#,Y%$*'.#+*%-,%,"*%*2/%(0%,"*%0#'$,%

&"-$*F%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

D%P'($14*'%$*H0QI-H-2+#23%$*'.#+*%#$%3(#23%,(%I*%$1&&H#*/%IY%M_?%(1,$#/*%,"*%$+(&*%(0%,"*%=@L?G5%&'()*+,%



!"#$%& ' ()*)*'+,-./01' 2'3,451'46,//7/51'58'9:;;<= '

%/DFJ/,4CD/'%<K)'2'!"#$%&'4,0IF1/01H,/'-A'+FD-1?' L46/' <N'-A'<M'

%

P4CD/')NQ'RD/SFCFDF1@'?/,JF0/?'1-'C/'F7+D/7/51/E'F5'+I4?/';'F5'/40I'+FD-1'TUQ'@/?V'" Q'5- XK'

"#$%&'&#&()!
*+,(-.$/ !

"#$%&'&#&()!,$/0&*$,!123456!
2-/7$8&9:!

;&#-(!
5+(*<!
;&#-(,!

=+#89/&9:!
;&#-(!

>$/.9:!
;&#-(!

?;9:&,<!
;&#-(!

5?@!
A-:8$,(&-:!.9:98$.$:( ! ! " ! "" ! " ! " ! "
3-#(98$!B!C$9*(&0$!;-7$/!*-:(/-#! ! " ! " ! " ! " ! "
A-:(/-##$D!&,#9:D&:8! ! " ! " ! " ! " ! "

=CE!
59)F9<$9D!;-/(G-#&-!-;(&.&H9(&-:! ! " ! " ! " ! " ! "
1:(/9D9)!;-/(G-#&-!-;(&.&H9(&-:! ! " ! " ! " ! " ! "
?$#GI'9#9:*&:8!;-/(G-#&-!-;(&.&H9(&-:! ! " ! " ! " ! " ! "

E/-,+.$/ !

J-K!-;(&.&H9(&-:! #" #" #" ! " ! "
LM.9%!*-:(/-# ! #" #" #" ! " ! "
?$#GI'9#9:*&:8! #" #" #" ! " ! "
A-:(/-##$D!&,#9:D&:8! ! " ! " ! " ! " ! "

%

=2%+(2,'-$,O%!-IH*%:h %$"(R$%,"*%2*R%0H*\#I#H#,Y%$*'.#+*$%#4&H*4*2,*/%/1'#23%,"*%$*+(2/%

&"-$*%(0%=@L?G5%&'()*+,F%

P4CD/')OQ'RD/SFCFDF1@'?/,JF0/?'1-'C/'F7+D/7/51/E'EH,F56'+I4?/'1B-'F5'/40I'+FD-1'TUQ'@/?V'" Q'5- V'
PW>Q'1-'C/'?+/0FAF/E'F5'%<K:XK'

"#$%&'&#&()!
*+,(-.$/ !

"#$%&'&#&()!,$/0&*$,!123456!
2-/7$8&9:!

;&#-(!
5+(*<!
;&#-(,!

=+#89/&9:!
;&#-(!

>$/.9:!
;&#-(!

?;9:&,<!
;&#-(!

5?@!
A-:8$,(&-:!.9:98$.$:( ! ! " #" ! " #" #"
3-#(98$!B!C$9*(&0$!;-7$/!*-:(/-#! ! " #" ! " #" #"
A-:(/-##$D!&,#9:D&:8! ! " ! " ! " ! " #"

=CE!
59)F9<$9D!;-/(G-#&-!-;(&.&H9(&-:! ! " #" $%&" ! " $%&"
1:(/9D9)!;-/(G-#&-!-;(&.&H9(&-:! ! " #" $%&" ! " #"
?$#GI'9#9:*&:8!;-/(G-#&-!-;(&.&H9(&-:! ! " #" $%&" ! " #"

E/-,+.$/ !

J-K!-;(&.&H9(&-:! 478"9+,-*+9:7"
478"

9+,-*+9:7"
478"

9+,-*+9:7" ! " ! "

LM.9%!*-:(/-# ! 478"9+,-*+9:7"
478"

9+,-*+9:7"
478"

9+,-*+9:7" ! " ! "

?$#GI'9#9:*&:8! 478"9+,-*+9:7"
478"

9+,-*+9:7"
478"

9+,-*+9:7" ! " ! "

A-:(/-##$D!&,#9:D&:8! ! " ! " ! " ! " ! "

%

!"*%+(*\#$,*2+*%(0%/#00*'*2,%&H-,0('4$%#2%=@L?G5%&'()*+,%'*i1#'*$%,(%$&*+#0Y%,"*%,-$c$%(0%

*-+"%&H-,0('4%-2/%&#H(,F%!-IH*%:A %*\&($*$%R"#+"%&#H(,$%-2/%&H-,0('4$%R#HH%,-c*%/*+#$#(2$%

+(2$#/*'#23%0H*\#IH*%$(1'+*$%-33'*3-,*/%('%#2/#.#/1-HHYF%%

%



!"#$%& ' ()*)*'+,-./01' 2'3,451'46,//7/51'58'9:;;<= '

%/DFJ/,4CD/'%<K)'2'!"#$%&'4,0IF1/01H,/'-A'+FD-1?' L46/' <O'-A'<M'

%

P4CD/')9 Q'$DD-041F-5'-A'-+1F7FY41F-5'4D6-,F1I7?'F5'/40I'+D41A-,7K'

"#$%&'&#&()!,$/0&*$,!123456!
2-/7$8&9:!

;&#-(!
5+(*<!
;&#-(,!

=+#89/&9:!
;&#-(!

>$/.9:!
;&#-(!

?;9:&,<!
;&#-(!

488/$89($D!-;(&.&H9(&-:!9#8-/&(<.!
$?.9/( !

$?.9/( !
$?.9/( !

$?.9/( !
$?.9/( !

1:D&0&D+9#!-;(&.&H9(&-:!9#8-/&(<.!
>/$$:G#+%!

B!6#99D!
?U4!

^#2-HHYO%!-IH*%:E %$"(R$%R"#+"%+(4&-2Y%R#HH%,-c*%*-+"%'(H*%#2%*-+"%&#H(,F%

P4CD/')= Q'a-D/?'F5'/40I'+FD-1K'

E&#-(!
E&#-(!

/$,;-:,&'#$ !
"@! =CE! 5?@!

2-/7$8&9:! TZ?6! TZ?6! 24[ ! 24[ !

5+(*<!
>/$$:G#+%!B!

6#99D2T!
>/$$:G#+%! J=?[[ ! ?$0$/9#!5?@,!

=+#89/&9:! 4#'$:9 ! 4#'$:9 ! 6:$/8)!U9/L$( ! 24[ !

>$/.9: !
' 9D$:-09!!!!!!

4>!\!A-P!S>!
'9D$:-09!4>!

\!A-P!S>!
' 9D$:-09!!!!!!!!!!!!!!

4>!\!A-P!S>!
':2$(H$!>.'V !

?;9:&,<! 6E6?4! U6CA4J@C! U6CA4J@C! 6E6?4!

l%@?%N2(,%-&&H#+-IH*S%R"*2%,"*%'(H*%#$%2(,%#2.(H.*/%#2%,"*%&#H(,F%

l%!bMK%,(%I*%$&*+#0#*/%#2%GDFBF%

%

!"*% -'+"#,*+,1'*% (0% &#H(,$% /*$+'#I*/% #2% ,"#$% /(+14*2,% R#HH% I*% '*.#*R*/% -2/% 01',"*'%

/*.*H(&*/%#2%,-$c%!DFhF%!"*%'*$1H,$%(0%,"#$%,-$c%R#HH%I*%#2+H1/*/%#2%,"*%/*H#.*'-IH*%GDFBO%

R"#+"%R#HH%-H$(%/*,*'4#2*%,"*%#$$1*$%#/*2,#0#*/%R#,"%-%,(%I*%$&*+#0#*/%H-I*H%N!bMSF%

%

% %



!"#$%& ' ()*)*'+,-./01' 2'3,451'46,//7/51'58'9:;;<= '

%/DFJ/,4CD/'%<K)'2'!"#$%&'4,0IF1/01H,/'-A'+FD-1?' L46/' <9'-A'<M'

<%I141,1D-17 %

jCk% PF% TH('*,O% PF% UH#.*HH-O% >F% !F% b*'3*'O% qF% !#4I*'3*2O% -2/% PF% <-/*4-c*'$O% `GDFC%
U.*'-HH%=@L?G5%-'+"#,*+,1'*Oa%=@L?G5%&'()*+,O%:;CAF%%

j:k% ^H(%br/-HF%5$&*2O%PF%W'*$&(%/*H%>'-2-/(O%8F%^-'-"4-2/O%_F%n('&s$O%PF%UH#.*HH-O%
=F%_122fO%-2/%PF%TH('*,O%`G]FC%W"-HH*23*$%#2%/#$,'#I1,#(2%3'#/%R#,"%"#3"%&*2*,'-,#(2%
(0%'*2*R-IH*$Fa%=@L?G5%&'()*+,O%:;CAF%%

jBk% M4-',% 52*'3Y% W(HH*+,#.*O% `?2% #2,'(/1+,#(2% ,(% ,"*% 62#.*'$-H% M4-',% 52*'3Y%
^'-4*R('cOa%:;CB%jU2H#2*kF%?.-#H-IH*K%RRRF$4-',*2*'3Y+(HH*+,#.*F+(4%

jDk% 62#.*'$-H%M4-',%52*'3Y%^'-4*R('c%N6M5^SO%`6M5^K%!"*%0'-4*R('c%*\&H-#2*/Oa%
:;C]%jU2H#2*kF%?.-#H-IH*K%RRRF1$*0F*2*'3YX/(R2H(-/Q,"* Q0'-4*R('cX %

j]k% 51'(&*-2%62#(2O%`P'(&($-H%0('%-%G#'*+,#.*%(0%,"*%51'(&*-2%P-'H#-4*2,%-2/%(0%,"*%
W(12+#H% (2% +(44(2% '1H*$% 0('% ,"*% #2,*'2-H% 4-'c*,% #2% *H*+,'#+#,YFa% &F% C:DO% :;CA%
jU2H#2*kF% ?.-#H-IH*K%
",,&$KXX*+F*1'(&-F*1X*2*'3YX$#,*$X*2*'X0#H*$X/(+14*2,$XCt*2t-+,t&-',Ct.AtEhDF
&/0%

jhk% 51'(&*-2%62#(2O%`G#'*+,#.*%(0%:;;ZXA:X5W%(0%,"*%51'(&*-2%P-'H#-4*2,%-2/%(0%,"*%
W(12+#H%(0%CB%q1HY%:;;Z%W(2+*'2#23%W(44(2%<1H*$%0('%,"*%=2,*'2-H%_-'c*,%#2%
5H*+,'#+#,Y%-2/%<*&*-H#23%G#'*+,#.*%:;;BX]DX5WOa%dAAK'eK'&H,K'`5F-5O%.(HF%T:CCO%2(F%
?131$,O%&F%T%:CCX]]QT%:CCXZBO%:;;ZF%%

%
% %



!"#$%& ' ()*)*'+,-./01' 2'3,451'46,//7/51'58'9:;;<= '

%/DFJ/,4CD/'%<K)'2'!"#$%&'4,0IF1/01H,/'-A'+FD-1?' L46/' <='-A'<M'

N%)DD1M% ;%?%!17-,/50/3D% 34% -3C53D1D07% /D% 0.1%

-3C53D1D0%6+E1,%

!-IH*%:Z %-2/%!-IH*%B; %+(2,-#2%/*$+'#&,#(2$%(0%,"*%+(4&(2*2,$%,"-,%R#HH%I*%1$*/%,(%/*0#2*%

,"*%+(4&(2*2,%H-Y*'%#2%,"*%=@L?G5%&'()*+,F%g"#H*%!-IH*%:Z %$"(R$%,"*%/*$+'#&,#(2%(0%,"*%

+(4&(2*2,$%&'*.#(1$HY%#2,'(/1+*/%#2%GDFC%jCk%#2%,"*%3*2*'#+%+(4&(2*2,%H-Y*'O%!-IH*%B; %

/*$+'#I*$%2*R%+(4&(2*2,$%1$*/%#2%,"*%-/-&,-,#(2%(0%,"*%3*2*'#+%-'+"#,*+,1'*%,(%*-+"%

&#H(,F%

P4CD/')MQ'%/?0,F+1F-5'-A'0-7+-5/51?'+,/?/51'F5'1I/'!"#$%&' 6/5/,F0' 0-7+-5/51'D4@/,K'

'+C1 % !17-,/50/3D %

?33'*3-,#(2%
012+,#(2%(0%,"*%

0H*\#I#H#,Y%
(&*'-,(' %

=,%4-2-3*$%-HH%,'-2$-+,#(2$%-2/%R('c0H(R$%2*+*$$-'Y%,(%-33'*3-,*%-2/%
#4&H*4*2,%0H*\#I#H#,Y%$*'.#+*$F%=,%#2+H1/*$%*2*'3Y%$+"*/1H#23O%$*,,H*4*2,O%
I#HH#23%-2/%-++(12,#23%-&&H#+-,#(2$O%-2/%#,%,-c* $%+-'*%(0%,"*%-+,#(2$%'*H-,*/%
,(%,"*%GMUXb<PQ̂U%#2,*'-+,#(2$F%=,%#$%-H$(%*i1#&&*/%R#,"%&'*/#+,#(2%-2/%
I#3%/-,-%-2-HY,#+$F%

b-H-2+*%
$+"*/1H#23%NbMS%

?&&H#+-,#(2%,"-,%&H-2$%,"*%*2*'3Y%&'(+1'*4*2,%(0%-%I-H-2+*%'*$&(2$#IH*%
*2*'3Y%'*,-#H*'%,(%$-,#$0Y%,"*%*2*'3Y%/*4-2/$%(0%,"*#' %+1$,(4*' $F%

W1$,(4*'%
*2*'3Y%

4-2-3*4*2,%
$Y$,*4%NW5_S%

52*'3Y%4-2-3*4*2,%$Y$,*4%0('%*2*'3Y%+1$,(4*'$%,(%(&,#4#9*%,"*%
1,#H#9-,#(2%(0%*2*'3Y%-++('/#23%,(%$1&&HY%+(2,'-+,$%('%(,"*'%*+(2(4#+%
,-'3*,$ F%

W"-'3*%&(#2,%
(&*'-,('%NWPUS%

=,%#$%'*$&(2$#IH*%0('%$1&&HY#23O%#2$,-HH#23O%4-#2,-#2#23%-2/%'*&-#'#23%,"*%
+"-'3#23%&(#2,$F%

G#$,'#I1,*/%
*2*'3Y%'*$(1'+*%

NG5<S%

?%$4-HH%12#,%,"-,%3*2*'-,*$%('%+(2$14*$ %*2*'3Y F%=,%#2+H1/*$%3*2*'-,#(2 %-2/%
$,('-3*%+(22*+,*/%,(%,"*%/#$,'#I1,#(2%3'#/F%

G5<%+(2,'(HH*'% W(2,'(HH*'%(0%-%G5<%,"-, %-HH(R$%,"*%-/)1$,4*2,%(0%#,$%-+,#.*%('%'*-+,#.*%
&(R*'%(1,&1,%-++('/#23%,(%-%'*+*#.*/%$*,%&(#2,F%

G#$,'#I1,#(2%
4-2-3*4*2,%
$Y$,*4%NG_MS%

?&&H#+-,#(2%$*'.*'%(0%-%G#$,'#I1,#(2%U&*'-,(' %R"#+"%"($,$%-&&H#+-,#(2$%,(%
4(2#,('%-2/%+(2,'(H%-%/#$,'#I1,#(2%3'#/%0'(4%-%+*2,'-H#9*/%H(+-,#(2O%,Y&#+-HHY%
,"*%+(2,'(H%+*2,'*F%?%G_M%,Y&#+-HHY%"-$%#2,*'0-+*$%,(%(,"*'%$Y$,*4$O%H#c*%-%
>=M%('%-2%U_MF%

5H*+,'#+%L*"#+H*%
M1&&HY%

5i1#&4*2,%
N5LM5S%

M#23H*%('%41H,#&H*%&(R*'%(1,H*,$%$&*+#-HHY%/*$#32*/%,(%+"-'3*%,"*%I-,,*'Y%(0%
+-'$F%!Y&#+-HHY%#2+H1/#23%-H$(%0-+#H#,#*$%4*,*'%,"*%*2*'3Y%+(2$14&,#(2%-2/%
,(%-1,"*2,#+-,*%,"*%(R2*'%(0%,"*%+-'%,(%I*%+"-'3*/%0('%$*,,H*4*2,%'*-$(2$F%

52*'3Y%
_-2-3*4*2,%

>-,*R-Y %N5_>S%

>-,*R-Y%1$*/%,(%#2,*'0-+*%,"*%&'#.-,*%-'*-%R#,"%'*4(,*%$*'.#+*%&'(.#/*'$%
-2/%-H$(%R#,"%,"*%4*,*'#23%$Y$,*4F%

5H*+,'#+%.*"#+H*%
N5LS%

?%.*"#+H*%R#,"%-2%*H*+,'#+%/'#.*%N-$%(2HY%/'#.*%('%#2%+(4I#2-,#(2%R#,"%-%01*H%
*23#2*S%-2/%-%I-,,*'Y%R"#+"%+-2%I*%+"-'3*/%-,%-%+"-'3#23%$,-,#(2F%

^'(2,%52/%
P'(+*$$(' %N^5PS%

MY$,*4%+(4&(2*2,%#2%+"-'3*%(0%#2,*'0-+#23%R#/*HY%$&'*-/%'*4(,*%
$1IX$Y$,*4$%('%+(4&(2*2,%1$1-HHY%+(4412#+-,#23%(.*'%g?@O%,(%-%+*2,'-H%
/-,-I-$* F%

_ *,*' %'*-/*'%
N_<S%

G*.#+*%R"#+"%4*-$1'*$%,"*%*2*'3Y%+(2$14&,#(2%R#,"#2%&'*/*0#2*/%+Y+H*$%
0'(4%,"*%$4-',%4*,*' F%!"*%4*,*'*/%*2*'3Y%+(2$14&,#(2%#$%1$*/%,(%
/*,*'4#2*%,"*%*2*'3Y%I#HHF%=,%#$%2(,%1$*/%IY%,"*%GMUF%

U&*'-,#(2%
012+,#(2%(0%,"*%

=,%#$%#2%+"-'3*%(0%4-2-3#23%,"*%('/*'$%-2/%$+"*/1H*$%,"-,%,"*%0H*\#I#H#,Y%&H-2%
/*0#2*$F%=,%'*+*#.* $%'*i1*$,$%0'(4%,"*%-33'*3-,('%-2/%-HH(+-,*$%0H*\#I#H#,Y%-,%
/*.#+*%H*.*HF%



!"#$%& ' ()*)*'+,-./01' 2'3,451'46,//7/51'58'9:;;<= '

%/DFJ/,4CD/'%<K)'2'!"#$%&'4,0IF1/01H,/'-A'+FD-1?' L46/' <M'-A'<M'

0H*\#I#H#,Y%
(&*'-,(' %

U&*'-,#(2%4 *,*' %
NU_S%

G*.#+*%R"#+"%4(2#,('$%,"*%*2*'3Y%+(2$14&,#(2%(0%-%$&*+#0#+%/*.#+*%0('%
(&*'-,#(2-H%-2/%+(2,'(H%'*-$(2$F%=,%#$%&H-+*/%I*Y(2/%,"*%4-#2%4*,*'O%!"*%
4*,*'%.-H1*$%-'*%2(,%1$*/%0('%+(44*'+#-H%&1'&($*$F%

M4-',%/*.#+* %
=,%#2+H1/*$%H(-/$%-2/%+1$,(4*'%-&&H#-2+*$%,"-,%&'(.#/*%-2%#2,*'0-+*%,(%
#20H1*2+*%,"*#'%+(2$14&,#(2%I*"-.#(1'F%=,%+-2%-H$(%#2+H1/*%3*2*'-,#(2O%
$,('-3*%-2/%*H*+,'#+%.*"#+H*$%&H-+*/%-,%+1$,(4*'%&'*4#$*$F%

M4-',%/*.#+*%
+(2,'(HH*'%NMGWS%

W(2,'(H%,"*%*2*'3Y%+(2$14&,#(2%(0%-%$4-',%/*.#+*%-++('/#23%,(%'*+*#.*/%
$*,%&(#2,%R#,"(1,%)*(&-'/#9#23%,"*%/*$#'*/%&'(+*$$%(0%,"*%/*.#+*F%

M4-',%4*,*'%
NM_S%

5H*+,'(2#+%/*.#+*%,"-,%4*-$1'*$%-2/%'*+('/$%+(2$14&,#(2%(0%*H*+,'#+%
*2*'3Y%#2%#2,*'.-H$%(0%-2%"(1'%('%H*$$%-2/%+(4412#+-,*$%,"-,%#20('4-,#(2%-,%
H*-$,%/-#HY%I-+c%,(%,"*%1,#H#,Y%0('%4(2#,('#23%-2/%I#HH#23F%=,%4*-$1'*$%
-33'*3-,*/%+(2$14&,#(2$%(0%+1$,(4*'$F%

%

P4CD/':* Q'%/?0,F+1F-5'-A'0-7+-5/51?'5-1'+,/?/51'F5'1I/'!"#$%&' 6/5/,F0' 0-7+-5/51'D4@/,K'

'+C1 % !17-,/50/3D %

?_=%8*-/%52/%
$Y$,*4%N?85MS%

?%$Y$,*4%R"#+"%-+,$%-$%I-+cQ*2/%0('%,"*%4*,*'#23%+(4412#+-,#(2%-2/%
+(2,'(H$%-2/%4(2#,('$%,"*%+(4412#+-,#(2%,(%,"*%4*,*'%/*.#+*$F%!"*%
+(HH*+,*/%4*,*'%#20('4-,#(2%#$%&'(.#/*/%0('%(,"*'%$Y$,*4%H#c*%4*,*'%/-,-%
4-2-3*4*2, F%

b-,,*'Y%
_ -2-3*4*2,%
$Y$,*4%Nb_MS%

?2Y%*H*+,'(2#+%$Y$,*4%,"-,%4-2-3*$%-%'*+"-'3*-IH*%I-,,*'YO%$1+"%-$%IY%
&'(,*+,#23%,"*%I-,,*'YO%4(2#,('#23%#,$%$,-,*O%+-H+1H-,#23%$*+(2/-'Y%/-,-O%
'*&(',#23%,"-,%/-,- %-2/%X%('%I-H-2+#23%#,F%

W*2,'-H#9*/%
$,('-3*%N-%,Y&*%

(0%G5<S%

?%,Y&*%(0%G5<%,"-,%+(2$#$,%(0%-2%*H*+,'#+-H%*2*'3Y%$,('-3*%R"#+"%#$%#2$,-HH*/%
I*"#2/%,"*%4*,*'%&(#2,F%

G#$,'#I1,*/%
$,('-3*%N-%,Y&*%

(0%G5<S%

?%,Y&*%(0%G5<%,"-,%+(2$#$,%(0%-2%*H*+,'#+-H%*2*'3Y%$,('-3*%R"#+"%#$%#2$,-HH*/%
I*"#2/%,"*%4*,*'%&(#2,F%

=2,*HH#3*2,%
5H*+,'(2#+%

G*.#+*%N=5GS%

=,%#2+H1/*$%*i1#&4*2,%,(%&'(,*+,O%+(2,'(H%-2/%4(2#,('%,"*%&'(+*$$%(0%,"*%
*H*+,'#+-H%2*,R('cF%

_*,*'%G-,-%
W(2+*2,'-,('%

N_GWS%

G*.#+*%('%-&&H#+-,#(2%,Y&#+-HHY%#2%-%$1I$,-,#(2%R"#+"%*$,-IH#$"*$%,"*%
+(4412#+-,#(2%,(%$4-',%4*,*'$%,(%+(HH*+,%,"*%4*,*'*/%#20('4-,#(2%-2/%
$*2/%#,%#2%+(2+*2,'-,*/%0('4%,(%-2%?_=%"*-/%*2/F%

_*,*'%/-,-%
4-2-3*4*2,%

N_G_S%

_*,*'%G-,-%_-2-3*4*2,% $Y$,*4%#$%-%$Y$,*4%('%-2%-&&H#+-,#(2%R"#+"%
4-#2,-#2$%-HH%#20('4-,#(2%,(%I*%-IH*%,(%+-H+1H-,*%,"*%*2*'3Y%I#HH%0('%-%
+1$,(4*'%I-$*/%(2%,"*%4*,*'%/-,-%'*,'#*.*/%0'(4%?_=%"*-/%*2/N$SF%

<*4(,*%
!*'4#2-H%62#,%

N<!6S%

?%4#+'(&'(+*$$(' Q+(2,'(HH*/%*H*+,'(2#+%/*.#+*%,"-,%#2,*'0-+*$%(I)*+,$%#2%,"*%
&"Y$#+-H%R('H/%,(%-%/#$,'#I1,*/%+(2,'(H%$Y$,*4%('%MW?G?%IY%,'-2$4#,,#23%
,*H*4*,'Y%/-,-%,(%,"*%$Y$,*4F%

%


