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N-P(11!RQ>W>;!N6)'05!1(55-0K(*-$(!7+*!P*-22-2-160(!+,!e4T!i>>j!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!>a!
N-P(11!RQ<W>;!^.01%$2'2,00-220621',8($!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!<b!
N-P(11!RQ<W<;!T2$(22(10(00-220621',8($;!%.'&&(1P-*!-2$(22(10(!i>bj!i>`j!QQQQQQQQQQ!<`!
N-P(11!RQRW>;!#-..(21',2'2,!-C!.($+&(!>!+,!.($+&(!<!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!RR!
N-P(11!RQRW<;!#-..(21',2'2,!-C!.($+&(!>!+,!.($+&(!<;!P*-22-2-160(!QQQQQQQQQQQQQQQQQQQ!Rb!
N-P(11!bQ<W>;!](55-0K(51-00(;!L-0(0$%&'(!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!Ra!
N-P(11!bQ<W<;!](55-0K(7*(5C(20;!L-0(0$%&'(!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!b=!
N-P(11!bQ<WR;!@+*0'25($!-2$(22(10(00-220621',8($;!L-0(!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!b>!
N-P(11!bQ<Wb;!g-00&($(50K+200-220621',8($(*;!L-0(!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!b>!
N-P(11!bQRW>;!4'0'5+*-2,(*'2,;!L-0(!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!bb!
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!
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g*-7!RQ>W>;!9-*.(&+0(/!P*-227*(5C(20)1+$$;!(50(.)(1!i>Rj!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!<<!
g*-7!bQ<W>!W!N+$-1!P*-227*(5C(20!.+$!C-*',8($!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!b<!
g*-7!bQRW>!W!9-*.(&+0(!/!P*-227*(5C(20;!L-0(!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!̀ =!
g*-7!bQRW<!W!H*-220L(2-*'+/!:*1',!P*-227*(5C(20;!L-0(!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!̀ =!
g*-7!`QRW>;!](55-0K(0L(2-*'+!.+$!5%.%1-$'C!7*(5C(20;!&'05%0K+2!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!\>!
g*-7!`QRW<;!](55-0K(0L(2-*'+!.+$!5%.%1-$'C!7*(5C(20;!&'05%0K+2W<!QQQQQQQQQQQQQQQQQQQQQQQQQQ!\>!
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@',%*!<Q>W>;!B+C(&0$(,!'!(2!*'0'5+-2-160(!i<j!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!R!
@',%*!<Q<W>;!H*-22$*(5-2$!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!̀ !
@',%*!<Q<WR;!@1-..($(.)(*-$%*!'!(2!K($71-..(!ifj!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!>>!
@',%*!<QRW>;!"11%0$*-0K+2!C'0(*!8C+*&-2!$(.)(*-$%*(2!(*!7+*&(1$!$'1!(2!,'$$!$'&!'!($!
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@',%*!bQRWR;!#L(2-*'++C(*0'5$;!L-0(!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!bh!
@',%*!bQRWb;!H*-220L(2-*'+!=\;!4()*(0(2$(*(*!&'.(20K+2(*(2&(!P*-221-0$!QQQQQQQQQ!̀ >!
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7 '&&/#"&'&0!!
V(22(! *-))+*$(2! (*! ($! *(0%1$-$! -C! (2! -C01%$$(2&(! +)),-C(! %$7O*$! 7+*!
.-0$(*0$%&'(!'!*'0'5+0$6*'2,!C(&!I2'C(*0'$($($!'!#$-C-2,(*Q!^)),-C(2!+.8-2&1(*!
($! 0$%&'(! -C! .($+&(! 7+*! )*+P-P'1'0$'05! P*-22-2-160(! +,! C'1! '! 8+C(&0-5!
0-..(21',2(!$+!.($+&(*!.(&!7+*05K(11',!&($-1K,*-&!0-.$!&'05%$(*(!&($-1KP(8+C($!
'!(2!)*+P-P'1'0$'05!P*-22-2-160(!.+$!5+0$!+,!26$$(Q!!
!

6><HCG??!

S(*! &-,0! &-$+! 7'22(0! &($! '2,(2! +77'0'(1$! )%P1'0(*$(! .($+&(*! 0+.! P(05*'C(*!
%$7O*0(1(2! -C! (2! )*+P-P'1'0$'05! P*-22-2-160(Q! "! ):C(2$(! -C! -$! (2! .($+&(! 7+*!
)*+P-P'1'0$'05!P*-22-2-160(!0+.!05-1!)%P1'0(*(0! '!M^4#^X!_W=>R;! 7'22(0!&($!(2!
.(2,&(! %+77'0'(11(! .($+&(*! 0+.! %$C'51(0! +,! )*-5$'0(*(0! -C! %1'5(! -5$O*(*! '!
P*-20K(2Q! V($-1K,*-&(2! $'1! &'00(! .($+&(2(! C-*'(*(*Q! V($-1K(*$(! -2-160(*! 0+.!
P-0(*(0! ):! 2%.(*'05! 0$*O.2'2,0&62-.'55! C'1! 5%22(! ,'! 0$+*! 5%2205-)! +.!
P*-22(20! 5+20(5C(20(*! 7+*! :! 7'22(! &'.(20K+2(*(2&(! %1655(01-0$Q! J'2&*(!
&($-1K(*$(! -2-160(*! C'1! +,0:! 5+251%&(*(! .(&! (2! &'.(20K+2(*(2&(! %1655(01-0$;!
.(2! P-0(*(0! ):! .(*! ,(2(*'05(! .+&(11(*! +,! ,'*! '55(! 0-..(! ,*-&! -C! &($-1K(*$!
'27+*.-0K+2!+.!P*-221-0$(2(Q!!
!

.C=N@BF;D:@@:?H!

9-*'(*(2&(! &($-1K,*-&! '! .($+&(*! 7+*! )*+P-P'1'0$'05! P*-22-2-160(! C'1! ):C'*5(!
&($-1K,*-&(2!-C!*(0%1$-$(*!+,!*(00%*0P*%5Q!#$+*! 7+*05K(11! '! *(00%*0P(8+C!.(11+.!
.($+&(2(;!.(&7O*(*!-$!C-1,!-C!.($+&(!C'1!,'!7+*05K(11',(!-2-160(5+0$2-&(*Q!V($!(*!
&(*7+*! 8(20'5$0.(00',! :! C%*&(*(! +.! &($! (*! P(8+C! 7+*! ($! 8O6$! &($-1K2'C:! '!
.($+&(2;!(11(*!+.!,(2(*'05(!.+&(11(*!,'*!$'10$*(55(1',!'27+*.-0K+2Q!
"! &(22(! *-))+*$(2! (*! $+! .($+&(*! .(&! 7+*05K(11',! &($-1K2'C:! 0$%&(*$;! 8C+*! &(2!
.(0$! &($-1K(*$(! 7-0$0($$(*! &'.(20K+2(*(2&(! P*-22P(1-0$2'2,;! 7-0$0($$(*! &(2!
.'2&*(! &($-1K(*$(! .($+&(2! (2! &'.(20K+2(*(2&(! P*-22C-*',8($;! .(&! (2!
)*+P-P'1'0$'05! 7*-.,-2,0.:$(Q! @+*! :! 7:! (2! &6)(*(! '220'5$! '! .($+&(2(0!
5-*-5$(*'0$'55(*;! (*! &($! %$7O*$! ($! L-0(0$%&'(! 0+.! 7-0$0($$(*! &'.(20K+2(*(2&(!
%1655(01-0$! EVI]F! '!8(28+1&! $'1!P(,,(!.($+&(2(Q!@+*&(1(*!+,!%1(.)(*!C(&!P*%5!
-C! &(! 7+*05K(11',(! &($-1K,*-&(2(! (*! &'05%$(*$! 7+*! :! P'&*-! .(&! 7+*01-,! $'1!
C'&(*(%$C'51'2,!-C!.($+&(!7+*!)*+P-P'1'0$'05!P*-22-2-160(Q!
!
*IHCB?;:?HBC!

#'.%1(*'2,0C(*5$O6! (*! (2! 2O&C(2&',8($! 7+*! :! ,K(22+.7O*(! (2! &($-1K(*$!
P*-22-2-160(Q! S+$(20'(11(! P*-220L(2-*'+! (*! &(*7+*! 0'.%1(*$! '! U@V! )*+,*-..($!
X-.(1+2! @'*(AY! X@Z[Q! V($! (*! (2! 0Cd*$! +.7-$$(2&(! )*+0(00! :! ,K(22+.7O*(! (2!
P*-22-2-160(!'!8(28+1&!$'1!P(,,(!-2-160(.($+&(2(Q!"228(2$(&(!,(+.($*'05(!&-$-!
+,! P*-220$-$'0$'55! 7*-! $'&1',(*(! -2-160(*! (*! &(*7+*! P(26$$($! 7+*! :! *(&%0(*(!
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-*P('&0.(2,&(2!$'1!($!*(-1'0$'05!2'C:!7+*!(2!+)),-C(!-C!&(22(!$6)(2Q!TC!0-..(!
,*%22!(*!-2$-11($!0'.%1(*$(!P*-220L(2-*'+!*(&%0(*$!$'1!($!.'2'.%.Q!
!
":;[=;:;Z=?!

V(1!>!P(0$:*!-C!5-)'$$(1!>;!<!+,!RQ!X-)'$$(1!>!P(05*'C(*!(2!,(2(*(11!'2$*+&%50K+2!$'1!
+)),-C(2Q! X-)'$$(1! <! $-*! 7+*! 0(,! $(+*'! +,! 7+*51-*'2,(*! -C! P(,*()(*! *%2&$!
*'0'5+-2-160(;!P*-22$(+*'!+,!P*%50+.*:&(*! 7+*!($!%$C-1,!-C!0'.%1(*'2,0C(*5$O6Q!
X-)'$$(1! R! P(05*'C(*! $+! .($+&(*! 7+*! ,K(22+.7O*'2,! -C! )*+P-P'1'0$'05!
P*-22-2-160(!+,!%2&(*1',,(2&(!.($+&(*!7+*!&-$-'220-.1'2,Q!!
!
V(1!<!P(0$:*!-C!5-)'$$(1!b!+,!C(&1(,,!TQ! "!5-)'$$(1!b!,K(22+.7O*(0!($!L-0(0$%&'(!
8C+*! &'.(20K+2(*(2&(! P*-221-0$! 7-0$0($$(0! '! 8(28+1&! $'1! .($+&(2(! 7+*!
)*+P-P'1'0$'05!P*-22-2-160(!0+.!P(05*'C(0! '!5-)'$$(1!RQ! "!C(&1(,,!T!)*(0(2$(*(0!
&-$-!+,!*(0%1$-$(*!7*-!L-0(0$%&'($!0+.!(*!P(05*(C($!'!5-)'$$(1!bQ!
!
V(1! R! P(0$:*! -C! 5-)'$$(1! `! +,! \Q! "! 5-)'$$(1! `! &'05%$(*(0! P(8+C! 7+*! &($-1K,*-&! '!
.($+&(! 7+*! )*+P-P'1'0$'05! P*-22-2-160(Q! "! $'11(,,! &'05%$(*(0! ! 5-*-5$(*'0$'05(!
7-5$+*(*! '!-2-160(2(!0+.!P(05*'C(0! '!5-)'$$(1!R!0-.$!*(0%1$-$(*! 7*-!L-0(0$%&'($! '!
5-)'$$(1!bQ!
!
V(1!b!P(0$:*!-C!C(&1(,,!H!+,!(*!(2!P(05*'C(10(!-C!($!$'11(,,!0$%&'(!0+.!(*!%$7O*$!'!
0-.-*P('&! .(&! U+.)%$"N! 8C+*! .:1($! 8-*! Cd*$! :! )*OC(! (2! 26! .($+&(! 7+*! :!
)*(0(2$(*(!C-*.(1-0$(*!5+.P'2(*$!.(&!)*+P-P'1'0$'05!&-$-Q!
!
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X-)'$$(1($! C'1! $-! 7+*! 0(,! $(+*'! +,! 7+*51-*'2,(*! -C! P(,*()(*! *%2&$! *'0'5+-2-160(;!
P*-22$(+*'!+,!P*%50+.*:&(*!7+*!($!%$C-1,!-C!0'.%1(*'2,0C(*5$O6Q!

857 ,:;:<=>?>@A;B!
"!M^4#^X!_W=>R!P1'*!*'0'5+-2-160(!&(7'2(*$!):!7O1,(2&(!.:$(3!
!
k#$*%5$%*(*$! P*%5! -C! $'1,K(2,(1',! '27+*.-0K+2! 7+*! :! '&(2$'7'0(*(! )+$(20'(11(!
8(2&(10(*!+,!7+*!:!P(05*'C(!*'0'5+Qk!i>j!
!
J:1($!.(&!(2!*'0'5+-2-160(!(*!-$!.-2!7O*0$!05-1!5-*$1(,,(!.%1',(!8(2&(10(*!0+.!
)+$(20'(1$! 5-2! +))0$:! 526$$($! $'1! ($! $'1$-5;! (2! -5$'C'$($! (11(*! ($! 060$(.Q!V(*($$(*!
C%*&(*(!:*0-5(*!+,!0-220621',8($(*!7+*!-$!&(!7+*05K(11',(!8(2&(10(2(!C'1!'22$*(77(!
0-.$!5+20(5C(20(*!C(&!-$!8(2&(10(2!'22$*(77(*Q!N'1!01%$$!C'1!(2!(2&(!+))!.(&!(2!
+C(*0'5$!+C(*!*'0'5+0'$%-0K+2(2!+,!($!,*%221-,! $'1!:! 7+*($-!(2!*'0'5+(C-1%(*'2,Q! "!
&(22(! &(1(2! -C! -2-160(2! C%*&(*(0! &($! +.! &($! .:! '.)1(.(2$(*(0! 6$$(*1',(*(!
P-**'(*(*!'!060$(.($Q!A2!P-**'(*(!8-*!0+.!7%250K+2!:!.+$C'*5(!(11(*!P(,*(20(!(2!
%O205($! 8(2&(10(Q! BC'15(! P-**'(*(*! +,! &'.(20K+2(*'2,! -C! &'00(! -C,KO*(0! +7$(!
P-0(*$!):!-50()$5*'$(*'%.Q!A$!(50(.)(1!):!($!-50()$5*'$(*'%.!0+.!+7$(!P(26$$(0!
(*! -$! (2! '55(! -50()$(*(*! -$! 8(2&(10(2! 05-1! '22$*(77(!.(*! (22! 8C(*$! >=! ===! :*;!
(11(*!! ! !"!!!8(2&(10(!)(*!:*Q!B(2&(10(07*(5C(20(*!.+$!5+20(5C(20C%*&(*'2,(*!
P(26$$(0! &-! 7+*! :! &'.(20K+2(*(! P-**'(*(2(;! (C(2$%(1$! P(*(,2(! +.!
8(2&(10(07*(5C(20(2!*(&%0(*(0!2:*!&(!26(!P-**'(*(2(!(*!'.)1(.(2$(*$Q! !S:!&(2!
.:$(2!C'1!0-220621',8($(2!7+*!-$!8(2&(10(2!'22$*(77(*!+,/(11(*!5+20(5C(20(2!C(&!
-$!(2!8(2&(10(! '22$*(77(*;! *(&%0(*(0Q!AC(2$%(1$!5-2!&($!8(2&(!-$! *'0'5+-2-160(2!
-C&(55(*!(2!0:!0$+*!*'0'5+!-$!&($!'55(!C'1!Cd*(!7+*0C-*1',!:!7+*$0($$(Q!!
!
A2!*'0'5+-2-160(!8-*!C-21',C'0!7O1,(2&(!0$*%5$%*3!

!
1:HGC!857)7O!3=IBQ;DBH!:!B?!C:;:<=>?>@A;B!`8a!
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#+.! (2! &(1! -C! (2! *'0'5+-2-160(;! 0)'11(*! 5+20(5C(20-2-160(2! (2! C'5$',! *+11(! 2:*!
*'0'5+P(8-2&1'2,! C%*&(*(0Q! X+20(5C(20-2-160(2! ,'*! (2! +C(*0'5$! +C(*! 8C'15(!
1-0$(*!(2!(C(2$%(11!8(2&(10(!5-2!P(1-0$(!060$(.($!.(&Q!A2!.:1*($$($!)*+0(00!.(&!
C%*&(*'2,!-C!8(2&(10(07*(5C(20(*;!5+20(5C(20(*!.+$!-50()$5*'$(*'%.!*(0%1$(*(*!
+7$(!.(&! (2! &'.(20K+2(*(2&(! 1-0$! 0+.! ,'*! ,*%221-,! 7+*! C'&(*(! C%*&(*'2,(*! -C!
8C+*!&($!(*!0$O*0$!P(8+C! 7+*!P-**'(*(*Q!A2!&($-1K(*$!5+20(5C(20-2-160(!C'1!,'!(2!
C%*&(*'2,! -C!&(2!,'$$(! 0'$%-0K+2(2Q!4'0'5+(2!5-2!):!&(22(!.:$(2! 0$6*(0! C(1&',!
(77(5$'C$Q!!
!
+;:<<BCbBD!

A2!*'0'5+-2-160(!%$$*655(*!*'0'5+!0+.!,'*!($!P(01%$2'2,0,*%221-,!7+*!C-1,!.(11+.!
%1'5(! 1O02'2,(*Q! V($$(! 5-2! Cd*(! '! 7+*.! -C! (2! 0-220621',8($! 7+*! -$! (2! 8(2&(10(!
'22$*(77(*Q! BC-! (*! %0'55(*8($(2! '! &(22(! 0-220621',8($(2Q! "! 8(28+1&! $'1! 51-00'05!
0-220621',8($0)(*0)(5$'C! (*! C'1! &(2! 0-22(! 0-220621',8($(2! *()*(0(2$(*(! -2$-11!
,-2,(*!8(2&(10(2!C'1!'22$*(77(!&(*0+.!(2!,K(2$-*!7+*0O5($!($!0$+*$!-2$-11!,-2,(*Q!
V(22(!0-220621',8($(2!(*!'55(!5K(2$!+,!.:!&(*7+*!(0$'.(*(0Q!V($$(!5-2!(2!,KO*(!
C(&! :! P(26$$(! .($+&(*! 0+.! 7('1$*(W! +,! 8(2&(10(0$*(-2-160(*Q! 9(&! :! C%*&(*(!
)-*-.($(*(!):!($! 1-C(*(!2'C:;! 0+.!C(&! 0'55(*8($0060$(.(*;! C'1! (2! $'1! 01%$$! (2&(!
+))!.(&!(2!(0$'.(*$!0-220621',8($! 7+*!-$!8(2&(10(2! '22$*(77(*Q!J:1($!(*!-$!&(2!
(0$'.(*$(!0-220621',8($(2!05-1!Cd*(!0:!2d*$!&(2! 7-5$'05(!0-220621',8($(2!0+.!
.%1',Q! I0'55(*8($(2! $'1! &(2! (0$'.(*$(! 0-220621',8($(2! 5-2! Cd*(! $'1526$$($!
.($+&(2!(2!P*%5(*!7+*!:!(0$'.(*(Q!T2-160(.($+&(2!%221-$(*!C'5$',!'27+*.-0K+2Q!
A11(*!-$!P-**'(*(060$(.($!(*!7('1&(7'2(*$;!0+.!1(&(*!$'1!P('1!P(*(,2'2,(*Q!
A2! -22(2! C'5$',! 7-5$+*! 7+*! %0'55(*8($! (*! 526$$($! $'1! (0$'.(*'2,(2! -C!
0-220621',8($(2(! 0+.! *()*(0(2$(*(*! ):1'$(1',8($(2! $'1! 0'55(*8($0060$(.(2(!
*%2&$!&(2!8(2&(10(2!(2!0$%&(*(*Q!V($$(!5-2!0561&(0!-$3!

• V($!P(26$$(0!&-$-!0+.!'55(!(*!*()*(0(2$-$'C(!
• V-$--2-160(.($+&(2(!(*!7('1-5$',(!
• @('1!P(05*'C(10(!-C!%$0$6*!0+.!C'1!P1'!P*%5$!
• ]'$(!&-$-,*%221-,!

!
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858 6C>??DB=C:!
A2!P*-22!(*!(2!5K(.'05!*(-50K+2!0+.!(*!-C8(2,',!-C!-$!&($!(*!$'1,-2,!):!+506,(2;!
P*(220$+77!+,!(2!C-*.(5'1&(Q!V($$(!'11%0$*(*(0!+7$(!C(&!8K(1)!-C!(2!P*-22$*(5-2$3!!

!
1:HGC!858)7O!6C>??DCB<>?D!

N'1,-2,(2!):!+506,(2;!P*(220$+77!+,!C-*.(!(*!-C8(2,',!-C!8C(*-2&*(! 7+*!-$!(2!
P*-22! 05-1! +))0$:! +,! C(&C-*(Q! BC'0! $'1,-2,(2! ):! (2! -C! &(.! *(&%0(*(0;! C'1!
P*-22(2!01%55(Q!AC(2$%(1$!8C'0!(2!8'2&*(*!7-5$+*(2(!'!:!Cd*(!$'1!0$(&(!0-.$'&',;!
C'1! &($! '55(! 5%22(! +))0$:! (2! P*-22! '! %$,-2,0)%25$($Q! V(00C(**(! (*! '55(! &($$(!
)*-5$'05!,K(22+.7O*P-*$!'!(25(1$(!P*-20K(*!+,!0'$%-0K+2(*Q!V($!(*!&(*7+*!O205(1',!
:! 7'22(! P(0$! .%1',! 1O02'2,(*! 7+*! :! *(&%0(*(! 0-220621',8($(2! 7+*! -$! (2! P*-22!
+))0$:*! 0-.$! *(&%0(*(! 5+20(5C(20(2(! 8C'0! (2! P*-22! +))0$:*;! .(2! -11'5(C(1!
P(8+1&(!.%1',8($(2(!(2!7:*!C(&!:!K+PP(!.(&!P*(22P-*$!.-$(*'-1(Q!
V($! 05'11(0! +7$(! .(11+.! ,-00W! +,! 716$(2&(! %$01'))! -C! P*(22P-*$! .-$(*'-1(Q!
g-00%$01'))! 5-2! P1-2$! -22($! *(0%1$(*(! '! -$! &($! &-22(0! (2! K($71-..(;!
&'77%0K+2071-..(;! 71-08W! (11(*! ,-0056P*-22Q! BC'15(2! ,-00P*-22! 0+.! +))0$:*! (*!
0)(0'(1$! -C8(2,',! -C! 8C+*! *-05$! ,-00(2! -2$(22(0Q! ](55-0K(! -C! 716$(2&(!
P*-225'1&(*!5-2!*(0%1$(*(!'!)O1P*-22(*!'!:)2(!7+*8+1&!.(&!7*'!$'1,-2,!):!1%7$;!+,!'!
1%55(&(! *+.! %$(2! 7*'! $'1,-2,! ):! 1%7$Q! V($! 5-2! +,0:! +))0$:! 0)*-6P*-22(*! 8C+*!
%$01'))($!05K(*!%2&(*!8O6$!$*655!+,!Cd05(2!P1'*!0)*(&&!'!&*:)(7+*.Q!V($!5-2!+,0:!
7+*(5+..(!P*-22!'!*(22(2&(!Cd05(*Q!!
!
"! ($$(*7O1,(2&(! &(15-)'$1(*! C'1! 5-*-5$(*'0$'5-! $'1! &(! C-21',0$(! P*-227+*.(*! 0-.$!
7+*.(*!7+*!C-*.(+C(*7O*'2,!7+*51-*(0!2d*.(*(Q!!

"#"#$ %&'(()'*+,&!
V($! (*! $*(! 8+C(&7+*.(*! 7+*! C-*.(+C(*7O*'2,l! C-*.(1(&2'2,;! 5+2C(50K+2! +,!
0$*:1'2,Q! N'1! (2! C'00! ,*-&! C'1! -11(! $*(! P'&*-! .(&! C-*.(+C(*7O*'2,! '! ($! 8C(*$!
P*-220L(2-*'+Q!!

!"!"#"# $%&'()(*+,+-.
9-*.(1(&2'2,! (*! &(2! .(5-2'0.(2! 0+.! 7O*(*! $'1! -$! C-*.(2! 7+*716$$(*! 0(,!
',K(22+.! .-$(*'-1(*Q! X%2205-)! +.! 8C+*&-2! .-$(*'-1(2(! 0+.! '2C+1C(*(0! '! ($!
P*-220L(2-*'+!$-*!+))!+,!1(&(*!C-*.(!(*!0Cd*$!C'5$',!7+*!:!'&(2$'7'0(*(!7-*(2!7+*!
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!
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-2$(22(10(! +,! 0)*(&2'2,! -C! 71-..(*! '! P*(22P-*(! .-$(*'-1(*Q! H(*(,2'2,! -C!
C-*.(1(&2'2,!C'1!P'&*-!$'1!:!&'.(20K+2(*(!P*-22.+$0$-2&!0+.!8'2&*(*!0)*(&2'2,!
+,! 0C(55(10(! -C! 0$*%5$%*(*! .(&! Pd*(2&(! 7%250K+2(*! 0-.$! 5-*$1(,,'2,! -C!
)+$(20'(11(!-2$(22(10(05'1&(*Q!V($!(*!8O6$!O205(1',!-$!*O*!+,!1-,*'2,0$-25(*!0+.!
'22(8+1&(*! P*(22P-*$! .-$(*'-1(! 8+1&(*! 0'2! '2$(,*'$($! ,K(22+.! ($! P*-227+*1O)Q!
H(*(,2'2,! -C! C-*.(1(&2'2,! '! 0$*%5$%*(2! C'1! &-! Cd*(! 2O&C(2&',! 7+*! :! 7-0$0($$(!
P(8+C!7+*!C-*.(P(056$$(10(Q!
!
9-*.(71%50!7*-!(2!C-*.!$'1!(2!5-1&!0'&(!'!($!.-$(*'-1(!5-2!P(*(,2(0!.(&!7O1,(2&(!
7+*.(13!

!!! ! !! !"
!"!iRj!

8C+*!8D!(*!$(.)(*-$%*&'77(*-20(2!.(11+.!8C(*!-C!0'&(2(;!8@!(*!1(2,&(2!C-*.(2!
P(C(,(*!0(,;!H!(*!C-*.(1(&2'2,0(C2(2!$'1!.-$(*'-1($!

!"!"#"! /0+1(2340+.
X+2C(50K+2!(*!C-*.(!0+.!P1'*!+C(*7O*$!7*-!71%'&(*!$'1!5+20$*%50K+2(*;!C(&!8K(1)!-C!
0$*O.2'2,Q! M:*! (2! 71%'&! 0$*O..(*! +C(*! (2! 5-1&(*(! +C(*71-$(! C'1! &($! +C(*7O*(0!
C-*.(!$'1!&(2!5-1&(*(!+C(*71-$(2Q!V($!05'11(0!.(11+.!$C%2,(2!+,!7*'!5+2C(50K+2Q!!
!
@*'! 5+2C(50K+2! (*! 2:*! (2! 71%'&! P(C(,(*! 0(,! ):! ,*%22! -C! $($$8($07+*05K(11(*Q! A2!
C-*.! 71%'&!C'1!8-!(2! 0$O**(!,K(22+.02'$$1',!-C0$-2&!.(11+.!.+1(561(2(!(22!(2!
5-1&!71%'&Q!TC!&(2!,*%22!C'1!(2!C-*.!71%'&!Cd*(!1($$(*(!(22!(2!5-1&!+,!C'1!&(*7+*!
0$',(! 0-.$'&',! 0+.!&(2! 5-1&(! P1'*! )*(00($! 2(&Q! A50(.)(1C'0! C'1! (2! C-*.(5'1&(0!
+.1',,(2&(! 1%7$! 0$',(! +))! '! ($! 1%55($! *+.Q!V($$(! ,'*!.'2&*(! )1-00! $'1! &(2! 5-1&(!
1%7$(2!0+.!C'1!P1'!)*(00($!2(&! 7+*! 0:!:!P1'!C-*.($!+))!+,!0$',(!+))! $'1! $-58O6&(!
',K(2Q! A$$(*! 8C(*$! 0+.! *+..($! 7611(0! .(&! C-*.! 1%7$! C'1! 5+2C(50K+2! P'&*-! $'1!
+))C-*.'2,!-C!C(,,(*;!$-5!+,!-22($!.-$(*'-1(!0+.!P(7'22(*!0(,!'!*+..($Q!V(22(!
7+*.!7+*!5+2C(50K+2!7+*(,:*!0)(0'(1$!C(&!)O1P*-22(*!+,!,-00W&'77%0K+20P*-22(*Q!
!
NC%2,(2!5+2C(50K+2!(*!2:*!(2!71%'&!P(C(,(10(!05K(*!):!,*%22!-C!(2!(50$(*2!5*-7$Q!
V($$(!5-2!7+*!(50(.)(1!Cd*(!C(&!($!*O*P*%&&!7*-!(2!*O*060$(.!.(&!8O6$!$*655;!
8C+*! ($! ,-00%$01'))! -2$(22(0! +,! (2! K($71-..(! &-22(0Q! X+2C(50K+2(2! 7*-!
K($71-..(2!-20(0!0+.!$C%2,(2!5+2C(50K+2Q!
!
@+*.(1(2!7+*!5+2C(50K+2!0+.!0$*O..(*!+C(*!(2!71-$(!(*!%$$*65$!0+.3!

!! ! !
!!

!! ! !! ;!iRj!
8C+*! H! (*! C-*.(1(&2'2,0(C2(2! $'1! 71%'&(2;!!! !(*! $655(10(2! $'1! &($! $(*.'05(!
,*(20(1-,($;! +,!!!!+,!!!!(*! $(.)(*-$%*(2! $'1! 8(28+1&0C'0! &(2! C-*.(! 71%'&(2! +,!
$(.)(*-$%*(2!$'1!+C(*71-$(2!0+.!P(*O*(0Q!!
!
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!"!"#"5 6(&',32.37&8),+-.
N(*.'05!0$*:1'2,!(*!(2!7+*.!7+*!C-*.(+C(*7O*'2,!0+.!'55(!(*!-C8(2,',!-C!2+(2!
7+*.! 7+*!.(&'%.!.(11+.!C-*.(5'1&(!+,!.+$$-5(*Q!N(*.'05!0$*:1'2,!5-2!&(*7+*!
1(&(! C-*.(! ,K(22+.! C-5%.Q! 9-*.(+C(*7O*'2,(2! 05K(*! C(&! -$! (2(*,'! 7*-! 1-&&(!
-$+.(*!+,!)-*$'51(*!P1'*!+C(*7O*$!.(&!(1(5$*+.-,2($'05!0$*:1'2,Q!#$+*(!.(2,&(*!
(2(*,'! P1'*! 7*','$$! 7*-! P*-22(2Q! N(*.'05! 0$*:1'2,! P'&*-*! .6(! $'1! 7+*C-*.'2,! -C!
+.1',,(2&(! 0$*%5$%*! 0+.!5-2!P'&*-! $'1! 0C(55(10(!-C! '2$(,*'$($;! (11(*! -$!P*-22(2!
1($$(*(!0)*(0!7*-!P*-225'1&(2Q!
A2!C-*.(5'1&(0!P'&*-,!.(&!0$*:1(C-*.(!5-2!P(*(,2(0!.(&!7O1,(2&(!7+*.(13!

! ! !"!!!!iRj!
BC+*!!;! (.'00'C'$($(2;! (*! ($!.:1!):!(77(5$'C'$($(2! $'1! C-*.(5'1&(2! 0+.!0$*:1(2&(!
1(,(.(Q!!!(*!#$(7-2WH+1$m.-22!5+20$-2$!E!!!" ! !"!!!!!!!!!F!

!"!"#"9 :,'(+340+(&(+*(.;)<22(3)%37.=:>?@.
"!8(28+1&!$'1!"22*($2'2,07+*05*'7$(2!ibj!05-1!(2!&'.(20K+2(*(2&(!%1655(01-0$!.(&!
(2! :*1',! 7*(5C(20! 0$O**(! (22! (11(*! 1'5! >=Wb;! '55(! .(&7O*(! $-)! -C! (2!
8+C(&0'55(*8($07%250K+2Q! "! P(05*'C(10(2! -C! 8+C(&0'55(*8($07%250K+2(2(! 0($$(0!
5*-C! $'1! 8'2&*'2,! -C! (05-1(*'2,W;! +))*($$8+1&(10(! -C! 8+C(&Pd*((C2(W! +,!
P(056$$(10(!-C!0'5*(!+.*:&(*!0-.$!+.*:&(*!0+.!(*!-C!P($6&2'2,!7+*!P(5K(.)(10(!
-C! %1655(08(2&(10(*;! $'1! '22*($2'2,(2! (*! (C-5%(*$Q! V($! 05-1! +,0:! +))*($$8+1&(0!
.'20$! (2! (C-5%(*'2,0C('! 7*-! ($8C(*$! +.*:&(! &(*! )(*0+2(11! 5-2! +))8+1&(! 0(,!
'22$'1! (C-5%(*'2,! $'1! '22*($2'2,(20! 0'5*(! +.*:&(*! +,! *(&2'2,! -C! )(*0+2(11! (*!
,K(22+.7O*$Q! i`j!V($!C'1! 0'!-$!P*-220L(2-*'+!.:!C%*&(*(0!+,!%$0$6*;! 0$*%5$%*!+,!
*O.2'2,07%250K+2(*!.:! &'.(20K+2(*(0! 01'5! -$! &(! +))*($$8+1&(*! 0'2! %2&(*,'$$(!
$:1(,*(20(*!'!7+*8+1&!$'1!C-*.(1-0$!+,!C-*',8($Q! !X*-C(2(!'!'22*($2'2,07+*05*'7$(2!
(*!7%250K+205*-C!0+.!*(7(*(*(*!$'1!2-0K+2-1(!+,!'2$(*2-0K+2-1(!0$-2&-*&(*Q!!
!
"! 0'0$(! %$,-C(! -C! M^4#^X! #W==>! i\j! )*(0(2$(*(0! C-*.(1-0$(*! 0+.! 05-1! 8-! (2!
&'.(20K+2(*(2&(!7%250K+2;!.(&!.'2&*(!&($!P1'*!%$7O*$!0)(0'7'55(!P*-22-2-160(*!
0+.!7-0$0($$(*!C-*.(1-0$(*Q!V($!2+$(*(0!-$!0$-2&-*&1-0$(*!0+.!(*!)*(0(2$(*$!'!!
!
!
!
!
!
!
N-P(11! <Q<W>! (*! &(55(2&(! '! &(! 71(0$(! $'17(11(*;!.(2! '! ($! *((1$! P*-220L(2-*'+! 5-2!
1-0$(2(!0+.!*()*(0(2$(*(*!(2!:*1',!8(2&(10(07*(5C(20!):!>=Wb!Cd*(!P:&(!8O6(*(!
+,!1-C(*(!(22!&(2!0$-2&-*&(2!0($$(*!0+.!&'.(20K+2(*(2&(Q!!
!
!
!
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!
!
!
$>NB@@!858)7O!->CFB@>;DBC!=[[H:DD!:!&4,(4%!()]]7!

! G($$P*-22! SO1P*-22!
!
5n/.<!

@+*! 1(55-0K(*-$(*!
.o<!5,/0!
5n/.<!

@+*! 1(55-0K(*-$(*!
=;>5,/0p.p<!5,/0!
5n/.<!

]+5-1! .-50'.-1!
)%25$1-0$!

R`=! <`=! >`=!

g1+P-1!
,K(22+.02'$$1',!
C-*.(1-0$!

!
>==!

!
=!

!
>==!

!
#$-2&-*&(2!P(05*'C(*!1+5-1!.-50'.-1!)%25$1-0$!0+.l!!
kV(2! 1+5-1(! .-50'.-1(! )%25$1-0$(2! (50)+2(*(*! ($! 1'$(! E1+5-1$F! +.*:&(! -C!
)*+0(00(,.(2$($! (11(*! 0$*%5$%*(2! 7+*! &(2!.-50'.-1(! C-*.(71%50(2Q! V(2! 1+5-1(!
.-50'.-1(! )%25$1-0$(2;! .(&! 8O6(0$! C-*.(71%50;! (*! -C,KO*(2&(! 7+*!
P*%&&$(.)(*-$%*(2!$'1!7+*05K(11',!%$0$6*!+,!*O*060$(.(2(!'!)*+0(00(,.(2$($Q!V(2!
1+5-1(! .-50'.-1(! )%25$1-0$! 8-*! 1'$(2! P($6&2'2,! 7+*! $*655)*+7'1(2! 7+*!
)*+0(00(,.(2$($Q!!
!
V(2! ,1+P-1(! ,K(22+.02'$$1',(! C-*.(1-0$(2! *()*(0(2$(*(*! &(2! ,K(22+.02'$$1',(!
C-*.(1-0$(2! 0+.! (50)+2(*(*! ($! 0',2'7'5-2$! &(1! -C! )*+0(00(,.(2$($! (11(*!
0$*%5$%*(2Q! V(2! ,1+P-1(! ,K(22+.02'$$1',(! C-*.(1-0$(2! 0$:*! 7+*! 8+C(&&(1(2! -C!
C-*.($'17O*0(1(2!$'1!)*+0(00(,.(2$($!+,!C'1!&(*7+*!):C'*5(!$*655($! '!0(,.(2$($kQ!
i\j>!
!
B(*! )*(0(2$(*(0! C-*.(1-0$(*! '! 5'1+q-$$! )(*! 5C-&*-$.($(*;! 0+.! (*! 5+.P'2(*$!
$(*.'05! 0$*:1'2,;! C-*.(1(&2'2,! +,! 5+2C(50K+2;! +,0:! 5-1$! $+$-1! C-*.(71%50Q! V(2!
$+$-1(!C-*.(71%50(2!C'1!C-*'(*(!%$+C(*!P*-227+*1O)($Q!"!&(2!0-..(28(2,!5-2!&($!
Cd*(! '2$(*(00-2$! :! 0$%&(*(! +.*:&($0! .+$$-$$(! C-*.(&+0(;! .(,-K+%1(! )(*!
5C-&*-$.($(*Q! 9-*.(&+0(2! *()*(0(2$(*(*! &(2! $+$-1(! C-*.(.(2,&(2! 0+.! (*!
.+$$-$$!,K(22+.!8(1(!P*-227+*1O)($Q!A2!5-2!):!&(22(!.:$(2!7:!(2!+C(*0'5$!+C(*!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
>!The global average heat load represents the average heat load that expose a significant part of 
the process segment or structure. The global average heat load provides the major part of the heat 
input to the process segment and, hence, affects the pressure in the segment. 
The local peak heat load exposes a small (local) area of the process segment or of the structure to 
the peak heat flux. The local peak heat load, with the highest heat flux, determines the rupture 
temperature of different equipment and piping within the process segment. The local peak heat 
load has marginal influence on the pressure profile within the process segment.!
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&(2!$+$-1(!C-*.(P(1-0$2'2,(2!0+.!):C'*5(*!&($!(50)+2(*$(!+.*:&($!+,!C'1!,KO*(!
&($!1($$(*(!:!-C,KO*(!8C'15(!1-0$(*!0+.!(*!&'.(20K+2(*(2&(Q!!

"#"#" -)'*./&'((!
A2!71-08P*-22!5-2!7+*(5+..(!&(*0+.!(2!1(55-0K(!-C!P*(22P-*!,-00!(11(*!&-.)!
P1-2&(0! .(&! 1%7$! +,! %$0($$(0! 7+*! (2! 7+*0'25($! -2$(22(10(Q! BC'0! ($! %$01'))! -C!
716$(2&(;!P*(22P-*$!.-$(*'-1(!05-)(*!(2!)O1;!C'1!&($!&-22(0!(2!,-0056!+C(*!)O1(2!
0+.!P(C(,(*! 0(,!.(&!C'2&(2Q!V($! C'1! ($$(*!8C(*$!&-22(0! (2!P*(22P-*!P1-2&'2,!
($$(*0+.!,-00(2!P1-2&(0!.(&!+.1',,(2&(! 1%7$Q!g-0056(2!0)*(*! 0(,!.(&!C'2&(2!
+,! C'1! .(&! 0$+*! 0-220621',8($! 5+..(! '! 5+2$-5$! .(&! )+$(20'(11(!
-2$(22(10(05'1&(*Q!BC'0!,-0056(2!-2$(22(0;!C'1!&($!+))0$:!(2!71-08P*-22Q!!
!
B+C(&7-5$+*(2! 0+.! 05'11(*! ($! 71-08P*-220L(2-*'+! 7*-! ($! (50)1+0K+200L(2-*'+! (*!
71-..(8-0$',8($(2;!0+.!(*!8-0$',8($(2!71-..(2!)*+)-,(*(*!'22!'!&(2!P*(22P-*(!
,-0056(2Q!BC'0!(2!1(55-0K(!.(&!($$(*7O1,(2&(!-2$(22(10(!05K(*!'!($!+.*:&(!.(&!
.-2,(! 760'05(! 8'2&*'2,(*! 0+.! 05-)(*! $%*P%1(20! +,! -50(1(*(*(*!
P1-2&'2,08-0$',8($(2!C(&!71-..(7*+2$(2;!O5(0!71-..(8-0$',8($(2!P($*-5$(1',!+,!!
(2! (50)1+0K+2! 5-2! 7+*(5+..(Q! A2! (50)1+0K+2! C'1! ,'! ($! 0$O**(! $*655! (22! (2!
71-08P*-22;! +,! 5-2! &(*7+*! ,'! 0$O**(! 5+20(5C(20(*! C(&! -2$(22(10(Q! M:*! (2!
71-08P*-22! -2$(22(0! C'1! (2! *(1-$'C$! 5+*$C-*',! P*-22! 7+*(5+..(Q! H*-22(2! C'1!
P(C(,(!0(,!7*-!$(22)%25$($!$'1!,-005'1&(2!',K(22+.!&(!7+*P1-2&(&(!+.*:&(2(!-C!
,-0056(2Q! @1-..(8-0$',8($(2! C'1! C-*'(*(! -C8(2,',! -C! C'2&7+*8+1&! +,!
P1-2&'2,07+*8+1&($!'!,-0056(2Q!!
!
BC'0!(2!,-0056!01'))(0!%$!%2&(*!8O6!$*655!+C(*!5+*$!$'&;!&-22(0!(2!,-0056Q!BC'0!
&(22(!-2$(22(0!C'1!5+2C(5$'C(!5*(7$(*!&-22(!($!'220%,!-C!1%7$!C(&!P-55(2'C:!+,!
P*(22(!+))!',K(22+.!'1&5%1(2!0+.!&-22(*!(2!0+))056Q!!
!
@1-..($(.)(*-$%*(2! $'1! (2! 71-08P*-22! C'1! '55(! Cd*(! 8+.+,(2! ',K(22+.! 8(1(!
,-0056(2Q! N(.)(*-$%*(2(! C(&! 5K(*2(2! -C! ,-0056(2! C'1! Cd*(! $'12d*.($!
-&'-P-$'05(;!.(2!'!(2&(2!-C!P*-22(2!8C+*!&($!C'1!Cd*(!.(*!$'1,-2,!):!7*'05!1%7$;!
C'1!$(.)(*-$%*(2!2d*.(!0(,!1'5!0+.!C(&!(2!&'77%0K+2071-..(Q!ihj!
!
A2! 71-08P*-22! C'1! Cd*(! 0Cd*$! 5+*$C-*',! +,! &($! (*! 0+.! *(,(1! '55(! 2O&C(2&',! :!
&'.(20K+2(*(!P6,2'2,(*!.+$!&(22(!.(2,&(2!C-*.(Q!V($!5-2!):!(2!-22(2!0'&(!
Cd*(! 7-*1',! 7+*!.(22(05(*!:!P(7'22(!0(,! '!+.*:&(*!2d*!(2! 71-08P*-22Q!@+*!2d*!
5+2$-5$!C'1!.(&7O*(!O6(P1'55(1',!&O&Q!!

"#"#0 1,++/&'((!
A2! K($$P*-22! 5-2! 7+*(5+..(!8C'0! (2! ,-001(55-0K(! 7*-! (2! 5'1&(!.(&! 8O6$! $*655!
-2$(22(0Q!N6)'05(! 1(55-0K(5'1&(*!5-2!Cd*(!)*+0(00%$0$6*Q!BC'0! 7+*!(50(.)(1!(2!
$-25! 0+.! 1-,*(*! ]Mg! E]'r%(7'(&! 2-$%*-1! ,-0F! C-*.(0! +))! -C! (2! (50$(*2!



!
!

!!
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!
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C-*.(5'1&(;!C'1! $*655($! '! $-25(2!O5(!+,!(2! $*655-C1-0$'2,0C(2$'1!C'1! 0O*,(! 7+*!-$!
$*655($! '55(! O5(*! 01'5! -$! &($! P1'*! P*%&&! ):! '! $-25(2Q! BC'0! ,-00(2(! 7*-!
$*655-C1-0$'2,0C(2$'1(2!-2$(22(0!5-2!&($! *(0%1$(*(! '!(2! K($71-..(!):!.(11+.!`!
+,!`=!.($(*!ifj;!-C8(2,',!-C!1(55-0K(*-$(2;!2+(!0+.!C'1!P(,*(20(!*O.2'2,0C('(*!
+,!+.01%$$(!+.1',,(2&(!%$0$6*!01'5!-$!&(!P1'*!P(1-0$($!.(&!C-*.(Q!
!
M:*! ,-00(2! 1(55(*! 7*-! (2! 5'1&(! .(&! 8O6$! $*655;! C'1! ,-00(2! P*(22(! 1'$$! +C(*!
1(55-0K()%25$($Q!V($$(! 7(2+.(2($! 5-11(0! k1'7$W+77k;! +,! 05K(*! 7+*&'! ,-00(2! '55(! C'1!
P*(22(!7O*!0$*O.2'2,08-0$',8($(2!):!%$01'))($!
(*! *(&%0(*$! 01'5! -$! &(2! '55(! (*! 8O6(*(! (22!
$%*P%1(2$!7+*P*(22'2,08-0$',8($Q!!
BC'0! 1(55-0K(8%11($!(*!C(1&',! 1'$(!+,! $*655($!(*!
8O6$! C'1! ,-00$*O..(2! Cd*(! 0:! $%*P%1(2$! -$!
71-..(2! '55(! -2$(22(0! 7O*! 2(&*(!
P*(22P-*8($0,*(20(!(*!2:&&Q!V($$(!7(2+.(2($!
5-11(0!kP1+qW+77kQ!ifj!
@',%*! <Q<W<! C'0(*! $+! K($$P*-22(*Q! V(2! 7O*0$(!
7',%*(2! 7*-! C(20$*(! '11%0$*(*(*! (2! K($71-..(!
.(&! 1'7$W+77Q! V(2! -2&*(! 7',%*(2! 7*-! C(20$*(!
'11%0$*(*(*!7(2+.(2($!P1+qW+77Q!
!
9(&! (2! K($71-..(! (*! &(2! 8O6(! %$01'))0*-$(2!
7+*&(1$!+C(*!($! 1'$(! 1(55-0K(-*(-1! 01'5!-$!,-00(2!0$*O..(*!.(&!8O6!8-0$',8($!+,!
71-..(2! 8-*! 7+*.! 0+.! (2! 1-2,! 5K(,1(Q! ](2,&(2! +,! 7+*.(2! ):! 71-..(2! C'1!
-C8(2,(! -C! 8-0$',8($(2! +,! *($2'2,(2! $'1! %$01'))($;! C'2&7+*8+1&! +,! 2d*1',,(2&(!
%$0$6*Q! BC'0! (2! 1(55-0K(! '! ($! 8+*'0+2$-1$! 1(55-0K()%25$! -2$(22(0;! C'1! ,-00(20!
%$,-2,0*($2'2,! 0$6*(! 71-..(2! '! 8+*'0+2$-1! *($2'2,Q! A$$(*! 8C(*$! 0+.! 71-..(2!
$*(55(*!'22!1%7$!+,!0$*O.2'2,08-0$',8($(2(!*(&%0(*(0;!C'1!+))&*'7$05*(7$(2(!1O7$(!
$%))(2!):!71-..(2Q!"!$'11(,,!C'1!C'2&7+*8+1&!&*('(!71-..(2!'!0'2!*($2'2,Q!!!
!
V(2! 8%*$',(! P1-2&'2,(2! -C! 1%7$! +,! ,-00! C'1! 7O*(! $'1! (2! (50$*(.$! (77(5$'C!
7+*P*(22'2,! 0+.!,'*! 8O6(! $(.)(*-$%*(*Q! #+.!(2! 0(*! ):! @',%*! <Q<WR;! +))2:*! (2!
K($71-..(! 0'2! $+))$(.)(*-$%*! ):! >\==! ,*-&(*! L(10'%0! C(&! 5K(*2(2;! +,! P1'*!
5-1&(*(!2:*!(2!2d*.(*!0(,!+.1',,(2&(!1%7$Q!

1:HGC!858)8O!c/:RD)=RRc!=H!c6@=d)=RRc!
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!
1:HGC!858)9O!1@>FFBDBF[BC>DGC!:!B?!ZBDR@>FFB!`Wa!

9(&! :! .:1(! 0$*:1(71%50(2! 7*-! K($71-..(*! (*! &($! .%1',! :! .:1(! &(2! (77(5$'C(!
71-..($(.)(*-$%*(2Q! "! >aah! ,K+*&(! #"MNA@;! M+*q(,'-2! @'*(! 4(0(-*L8!
]-P(*-$+*6!(2!0$%&'(!8C+*!&($$(!P1(!,K+*$Q!"!N-P(11!<Q<W<!0(*!.-2!*(0%1$-$($!7*-!($!
%$C-1,!86&*+5-*P+2(*Q!
$>NB@@!858)8O!1@>FFBDBF[BC>DGC!:!B?!ZBDR@>FFB!N>;BCD![e!;DCe@BR@G<;Fe@:?HBC!`Wa!

B6&*+5-*P+2(*! A77(5$'C! 71-..($(.)(*-$%*;! 5-15%1(*$!
7*-!$(*.'05!0$*:1'2,!

J($-2! >;=>\!
A$-2! >;R>h!
A$861(2! >;bba!
S*+)-2! >;<ff!
"0+P%$-2! >;<f>!
H%$-2! >;RRa!
S*+)61(2! >;<>h!
!
A2! K($71-..(! ,'*! 7*-! 0(,! .6(! 0$*:1(C-*.(;! .(2! 2:*! (2! K($71-..(! (*! '! 760'05!
5+2$-5$!.(&!(2!,K(20$-2&;!C'1!&(!5+2C(5$'C(!5*(7$(2(!Cd*(!(50$*(.$!5*-7$',(!+,!
-C!+,!$'1!.6(!5*-7$',(*(!(22!&(2!C-*.(2!0+.!P1'*!$'17O*$!-C!C-*.(0$*:1'2,Q!V($$(!
P1'*!$6&(1',(*(!($$(*0+.!8-0$',8($(2!):!%$01'))($!O5(*Q!!

"#"#2 34)/&'((!!
A2! )O1P*-22! '! &($! 7*'! 5-2! Cd*(! 7+*:*0-5($! -C! ($! %$01'))! -C! 86&*+5-*P+2(*! '!
Cd05(7+*.Q!V($!05'11(0!.(11+.!(2!5+*$C-*',!1(55-0K(!+,!(2!C(&C-*(2&(!1(55-0K(Q!
M:*!(2!5+*$C-*',!1(55-0K(!-2$(22(0;!C'1!&(2!P*(22(!+))!($$(*!(2!5+*$!$'&Q!BC'0!(2!
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5+2$'2%(*1',! 1(55-0K(! -2$(22(0;! C'1! &'-.($(*(2! $'1! )O1(2! *(&%0(*(0! (11(*! C+50(!
-C8(2,',! -C! $'&! $'1! -2$(22(10(;! $'1! %$01'))0*-$(2! (*! 1'5! -C&-.)'2,0*-$(2! $'1!
P*-22(2Q!9d05(&'-.($(*(2! (*! '! 1'5(C(5$! +,! (2! 5-2! 7'22(!&(2!&'.(20K+2(*(2&(!
0$O**(10(2!):!P*-22(2Q! "!01'5(! $'17(11(*!C'1!P*-22C-*',8($(2!P(0$(..(0!-C!-5$'C(!
P-**'(*(*!(11(*!.(2,&(2!):!$'1,K(2,(1',!P*(220$+77Q!!
!
@1-..(7+*.(2!$'1!(2!)O1P*-22!C'1!Cd*(!-C8(2,',!-C!&'-.($(*!):!)O1;!C'2&7+*8+1&!
+,!+.1',,(2&(!%$0$6*Q!V($! 7'22(0!,+&(!.+&(11(*! 7+*!P(*(,2'2,!-C!71-..(8O6&(;!
.(2! ,*+C(0$'.-$! (*! -$! (2! 5-2! &+P1(! &'-.($(*(2! $'1! )O1(2! 7+*! :! 7'22(!
71-..(8O6&(2Q!^.1',,(2&(!C(,,(*!(11(*!,K(20$-2&(*!C'1!):C'*5(!71-..(7+*.!+,!
71-..(8O6&(Q!BC'0!(2!71-..(!1',,(*!'22$'1!(2!C(,,!C'1!&(2!'55(!7:!$'17O*0(1!-C!1%7$!
7*-!&(22(!0'&(2Q!H*(22P-*(!-C,-00(*!.:!&(*.(&!0$',(!8O6(*(!7+*!:!7:!$'1,-2,!):!
1%7$!+,!71-..(8O6&(2!C'1!P1'!8O6(*(Q!A11(*0!C'1!C'2&7+*8+1&!):C'*5(!71-..(7+*.(2!
C(&! -$! P*(22P-*(! -C,-00(*! C'1! 7O1,(! C'2&(20! *($2'2,! +,! 05-)(! (2! C'25(1! ):!
71-..(2Q! V($$(! C'1! ',K(2! *(0%1$(*(! '! (2! 1-C(*(! P*-22(2(*,';! ):! ,*%22! -C! -$! (2!
1-C(*(! -2&(1! -C! C-*.(0$*:1'2,! 7*-! 71-..(2! C'1! P'&*-! $'1! +))C-*.'2,! -C!
86&*+5-*P+2(2(Q!V($$(!.(&7O*(*!*(&%0(*$!-C&-.)'2,!-C!P*(22P-*(!,-00(*Q!
!
BC'0! (2!)O1P*-22!+))0$:*! '22(! '! ($! 1%55($!+.*:&(!(*!&($! 71(*(! 7-5$+*(*! 0+.!C'1!
):C'*5(!P*-220L(2-*'($0!%$C'51'2,Q!^))C-*.'2,!-C!+.1',,(2&(!C(,,(*!+,!%$0$6*!
0-.$! *O651-,($;! C'1! P'&*-! $'1! +))C-*.'2,! -C! )O1(2! 0+.! ',K(2! P'&*-*! $'1! O5$!
-C&-.)'2,! -C! P*(20(1! +,! O5$! P*-22(2(*,'Q! "! $'11(,,! 5-2! +.1',,(2&(;! P*(22P-*$!
.-$(*'-1(! -2$(22(! +,! P'&*-! $'1! P*-22%$C'51'2,(2Q! N'1,-2,(2! ):! 1%7$! C'1! Cd*(! (2!
P(,*(20(2&(! 7-5$+*! '! (2! 01'5! 0'$%-0K+2Q! H*-22(2! (*! &(*7+*! 1%7$5+2$*+11(*$Q! M:*!
P*-22(2!8-*!7*'!$'1,-2,!):!1%7$;!(*!P*-22(2!P*(20(15+2$*+11(*$Q!!

859 (:FG@BC:?H;IBC<DJA!
BC'0!(2!05-1!P(*(,2(!*(-1'0$'05!C-*.(0)*(&2'2,;!,-00&'0$*'P%0K+2!(11(*!1',2(2&(;!
.:! (2! $-! 8(2062! $'1! .-2,(! C-*'-P1(*! ($$(*0+.! 7+*8+1&(2(! 7+*-2&*(*! 0(,!
5+2$'2%(*1',Q!#$+*(!*(,2(0$655(*!.(&!.-2,(!C-*'-P1(*!5-2!P(*(,2(0!C(&!8K(1)!-C!
-C-20(*$(! 0'.%1(*'2,0C(*5$O6Q! A2! 8-*! &-! .%1',8($! $'1! :! 1(,,(! '22! 0)(0'7'55!
'27+*.-0K+2! +.! ($! ,'$$! L-0(! 0+.3! 0$*%5$%*,(+.($*';! &-$-! +.! .-$(*'-1(*;!
86&*+5-*P+2(*;! C(2$'1-0K+2! +,! .(*Q! 9+1%.($! C'1! 0:! P1'! &(1$! +))! '! ($! ,*'&! -C!
P(*(,2'2,0L(11(*Q! ! T2$-11! P(*(,2'2,0L(11(*! C-*'(*(*;! -C8(2,',! -C! 8C'15(2!
&($-1K,*-&!0+.!O205(0Q!!
!
"!&(!2(0$(!&(15-)'$1(2(!7O1,(*!(2!5+*$!P(05*'C(10(!-C!0'.%1(*'2,0C(*5$O6!0+.!+7$(!
P1'*!P*%5$!7+*!:!0'.%1(*(!P*-220L(2-*'+!+,!0$*%5$%**(0)+20Q!!!

"#0#$ 5'6,)7(!-8&,9:!5-;!<!
X-.(1+2! @'*(AY! X@Z! (*! (2! -C-20(*$! 0'.%1-$+*! 0+.! P(*(,2(*! P1-2$! -22($!
,-00)*(&2'2,;! P*-220'.%1(*'2,(*! +,! -22(2! $%*P%1(2$! 716$! -C! 71%'&(*! +C(*!
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-C-20(*$! ,(+.($*'Q! #$+*(! -2(*5K(2$(! +1K(! +,! ,-00W0(105-)! 8-*! Cd*$! )-*$2(*(! '!
%$C'51'2,(2!+,!P*%5(*!$(52+1+,'(2!$'1!X@Z!X-.(1+2!'!&(0',2!+,!&*'7$Q!!
!
V($-1K(*$(!RW!&'.(20K+2-1(!UTVW.+&(11(*!'.)+*$(*(0!'!.+&(11(2!+,!&(1(0!'22!'!($!!
,*'&! 8C+*! 2%.(*'05(! P(*(,2'2,(*! %$7O*(0! 7+*! 8C(*$! &(1C+1%.Q! J($+&(2! ,'*! (2!
0Cd*$!5+**(5$!,K(2,'C(10(!-C!7-5$+*(*!'!($!P*-227+*1O);!0+.!3!

• N'&0%$C'51'2,!
• H*-22%$C'51'2,/0)*(&2'2,!
• A50)+2(*'2,!-C!5+20$*%50K+2(*!
• 9-*.(71%50(*!+,!$(.)(*-$%*(*!
• #$*:1'2,!
• #'5$!'!*O.2'2,0C('(*!
• X+20(2$*-0K+2(*!-C!,'7$',(!,-00(*!
• A77(5$!-C!C(2$'1-0K+2!!
• A77(5$! -C! P*-22*(&%0(*(2&(! $'1$-5! 0+.! 0)*'251(*;! &(1%,(;! C-22$:5(;!

C-22,-*&'2(*;!+,!1',2(2&(F!
!
T2-160(*!0+.!5-2!%$7O*(0!'!X@Z!C'1!$6)'05!Cd*(3!

• #'.%1(*'2,! -C! 7+*05K(11',(! P*-22(*! 0+.l! )O1P*-22(*;! K($$P*-22(*;! 0)*-6!
P*-22(*Q!V'00(!P*-22(2(!C'1!0($$(0!'22!'!$'18O*(2&(!+.,'C(10(*!-C8(2,',!-C!
+.!&(!(*!'!,(+.($*'05!5+.)1(50(;!:)2(;!-C,*(20(&(!+.*:&(*Q!!

• "2$(,*'$($0$(0$'2,!-C!0$*%5$%*(*!+,!%$0$6*!
• X-15%1-0K+2!-C!0$O**(10(!):!,-0056!
• AC-1%(*'2,!-C!(C-5%(*'2,0*%$(*!
• J(&!.(*!!

X@Z!%$C'51(0!+,!0(1,(0!-C!U+.)%$"N!0+.!P(7'22(*!0(,!'!N*+2&8('.!+,!#$-C-2,(*Q!!

"#0#" -=>?@!A!-8&,!=(B!>,'+!?&'(*C,&!@86D)'+87(*!!
@TBN#!(*!($!)*+,*-.C-*(!0+.!5-2!P*%5(0!&'*(5$(! '!X@Z!X-.(1+20!,*(20(02'$$;!
+,!P(*(,2(*!$(.)(*-$%*&-$-!0+.!5-2!P*%5(0!C'&(*(!'!0$*%5$%*W*(0)+20-2-160(*Q!
@TBN#!(*!C(*'7'0(*$!.(&!1-P+*-$+*'%.0$(0$(*!!!
S*+,*-.C-*(2!P(26$$(0!7+*!:3!

• ^)$'.-1'0(*(!&'.(20K+2(*'2,!-C!)-00'C!P*-22P(056$$(10(!
• #'.%1(*'2,!-C!$*6557+*8+1&!'!*O*!+,!1-,*'2,0$-25(*!
• AC-1%(*'2,!-C!(77(5$(2!7*-!&(1%,(-21(,,!
• #-..(2!.(&!)*+,*-.C-*(2!I#@^#;!(0$'.(*(0!0$*%5$%*(11!'2$(,*'$($!
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!
1:HGC!859)7O!'@@G;DC>;Z=?!I:;BC!bI=CQ>?!DBF[BC>DGCB?!BC!R=CQB@D!D:@!B?!H:DD!D:Q!:!BD!H:DD!NC>??R=C@J[5!

*?>@A;B?!BC!GDRJCD!:!1*3$(!`Xa!

@',%*!<QRW>!C'0(*!8C+*&-2! $(.)(*-$%*(2!(*! 7+*&(1$!%$+C(*!0$*%5$%*(2!($$(*!:!8-!
P1'$$!(50)+2(*$!7*-!($!P*-227+*1O);!$'&1',(*(!0'.%1(*$!'!X@Z!X-.(1+2Q!@-*,(5+&(2(!
*()*(0(2$(*(*!7+*05K(11',(!$(.)(*-$%*(*Q!!

"#0#0 E@-F@!A!8GG,!)8(,H&!*+'+8*G!7I!BJ('68*G!'(')J*,!'K!*+&DG+D&,&!8!&766,+#!

I#@^#! (*! (2! 1(&(2&(! )*+,*-.C-*(! 0+.! %$7O*(*! '55(W1'2(d*! 0$-$'05! +,!
&62-.'05! -2-160(! -C! 0$*%5$%*(*Q! I#@^#! P*%5(0! +C(*! 8(1(! C(*&(2! -C!
+1K(7'*.-! +,! *:&,'C(2&(! '2,(2'O*(*! 7+*! :! C%*&(*(! '2$(,*'$($;! .%1',8($(2!
7+*!0$*%5$%*5+11-)0!%2&(*!P(1-0$2'2,!-C!P*-225*(7$(*Q!#'.%1(*'2,(2!7O1,(*!
8(1(! )*+0(00(2;! 7*-! C-*.(P(1-0$'2,(20! 0$-*$! $'1! 0$*%5$%*(2! 5+11-)0(*Q!
S*+,*-..($! P'&*-*! $'1! 5+0$2-&0(77(5$'C'$($! '! 7+*.! -C! *(&%0(*$!
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3"#/321%#( -,4/&1,%(/%2(

,%-8(/(>"=(4/!"!(=1&*(@A;(/%2(.!1%#(

#(/--(>13"!(1!(

8!1!( $"&*,2(

4,$0/3"2( &,(

&3/21&1,%/-( $"&*,2!'( )*"( 03,4"2.3"( *"%4"(

&( -,/2!( >,3( -/3#"3( >13"!(/!(

(/3"(-1!&"2(

1%()/7-"(B'C'()*"(-"/D(3/&"(#3,.0!(!*,.-2($/&4*(

"(

 for fire analysis and QRA 

Risk ranking of cases 

E*"%( /--( 4/!"!( /3"( 2">1%"26( &*"( 4/!"!( =1&*( &*"(

*1#*"!&( 4,$71%/&1,%( ,>( >13"( >3"5."%48( /%2(

1%+"%&,38( */+"( &*"( *1#*"!&( 0,&"%&1/-( 31!D'( )*"!"(

/3"(&*"(4/!"!(=*14*(/3"(/00-1"2(/!(3"03"!"%&/&1+"(

>,3(&*"(2"&/1-"2(4,%!"5."%4"(/%/-8!1!'(

)*"(0/3&!(,>( &*"(>13"(4/!"(

-"/D( 3/&"!(/%2(=1%2(4,%21&1,%!(/3"(4,%!12"3"2( 1%(

&*"(%"F&(!"4&1,%'(

<&( 1!( %,&"2( &*/&( &*"( !1$0-1>14/&1,%!( /31!1%#( >3,$(

$,2"--1%#(

&*,!"(4/!"!(/!(/(7/!1!(>,3(3"03"!"%&1%

G.!&1>1"2( 0/3&-8( 7"4/.!"( &*"( /%/-

/00-1"2(-"/D(3/&"!(/%2(%,&(*,-"(!1H"!(&,(3"03"!"%&(

&*"(4/!"!'(I!1%#(&*1!(/003,/4*6(/(4/!"(=1&*(/(-,=(

03"!!.3"( /%2( /( -/3#"( *,-"( =1--( 7"( 2">1%"2( 1%( /(

!1$1-/3( =/8( &,( /( 4/!"( =1&*( *1#*( 03"!!.3"( /%2(

!$/--"3(-"/D(*,-"'(

A.2.3 Fire load modelling with CFD 
General 

A13"( -,/2( $,2"--1%#( .!1%#( /( @A;( &,,-( 1!(

0"3>,3$"2( />&"3( &*"( 1%1&1/-( >13"( 31!D( /%/-8!1!(

Table A.1 Typical leak rate categories applied

2"!4317"2( /7,+"( /%2( 1!( /%( 1%0.&( &,( &*"(

03,7/71-1!&14( /%/-8!1!'( J"/&( -,/2!( &,( 7"( .!"2( 1%(

&*"( /%/-8!1!( /3"( ,7&/1%"2( 7/!"2( ,%(@A;($,2"-!(

&*/&( /3"( +/-12/&"2( /#/1%!&( 3"!"/34*( /%2(

"F0"31$"%&!'( )*"( 03,7/71-1!&14( 03,4"2.3"(

1%+,-+"!( /( >1%"3( 21!&317.&1,%( ,>( *"/&( >-.F( /!( /(

>.%4&1,%( ,>( -"/D( 3/&"( /%2( &1$"(

/44,.%&!( >,3(*1#*"3(*"/

="--(/!(28%/$14(">>"4&!'(

Leak rate categories 

K"/D(3/&"(4/&"#,31"!(=*14*(4/%(7"(.!"2

!&/%2/32( 3/%#"!( /00-1"2( 1%( LMB'( )*"( N@A;(

4,/3!"O(21!&317.&1,%(1%()/7-"(B'C(!*,.-2(%,3$/--8(

7"(.!"2(1%(/( >13"(/%/-8!1!(=*"%(0"3>,3$1%#(@A;(

!1$.-/&1,%!'()*"( N@A;( >1%"O(21!&317.&1,%( 4/%(7"(

/00-1"2(1>(/($,3"(2"&/1-"2(3"!,-.&1,%(1!(%""2"2P(1&(

1!(&*"(!/$"(/!(&*/&(/00-1"2(>,3("F0-,!1,%(/%/-8!1!(

1%( B%%"F(Q( ,>( RSTU'( )*"( .00"3( 4.&?,>>( !*,.-2(

3">-"4&( &*"( $/F1$.$( 43"217-"( 1%1&1/-( -"/D( 3/&"!'(

V,3$/--86( &*1!( =,.-2( 3">-"4&( /( 010"( 3.0&.3"(

!4"%/31,'(V,&"( &*/&( &*"( >.--(7,3"(!4"%/31,!(/3"( 1%(

$,!&( 4/!"!( ,>( /( +"38( &3/%!1"%&( %/&.3"6( /%2( &*

1%1&1/-( -"/D( 3/&"( !*,.-2( 3"03"!"%&( /( &8014/-6(

/+"3/#"( -"/D( 3/&"( =*14*( ,44.3!( 1%( &*"( 0"31,2(

7">,3"(9:;(+/-+"!(/3"(4-,!"2'(

E*"%( &*"( LMB( #1+"!( -"/D( >3"5."%41"!( 1%( ,%-8(

W(4/&"#,31"!6( &*"( !.7?21+1!1,%( ,>( &*"( -"/D(

>3"5."%48( 1%( &*"( !$/--"3( 4/&"#,31"!( !*,.-2( 7"(

2,4.$"%&"2'(

 Small Medium Large 

range 0.1-2 2-16 16 - > QRA 
value 
(kg s-1) 0.5 5 50 

range 0.1-1 1-2 2-8 8-16 -64 64-256 256 -> 16 - 32 32
CFD 
Coarse 

value 
(kg s-1) 0.5 1.25 5 10 25 50 100 500 

range 0.1-0.5 0.5-1 1-2 2-4 4-8 8-16 16-32 32-64 64-128 128- 
256 

256- 
512 

512- 
1024 

1024-
2048 

CFD 
Fine 

value 
(kg s-1) 0.3 0.75 1.5 3 6 12 24 48 96 192 384 768 1536 

(
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A28C(*!P*-22)1-00(*'2,!05-1!C%*&(*(0!.(&!.-2,(!C-*'-0K+2(*!-C!)-*-.($(*2(Q!
](55-0K(*-$(;! 1(55-0K(1+5-0K+2;! K($*($2'2,;! K($.+.(2$! +,! C'2&7+*8+1&! 05-1!
C%*&(*(0!'!.-2,(!C-*'-0K+2(*Q!!
!
V(!P*-220L(2-*'+!0+.!P(26$$(0!'!&(2!5C-2$'$-$'C(!*'0'5+-2-160(2;!5-2!P*%5(0!0:!
1-2,$!&($!(*!.%1',Q!A$!P*-220L(2-*'+!(*!526$$($!$'1!($!0%PW0(,.(2$!-C!($!0(,.(2$Q!
A$! 0(,.(2$! 5-2! P(C(,(! 0(,! +C(*! 71(*(! +.*:&(*! +,! &(1(0! &(*7+*! +))! '! 0%PW
0(,.(2$Q!A$!+.*:&(!05'11(0!-C! 760'05(!8'2&*'2,(*!0+.!P*-22C(,,(*!(11(*!%$,-2,!
$'1! &($! 7*'Q! ?! 8+1&(! +C(*0'5$(2! +C(*! +.*:&(2(;! 0(,.(2$(2(! +,! 0%PW0(,.(2$(2(!
5-2!.(&7O*(!0$+*(!.(2,&(*!'27+*.-0K+2;!&($!PO*!&(*7+*!($-P1(*(0!($!060$(.!0+.!
'&(2$'7'0(*(*!-11(!+.*:&(2(!.(&!$'18O*(2&(!0(,.(2$(*!+,!0%PW0(,.(2$(*Q!!
!
6C>??[@>;;BC:?H!!!

T2$-11!P*-22)1-00(*'2,(*!C-*'(*(*!.(&!0$O**(10(2!):!+.*:&($!0+.!05-1!C%*&(*(0Q!
@+*!($!,K(22+.02'$$1',!)*+0(00+.*:&(!05-1!<WR!P*-220L(2-*'+!-2-160(*(0Q!N6)'05!
PO*!&($!C(1,(0!(2!)1-00(*'2,!'!.'&$(2!+,!'!8C(*!-C!5-2$(2(!):!.+&%1(2Q!V($!PO*!'!
$'11(,,!)1-00(*(0!(2!P*-22!'!&(!+.*:&(2(!0+.!'22(8+1&(*!*O*!+,!%$0$6*Q!
!
YBDCBD?:?H!!

V($! PO*! 0'.%1(*(0! K($P*-22(*! 0+.! (*! P:&(! 1-2,(;! 8+*'0+2$-1(! .(2! 7+*$0-$$!
'22(27+*!+.*:&($!0+.!C%*&(*(0Q!V($!PO*!+,0:!0'.%1(*(0!K($P*-22(*!0+.!5+..(*!
'!5+2$-5$!.(&!*O*!+,!%$0$6*!+,!&(!)1-00(*(0!,K(*2(!01'5!-$!&(!$*(77(*!&'*(5$(!):!(2!
C(,,;!$-5;!,%1C!(11(*!%$0$6*Q!
!
-:?QR=Cb=@Q!!

9'2&7+*8+1&! 8-*! .'2&*(! P($6&2'2,! (22! -2&*(! )-*-.($(*(! 0+.! K($.+.(2$! +,!
+))&*'7$;! .(2! P%*&(! P1'! *($$($! 01'5! -$! P*-22(2! C'1! P1'! 1(&($! '22! .+$!
)*+0(00+.*:&($Q!BC'0!*O650)*(&2'2,!05-1!0$%&(*(0!0)'11(*!C'2&*($2'2,!(2!0$O**(!
*+11(! +,! &($! 5-2! Cd*(! 8(20'5$0.(00',! :! P*%5(! C'2&*+0(! 7+*! :! 7:! .(&!
0-220621',8($(2(!7+*!&(!7+*05K(11',(!*($2'2,(2(!'!C%*&(*'2,(2Q!!
!
3I=CQ>?!CB;G@D>DB?B!RC>!B?!V1"!>?>@A;B!NB?ADDB;!

4(0%1$-$(*! 7*-!-2-160(2!P*%5(0!&'*(5$(! '!&(2!)*+P-P'1'0$'05(!+,!&(2!0$*%5$%*(11(!
-2-160(2Q!@*-!-2-160(2!7:*!(2!%$!&($-1K(*$!'27+*.-0K+2!+.!P1-2$!-22($!P*-22(20!
C-*.(1-0$(*Q!!
!
->CFB@>;DBC!!

U@V!,'*!%$!RWV!P'1&(*!-C!C-*.(0)*(&2'2,!'!.+&%1(2(Q!A2!5-2!+,0:!7:!%$!.:1'2,(*!
-C!P1-2$!-22($!5+2C(5$'C!C-*.(;!0$*:1'2,!+,!$+$-1!C-*.(71%50!.+$$-$$!C(&!(2!,'$$!
$'&!+,!0$(&Q!9-*.(&+0(!iJG.W<j!(*!&(2!$+$-1(!C-*.(2!0+.!(*!.+$$-$$!$'1!(2!,'$$!$'&!
($$(*! P*-22(2! 8-*! 0$-*$($Q! V(2! (*! &(7'2(*$! 0+.! '2$(,*-1($! -C! 2($$+! C-*.(71%50!
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+C(*! $'&Q!M:*! (2!&(7'2(*(*!.:1()%25$(*! 7+*! C-*.(71%50! '! (2! 0'.%1(*'2,! 5-2!&($!
Cd*(!1%*$!:!$(25(!):!)1-00(*'2,!+,!C'25(1(2!$'1!.:1()%25$($Q!9(&!:!C%*&(*(!&($$(!
C'1!(2!7'22(!&(2!C(*0$(!5+.P'2-0K+2(2!0+.!C'1!*()*(0(2$(*(!&($!C(*0$(!$(25(1',(!
%$7-11($!-C!C-*.(P(1-0$2'2,!):!.:1()%25$($Q!
!
#RRB<DB?!>I!RBBQN>S<!RC>!=F@:HHB?QB!;DCG<DGC!

M:*! 0$:1($! *%2&$!(2!P*-22!C-*.(0!+))!C'1!&($! ($$(*!(2! 0$%2&!P'&*-!.(&!C-*.(Q!
V($$(! (*! 2+(! 0+.! .:! Cd*(! .(&! '! &(2! )*+P-P'1'0$'05(! -2-160(2! +,! (*! 0)(0'(1$!
C'5$',!'!0'$%-0K+2(*!8C+*!P*-22(2!(*!1-2,C-*',Q!J(2,&(2!SHH!0+.!P*%5(0!C'1!+,0:!
):C'*5(! 7((&P-L5(2! 7*-! 0$:1($Q! A77(5$(2! -C! 7((&P-L5! PO*! P1'! '251%&(*$! +,!
&+5%.(2$(*$Q!
!
1:??B!F><;:F>@!Q=;B!

9-*.(2!P1'*!,'$$!+C(*!($!RW&'.(20K+2-1$!,*'&!-C!&($!+.*:&($!0+.!.+&(11(*(0Q!@+*!
8C(*!-C!P(*(,2'2,0L(11(2(!'2$(,*(*(0!C-*.(71%50(2!+C(*!$'&!7+*!:!,'!C-*.(&+0(Q!
V($!+.*:&($!0+.!,'*!8O6(0$!C(*&'!*()*(0(2$(*(*!.-50'.-1!C-*.(&+0(Q!!
BC'0! C+1%.($! (*! &(1$! '22! '! C(1&',! 0.:! ,*'&C+1%.(*;! C'1! C(*&'(2(! *()*(0(2$(*(!
C(1&',!0.:!+.*:&(*!0+.!'55(!2O&C(2&',C'0!C'1!Cd*(!(2!*()*(0(2$-$'C(!8C(*!7+*!
0(,Q!V($!5-2!&-!Cd*(!8(20'5$0.(00',!:!0($$(!(2!.'2'.%.0,*(20(!7+*!,*'&C+1%.($!
7+*! :! %22,:! 7+5%0! ):! 0.:! +.*:&(*! .(&! (50$*(.! P(1-0$2'2,! '! 7+*8+1&! $'1!
2d*1',,(2&(!+.*:&(*Q!

0#$#2 %&'((&8*8G7'(')J*,!
A2!P*-22*'0'5+-2-160(! %$7O*(0! C(&! -$! *(0%1$-$(2(! 7*-! U@V!.+&(11(*'2,(2! 0($$(0!
0-..(2!.(&!5+**(0)+2&(*(2&(! 0-220621',8($(*! 7+*! K($$*($2'2,;! C'2&!+,! -2&*(!
C-*'-P1(*Q!!
!
U@V! -2-160(2! )*+&%0(*(*! ($! *()*(0(2$-$'C$! 0($$! -C! &($(*.'2'0$'05(! L-0(Q!
#L(2-*'+(2(!0+.!P1'*!P*%5$!(*!C-1,$!%$! '7*-!&(2!'221(&(2&(!P*-22*'0'5+-2-160(2!
+,!*()*(0(2$(*(*!($!0%PW0($$!-C!-11(!0L(2-*'+!+,!P1'*!-2-160(*$!+,!5+.P'2(*$!7+*!:!
*()*(0(2$(*(! -11(! 0L(2-*'+Q! ! A77(5$(2! -C! A#V! +,! $*655-C1-0$2'2,! '251%&(*(0! '!
1(55-0K()*+7'15-15%1-0K+2(2(Q! V($! PO*! +,0:! $-0! 8(2062! $'1! &(2! 7-5$'05(! $'&(2! $'1!
&($(50K+2!+,!$'&!7+*!:!0$(2,(!A#V!C(2$'1(*!+,!7+*!:!'2'$'(*(!$*655-C1-0$2'2,Q!!
!
->CFBQ=;B_!NC>??RCB<IB?;)[@=DD!

M:*!C-*.(&+0(!.+$!P*-227*(5C(20!)1+$$(0;!5+.P'2(*(0!5+20(5C(20(*!'! 7+*.!-C!
C-*.(1-0$(*! .+$! P*-227*(5C(20(*! 7+*! :! -C,KO*(! P*-22*'0'5+(2Q! S1+$$($! (*!
8+C(&*(0%1$-$($! -C! &(2! )*+P-P'1'0$'05(! P*-22-2-160(2Q! 9(*&'(2! 0+.! P*%5(0! (*!
C-*.(&+0(!iJG!.W<j!.+$$-$$!C(&!($!&'.(20K+2(*(2&(!)%25$Q!M:*!P*-221-0$(2!(*!
P(*(,2($! *-2,(*(0! P*-220L(2-*'+(2(! 7*-! 1-C(0$! C-*.(&+0(! $'1! 8O6(0$;! .(&!
$'18O*(2&(! P*-227*(5C(20Q! 9(&! -$! P*-2271%50(2! 5+.P'2(*(0! .(&! ,K(1&(2&(! $'&!
7+*! %$01'))($;! $-0! &($! 8(2062! $'1! -11(! 1(55-0K(*-$(*! +,! C-*',8($(*Q! ]'0$(2! +C(*!
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C-*.(&+0(! 7*-!&(! 7+*05K(11',(!P*-220L(2-*'+! $-*!&(*7+*!8(2062! $'1! -$! 1-2,C-*',(!
P*-22(*!.(&! 1-C! 71%50! +,! 5+*$C-*',(! P*-22(*!.(&!8O6(*(! 71%50! 5-2! 8-! 0-..(!
C-*.(&+0(Q! V($! P1'*! 0:! &-22($! (2! 5%.%1-$'C! 7*(5C(20! 0+.! )1+$$(0! .+$!
P*-221-0$(2! '! ($! C-*.(&+0(/! P*-227*(5C(20W)1+$$Q! T11(! P*-220L(2-*'+! .(&! (2!
C-*.(&+0(!1-C(*(!(22!VI]!P*-22(2;!0+.!C'0(0!'!YW-50(2;!C'1!P1'!&'.(20K+2(*$!7+*Q!
"2,(2!-C!P*-220L(2-*'+(2(!0+.!8-*!(2!8O6(*(!C-*.(&+0(!(22!VI]!P*-22(2!C'1!
P1'!&'.(20K+2(*$!7+*;!&($$(!):!,*%22!-C!-$!8(2&(10(07*(5C(20(2!(*!1-C(*(!(22!&($!
&(7'2(*$(! -50()$5*'$(*'%.Q! "! ,*-7(2! %2&(*! 0(*! .-2! ($! (50(.)(1! 7*-! (2!
)*(0(2$-0K+2! +.! )*+P-P'1'0$'05! P*-22-2-160(! -C! T0.%2&! B%0(*Q! @',%*(2! C'0(*!
8C+*&-2! C-*.(&+0(/! P*-227*(5C(20W)1+$$! P*%5(0! 7+*! :! '&(2$'7'0(*(!
&'.(20K+2(*(2&(! P*-221-0$Q! "! &($$(! $'17(11($! P1(! &(2! &'.(20K+2(*(2&(!
%1655(01-0$(2;!8(*!VT]!7+*!V(0',2!TLL'&(2$-1!]+-&;!><=!JG!.W<Q!T11(!P*-221-0$(*!
8O6(*(!(22!><=!JG!.W<!C'1!'22$*(77(!0K(1&2(*(!(22!>=Wb!,-2,(*!'!:*($!+,!C'1!&(*7+*!
'55(!&'.(20K+2(*(0!7+*Q!!
!

!
0C>R!757)7O!->CFBQ=;B_!NC>??RCB<IB?;[@=DDO!B<;BF[B@!`79a!

,:;:<=BI>@GBC:?H!

M:*!*(0%1$-$(2(!7*-!P*-22*'0'5+-2-160(2!(*!)*(0(2$(*$!.:!&(!(C-1%(*(0!+,!&($!.:!
$-0! (2! -C,KO*(10(! +.! *'0'5+2'C:($! (*! $'17*(&00$'11(2&(Q! "! &(22(! 7-0(2! C'1! &($!
C%*&(*(0! +.! &($! (*! 2O&C(2&',! :! '.)1(.(2$(*(! $'1$-5! 7+*! :! *(&%0(*(!
P*-22*'0'5+(2;!(11(*!+.!7+*8+1&(2(!(*!$'17*(&00$'11(2&(Q!

0#$#R @+&DG+D&,))!&,*S7(*'(')J*,!!
VI]!P*-22(2!7*-!&(2!)*+P-P'1'0$'05(!P*-22-2-160(2!P*%5(0!C'&(*(!7+*!:!C%*&(*(!
0$*%5$%*(2! +,! %$0$6*($0! *(0)+20! ):! &(2! C-*.(.(2,&(! 0+.! P*-22(2! C'1! -C,'Q!
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#+7$q-*(!0+.!X@Z;!@TNB#!+,!I#@^#!P(26$$(0! 7+*!:!C%*&(*(!8(28+1&0C'0!P*-22;!
+))C-*.'2,! -C! 0$*%5$%*! +,! *(0)+20-2-160(*Q! V(2! )*+P-P'1'0$'05(! -2-160(2!
P*%5(0!7+*!:!C%*&(*(!8C'15(!P*-220L(2-*'+!0+.!*()*(0(2$(*(*!VI]!P*-22(2Q!
!
@1-..(2(! )1-00(*(0! C(&! &(2! .(0$! %$0-$$(! +.*:&($! .(&! 8(2062! ):! %$0$6*! +,!
0$*%5$%*Q!V($$(!(*! 0$(&(*!8C+*!+.01%$2'2,00-220621',8($(2!(*!8O6;!+,! 7-*(2! 7+*!
$*655O52'2,! '! )*+0(00%$0$6*! (*! 0$+*Q! A$! +.*:&(! .(&! 8O6! 0-220621',8($! 7+*!
+.01%$2'2,!C'1!&(*7+*!Cd*(!P*-!7+*!:!C%*&(*(!)+$(20'(11!5+20(5C(20!'!($!+.*:&(!
(2! '55(! O205(*! 7+*! 0$+*! C-*.(P(1-0$2'2,Q! BC'0! (2! &-! +P0(*C(*(*! 0$*%5$%*0C'5$!
(11(*! P*%&&;! 5-2! &($! $'&1',! 5+251%&(*(0! .(&! -$! &($! (*! P(8+C! 7+*! )-00'C!
P*-22P(056$$(10(Q! V'00(! P*-22(2(! 0($$(0! '22! 7+*05K(11',(! 0$(&(*! '! +.*:&($! 0+.!
0'.%1(*(0Q!S-00'C!P*-22P(056$$(10(!'.)1(.(2$(*(0!&(!0$(&(*!&($!(*!P(8+C;!01'5!-$!
0$*%5$%*(2!'55(!$-)(*!0'2!Pd*((C2(Q!!
V($! (*! +,0:!.%1',! :! C%*&(*(! 0$*%5$%*(2!.+$! $(.)(*-$%*Q! A2! 5-2;! 5+20(*C-$'C$;!
C%*&(*(!-$!0$:1($!C'1!.'0$(!`=s!-C!0'2!Pd*((C2(!C(&!`==!,*-&(*!L(10'%0;!0+.!C'1!
.(&7O*(!0$*%5$%*05-&(Q!!

958 .C=N>N:@:;D:;<!6C>??!*?>@A;BO!(>RBDBS)FBD=QB!)!2BD=QB!8!
N(50$(2!%2&(*!(*!($!%$&*-,! 7*-!#-7($(L!M+*&'L!0'2!.($+&(! 7+*!,K(22+.7O*'2,!-C!
S*+P-P'1'0$'05!P*-22-2-160(;!8(*($$(*!5-1$3!J($+&(!<Q!
!
V($! (*! %$C'51($! (2! 7+*(251($!.($+&(! 7+*! )*+P-P'1'0$'05! P*-22-2-160(;! P-0(*$! ):!
@TH"gN(L82'L-1M+$(>>!c!@'*(!1+-&!+2!0$*%L$%*(0Q!!
J($+&(2!7O1,(*!>=!0$(,3!

>Q ](55-0K(7*(5C(20(*!)(*!0(,.(2$!P(*(,2(0Q!
<Q 9-*',8($(2!):!1(55-0K(*!P(*(,2(0!P-0(*$!):!C+1%.!-C!*O*!+,!0$O**(10(!):!

1(55-0K(Q!
RQ H*-227*(5C(20(*! (*! P(*(,2($! P-0(*$! ):! 1(55-0K(7*(5C(20(*! +,!

-2$(22(10(00-220621',8($(*Q!@+*!:!7'22(!-2$(22(10(00-220621',8($(*!!
P*%5(0!#A4T;!0+.!P(26$$(*!NV""J!.+&(11(2;!(11(*!,(2(*'05(!
-2$(22(10(00-220621',8($(*Q!

bQ H*-227*(5C(20(*!.+$!C-*',8($05%*C(*!P1'*!P(*(,2($!7+*!7O1,(2&(3!
-Q g-00P*-22(*!
PQ ^1K(P*-22(*!
LQ N+$-1!E,-00!+,!+1K(P*-22(*F!

"! $'11(,,! (*! +1K(! +,! ,-00P*-22(*! P(*(,2($! 7+*! 0.:;! .(&'%.! +,! 0$+*(!
P*-22(*Q!

`Q @+*! :! .(&*(,2(! 0-220621',8($(2! 7+*! -$! %$0$6*! P1'*! (50)+2(*$! 7+*! P*-22!
.(&!8(2062!):!&(!7+*05K(11',(!P*-220$O**(10(2(;!P1'*!0-220621',8($(2!7+*!!
(50)+2(*'2,! -C! %$0$6*;! +.01%$2'2,00-220621',8($;! .%1$')1'0(*$! .(&!
P*-227*(5C(20(2Q!^.01%$2'2,00-220621',8($!5-2!Cd*(3!
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$>NB@@!958)7O!4F;@GD?:?H;;>??;A?@:HbBD!

(>??;A?@:HbBDB?! R=C! >D! NC>??!

<=FFBC!:!<=?D><D!FBQ!GD;AC!

#$+*!P*-22! =;a!
J'&&(10!P*-22! =;`!
]'$(2!P*-22! =;>!

!

V(22(!C%*&(*'2,(2!5-2!P1'!,K+*$!%$!'7*-!(2!'2&'C'&%(11!C%*&(*'2,;!8C+*!&($!
P1'*!$-$$!8(2062!$'1!,(+.($*'!+,!)1-00(*'2,!-C!P*-22!0-.$!%$0$6*Q!A11(*!.-2!
5-2!%$7O*(!&($-1K(*$(! 0'.%1(*'2,(*Q! #+.!($!5+20(*C-$'C$! $'1$-5!5-2!(2! 7+*!
-11(!.(&'%.!+,! 0$+*(!P*-220$O**(10(*!-2$-!(2!+.01%$2'2,00-220621',8($!
):!>;=;!+,!7+*!0.:!P*-22(*;!(2!+.01%$2'2,00-220621',8($!):!=;`!

\Q A2! $+$-1! kP*-22(50)+2(*'2,07*(5C(20!.+$! C-*',8($k! 5%*C(! P1'*! P(*(,2($!
7+*!,-00P*-22(*!+,!+1K(P*-22(*Q!!

hQ H-0(*$! ):! 5%*C(2! 0+.! (*! P(05*(C($! '! )%25$! \;! 5-2! &(! &'.(20K+2(*(2&(!
P*-22C-*',8($(2(! 7+*! +1K(W! +,! ,-00P*-22(*! P(*(,2(0Q! V(! 2+*.-$'C(!
M^4#^X! 1-0$(2(! E<`=/R`=! 5n/.<! 7+*! ,-00P*-22(*! +,! >`=! 5n/.<! 7+*!
+1K(P*-22(*F! 5-2! P*%5(0;! (C(2$%(1$! 5-2! &($-1K(*$(! U@V! 0'.%1(*'2,(*!
P(26$$(0!7+*!:!C%*&(*(!P*-22P(1-0$2'2,Q!

fQ V(! '&(2$'7'0(*$(! &'.(20K+2(*(2&(! P*-22C-*',8($(2(! 5-2! P*%5(0! 0+.!
$(*05(1C(*&'(*! '! (2! *O*P*%&&-2-160(! 7+*! :! '&(2$'7'0(*(! 8C'15(!
*O*/0(,.(2$(*! 0+.! 8-*! P(8+C! 7+*! SHH! 7+*! :! P(8+1&(! '2$(,*'$($! %$!
P*-227+*1O)($Q!#-220621',8($(2!7+*!-$!P*-22(2!(05-1(*(*!C'1!&-!8+1&(!0(,!
%2&(*!>=WbQ!

aQ #(,.(2$(*! .(&! 8O6$! $*655;! (11(*! 0(,.(2$(*! .(&! 0$+*$! '228+1&! -C!
86&*+5-*P+2(*!PO*!P(8-2&1(0!0()-*-$!0'&(2!(05-1(*'2,!$'1!($!01'5$!0(,.(2$!
C'1!.(&7O*(!0$+*!*'0'5+Q!#(1C!2:*!&(2!&'.(20K+2(*(2&(!P*-22C-*',8($(2!(*!
-50()$(*$!.(&!8(2062!):!&(2!0$*%5$%*(11(!'2$(,*'$($(2;!05-1!01'5(!0(,.(2$!
P(8-2&1(0!0()-*-$Q!

>=Q H(056$$(10(! -C! *O*0$O$$(;! $-250$O$$(! +,! -2&*(! 5*'$'05(! 0$*%5$%*(11(!
(1(.(2$(*!P1'*!0$%&(*$!0()-*-$Q!!

0#"#$ T,(,&,))!NO=!
/B<<>;ZBRCB<IB?;BC!

](55-0K(7*(5C(20(*!P(*(,2(0!C(&!8K(1)!-C!,(2(*'05(!&-$-!7+*!1(55-0K(*!):!%$0$6*;!
7+*! (50(.)(1! 7*-! B#A;! 5+.P'2(*$! .(&! %$0$6*0&-$-! 0-.$! .(2,&(2! %$0$6*! '!
0(,.(2$(2(Q! V($! (*! &-! -2$-$$! -$! %$0$6*($! 8+1&(*! (2! 2+*.-1! 0$-2&-*&! +,! -$!
C(&1'5(8+1&! (*! %$7O*$! '! 8(28+1&! $'1! *(,(1C(*5Q!J(&! &(22(! -2$-5(10(2! '! P-58:2&!
5-2! +,0:! ,(2(*'05(! 1(55-0K(7*(5C(20(*! P(26$$(0Q! "! 8(28+1&! $'1! .+&(11(2;!
)*(0(2$(*(0!&($!1(55-0K(7*(5C(20(*!7+*!,-00W!+,!716$(2&(!%$01'))!0+.!',K(2!&(1(0!
+))! '! 7+*8+1&! $'1! 1(55-0K(*-$(2(l! 2(,1'0K(*P-*;! 1'$(2;! .(&'%.! +,! 0$+*! 8C+*!



!
!

!!
!!!!<`!

!

! !

1(55-0K(2(! (*! '22(27+*! '2$(*C-11(2(! 8(28+1&0C'03! p=;=`5,/0;! =;=`! c! >5,/0;! >W>=!
5,/0!+,!o>=!5,/0Q!!
!
/B<<>;ZBI>C:HbBD!

](55-0K(C-*',8($! P(*(,2(0! 7+*! 8C(*$! -C! 0(,.(2$(2(Q! H(*(,2'2,(2(! P-0(*(0! ):3!
C+1%.($!):!'220'&(2!-C!*O*(2(!'!0(,.(2$($;!8C'15(!0$+77(*!0(,.(2$($!'22(8+1&(*;!
$($$8($(2! $'1! 0$+77($! C(&! +)(*-0K+20$*655! +,! $(.)(*-$%*! 0-.$! 1(55-0K(*-$(2Q!
](55-0K($'&!(*!P(*(,2($!$'1!1(55-0K(*-$(2!(*!*(&%0(*$!$'1!%2&(*!=;=`!5,!0W>Q!
!
*?DB??B@;B;;>??;A?@:HbBD!!

T2$(22(10(00-220621',8($(2! (*! &(1$! '22! '! 0-220621',8($! 7+*! O6(P1'55(1',!
-2$(22(10(! +,! 7+*! 7+*0'25($! -2$(22(10(Q! #-220621',8($(2! 7+*! O6(P1'55(1',!
-2$(22(10(!)*(0(2$(*(0! '! 1'$(2;!.(&'%.!+,!0$+*! 1(55-0K(*-$(Q!V($!0-..(!,K(1&(*!
7+*!7+*0'25($!-2$(22(10(;!'!$'11(,,!&(1(0!0-220621',8($(2!+))!'!%2&(*5-$(,+*'(*!7+*!
-2$(22(10(!-C8(2,',!-C!+.!1(55-0K(2!(*!&($(5$(*$!(11(*!'55(Q!"!8(28+1&!$'1!.($+&(!
<;! P(*(,2(0! -2$(22(10(00-220621',8($(*! C(&! 8K(1)! -C! VM9! +,! #L-2&)+q(*0!
*($2'2,01'2K(*! 7+*! P*%5! -C! G"SW-2$(22(10(0.+&(11! i>bj;! (11(*! #L-2&)+q(*0! ^]@!
$(22.+&(11!i>`jQ!g(2(*'05(!0-220621',8($(*!7+*!%.'&&(1P-*!-2$(22(10(!P(26$$(0!
'!8(28+1&!$'1!G"SW!+,!^]@W$(22.+&(11!+,!)*(0(2$(*(0!'!N-P(11!RQ<W<Q!!
$>NB@@!958)8O!*?DB??B@;B;;>??;A?@:HbBDO!GF:QQB@N>C!>?DB??B@;B!`7Ua!`7Ea!

N(22.+&(11! #-220621',8($!7+*!%.'&&(1P-*!-2$(22(10(!
]'$(2!1(55-0K(! J(&'%.!

1(55-0K(!
#$+*!1(55-0K(!

G"S! =;=>s! =;>=s! >;==s!
^]@! =;==`s! =;>=s! >;==s!
!
"! VM9! +,! #L-2&)+q(*0! C('1(&2'2,! 7+*! P*%5! -C! G"S! -2$(22(10(0.+&(11! i>bj;!
7+*51-*(0! 7+*P'2&(10(2! .(11+.! 1(55-0K(*-$(! +,! %.'&&(1P-*!
-2$(22(10(00-220621',8($;!C(&!-$!(2!1(55-0K(!7+*:*0-5(0!+7$(0$!-C3!

• 4O*P*%&&! E(2(*,'(2! 7*-! ,2'0$(*! (11(*! 8O6! $(.)(*-$%*! 0+.! ,(2(*(*(0! ):!
,*%22!-C!P*%&&($F!

• 9-*.(!-*P('&(*!
• A1(5$*'05(!,2'0$(*!
• T2&*(! :*0-5(*! E7Q(50! +C(*8($'2,! -C! .-05'2(*';! 7-11(2&(! +PK(5$(*! (11(*!

1',2(2&(F!
4O*P*%&&! 05K(*! +7$(! '! 7+*P'2&(10(! .(&! 8O6$! $*655! +,! C'1! 7O*(! $'1! 0$+*(!
%$01'))0*-$(*Q!S:!,*%22!-C!(2(*,'(2!0+.!7*','0!C(&!($!0$+*$!*O*P*%&&;!(*!&($!-2$-$$!
-$!O5$!1(55-0K(*-$(!C'1!8-!8O6(*(!-2$(22(10(00-220621',8($Q!!
!
T2$(22(10(00-220621',8($(2(! 7+*! 7+*0'25($! -2$(22(10(! 5-2! P(*(,2(0! P-0(*$! ):!
NV""JW.($+&(2! EN'.(! V()(2&(2$! "2$(*2-1! ",2'$'+2! J+&(11'2,FQ! J($+&(2! $-*!
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8(2062!$'1!8C'15($!%$0$6*!0+.!(*!'!.+&%1(2!+,!8C+*!0$+*!-2&(1!-C!$'&(2!%$0$6*($!(*!
'! &*'7$;! 7+*! :! C%*&(*(! P'&*-,! $'1! -2$(22(10(00-220621',8($(2Q! AC(2$%(1$! P(26$$(0!
^]@!.+&(11(2!7+*!:!7'22(!$(220-220621',8($(*Q!H:&(!^]@!.($+&(2!+,!NV""J!G"SW
.($+&(2! $-*! 8(2062! $'1! ,-00&'0$*'P%0K+2! +C(*! 7+*05K(11',(! $'&0'2$(*C-11! .(&!
8(2062! ):! 8C+*! 0$+*! -2&(1! -C! &(2! -2$(22(1',(! ,-00W1%7$! P1-2&'2,(2! 0+.!
(50)+2(*(0!7+*!)+$(20'(11(!$(225'1&(*Q!!

0#"#" %&'(('(')J*,!
6C>??B<;[=?BC:?H;RCB<IB?;!!

H*-227*(5C(20(*! P1'*! P(*(,2($! P-0(*$! ):! 1(55-0K(7*(5C(20(*! +,!
-2$(22(10(07*(5C(20(*Q!#-220621',8($(2!7+*!-$!%$0$6*!P1'*!(50)+2(*$!-C!P*-22(2!
1(,,(0!$'1!7+*!0:!:!P(*(,2(!(2!P*-22(50)+2(*'2,07*(5C(20!+C(*!$'&Q!4(0%1$-$($!,'*!
%$,-2,0)%25$($! 7+*! :! '&(2$'7'0(*(! &'.(20K+2(*(2&(! P*-22C-*',8($(*Q!
#-220621',8($(2! 7+*! -$! %$0$6*! (50)+2(*(0! -C! P*-22;! +.01%$2'2,00-220621',8($;!
7-0$0($$(0!):!,*%221-,!-C!.-2,(!C-*'(*(2&(!7-5$+*(*;!0+.3!

• J-00(71%50!
• g(+.($*'!
• S1-00(*'2,!-C!%$0$6*!
• 9'2&7+*8+1&!
• @1-..()1-00(*'2,!
• @1-..(*($2'2,!!
• @+*8+1&!.(11+.!P*(20(1!+,!1%7$$'1,-2,!!

J($+&(!<! 7+*(01:*! -$! (2! 5-2! C%*&(*(!+.01%$2'2,00-220621',8($(2!&($-1K(*$! C(&!
8K(1)! -C! 0'.%1(*'2,0C(*5$O6! (11(*! -$! &($! -2$-0! (2! 5+20(*C-$'C!
+.01%$2'2,00-220621',8($!):!=;`!+,!>;=! 7+*!8(28+1&0C'0! 0.:W!+,!.'&&(10/0$+*(!
P*-22(*Q!!
!
"+/!L"B;:H?!G@A<<B;@>;DM!

V(2!&'.(20K+2(*(2&(!%1655(01-0$(2!7-0$0($$(0!C(&!-$!&($!)1+$$(0!5%*C(*!7+*!:*1',!
P*-227*(5C(20!.+$!P*-22C-*',8($Q!V($!$-0!0:!%$,-2,0)%25$!'!-50()$5*'$(*'($!0+.!
$'10'(*!-$!(2!&'.(20K+2(*(2&(!%1655(01-0$!'22$*(77(*!.(&!(2!:*1',!7*(5C(20!):!!
>=WbQ! M:*! &'.(20K+2(*(2&(! P*-22C-*',8($! (*! 7-0$0-$$! '! 8(28+1&! $'1! &($$(!
-50()$5*'$(*'($;! 7+*(01:*! .+&(11(2! $+! .($+&(*! 7+*! :! 7'22(! &'.(20K+2(*(2&(!
C-*.(1-0$! 7*-! P*-22(2Q! V(2! (2(! .($+&(2! P*%5(*! U@VW.+&(11(*! 7+*! :! P(*(,2(!
&'.(20K+2(*(2&(! C-*.(1-0$Q! V($! -2&*(! -1$(*2-$'C($! (*! :! P*%5(! &(! 2+*.-$'C(!
C-*.(1-0$(2(!0+.!(*!P(05*(C($!'!M^4#^XQ!i\j!
!
9-21',! )*-50'0! 2:*! P*-22P(1-0$2'2,(2! P(*(,2(0! C(&! 8K(1)! -C! U@V! '! 8(28+1&! $'1!
.($+&(! <;! (*! :! &(7'2(*(! P*-220L(2-*'+! 7+*! :! 2:! &(7'2(*$(! .:10($2'2,(*! .(&!
-2-160(2Q! A$8C(*$! P*-220L(2-*'+! &(7'2(*(0! 7+*! :! ,'! '27+*.-0K+2! +.!
1(55-0K()%25$($0! 8O6(0$! )+$(20'(11(! 5+20(5C(20Q! ](55-0K()%25$! +,! *($2'2,!
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)1-00(*(0! ,K(*2(! '! +.*:&(*! 0+.! C'1! ,'! (2! 8O6! +.01%$2'2,00-220621',8($! -C!
0:*P-*$!%$0$6*!(11(*!0$*%5$%*Q!A$8C(*$!P*-220L(2-*'+!C'1!8-!(2!,'$$!C-*',8($!0+.!(*!
P(*(,2($!.(&!8(2062!):!0(,.(2$0$O**(10(!+,!1(55-0K(*-$(Q!V(22(!C-*',8($(2!$-0!
'55(! &'*(5$(! 8(2062! $'1! %2&(*! U@V! .+&(11(*'2,(2Q! H*-220L(2-*'(2(! 0'.%1(*(0!
.(&! (2! 7-0$! 1(55-0K(*-$(;! '55(! (2! -C$-,(2&(! 0+.! C(&! ($! *((1$! $'17(11(Q! M:*!
7+*8+1&(2(! (*! 0$-P'1(!.(&!&(2! ,'$$(! 1(55-0K(*-$(2! 0$-20(0! 0'.%1(*'2,(2Q!V($! (*!
.%1',! :! +C(*C:5(! 7+*! (50(.)(1! ! '22W/%$! 0$*O.2'2,! -C! ,-00(*! +,! 0$-P'1'$($! -C!
$(*.'05! 0$*:1'2,05+(77'0'(2$;! 7+*! :! -C,KO*(! +.! 7+*8+1&(2(! '! .+&(11(2! 8-*!
0$-P'1'0(*$!0(,!+,!+.!(2!C'1!7:!*(-1'0$'05(!*(0%1$-$(*!7*-!&($!&(7'2(*$(!0L(2-*'($Q!!

959 (>FFB?@:H?:?H!>I!FBD=QB?B!

0#0#$ UV)!6,B!'(')J*,(,#!
@+*! :! 5%22(! P(0$(..(! 8C'15(2! 7*-.,-2,0.:$(! +,! 8C'15(2! &($-1K,*-&! 7+*!
*(0%1$-$(*!0+.!O205(0!7*-!-2-160(2;!.:!-2-160(20!.:1!Cd*(!&(7'2(*$Q!V($!(*!7O*0$!
2:*!(2!8-*!&(7'2(*$(!.:10($2'2,(*!(2!C'1!5%22(!P(0$(..(!8C-!0+.!.:!0$%&(*(0!
+,! 8C'15(2! 7*-.,-2,0.:$(! 0+.! .:! P(26$$(0! 7+*! :! 2:! .:10($$'2,(2(Q! BC'0! (2!
P(8OC(*! ($! ,*%221-,! 7+*! &'.(20K+2(*'2,! -C! )-00'C! P*-22P(056$$(10(;! 5*(C(0! (2!
&($-1K(*$! )*+P-P'1'0$'05! C%*&(*'2,! 7+*! :! (77(5$'C'0(*(! P*%5(2! -C! .-$(*'(11Q! BC'0!
.:1($!.(&! P*-22-2-160(2! (*! :! 7'22(! (05-1(*'2,00-220621',8($(*! (11(*! *(&%0(*$!
5-)-0'$($! -C! *O.2'2,0C('(*! 5*(C(0! (2! 5+.P'2(*$! 5C-1'$-$'C! +,! 5C-2$'$-$'C!
-2-160(Q! V($! 5-2! &($! Cd*(! 8(20'5$0.(00',! :! &(7'2(*(! .:10($$'2,(2! 7O*!
-2-160()*+0(00(2! 0$-*$(*Q! S:! &(22(! .:$(2! 5-2! O205($! &($-1K2'C:! &(7'2(*(0! +,!
P*-22-2-160(2!(77(5$'C'0(*(0Q!!
!

2BD=QB!7^!

J($+&(! >! 8-*! 0$+*$! 7+5%0! ):! &($-1K(*$! C%*&(*'2,! -C! &62-.'05(! 7-5$+*(*! '! &(!
+.*:&(2(!0+.!0$%&(*(0Q!M:*!.($+&(2!P(26$$(0!C'1!(2!(2&(!+))!.(&!*(0%1$-$(*!
0+.!5-2!P(26$$(0! '!.-2,(!$(25(1',(!&(1W-2-160(*Q!V(! 71(0$(!O205(1',(!*(0%1$-$(*!
0+.! 7+*! (50(.)(1! C-*.(P(1-0$2'2,;! *O650)*(&2'2,;! ,-005+20(2$*-0K+2(*;!
P*-22(50)+2(*'2,!C'1!7'22(0!+,!(2!5-2!):!&(2!.:$(2!'227*'!&(!71(0$(!.:10($2'2,(*!
7+*!-2-160(2Q!!
!
2BD=QB!8g!

J($+&(!<!8-*!(2!1-C(*(!&($-1K,*-&!+,!&($!C'1!-C!&(2!,*%22!Cd*(!&(0$+!C'5$',(*(!
.(&!(2!0)(0'7'55!.:10($$'2,!7+*!:!5%22(!0$6*(!-2-160(2!'!*'5$',!*($2'2,Q!J($+&(2!
,'*!-11'5(C(1!C-1,.%1',8($(*!0+.!0$6*(*!&($-1K,*-&(2!($$(*!P(8+CQ!A50(.)(1C'0!,'0!
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!

_7`]>O:L!

"! >7P!]>O:"! !_7L]>O:L! "7>!]>O:L!

L" >7_]>O:L! #7?!]>O:L! ?7?!]>O:L!

_! >7?]>O:L! P7"]>O:_!
!

"7?]>O:_!

P! P7#!]>O:L! >7`!]>O:L! >7>!]>O:L!

^! >7>!]>O:?! ?7_]>O:"! >7`]>O:"!

9! ?7?]>O:"! #7#]>O:L! L7^]>O:L!

10! "7?!]>O:"! >7>]>O:"! _7`!]>O:L!

11! L7L]>O:"! >7?]>O:"! `7P]>O:L!

12! ?7#]>O:?! #7L!]>O:"! _7L!]>O:"!

13! >7L]>O:"! L7O!]>O:L! ?7_!]>O:L!

14! P7_]>O:"! ?7?]>O:"! >7_!]>O:"!

!

0#1#1 657(55(/,(,,455,85/9:;(7(+!!
U%2.%%.)&.&&'%%&8%)*+9.2.%.! 1.).&! *%%! *! ;(*11.)-'/! '%2.%%.)&.! ,+! 6,/&*%4.2!
'%2.%%.)&.@! $! 9.%9,)1! 2*)! (.2,1.! ?! -.%822.&! 1.! ;(*11.)-'/.!
'%2.%%.)&.&&'%%&8%)*+9.2.%.! &,(!./! -.&4/.0.2! *! IS'%1B,R./&!GeE:2.%%(,1.))!
h>_i! ,+! ./! B/.&.%2./2! ['-.))! L@?:"!! I'%%&8%)*+9.2./! 6,/! 6,/&*%4.2! '%2.%%.)&.!
B/.&.%2./.&! *! 2'-.)).%! ;%1./! ,+! &2'((./! 6/'! .%! I\HU:'%')8&.! ;26</2! '0!
4,%&;).%2&.)&4'B.2! I'6.2.S! F,/1*S@!A./4! '2! -.&4/*0.)&.%! K1.2.4&5,%K! ,+! K*%+.%!
1.2.4&5,%K! *! 2'-.)).%! /.6./././! 2*)! +'&&1.2.4&5,%@! F=/! +'&&).44'&5.%! 1.2.42./.&!
&2.%+.&!2.%%4*)1./!%.17!,+!'%2.%%.)&.&&'%%&8%)*+9.2.%!-)*/!1./6,/!)'0./.!.%%!%=/!
+'&&).44'&5.%!*44.!1.2.42./.&@!!



!
!

!!
!!!!L>!

!
! !

'<D.;;"!+A7M8"4/2E39?.1"<91.99.;E.EE<99EG9;35N.18"F<E."

!
C.2.4&5,%&&'%%&8%)*+9.2.%.!6,/!1.! 6,/&45.))*+.! ).44'&5.6/.40.%&.%.!./!-./.+%.2!
2*)!=!0Q/.a!
'<D.;;"!+A7!8"-<EE:.1.?E@/9EE<99EG9;35N.1.28"F<E."

-<EE:.1.?E@/9EE<99EG9;35N.1.28"F<E."
"#$%&'(%))*+,%' -%.#/0'(%))*+,%' 1$23'(%))*+,%'
ZjO7_O! ZjO7#?! ZjO7``!
!

0#1#" <+455*+(-'(5,(+!
V'&./2! B=! ).44'&5.6/.40.%&./! ,+! '%2.%%.)&.&&'%%&8%)*+9.2./! -./.+%.&!
-/'%%6/.40.%&./!(.1!6<)+.%1.!6,/(.)a!

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

90,/a!
• !"#$%#&'!"#$$!./!6/.40.%&.%!6,/!-/'%%!B./!=/@!
• ZC.2.4&5,%!./!&'%%&8%)*+9.2.%!6,/!'2!+'&&;2&)*BB!1.2.42./.&!
• ZE,/&*%4.2!'%2.%%.)&.!(@!1.2.4&5,%! ./! &'%%&8%)*+9.2.%! 6,/! 6,/&*%4.2!'%2.%%.)&.!+*22!

'2!+'&&.%!1.2.42./.&!
• ZE,/&*%4.2!'%2.%%.)&.!;@!1.2.4&5,%! ./! &'%%&8%)*+9.2.%! 6,/! 6,/&*%4.2! '%2.%%.)&.! +*22!

'2!+'&&.%!*44.!1.2.42./.&!
• Zb(*11.)-'/!'%2.%%.)&.!./!&'%%&8%)*+9.2.%!6,/!<8.-)*44.)*+!'%2.%%.)&.!
• E/.40.%&e.44'&5.!./!).44'&5.6/.40.%&!B./!=/!

!

%.50.91" ).1.?E@/9" *95.9":.1.?E@/9"
! e*2.%! A.1*;(! I2,/! e*2.%! A.1*;(! I2,/!
! ! ! ! ! ! !
>! ?7"!]>O:L! `7#!]>O:L! "7>!]>O:"! P7`!]>O:L! ?7#!]>O:"" `7#!]>O:"!
?! ?7#!]>O:L! >7L!]>O:"! P7`!]>O:"! ^7_!]>O:L! "7L!]>O:"! >7P!]>O:?!
"! ?7_!]>O:"! >7O!]>O:"! L7O!]>O:"! P7P!]>O:L! ?7#!]>O:"! >7?!]>O:?!
L" ?7?!]>O:L! _7^!]>O:L! ?7O]>O:"! P7`!]>O:L! "7?]>O:"! >7O]>O:?!
_! >7`!]>O:L! "7_!]>O:L! >7O]>O:"! L7"!]>O:L! #7#!]>O:L! ?7>!]>O:"!
P! ?7O]>O:L! ^7_]>O:L! _7?]>O:"! ^7`!]>O:L! _7?]>O:"! "7L]>O:?!
^! ?7O]>O:L! >7?]>O:"! >7>]>O:?! ^7`!]>O:L! _7^!]>O:"! P7`!]>O:?!
9! >7?!]>O:L! "7O]>O:L! >7L]>O:"! L7L!]>O:L! ^7_!]>O:L! "7_!]>O:"!
10! ?7`]>O:L! >7"]>O:"! _7#]>O:"! ^7O!]>O:L! ?7L!]>O:"! >7L]>O:?!
11! ?7P]>O:L! >7>]>O:"! #7#]>O:"! ^7#!]>O:L! "7#!]>O:"! ?7?!]>O:?!
12! ?7"]>O:L! >7"]>O:"! `7#]>O:"! ^7`!]>O:L! L7>]>O:"! ?7?!]>O:?!
13! ^7L]>O:_! ?7#]>O:L! #7L]>O:L! >7^!]>O:L! L7P!]>O:L! >7?]>O:"!
14! >7>!]>O:L! "7"]>O:L! >7O]>O:"! ^7O!]>O:L! ?7#!]>O:"! >7>]>O:?!



!
!

!!
!!!!L?!

!
! !

0#1#0 <+455'4+9:;(7(+!
V/'%%0'/*+9.2./!-./.+%.&!&,(!6,/4)'/2!*!"@?@!C.2!2'&!9.%&8%!2*)!')).!&.+(.%2!(.1!
6*/.!2*)9</.%1.!).44'&5.&S.%'/*,!(.1!2*)9</.%1.!=/)*+!-/'%%6/.40.%&a!

• M.))844.2!&.+(.%2*&,)./*%+7!0.))844.2!%.1-)=&*%+!
• M.))844.2!&.+(.%2*&,)./*%+7!;2.%!%.1-)=&*%+!
• b2.%!&.+(.%2*&,)./*%+7!;2.%!%.1-)=&*%+!
• b2.%!&.+(.%2*&,)./*%+7!0.))844.2!%.1-)=&*%+!

0#1#$ =4+9:;(7!',#!<+455*+(-'(5,*+(-'(5,!
M'/*+9.2!(,2!-/'%%6/.40.%&!&.22.&!,BB!(,2!90./'%1/.!6,/!=!6=!.%!,0./&*42!,0./!
90*)4.%! 0'/*+9.2! &,(! ./! 1*(.%&5,%./.%1.@! \%! 1*(.%&5,%./.%1.! -/'%%)'&2! &4')!
*44.!/.1;&./.!6;%4&5,%.%.!2*)!%Q/)*++.%1.!;2&28/!&)*4!'2!-/'%%.%!.&4')././!.))./!
-*1/'/! 2*)! 2'B! '0! 9,0.1&*44./9.2&6;%4&5,%.%.@! V/'%%-.&4822.)&.! 1*(.%&5,%./.&!
2*)!;2&28/7!-'&./2!B=!.%!-/'%%0'/*+9.2!(.1!.%!=/)*+!6/.40.%&!B=!>O:L!,+!%,/('2*0.!
-/'%%)'&2./!&,(!./!-.&4/.0.2!*!FGHIGJ!I:OO>@!!

-2<I"!+A7,"7"'/1<;"D2<99I2.?=.9E"0/1"=<235N.1"

V/'%%6/.40.%&.%! 6,/! .%! )*2.%! .))./! (.1*;(! -/'%%7! (.1! ;2&)*BB&/'2.! B=!
9.%9,)1&0*&!(.)),(!O7O_:>! 4+d&! ,+!(.)),(!>:>O! 4+d&7! ./! &=! )*2.%! '2! 1.%! 6'))./!
;2.%6,/! '4&.B24/*2./*.2! ,+! 2/.%+./! 1./6,/! *44.! 1*(.%&5,%./.&! 6,/@! C.%! =/)*+.!

1,0E-06 

1,0E-05 

1,0E-04 

1,0E-03 

1,0E-02 

Fr
ek

ve
ns

 

Varighet (Minutter) 

Total Small Medium Large 

'/1<;"O2<99I2.?=.9E"0/1"=<235N.1"



!
!

!!
!!!!L"!

!
! !

6/.40.%&.%!6/'!1.!&2,/.!-/'%%&S.%'/*,.%.7!(.1!;2&)*BB&/'2.!,0./!>O4+d&7!./!>O:L!
0.1! ^7_! (*%;22./&! -/'%%6,/)<B@! $! 9.%9,)1! 2*)! (.2,1.! ?! 6,/! B/,-'-*)*&2*&4!
-/'%%'%')8&.! 0*)! 1.22.! 0Q/.! 1.%! 1*(.%&5,%./.%1.! -/'%%0'/*+9.2.%! B=!
45.))./1.44.2!0.1!1.%!+5.)1.%1.!B)'226,/(.%7!(.1!2*)9</.%1.!-/'%%-.)'&2%*%+!B=!
"_O! 4kd(?@! N0*&!('%! '%2'/! '2! 0'/(.6);4&.%! 0*)! 0Q/.! 4,%&2'%2! *+5.%%,(!9.).!
-/'%%6,/)<B.2!0*)!1.22.!/.&;)2./.!*!6<)+.%1.!0'/(.1,&.!B=!&2/;42;/.%a!

!"#$%&'(% ! !!!" !
!

!!
!"#!!" ! !"#!!!"!!!!

!"#

!
!

!



!
!

!!
!!!!LL!

!
! !

!+M )(B"7"#4)"
V./.+%*%+./!'0!-/'%%)'&2./!./!;26</2!*!DEC!0./42<8.27!J'(.),%!E*/.\T!JET@!!

0#"#2 >9,9-&'?+)(+95:!
E,/! =! /.1;&./.! '%2'))! -/'%%&S.%'/*,! &,(! &4')! &*(;)./.&! ./! 1.2! ;26</2!
/*&*4,0;/1./*%+!&,(!0*)!95.)B.!=!'0+5</.!90*)4.!&.+(.%2./!&,(!0*)!/.B/.&.%2./.!
.%! -/'%%! (.1! 9<8.&2! 4,%&.40.%&@! $! /*&*4,0;/1./*%+.%! ./! 1.2! 2'22! 9.%&8%! 2*)!
0'/*+9.2.%!2*)!.%!.0.%2;.))!).44'&5.d-/'%%!&'(2!1.%!+5.)1.%1.!6/.40.%&.%!6,/!'2!
).44'&5.%! *%%2/.66./@! E/.40.%&.%! 6,/! .%! )*2.%7! (.1*;(! ,+! &2,/! ).44'&5.! ./!
(;)2*B)*&./2!(.1! ).44'&5.0'/*+9.2.%! 0.1! .%! 9.%9,)1&0*&7! )*2.%7!(.1*;(!,+! &2,/!
).44'&5.7! ,+! 1./.22./! &;((./2! &'((.%@! C.22.! ./! +5,/2! 6,/! ')).! &.+(.%2! *!
45.))./1.44.2!,+!9'/! /.&;)2./2! *! .%! )*&2.!,0./!&.+(.%2./! /'%+./2!.22./!B,2.%&*.))!
/*&*4,@!

!"#$%&'$((!!"#"$% ! !"#$!"##$%&"'$(" ! !!"#$!!"!"##$%&"'$(" !
N0,/a!
43%5'' ' ./!6/.40.%&.%!6,/!.%!)*2.%7!(.1*;(!.))./!&2,/!).44'&5./'2.!
6*3#78%$!! ./!0'/*+9.2.%!2*)!.%!)*2.%7!(.1*;(!.))./!&2,/!).44'&5.!
"%))*+,%3*$%'' /.B/.&.%2././!+5.)1.%1.!).44'&5./'2.!!
!
e.44'&5.0'/*+9.2.%! ./! -./.+%.2! 0.1! =! '%2'! '2! *&,)./*%+! &'(2! %.1-)=&*%+! '0!
&.+(.%2.2! ./! 0.))844.2@! ['-.)).%! ;%1./! 0*&./! &.+(.%2.%.! (.1! 9<8.&2! /.)'2*0!
/*&*4,7!(.1!9.%&8%!B=!1.%!9<8.&2!-./.+%.1.!B,2.%&*.))!/*&*4,a!
'<D.;;"!+M7,8"P3E3?/2<95.23958"F<E."

%.50.91" P.;<13="23E3?/"
>?! >!
^! O7?`!
>>! O7?>!
>O! O7>#!
?! O7>L!
!
['-.))! L@":>! 0*&./! 1.! _! (.&2! 4/*2*&4.! &.+(.%2.%.! *! 45.))./1.44.27! -'&./2! B=!
).44'&5.0'/*+9.2!,+! 6/.40.%&@! $! 2*)).++! 2*)! 6/.40.%&!,+!0'/*+9.2!9'/!B)'&&./*%+!'0!
).44'&5.B;%42! ,+! B,2.%&*.))! ,(&);2%*%+! '0! ;2&28/! 0Q/2! (.1! *! 0;/1./*%+.%! '0!
90*)4.!&.+(.%2!&,(!-</!-.%822.&@!E,/!=!.66.42*0*&./.!&2;1*.2!9'/!1.)./!'0!(=).2!
0Q/2!=!&B/.!).44'&5.B;%42.%.!B=!.%!&)*4!(=2.!'2!&2</&2!(;)*+!'%1.)!'0!,(/=1.2!0*)!
/'((.&!'0!1.!0')+2.!-/'%%&S.%'/*,@!I.+(.%2.%.!?7!>O!,+!^!9'/!;2&28/!B)'&&./2!
&)*4! '2! 0.1! =! &*(;)./.! 6,/&45.))*+.! ).44'&5./'2./! ,+! ).44'&5./.2%*%+./7! 0*)! &2,/.!
1.)./! '0! S'&.,(/=1.2! -.)'&2.&@! $1..)2! &.22! -;/1.! ')).! 1.! _! 9<8.&2! /'%+./2.!
&.+(.%2.%.! *%%+=! *! '%')8&.%7! &B.&*.)2! &.+(.%2! >?! B=! +/;%%! '0! 1.%! 9<8.!
/*&*4,/'%+./*%+.%@! Z=! +/;%%! '0! &.+(.%2.%.&! B)'&&./*%+! 0*)! +*! <42!



!
!
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!!!!L_!

!
! !

0'/(.-.)'&2%*%+! 2*)! ,()*++.%1.! ;2&28/! ,+! 2*1&-.+/.%&*%+./! *! 1.22.! &2;1*.2! 0*)!
&.+(.%2!?7!>O!,+!^!-.%822.&!0*1./.@!!

0#"#1 <+455,@(54+9&!
!$!.290./2!-/'%%&S.%'/*,!./!1.2!2'22!9.%&8%!2*)!6'42,/./!&,(a!

• e.44'&5./'2.!
• Z)'&&./*%+!'0!).44'&5.B;%42!
• l.22/.2%*%+!
• I.+(.%2.2&!4'/'42./*&2*4'!&,(!

o GB./'&5,%&2/844!
o GB./'&5,%&2.(B./'2;/!
o N81/,4'/-,%.2&!(,)0.42!
o M*%1/.2%*%+!,+!0*%1&28/4.!

!
B.??<E@.2<1."
$!1.%%.!1.).%!'0!S'&.&2;1*.2!-.%822.&!&'((.!).44'&5./'2./!6,/!DEC!&*(;)./*%+./!
&,(! 0.1! 1.%! B/,-'-*)*&2*&4.! -/'%%'%')8&.%! *! 9.%9,)1! 2*)! (.2,1.! ?@! C'! &4*)).2!
(.)),(! )*2.%7! (.1*;(! ,+! &2,/! ).44'&5./'2.! ./! 1.6*%./2! &,(! .2! *%2./0'))7! ./! 1.2!
-.%822.2!28B*&4.!).44'&5./'2./!6,/!90./!'0!4)'&&.%.@!e.44'&5./'2.%.!./!B/.&.%2./2!
*!['-.))!"@>:>@!
!
K;<EE.2395"<=";.??<E@.H69?1"
e.44'&5.B;%42! B=! ;2&28/.2! ./! B)'&&./2! 0.1! B,2.%&*.)).! &0'4.! ).11! &,(! 6).%&./7!
0.%2*)./!,+!)*+%.%1.@!$!2*)).++!(=!')).!<%&4.)*+.!5.22/.2%*%+./!0Q/.!(;)*+.!6/'!1.2!
+*22.! ).44'&5.B;%42@! $! E*+;/! L@":>0*&.&! '2! .2! ).44'&5.B;%42! 0.1! .%!
+'&&*%5.4&5,%&0Q&4.;2&4*))./!*!&.+(.%2!^!./!B)'&&./2!0.1!6).%&.%7!*!<0./&2.!1.)!'0!
2'%4.%@!

!
43562"!+M7,8"B.??<E@.H69?18"E.50.91"Q"



!
!

!!
!!!!L#!
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R.112.19395"/5"=39:2.19395"
F=/!0')+!'0!5.22/.2%*%+./!0;/1./.&7!2'&!1.2!9.%&8%!2*)!).44'&5.B;%42.2&!B)'&&./*%+!
*!6,/9,)1!2*)!%Q/)*++.%1.!;2&28/!,+!&2/;42;/@!C.2!2'&!9.%&8%!2*)!5.22/.2%*%+./!&,(!
0*)! +*! &2</&2! (;)*+! 4,%&.40.%&! ,+! ,(&);2%*%+! '0! ;2&28/@! l.22/.2%*%+./! &,(! ./!
/.22.2! (,2! 1.2! 6/*! 0*)! *44.! -.%822.&! *! 1.%%.! &'((.%9.%+@! C.2! ./!
-/'%%-.)'&2%*%+.%! *! &*(;)./*%+&,(/=1.2! &,(!./! *%2./.&&'%2! *! 1.22.! S'&.&2;1*.2!
,+! *44.! '%1/.! 6,/9,)1! &,(! /<84&B/.1%*%+! ,+! 2'B! '0! /<(%*%+&0.*@! U0! &'((.!
+/;%%!./!0')+!'0!0*%1/.2%*%+!0;/1./2!6,/!.290./2!-/'%%&S.%'/*,!-'&./2!B=!90*)4.%!
0*%1/.2%*%+!&,(!0*)!+*!&2</&2!4,%&.40.%&!6,/!0'/(.-.)'&2%*%+!'0!,(/=1.2@!!
!
SG:2/?<2D/9.9.E"?<2<?1.23E13?<"/5"I/2:.;395"<="523:"
\290./2!&.+(.%2!,B./././!(.1!6,/&45.))*+.!2/8447!2.(B./'2;/!,+!4,(-*%'&5,%!'0!
981/,4'/-,%./@!C.22.!./!*%6,/('&5,%!&,(!./!0*42*+!6,/!-./.+%*%+!'0!&2<//.)&.!B=!
).44'&5.9;))@! I2<//.)&.%! B=! ).44'&5.9;))! ./! '0+5</.%1.! 6,/! 6'&2&.22.! .2! ,B2*(')2!
+/*1! *! DEC! (,1.))./*%+.%@! \2! +/*1! 6,/1.).&! 0.1! '2! (,1.)).%! +=/! *+5.%%,(! .%!
+/*1+.%././*%+!90,/!,(/=1.2!1.).&!*%%!*!.%!&2,/!(.%+1.!-./.+%*%+&S.))./@!N0,/!
('%+.! -./.+%*%+&S.))./! &,(! ./! <%&4.)*+! 0'/*././! '09.%+*+! '0! %<10.%1*+!
1.2')5+/'1@! $!JET!J'(.),%! 6*%%.&!.%! 6;%4&5,%!&,(!+.%./././!+/*1.2!';2,('2*&4!
(.1!9.%&8%!B=! 5.22/.2%*%+7! ).44'&5.9;))!,+!0*%1/.2%*%+@!E;%4&5,%.%!4,%&.%2/./!
+/*1.2!/;%12!;2&)*BB&,(/=1.2!,+!*!1.2!,(/=1.2!&,(!0*)!B=0*/4.&!'0!6)'((.%.@!C.2!
0*)!&*!'2!1.2!2'&!9.%&8%!2*)!0*%1/.2%*%+!,+!;2&)*BB&/'2.@!m/*1.2!&,(!+.%././.&!(=!
'))*4.0.)! &5.44.&! ,+! ,B2*(')*&./.&! 90*&! 1.2! ./! %<10.%1*+@! C.2! ./7! 6,/! =! 6=! -.&2!
(;)*+! -./.+%*%+&/.&;)2'27! 0*42*+! =! 6,/1.).! +/*1.2! &)*4! '2! -./.+%*%+&S.)).%.! ./!
2*)%Q/(.2! 40'1/'2*&4.@! U%2')).2! -./.+%*%+&S.))./! 0'/*././! .22./! -.9,0@! $! 1.22.!
S'&.&2;1*.2!./!1.2!-.%822.2!(.)),(!_OO!OOO!,+!POO!OOO!-./.+%*%+&S.))./@!E*+;/!
L@":?! 0*&./! .2! .4&.(B.)! B=! 90,/1'%! +/*11.2! ./! 6,/1.)2! *! 6,/9,)1! 2*)! ]:78:! ,+! n:!
'4&.%7!6/'!.2!'0!-/'%%&S.%'/*,.%.!&,(!./!&*(;)./2!*!S'&.&2;1*.2@!
!

!
43562"!+M7A8"-23:"
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.4&B),&5,%!h>Pi@!$!2*)).++!<4./!B'&&*0!-/'%%-.&4822.)&.!0.42.%!B=!.%!*%&2'))'&5,%!
,+! <4./! 1./(.1! ;2%822.)&.&+/'1.%! B=! &28/4.%! *! -Q/.%1.! 4,%&2/;4&5,%7! (.1!
(*%1/.!/.&2&28/4.!2*)!=!2'!;)844.&)'&2./!,+!;2('22*%+@!
!



!
!

!!
!!!!_L!

!
! !

p!*(B).(.%2./.!6,/!(8.!-'//*././!*!.2!&8&2.(!9</.&!*44.!*!;2+'%+&B;%42.2!;2!&,(!
.%! /*&*4,7!(.%!%=/!1.2! &2;1./.&!%Q/(./.!0*&./!1.2! &.+! '2!1.2! 4'%!(.16</.!<42!
/*&*4,!6,/!'%1/.!1.)./!'0!&8&2.(.2@!!
!
b%1./1*(.%&5,%./*%+!'0!-/'%%-.&4822.)&.!0*)!+*!<42!&'%%&8%)*+9.2!6,/!.&4')./*%+!
'0!-/'%%6,/)<B!2*)!'%%.2!;2&28/!,+!'%1/.!,(/=1./7!,+!<42!&'%%&8%)*+9.2!6,/!&4'1.!
B=!-Q/.%1.!4,%&2/;4&5,%!,+!9*%1/*%+!'0!/<(%*%+&0.*./@!C.2!./!(.1!'%1/.!,/1!
0*42*+!'2!-/'%%-.&4822.)&.!1*(.%&5,%./.&!/*42*+7!,+!'2!;)*4.!')2./%'2*0./!0;/1./.&!
6,/!=!4,((.!6/'(!2*)!.%!&*44./!)<&%*%+@!
!
(E3??.2N.1"3"0.1/:.9."
U%')8&.%!6,/!=!6'&2&.22.!.%!1*(.%&5,%./.%1.!;)844.&)'&2!./!-'&./2!B=!('%+.!1'2'!
&,(! .&2*(./.&! 0.1! =! -.%822.! .+%.! (.2,1./@! E,/! .4&.(B.)! ./!
'%2.%%.)&.&&'%%&8%)*+9.2./! .&2*(./2! 0.1! =! -.%822.! [C$$A! (.2,1.%! .))./! GeE!
(.2,1.%@! C.2! 6*%%.&! B,2.%&*.)).! 6.*)4*)1./! *! 1*&&.! (.2,1.%.! &,(! 0*)! 6<)+.! (.1!
0*1./.! *! '%')8&.%! ,+! &4'B.! ;&*44./9.2! 0.1! 1.! =/)*+.! -/'%%6/.40.%&.%.@! F=/! .2!
.&2*('2! ./! -'&./2! B=! 6,/! ('%+.! '%1/.! .&2*('2./7! -)*/! 1.2! 0'%&4.)*+! =! 9,)1.!
,0./&*42.%@!C.2! 6*%%.&!,+&=!;&*44./9.2! *! =!-.%822.! '%')8&.(.2,1./! &,(! *44.!./!
2*)&2/.44.)*+!0')*1./2!,+!2.&2.2@!!!
!
M')+!'0!1.2')5+/'1!0*)!+*!;)*4!6,/(!6,/!;&*44./9.2@!\%!1.2')5./2!(.2,1.!(.1!('%+.!
6'42,/./!&,(!./!'09.%+*+!'0!90./'%1/.!4'%!+*!/.&;)2'2./!(.1!&2,/!;&*44./9.2!0.1!
'2! (.2,1.%! *%%.9,)1./! 6,/! ('%+.! B,2.%&*.)).! 6.*)4*)1./@! \%! (*%1/.! 1.2')5./2!
(.2,1.! 4'%! 0Q/.! ;&*44./! 0.1! '2! -/;4! '0! +.%./*&4.! 0./1*./! *44.! %<10.%1*+0*&!
/.B/.&.%2././!1.2!+*22.!,(/=1.2!&,(!&2;1./.&@!
!
).1<;@52<:"3"KO$"
C.2! 6*%%.&! 6,/1.)./! ,+! ;).(B./! (.1! 6,/&45.))*+! -/;4! '0! 1.2')5+/'1! *! .%!
'%')8&.(.2,1.@!U09.%+*+!'0!(=)&.22*%+.%!(.1!'%')8&.%!,+!-.9,0.2!6,/!1.2')5./2!
*%6,/('&5,%!(=!-.9,0.2! 6,/!1.2')5+/'1! *!'%')8&.%!0;/1./.&@!C.2!./!4)'/2!'2!90*&!
')).! (;)*+.! -/'%%&S.%'/*,! &*(;)./.&! *! .%! DEC:(,1.))! ,+! ')).! B'/'(.2./.!
*%4);1./.&!,+!&2/.&&2.&2.&!6,/!=!4'/2).++.!;&*44./9.27!0*)!.%!6=!.%!&0Q/2!1.44.%1.!
,0./&*42! ,0./! +5.)1.%1.! -/'%%-.)'&2%*%+./! (.1! 2*)9</.%1.! -/'%%6/.40.%&./@!
Z/,-).(.2!./!'2!.%!&)*4!'%')8&.!0*)!4/.0.!&=!&2,/!'/-.*1&-.)'&2%*%+!'2!1.2!*44.!-)*/!
B/'42*&4!+5.%%,(6</-'/2!(.1!9.%&8%!2*)!4,&2%'1./!,+!&*(;)./*%+&4'B'&*2.2@!C.2!
./!1./6,/!0*42*+!=!0;/1./.!90*)4.!B'/'(.2./.!&,(!+*/!&2,/.!;26'))!B=!/.&;)2'2.2!,+!
9'/! .%! &2,/! .66.42! B=! /.&;)2'2.2@! E,/! ! .66.42*02! =! 4;%%.! /.1;&./.! '%2'))!
-/'%%&S.%'/*,! &,(! &4')! &2;1./.&7! -</! 1.%%.! 4;%%&4'B.%! -.%822.&! %=/!
1*(.%&5,%./.%1.!-/'%%&S.%'/*,!1.6*%./.&@!!
!



!
!

!!
!!!!__!

!
! !

G0./! &2,/.! ,(/=1./!(.1!(*%1/.! 4,(B).4&! +.,(.2/*! ,+! ;2&28/&&'((.%&.22*%+!
0*)! -.9,0.2! 6,/! -/'%%-.&4822.)&.! 0Q/.! (./! .))./! (*%1/.! 9,(,+.%2@! $! &)*4.!
&'((.%9.%+!0*)!1.2!0Q/.!&0Q/2!4,&2%'1&.66.42*02!=!6*%%.!1.%!1*(.%&5,%./.%1.!
-/'%%)'&2.%!0.1! =!-.%822.! +.%./*&4.!(.2,1./@!M.1!(./!4,(B).4&.!,(/=1./! ./!
1.2! .%! 1.)! ;&*44./9.2! /;%12! -/'%%.%&! 18%'(*44! ,+! 0'/(.-.)'&2%*%+! B=!
,()*++.%1.!;2&28/!4'%!0'/*./.@!$!&)*4.!&'((.%9.%+!0*)!1.2!0Q/.!-.&2.!B/'4&*&!=!
;26</.! .%! DEC:(,1.))./*%+! '0! ,(/=1.2! 6,/! =! 6=! .%! 1.2')5./2! ,0./&*42! ,0./!
-/'%%.%&!-.)'&2%*%+!B=!,()*++.%1.!;2&28/@!
!
C.2! ./! 0*42*+! '2! /*42*+! &*44./9.2&%*0=! ,BB/.229,)1.&! 2*)! .%! 90./! 2*1@!A.%! 1.2! ./!
*44.!%<10.%1*+0*&!*!&'((.%9.%+!(.)),(!1.2')5+/'1.%!,+!&*44./9.2&%*0=.2!2*)!.%!
'%')8&.@! N0*&! 1.2! ,BB/.22.&! +,1.! /.2%*%+&)*%5./! 6,/! =! 0;/1./.! 1.2')5-.9,0! 6,/!
,BB%=.)&.! '0! '%')8&.(=)7! 0*)! 1.2! 4;%%.! 4,(-*%./.&! 6,/&45.))*+.! (.2,1./! 6,/!
+5.%%,(6</*%+!'0!-/'%%'%')8&.!*!.%!,+!&'((.!'%')8&.B/,&.&&@!
!



!
!

!!
!!!!_#!

!
! !

[+A )3E?6E@/9"<="?<2<?1.23E13E?."I<?1/2.2"3"0.1/:.","/5"0.1/:."A"
$!1.22.!4'B*22.).2!1*&4;2./.&!6'42,/./!&,(!&4*))./!&.+!;2!,+!./!4'/'42./*&2*&4.!*!1.!
B/,-'-*)*&2*&4.!-/'%%'%')8&.(.2,1.%.!&,(!-.&4/*0.&!*!4'B*22.)!"@!
!
-.9.2.;;"`P$"
I2,/.! 1.)./! '0! 1.%! B/,-'-*)*&2*&4.! -/'%%'%')8&.%! *! (.2,1.! >! ,+! (.2,1.! ?! ./!
-'&./2! B=! +.%./.))! XHU@! N./! *%%+=/! 6/.40.%&-./.+%*%+./7!
'%2.%%.)&.&&'%%&8%)*+9.2./7! &.+(.%2*%%1.)*%+! ,+! 0'/*+9.2&-./.+%*%+./@!
A.2,1./!6,/!-./.+%*%+!'0!1*&&.!0*)!*44.!1*&4;2./.&!0*1./.!*!1.%%.!/'BB,/2.%@!
"
J0E;619395EE<99EG9;35N.1"
$!9.%9,)1!2*)!(.2,1.!?!-./.+%.&!1.2!0'/*+9.2d6/.40.%&4;/0./!6,/!5.22-/'%%./!,+!
B<)-/'%%./@!$!6,/-*%1.)&.!(.1!.&4')./*%+&'%')8&./!&4')!&'%%&8%)*+9.2.%!6,/!'2!.%!
-/'%%!0*)!,(&);22.!,()*++.%1.!;2&28/!.))./!&2/;42;/7!&,(!'09.%+./!'0!&2<//.)&.%!
B=! 6)'((.%! ,+! ).44'&5.&2<//.)&.%7! 0Q/.! (.1! *! 0;/1./*%+.%@! C.%! 1.).%! '0!
;2&28/.2! ,+! &2/;42;/.%! .%! 6)'((.! .4&B,%././! ./!(*%1/.! 1./&,(! ).44'&5./'2.%!
/.1;&./.&@! C.%%.! ,(&);2%*%+&&'%%&8%)*+9.2.%! (;)2*B)*&./.&! (.1!
-/'%%6/.40.%&.%! %=/! 1*(.%&5,%./.%1.! ;)844.)'&2! &4')! 6'&2&.22.&@! C.22.! ./!
%Q/(./.!6,/4)'/2!*!1.)4'B*22.)!"@?@!J,%&./0'2*02!&=!'%2'&!1.2!'2!.%!)*2.%!5.26)'((.!
0*)! 9'! .%! ,(&);2%*%+&&'%%&8%)*+9.2! B=! _Oq@! $! /.')*2.2.%! 0*)!
,(&);2%*%+&&'%%&8%)*+9.2.%! 0'/*./.! 6/'! &*2;'&5,%! 2*)! &*2;'&5,%! ,+! 1.2! ./! 1./6,/!
,+&=! (;)*+! =! 0;/1./.! 1.%%.! ;2! *! 6/'! DEC:(,1.))./*%+./@! ! E*+;/.%! ;%1./! 0*&./!
&2/;42;/! ,+! ;2&28/! &,(! ./! .4&B,%./2! 6,/! 0'/(.@! b2&28/! &,(! -.)'&2.&! (.1!
0'/(.)'&2./!,0./!_4kd(?!0*&.&!*!6,/&45.))*+.!!
6'/+.4,1./@!b2!*6/'!1.%%.!6*+;/.%!4'%!.%!+=!*%%!,+!&2;1./.!,(!;2&28/!./!
.4&B,%./2!6,/!0'/(.!,+!1./(.1!0;/1./.!,(&);2%*%+&&'%%&8%)*+9.2.%@!

! !
43562"[+A7,8"%126?162"/5"61E1G2".?EH/9.21"I/2"=<20."

!
\%! 5.2-/'%%!(.1!.%!;2&)*BB&/'2.!B=!O7_!4+d&!0*)7! *!9.%9,)1!2*)!-/'%%'%')8&./! 6/'!
S'&.&2;1*.27! 9'! .%! 6)'((.).%+1.! B=! (.)),(! #! ,+! >O! (.2./! ,+! 0*)! (.1! &2,/!



!
!

!!
!!!!_P!

!
! !

&'%%&8%)*+9.2! ,(&);22.! &2,/.! 1.)./! '0! 1.2! %Q/)*++.%1.! ;2&28/.2@! C.&2,! )'0./.!
;2&)*BB&/'2.%!2*)!.%!-/'%%!./7!1.&2,!&2<//.!-)*/!0'/*+9.2.%!2*)!;2&)*BB.2@!C.22.!./!B=!
+/;%%! '0! '2! 1.2! 0*)! 2'! ).%+./! 2*1! =! 2<((.! .2! &.+(.%2! .22./! %.1&2.%+*%+7! 1.&2,!
)'0./.! ).44'&5./'2.%! ./@! \%! 28B*&4! 5.26)'((.! (.1! .%! ;2&)*BB&/'2.! *! 1.%%.!
&2<//.)&.%!0*)!-*1/'!(.1!.%!28B*&4!0'/(.)'&2!B=!?_O!4kd(?!h#i@!!
!
b2&28/.2!*!%Q/9.2.%!'0!.%!)*2.%!5.26)'((.!0*)!1./6,/!9'!.%!&2,/!0'/(.-.)'&2%*%+!
,0./! ).%+/.! 2*17! 90*&! 1.2! 6</2! .4&B,%./.&@! C.22.! 4'%! (.16</.! .%! &2,/! 6'/.! 6,/!
&0.44.)&.! '0! 2/844&'22! ;2&28/! *! 2*)4%822*%+! 2*)! .%2.%! &'((.! &.+(.%2! .))./!
%'-,&.+(.%2@! C.%%.! &0.44.)&.%! 4'%! (.16</.! %8.! -/;11! &,(! (.16</./!
B,2.%&*.)2!&2<//.!).44'&5./'2./!&,(!&4'B./!%8.!&S.%'/*,@!
!
F=/!.%!5.26)'((.!(.1!.%!).44'&5./'2.!B=!O7_!4+d&!W)*2.%!).44'&5.Y!-).!&2;1./2!0.1!
95.)B!'0!DEC:(,1.)).%!JET7!,-&./0./.&!1.2!'2!,(/=1.2!&,(!-.)'&2.&!'0!0'/(.!'0!
&0Q/2! )'07!&,(!0*&2! *'E*+;/!_@?:>;'(.%!0.1!95.)B!'0!&)*4.!&2;1*./!4'%!.%!0;/1./.!
90'! &'%%&8%)*+9.2.%! 6,/! ,(&);2%*%+! -)*/! 0.1! =! &2;1./.! -.)'&2%*%+.%! B=!
%Q/)*++.%1.! ;2&8/!! U09.%+*+! '0! (.%+1.%! ,+! 2.229.2.%! '0! ;2&28/! *! ,(/=1.2! ,+!
/.2%*%+! B=! 5.26)'((.%! 0*)! 1.%%.! 0'/*./.7! (.%! .%! 28B*&4!
,(&);2%*%+&&'%%&8%)*+9.2!./!*!9.%9,)1!2*)!(.2,1.!?!B=!/;%12!>Oq@!!
!
\%!6)'((.!(.1!&2,/!).44'&5./'2.!,+!.%!&2<//.!,(&);2%*%+!0*)!-*1/'!2*)!'2!.2!&2<//.!
,(/=1.! .4&B,%./.&! 6,/! 0'/(.@! C.2! ./! ),+*&4! =! 2.%4.! '2! &'%%&8%)*+9.2.%! 6,/!
.&4')./*%+!0*)!<4.!-.2/'42.)*+@!A.%!%=/!0'/*+9.2.%!2*)!.%!)*2.%!6)'((.!0*)!0Q/.!&=!
(8.! &2<//.! 4'%! 1.2! 2.%4.&! '2! &'%%&8%)*+9.2.%! 6,/! .&4')./*%+! 2*)! %Q/)*++.%1.!
;2&28/!,+! &.+(.%2!./! &2,/@!N0*&!.%! 2'/!9.%&8%! 2*)!90'! &'%%&8%)*+9.2.%! 6,/!'2!.%!
)*2.%!6)'((.!0*)!.4&B,%./.!1.2!2,2').!(.%+1.%!;2&28/7!-)*/!-/'%%6/.40.%&.%!2*)!.%!
)*2.%!6)'((.!-./.+%.2!2*)!=!0Q/.!&0Q/2!)*2.%@!C.22.!-.28/!'2!%=/!1*(.%&5,%./.%1.!
-/'%%)'&2! &4')! 6'&2&.22.&7! B/*,/*2./.&! &2,/.! -/'%%./! (.1! 4,/2./.! 0'/*+9.2! ,0./!
)'%+0'/*+.! -/'%%./! (.1! &(=! ).44'&5./'2./@! G(&);2%*%+&&'%%&8%)*+9.2! -</!
4'%&45.! 0;/1./.&! &)*4! '2! 1.%! 6=/! .%! 0./1*! B=! >OOq! .))./! Oq! '09.%+*+! '0! ,(!
;2&28/!.4&B,%./.&!.))./!*44.@!N0*&!;2&28/!*!%Q/9.2.%!'0!).44'&5.%!.4&B,%./.&!6,/!
0'/(.7!(=!1.22.! 2'&!9.%&8%!2*)! *!&'((.!+/'1!;'09.%+*+!'0!,(!&'%%&8%)*+9.2.%!
6,/!=!.4&B,%./.!'%%.2!;2&28/!./!&2,/!.))./!)*2.%@!
!
)(B"
$! 9.%9,)1! 2*)! (.2,1.! >! ,+! (.2,1.! ?! B/.&.%2./.&! 1.%! 1*(.%&5,%./.%1.!
;)844.&)'&2.%! &,(!9.%9,)1&0*&! 0'/(.1,&.! ,+! -/'%%0'/*+9.2@! C'! 0'/(.1,&.! ./!
0'/(.6);4&! *%2.+/./2! (.1! 9.%&8%! B=! 2*17! ./! 9,0.16,/&45.)).%! (.)),(! 1*&&.!
(=2.%.! =! -.&4/*0.! 0'/(.-.)'&2%*%+! B=7! '2! 0'/(.6);4&(=)*%+! ./! .%! 18%'(*&4!
0./1*! &,(! .%1/.&! *! )<B.2! '0! -/'%%&S.%'/*.27!(.%&! 0'/(.1,&.! ./! .%! 0./1*! &,(!
0*&./!90,/!(8.!.%./+*!.2!+*22!B;%42!./!-.)'&2.2!(.1!*!6/'!&2'/2!2*)!2*1&B;%42.2!%=/!



!
!

!!
!!!!_^!

!
! !

).44'&5.%! ./! '0&);22.2@! E);4&(=)*%+./! 6,/2.))./! 90*)4.%! 0'/(.! .2! +*22!(=).B;%42!
(,22'/! *! 6,/(!'0!4,%0.4&5,%7!&2/=).0'/(.!.))./!0'/(.,0./6</*%+! 2*)!.%!90./! 2*1@!
C.22.! ./! 6,/9,)1! &,(! 0'/*././! *+5.%%,(! .2! -/'%%&S.%'/*,! .22./&,(! 6,/9,)1.%.!
&,(!B=0*/4./!-/'%%6,/)<B.2!4'%!.%1/.!&.+@!E,/!.4&.(B.)!%=/! ).44'&5./'2.%!0.1!
.2!).44'&5.B;%42!'02'/!0*)!6)'((.).%+1.%!,+!6)'((.6,/(.%!.%1/.!&.+@!C.22.!0*)!
(.16</.! '2! B;%42.2! &,(! -)*/!(.&2! .4&B,%./2! 6,/! &2/=).0'/(.! 0*)! 6,/6)822.! &.+! *!
)<B.2!'0!-/'%%&S.%'/*,.2@!\%!'%2.%27!&2,/!).44'&5.!*!.2!)*2.!,(/=1.!0*)!4'%&45.!9'!
&2</&2! -/'%%-.)'&2%*%+! 0.1! ;2&*1.%! 90,/! 1.2! ./! 6/*! 2*)+'%+! B=! );627! (.%&! .22./!
90./2! &,(! ).44'&5./'2.%! &8%4./! 0*)! -/'%%.%! -.0.+.! &.+! %Q/(./.!
).44'&5.B;%42.2@!!
!
M'/(.1,&.! ./! .2!(=)! B=! 2,2')2!(,22'22! 0'/(.! *! )<B.2! '0! .2! 9.)2! -/'%%&S.%'/*,@!
A=).B;%42.2! &,(! &4')! -.%822.&! 6,/! =! 0;/1./.! 0;/1./*%+./! ./! 1.2! B;%42.2! &,(!
(,22'/! 9<8.&2! -.)'&2%*%+! '0! 0'/(.6);4&@! A.2,1.! >! 2'/! 9.%&8%! 2*)! .%! 2/'%&*.%2!
).44'&5./'2.@! C.2! 0*)! &*! '2! 0'/(.6);4&.%! 0*)! -.0.+.! &.+! .22./&,(! ).44'&5./'2.%!
/.1;&./.&! *! )<B.2!'0!-/'%%&S.%'/*,.2@!C.2!./!9./!B/'4&*&!=!(=).!0'/(.6);4&!0.1!
6,/&45.))*+.! 2*1&B;%42! *! )<B.2! '0! -/'%%&S.%'/*,.2@! \%! +5.%%,(&%*22&-.)'&2%*%+!
-.%822.&!0*1./.!6,/!=!0;/1./.!2,2')!0'/(.1,&.@!$!9.%9,)1!2*)!(.2,1.!?7!-.%822.&!
%,/('2*0.! 0'/(.)'&2./! 6/'! FGHIGJ! I:OO>7! .))./! DEC:'%')8&./! (.1! &2'-*)!
).44'&5./'2.!6,/!=!0;/1./.!-/'%%-.)'&2%*%+@!!
!
M'/(.1,&.!6,/2.))./!*%+.%2*%+!,(!2*1&'&B.42.2!*!.%!-/'%%@!\%!)*2.%!6)'((.!(.1!
)'%+! 0'/*+9.2! 4'%! 1./(.1! +*! .%! )*4.! &2,/! 0'/(.1,&.! &,(! .%! &2,/! 6)'((.!(.1!
4,/2! 0'/*+9.2@! C.22.! +5</! '2! .%90./! &2<//.)&.! B=! -/'%%! 0*)! -)*! 2'22! 9.%&8%! 2*)! *!
0;/1./*%+.%! '0! 1*(.%&5,%./.%1.! ;)844.&)'&2@! N0,/0*12! 0'/(.1,&.%! -.)'&2./!
&2/;42;/!.))./!;2&28/!*!,(/=1.27!0;/1./.&!*!9.%9,)1!2*)!(.2,1.!>!,+!(.2,1.!?!0.1!
=!(.1/.+%.!,(&);2%*%+&&'%%&8%)*+9.2!*!-/'%%6/.40.%&.%@!!
E,/1.).%!(.1!=!-.%822.!0'/(.1,&.!&,(!1*(.%&5,%./.%1.!(=)!4'%!0Q/.!'2a!

o \%!6=/!.%!,0./&*42!,0./!-.)'&2%*%+.%!*!6,/(!'0!0'/(.6);4&!,+!2*1!*!.22!2'))!
o \%! 9'/! ).22./.! (;)*+9.2! 6,/! =! 4;%%.! &'((.%)*+%.! Cbe! ,BB! (,2!

6,/&45.))*+.! (,1;)./! .))./! B)'226,/(./@! \0.%2;.)2! 4'%! Cbe! .0');./.&!
*+5.%%,(!1.!6,/&45.))*+.!B/,&5.426'&.%.!0.1!-8++*%+!.))./!0.1)*4.9,)1!'0!
.%!B)'226,/(!.22./&,(!.%1/*%+./!;26</.&!,+!-'//*././!*(B).(.%2./.&!

!
C.%!1*(.%&5,%./.%1.!;)844.&)'&2.%!6'&2&.22.&!0.1!'2!4,%&.40.%&!&.22.&!,BB!(,2!
=/)*+!6/.40.%&!,+!B/.&.%2./.&!*!.%!=/)*+6/.40.%&d)'&2!4;/0.@!r:'4&.%!*!B),22.2!0*&./!
1.%!+5.)1.%1.!-/'%%6/.40.%&.%7!(.%&!]:'4&.%!0*&./!4,%&.40.%&.%@!M.1!=!9'!.2!
4)'/2! 1.6*%./2! '4&.B24/*2./*;(7! 0*)! .%! 6*%%.! 1.%! 1*(.%&5,%./.%1.! -/'%%:
;)844.&)'&2.%!6/'!B),22.2@!M.1!=!-.%822.!1.%!=/)*+.!9.%1.)&.&6/.40.%&.%!>O:L!&,(!
'4&.B24/*2./*;(7! 0*)! .%! 6=! .%! 2*)9</.%1.! ;)844.&)'&2! B=! ]:'4&.%@! U)).! )'&2./! B=!
0.%&2/.! &*1.! '0! ;)844.&)'&2.%! *! +/'6.%! 0*)! 0Q/.! (*%1/.! ,+! 1./(.1! 0Q/.!



!
!

!!
!!!!_`!

!
! !

1*(.%&5,%./2! 6,/@! [*)! 9<8/.! 6,/! 1.%! 1*(.%&5,%./.%1.! ;)844.&)'&2.%! ./! )'&2.%.!
9<8./.7!(.%!9'/!.%!&=!)'0!=/)*+!9.%1.)&.&6/.40.%&!'2!1.!9'/!.%!'4&.B2./2!/*&*4,@!
!
*" N.9N/;:" 13;" 0.1/:." ," .2" ;<E1" X" >2;35" D2<99I2.?=.9E" 7" H;/11.1" D<E.21" H>" .9" 2<95.21" ;3E1." /=.2"
?/9E.?=.9E.9"13;"<;;."H/1.9E3.;;."D2<99EF.9<23/"I2<";<="13;"NaG8"0.:"13;Na2.9:."D2<99I2.?=.9E+"b2;35"
D2<99I2.?=.9E"E600.2.E"E>"3".9".5.9"?/;/99."I2<"NaG"?/9E.?=.9E"/5"/HH"13;";<=8"E/0"=3E1"3""

['-.))!_@?:>@!
"

'<D.;;"[+A7,8"L606;<13="I2.?=.9E8"F<E."

L/9E.?=.9E" 42.?=.9E" L606;<13="I2.?=.9E"
"*+$<' 43%)=%&+<' !"#$%#&'!!!! !!! !!!
s! s! s!
s! s! s!
s! s! s!
"*+$&><' 43%)=%&+&><' 43%)=%&+?&><@A&'
"*+$&' 43%)=%&+&' 43%)=%&+&'
!!
C.22.!-.28/!'2!90,/!%<8'42*+!1.%!1*(.%&5,%./.%1.!;)844.&)'&2.%!-)*/7!'09.%+./!
'0! 90,/! ('%+.! &*(;)./*%+./! &,(! ./! ;26</2! ,+! 90,/! &2,/! 4,%&.40.%&! 1.!
6,/&45.))*+.!-/'%%&S.%'/*,.%.!/.B/.&.%2././@!N0*&!1.2!./!+5,/2!.2!1=/)*+!;20')+!'0!
-/'%%&S.%'/*,! &,(! *44.! /.B/.&.%2././! 0./&2.! ;26'))7! 0*)! 1.%! 4;(;)'2*0.!
6/.40.%&.%!%=!'4&.B24/*2./*.2!B=!>O:L!%=/!-/'%%)'&2.%!./!6,/!)'0@!N0*&!.%!*44.!2'/!
9.%&8%!2*)!')).!(;)*+.!).44'&5.B;%42./7!(.%!1.!&.+(.%2./!&,(!9'/!&2</&2!*%%9,)1!
'0! 981/,4'/-,%./! ,+! 9<8.&2! =/)*+! -/'%%6/.40.%&! 0*)! .%! 6=! .%! )*&2.! ,0./!
-/'%%&S.%'/*,!&,(!/.B/.&.%2././!1.%!9<8.&2.!4,%&.40.%&.%@!A.1!2'%4.!B=!1.%!
4;(;)'2*0.! 6/.40.%&.%!./!1*&&.! )'&2.%.!0*42*+./.!.%%!')).!1.! )'0.!-/'%%)'&2.%.@!
C.2! ./! 1./6,/! &0Q/2! 0*42*+! '2! 1.%! 6</&2.! /*&*4,'%')8&.%! &,(! '0+5</! 90*)4.!
&.+(.%2./!,+!-/'%%&S.%'/*,!&,(!&4')!-/;4.&!-)*/!0;/1./2!%<8.@!
!
E'/.%! (.1! 1.%%.! 28B.%! 2*1)*+! ;20.)+.)&.! '0! &.+(.%2./! (.1! B,2.%&*.)2! 9<8!
4,%&.40.%&!,+!-/'%%6/.40.%&7!./!'2!1.2!4'%!0Q/.!0'%&4.)*+!=!'0+5</.!90,/!('%!
&4')!&.22.!+/.%&.%!6,/!90,/!('%+.!&.+(.%2./!&,(!&4')! *%%+=! *!'%')8&.%@!C.%%.!
2*1)*+.! 0;/1./*%+.%! ;2+5</! 1./6,/! .%! ;&*44./9.2@! C.2! (.&2! ,B2*(').! 0*)! 1./6,/!
0Q/.!=!*%4);1./.!')).!&.+(.%2!,+!')).!B,2.%&*.)).!-/'%%&S.%'/*,@!C.22.!./!*44.!!
B/'42*&4!+5.%%,(6</-'/2!6/'!.2!<4,%,(*&4:!,+!2*1&:B./&B.42*0!*!
B/,&5.42&'((.%9.%+@!
!
$!(.2,1.!?!B/.&.%2./.&!1*(.%&5,%./.%1.!;)844.&)'&2!&,(!-/'%%0'/*+9.2!-'&./2!
B=! &.+(.%2&2<//.)&./7! ).44'&5.6/.40.%&./7! '%2.%%.)&.&&'%%&8%)*+9.2./7!



!
!

!!
!!!!#O!

!
! !

%.1&2.%+*%+&2*1./! 2*)! &.+(.%2.%.! ,+! .66.42.%! '0! 2/844'0)'&2%*%+@! C.%!
1*(.%&5,%./.%1.!;)844.&)'&2.%!6'&2&.22.&!B=!&'((.!(=2.!&,(!*!(.2,1.!>7!90,/!
)'&2.%.! W-/'%%0'/*+9.2.%.Y! /'%+./.&! 6/'! )'0! 2*)! 9<8! (.1! 2*)9</.%1.!
-/'%%6/.40.%&@! V/'%%0'/*+9.2.%.! B),22.&! &=! (,2! 4;(;)'2*0! -/'%%6/.40.%&@!
C.%%.! (.2,1.%! 0*)! *%4);1./.! &'(2)*+.! &.+(.%2./! ,+! ).44'&5./'2./! (,2!
-/'%%6/.40.%&./@! C.%! B,2.%&*.)).! 6'/.%! 6,/! =! ,0./&.! 0*42*+.! -/'%%&S.%'/*,! 0*)!
/.1;&./.&! 4/'62*+! ,+! ')).! B,2.%&*.)).! -/'%%0'/*+9.2./! (.1! 2*)9</.%1.!
-/'%%6/.40.%&!0*)!0Q/.!(.1!*!0;/1./*%+.%@!!
!
I0'49.2.%! (.1! 1.%%.! (.2,1.%! ./! %=/! &.)0.! -/'%%-.)'&2%*%+.%! &4')!
*(B).(.%2./.&! *! '%')8&.%@! M.1! =! -.%822.! %,/('2*0.! -/'%%)'&2./! ,+! *44.!
-/'%%)'&2./! &,(! /.B/.&.%2././! -/'%%! *! '%')8&.,(/=1.27! 0*)! 1.2! 0Q/.! &2,/2!
B,2.%&*')! 6,/! &B/*4! *! /.&;)2'2./! 6/'! -/'%%'%')8&.%! ,+! 1.%! 6'42*&4.!
1*(.%&5,%./.%1.! -/'%%)'&2.%! &,(! 0*)! ,BB&2=! >O:L! +'%+./! B./! =/@! $! 9.%9,)1! 2*)!
(.2,1.!?!./!DEC:'%')8&./!.2!')2./%'2*0!2*)!=!-/;4.!1*&&.!)'&2.%.@!N0*&!1.22.!&4')!
+5</.&! ./! 1.2! <%&4.)*+! =! /.1;&./.! '%2')).2! -/'%%&S.%'/*,! 6,/! =! *0'/.2'!
.66.42*0*2.2.%!(.1!(.2,1.%@!

[+M 4/2E;<5"13;"I/2D.:2395""
!
E,/! =! -.%822.! .%! (.2,1.! &,(! 2'/! 9.%&8%! 2*)! ')).! &.+(.%2./7! ).44'&5./'2./! ,+!
0'/*+9.2./! &'(2!;%%+=!=!-/;4.!%,/('2*0.!-/'%%)'&2./7!-</!1.2!0;/1./.&!90*)4.!
-/'%%&S.%'/*,! &,(! /.B/.&.%2././! 1.%! 1*(.%&5,%./.%1.! ;)844.&)'&2.%! 6</!
&*(;)./*%+.%.! &2'/2./@! N0*&! .%! 1*(.%&5,%./.%1.! -/'%%0'/*+9.2! -./.+%.&! *!
9.%9,)1!2*)!(.2,1.!?7!6,/!90./!'0!).44'&5./'2.%.7!4'%!('%!&,/2./.!1*&&.7!&,(!(.1!
0'/(.1,&.%.! *! (.2,1.! >7! ,+! &.22.! ,BB! .%! 0'/*+9.2d4;(;)'2*0! 6/.40.%&! 2'-.))@!
C.22.! +5</.&! 0.1! =! &,/2./.! -/'%%0'/*+9.2./! (.1! 2*)9</.%1.! =/)*+! 6/.40.%&! ,+!
&;((./.! 4;(;)'2*0! 6/.40.%&7! &,(! *! ['-.))! _@?:>@! N0*&! .%! -.%822./! &'((.!
1'2'+/;%%)'+7! (.%! )'+./! .2! B),22! &,(! ./&2'22./! 0'/*+9.2./! (.1! ! 1.! 2*)9</.%1.!
).44'&5.&S.%'/*,.%.7! *! ]:'4&.%7! 4'%! .%! 6*%%.! 90*)4.2! &.+(.%2! ,+! &,(!
/.B/.&.%2././!1.%!1*(.%&5,%./.%1.!-/'%%0'/*+9.2.%@!!
!
C.%%.! (.2,1.%! ./! 2.&2.2! 6,/! =! 6*%%.! 1.2! 1.! &.+(.%2! &,(! /.B/.&.%2././! 1.%!
1*(.%&5,%./.%1.! -/'%%0'/*+9.2.%! 6/'! S'&.&2;1*.2@! V/'%%0'/*+9.2.%.! ,+!
-/'%%6/.40.%&.%.!&,(!/.B/.&.%2././!&2,/! ).44'&5.!-).!&,/2./2! 6/'! )*2.%!0'/*+9.2!
2*)!&2,/7!(.1!2*)9</.%1.!6/.40.%&!,+!./!B/.&.%2./2!*!m/'6!_@":>@!C.2!0'/!,0./!LOO!
).44'&5.&S.%'/*,! (.1! *! 0;/1./*%+.%! '0! 1*(.%&5,%./.%1.! ).44'&5.0'/*+9.2@!
e.44'&5.&S.%'/*,! &,(! ./! *! ,(/=1.2! /;%12! '4&.B24/*2./*.2! B=! .%! =/)*+!
-/'%%6/.40.%&!)*4!>O:L!0*&.&!1./6,/!6,/!&.+!&.)0!*!m/'6!_@":?@!
!



!
!

!!
!!!!#>!

!
! !

!
-2<I"[+M7,8"B.??<E@.EF.9<23/"0/1"?606;<13="I2.?=.9E8":3E?6E@/9"

!
-2<I"[+M7A8"B.??<E@.EF.9<23/"0/1"?606;<13="I2.?=.9E8":3E?6E@/97A"

_7OO\:O_!

>7OO\:OL!

>7_O\:OL!

?7OO\:OL!

?7_O\:OL!

"7OO\:OL!

"7_O\:OL!

$?
?6
0
6;
.2
1"D
2<
99
I2
.?
=.
9E
"

B.??<E@.EF.9<23/"

B.??<E@.EF.9<23/"X"?606;<13="
D2<99I2.?=.9E"

O7OO\oOO!

?7OO\:O_!

L7OO\:O_!

#7OO\:O_!

^7OO\:O_!

>7OO\:OL!

>7?O\:OL!

>7LO\:OL!

$?
?6
0
6;
.2
1"D
2<
99
I2
.?
=.
9E
"

B.??<E@.EF.9<23/"X"?606;<13="
D2<99I2.?=.9E"
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!
! !

C.2! ./! ('%+.! ).44'&5.&S.%'/*,! (.1! 0'/*+9.2! &,(! ./! *! %Q/9.2.%! '0!
'4&.B24/*2./*.2! B=! >O:L@! C.! &'((.! &S.%'/*,.%.! ./! )*&2.2! ;%1./!(.1! 2*)9</.%1.!
-/'%%6/.40.%&! 6,/! =! -*1/'! 2*)! 0;/1./*%+! '0! 90*)4.! ).44'&5.&S.%'/*,! &,(! -*1/'/!
(.&2!2*)!1.%!4;(;)'2*0.!-/'%%6/.40.%&.%7!,+!1./6,/!./!(./!/.B/.&.%2'2*0.@!
!

!
-2<I"[+M7M8"O2<99I2.?=.9E8":3E?6E@/9"

E/'!1.22.!6*%%./!0*!;2!'2!.%!&2,/!).44'&5.!*!&.+(.%2!>?7!>7>O7!>>7!L7!>L7!^7!L7!P7!>>7!
,+!>?!0*)!+*!.%!1*(.%&5,%./.%1.!).44'&5.0'/*+9.27!(.%!'0!1.!%.0%2.!&.+(.%2.%.!
./!1.2!-'/.!&.+(.%2!>?!,+!&.+(.%2!^!&,(!9'/!.%!9<8!=/)*+!-/'%%6/.40.%&@!C.2!
-.28/!'2!&.+(.%2!>?!,+!^!0*)!0Q/.!-/'!/.B/.&.%2'%2./!6,/!1.%!1*(.%&5,%./.%1.!
-/'%%0'/*+9.2.%@! N0*&! .%! &./! 2*)-'4.! B=! S'&.&2;1*.2! ,+! 1.%! 6</&2.!
/*&*4,0;/1./*%+.%! '0! &.+(.%2.%.7! -'&./2! B=! *%%9,)1! '0! 981/,4'/-,%./! *!
&.+(.%2.%.! ,+! ).44'&5.6/.40.%&7! ./! &.+(.%2.%.! >?! ,+! ^! ! 2,! '0! 1.! 6.(!
&.+(.%2.%.!&,(!&4*))./!&.+!;2!(.1!9<82!/*&*4,B,2.%&*').@!
!
N0*&! 1.%%.! (.2,1.%! -.%822.&! 6,/! =! &.).42./.! ;2! 90*)4.! &.+(.%2! &,(!
/.B/.&.%2././!1.%!1*(.%&5,%./.%1.!-/'%%0'/*+9.2.%7!,+!90*)4.!-/'%%6/.40.%&./!

O7OO\oOO!

_7OO\:O#!

>7OO\:O_!

>7_O\:O_!

?7OO\:O_!

?7_O\:O_!

O2
<9
9I
2.
?=
.9
E"

O2<99I2.?=.9E8"EF.9<23/"
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1.!6,/&45.))*+.!).44'&5.&S.%'/*,!-*1/'/!(.1!2*)!1.%!4;(;)'2*0.!-/'%%6/.40.%&.%7!
0*)! .%! 4;%%.! 0;/1./.! 90*)4.! &.+(.%2! &,(! /.B/.&.%2././! 1.%! 1*(.%&5,%./.%1.!
-/'%%0'/*+9.2.%@!!
!
DEC!(,1.))./*%+! '0! ).44'&5./! 0.1!1*&&.! &.+(.%2.%.! 0*)! 0*&.!90*)4.!-/'%%)'&2./!
&,(! 4'%! 6,/.4,((.! 6,/! 1.%! 1*(.%&5,%./.%1.! -/'%%0'/*+9.2.%@! N0*&! 1.%%.!
B/,&.&&.%! +5.%2'&! 6,/! ')).! ).44'&5./'2./! &,(! ./! -.%822.2! *!
-/'%%0'/*+9.2&'%')8&.%7!0*)!.%!6=!,0./&*42!,0./!90*)4.!0'/*+9.2./!,+!-/'%%)'&2./!
.%! )*2.%7! (.1*;(! ,+! &2,/! ).44'&5./'2.! 0*)! -*1/'! (.1@! M.1! =! *%2.+/./.!
0'/(.6);4&.%! (.1! 9.%&8%! B=! 1*(.%&5,%./.%1.! -/'%%0'/*+9.27! 6,/! 90./!
).44'&5./'2.7!0*)!.%!6=!,0./&*42!,0./!0'/(.1,&.%!6,/!-/'%%./!(.1!)*2.%7!(.1*;(!
,+!&2,/!).44'&5./'2.@!Z=!1.%%.!(=2.%!-)*/!1.2!2'22!9.%&8%!2*)!')).!).44'&5./'2./!,+!
0'/*+9.2./!*!0;/1./*%+.%!'0!1.%!1*(.%&5,%./.%1.!-/'%%;)844.&)'&2@!G+!'))*4.0.)!
/.1;&./.&!'%2'))!%<10.%1*+.!-/'%%&S.%'/*,!2*)!.2!(*%*(;(@!N0*&!(.2,1.%!+*/!-/'!
/.&;)2'2./! 0*)! -*1/'! 2*)! .%! 2*1:! ,+! 4,&2%'1&.66.42*0! '%')8&.B/,&.&&! &,(! +*/!
%<10.%1*+!*%6,/('&5,%!6,/!=!+5</.!.%!-/'!0;/1./*%+!'0!-/'%%:Cbe@!$!6*+;/!_@":?7!
./!6,/&)'+!2*)!(.2,1.!&'22!*!.2!6)821*'+/'(@!!
!
A./4!'2!1.%%.!(.2,1.%! 6,/!;20.)+.)&.!'0!1*(.%&5,%./.%1.! ).44'&5.&S.%'/*,!./!
.2! 6,/&)'+! &,(! (=! &2;1./.&! 0*1./.! ,+! 0')*1./.&! 6</! (.2,1.%! .0.%2;.)2! 4'%!
-.%822.&@!!
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!
43562"[+M7,8"4;G1:3<52<0"/=.2"I/2E;<5"13;"=3:.2."E16:3.2"<="0.1/:."I/2"H2/D<D3;3E13E?"D2<99<9<;GE."

!
!
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[+! )3E?6E@/9"<="F<E.2.E6;1<1.2"
$! S'&.&2;1*.2! ./! B/,-'-*)*&2*&4.! -/'%%'%')8&./! ;26</2! *! 9.%9,)1! 2*)!(.2,1.! >! ,+!
(.2,1.!?@!V/'%%&S.%'/*,.%.!*!&*&2.!1.)!'0!S'&.&2;1*.2!./!-.&2.(2!.22./!.%!1.)0*&!
40'%2*2'2*0! ,+! 1.)0*&! 40')*2'2*0! 0;/1./*%+@! N0*)4.! &.+(.%2./! &,(! ./!
/.B/.&.%2'2*0.!./!0;/1./2!*!6,/9,)1!2*)!&.+(.%2.%.&!(.%+1.!'0!-/.%%-'/!+'&&!,+!
).44'&5.&'%%&8%)*+9.2@! M*1./.! ./! ).44'&5./.2%*%+./7! 0*%1/.2%*%+! ,+! '%1/.!
0'/*'-)./!6'&2&'22!6,/!=!+*!&2</&2!4,%&.40.%&!(.1!2'%4.!B=!.4&B,%./*%+!'0!;2&28/!
,+! &2/;42;/@!C.%%.!(.2,1.%! +*/! .2! ;20')+! -/'%%&S.%'/*,! &,(! /.B/.&.%2././! 1.!
0./&2! 2.%4.)*+.! -/'%%-.)'&2%*%+.%.@! \%! B,2.%&*.))! 6.*)4*)1.! *! 1.%%.! 1.).%! '0!
S'&.&2;1*.2!./!'2!-/'%%&S.%'/*,!&,(!./!0*42*+.! 6,/!'%')8&.%! *44.!./! 2'22!9.%&8%!
2*)@! p! /.1;&./.! '%2'))! -/'%%&S.%'/*,! 0'/! %<10.%1*+! 6,/! =! 4;%%.! +5.%%,(6</.!
B/,&5.42.2! *! 1.%%.! &'((.%9.%+@! $1..)2! &.22! -;/1.! ')).! -/'%%&S.%'/*,! 6/'! 1.!
9<8.&2!/*&*4,/'%+./2.!&.+(.%27!&B.&*.)2!&.+(.%2!>?!*%%+=22!*!'%')8&.%@!!
!
$! 2*)).++! ./! 0'/(.)'&2.%.! &,(! ./! -.%822.2! *! DEC:(,1.))./*%+.%.! -'&./2! B=! .%!
4,%&2'%2! ).44'&5./'2.@! I*(;)./*%+.%! ./! &2'%&.2! %=/! 6,/9,)17! &,(! *%%! ,+!
;2&2/<(%*%+! '0! 4'/-,%./! *! (,1.)).%! ,+! &2/=).6);4&/'2.%7! ./! &2'-*).@!
I2/=).6);4&/'2.%! ./! 1.%! '%1.)! '0! 0'/(.%! &,(! +=/! 6/'! 6)'((.%! 2*)! ,(+*0.)&.%.!
&,(! *! 6,/(! '0! &2/=).6);4&@! E);4&(=)*%+.%.! .%! 1'! 6=/! ;2! 0*)! /.B/.&.%2./.! 1.!
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