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X3$7&1$#1)3810)3&'ILG!-&'2&#)!)3& &I X&'&I X'0#O! #81$#(411$2$58&#)!.((4/-)$0#(10#1)3&1-0)&#)$.7!'$(Z(I!
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3&.7)32.'8128#)'&(5!64)!.7(01.)10)3&' ($/$7.'164$78$#9(1)3'049304)1)3&! 204#) *1>3$(! ($)&.) &QH! 2
-0)&#)$.77*18.#9&'04(! (2&#.'$O(1$1!.1 1$'&1 X047810224 1 $#1(423!.164$78$#951 &(-&2$.77*110')3&!0224- #)
X30!.'&!#0)! 2.-.67&! 011'&(24$#9! )3&/(&TY6EIB(! -.)$247."19'04-1'& TSB! )3&!=>1)0! 3&7-1)3&/!
89%.24.)&!1)3&!164$78$#91! POX&VI&B)(0#&I6& LRS! $#1.17.'0&!1-.")1011)3&#4'($#9!30/&(1) 3&5(!

&) SH(A11$2$8H) T $H#()'42)&8! #81)3&! '$(Z! .((4/-)$0#(! ‘&) -'0%&H! )0! 6&! $#.8&Y4.)&I! U#! O&H#E'.7!
)30493510#&!12.#1(*1)3.)1:=>1$#1.13&.7)32.'&12&#) &I KY() 7$Z& 7*1)0! 68&))&'10'0 . #$[&8!)3.#1.t=>

$#1 | #4($#9! 30/&5! 682.4(&! .1 3&.7)32.'&! 2&#)'&! $(! 20#().#)7* 0224-$&8-&S)&Y(! YX&H)* KLOA'!

304'(1.1 8.5 X3$7&! #4'($#9! 30/&(! 9&H#&'.77*! 3.9%8&! O#&! -&'(0#! -&'10'/$#9! .1 #$93)! (351)! $#! .1 X307&!
#4'($#9130/&!1)3.)1(0/&)$/&(1304(& @G10224- #)(I

Deaths by fire
Source: CBS (2000 - 2010)
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C*8.0$% FHEW) <5H60H(%)<$%!$)<$03" (‘SEYH<$60$ %/ 05%*(*,")$%)<$%++0$5%*(%'1$33*(851%) <$%/3.$%/"0!
)<$%/.*3'*(85%-)<$0%)<"(%"%'| BFI*BE 5HUIELLM%-(36%5<-1%)<$%)-)"3%(.#/$0%- GRS0S % 9% K FADB
|
N$94'&IBI(30X(1)3.)!.220'8$#91)01().)$()$287). 10#! ##4.712.(4.7)$&(1.(1.I'&(47)!10111$'&3198&' . 9&!
#4/6&'101!8&.)3(1$#!)3&!F&)3&'7 #R%&'.1-&'$08I'0/ 1?GGG!4#)$7!?GBGROMRK5! ?GBBR)3&!
*&.'1?GBG5!.1)0).7!®®!8&.)3(10224"&B4&!)0! 1$' &0/ X3$23!L @!0224"&8!$#!.1'& ($8&#)$.7!8X& 7 7$#9!
Q'&8!6.'(R!.#8!LG!8&.)3(10224"&8!$#164$78$#9(10)3&'1)3.#18X &7 7$#9 (| QEVRHSBHRS. 718X &7 7$#9(!
$#1)33(1-.)$247.'1 2.(&! &\2748&!)3&! #4'($#9! 30/8Z&! ().)$()$2.7!8.).1 01! 8&.)3(! $#! 0)BRLS78F#9!
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N4)3&/0'&5!.220'8$#9)0!'&(&.'23!
20#842)&B#1)3&!"#$)&8!<).)&(10%8&
1-&'$08101! 104" *&.' (| Q?GIBGGIR
6+ )3&! Cl/&'$2.#! F.)$0#.7! $l&!

Fires that caused damage (per function)
Source: CBS (2010)

'0)&2)$0#!C((02$.)$0#!QFN;CR5!)3"  Living
04)! 01! &%&"! 1$%&! %$2)$/(! 01! 3 “ Jail
1$'&(1X3&'&!-3*($2.7185(.6$7$)*! X.(! 2251 Accomodations
1.2)0'l X&'&! 0%&'1)3&! .9&! 01! A@! | s  Office
0788&0Q=%.")(5!?GBBR Education
=%&#1)30493!().)$()$2.7!8.). Healthcare
$(#0)!.%.$7.67&10#130X!/.#*18&.)3 - Industry/agriculture
3.%&!0224"&8! $#! #4'($#9! 30/&(1 0'! N— Station
30(-$).7(5! 8.).! $(! .%.$7.67&! O#! )3« 3 7 v Assembly
J04#)! 01! 1$'&(!)3.)! 0224"&8!#8! 253} Other
2.4(&8! -'0-&)* 8./.9& ! $#! )3&! o 128100
F&)3&'7.#8(! >38(! $(! (30X#! 10'1)3&! C*8.0$%FEHKYS3%(.#/$0%-+%+*0$5%)<")%,".5$' %('%)8$%6$
*&.'17GBG! $#$94'&! BI?! #8!$(1 7$()&8! KLDL9%80-.;$'%;$0%/.*3"*(8%+.¢40:9%KIEDDB

-&'| GASTSSHO! 14#2)SOHB(! (30X#!
)3.)! $#13&.7)32.'&! 2&#) &FAL! 1$'&(1 2.4(&8! 8./.9&!1)0! 30(-$).710-&)* $#! )3&! *&.'| ?7GBGH3&(&!
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(.778&1#4'($#9130/&1'00/( 1)3.)19&#&". 77*13.%8&17.'9&" 1BEB(!$#!20/-.'$(0#1)0!30(-$) 7"00/( 5!$1!
&#049310\*9&#1$(1-'0%$8&8!)01)3&!14&716*1&19117&.%$#9!.1800'10-&H#]
|
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27&.7T*(30X#)3.)B&'&!I()$77!$(1.1(46().#)$.7123.#28&110')3&10224- #)(1011#4' ($#9!30/&(10'13&.7)32.'&!
1.2$78(1)016&20/&1%$2)$01! .| B'8!: & ($8&(1)3&(&!'&9$()&'&8!8&.)3(1)3&'&! ' &!#4/& 04 (1 $#2$8&H) (!
$#1 X3$23! -&0-7&! 90)! $HEA'&S! (1.1 '&(47)! 01! .1 1$'RA&HB '&! .7(0! -&0-7&! X30! 8$&8! 1'0/!)38&!
20#(&Y4&#2& (101! (/0Z&! $#3.7.)$0#! .1 1&X! 8.*(1 TNBIB(1)3&'&10'&! $/-0').#)! )01 2'&.)&! . 1$'81&!
&H%S'O#/&H)! 101 )3&(&! 0224-.#)(5! #8! &(-&2%$.77*! 10'1)3&! 0224- #)(! X30! .'&! #0)! .67&!)0! '&(24&!
)38&/(&T%&(1$#12.(&101!.#18/& O&HRIN') 3$(!'&. (0#5!)3&! 107 70X $#I!'& (&.'23! Y 4&()$0#!$(16'0493)14-+
|
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A<6 G-3-H#ISE*#22/(HSE
>38'&(&.'23! YA&()SOUHS! (46 K A& ()SOH('& | #(X&'&B6*1 20#842)$HIH &\-&'$I&H). 7!'&(&.'23! O#!
)3&! &%.24.)$0#! (-&&8(! 01! 6&8'$88&#! 64$78$#9! 024 GH(X3$23! $)! $(! .#.7+(&8! X38)3&' $)! $(!
-0(($67&!)B&) & /$#E!)3EDEY 4SH<. 1&1=9'& ((1>$/&OX=RI>3&!0<=>I$(1)3&#120/-.'&8!)01) 3B =>I5
X3$231$@3$8&%&8! 6*1($/47.)$#9!.12.(&! OUBE! .1 30(-$). 7! .#81#4'($#9! 30/&!#81 20/-.'&8!)0!)38&!
&\-&'$I&#). 7T106) $#&8!'&(47)011)3.)1 2.(&! (4811 CH 8\-&'$/&H)! $(1 204#842)&8! 6&2.4(&!#0!8.).1$(!
*8)1.9%.$7.67&10#1)3&189%.24.)$0#!(-&&8(1011688'$888#164$78$#91D0224- #)(I
>3818\-&'$/&#)1$(120#842)&8I$#!.1'00/1X$)3$#!.11$'&120/-.)/&#)I1>3&1#4/6810116&8(1)3.)!
3.9%8&1)016&!824.)88104)1011)3&!'00/18$11&'(16&)X&&H#1&.23130(-$). 7). #8!#434D 1C7)304931)3&!
(8))$#0!$(18SRERI$# 88 *1($)4.)$0#5! 1 $OARMBAR 14(&81)0! (238/.)$2.77*18&(2'$6&!)3&!-'$#2$-7&101!
)3$(18\-&'S/&H)ICI1$'&IS(1. ((4/&81)01().)! #*X3& &I $#1)3&!'00/1#81)3&!1-&0-7&I$#($8&IX$T7I'& Y 4$'&1)O!
68&!$//8&8$.)&7*18%.24.)&811'0/1)3&!'005!X$)304)!)3&!:=>1)"*$#091)0!&\)$#94$(31)3&!1$'&I

C*8.0$%BER$H")*,%0%$;0$58()")*-(%-+%)<$%$R; SO+#$() E

Cl($/47.)$0#1011.12.(&! ()48*1$(1 20#842)&8! $#1)3&! 20/-4)&'1-'09" ./ nBI$H#./$2! ($/47.)0'p! QN <RI
N,<!Q1$&78!/08&7RI$(1230(&#!0%&./[0#&1/08&7!6&2.4(&!$)!.770X(110'.1/0'&! 8ESHTEBIFHOL!
TTISHITARH2$H#AN&'( IIN,<I4(&(!)3&!IM.'9&!=88*I<$/47.)$0#!IQM=<R!/&)308!)0!(07%&!$)(1$#-4)IIN,<!$(!
1 20/-4).)$0#.7! 174$8! 8%/$2(! QWN,R! ($/47.)0'l! S3$7&! /0()! WN,! ($/47.)04(&! )3&I0&*#078(!
C%&'.9&8! F.%$Q0Z&(QOCF<RI)0! (07%&!)3&$'1%0)$2&(5! N,<!/.Z&(1 4(&! 011)3&! M=<!/&)3080709*I!NO'!
(07%$#9! 1$'&! ($/47.)$0#(! .| M=<! $(! /0'&! 20#%&H#$&#)! 0! 4(&! )3.HSIATQESHS! 6&2.4(&! .EM!
2.7247)&(! )3&! YA'647&#2&! $)(&71! X3$7&! KSATFBOH#! '&YA$'E&(! (-&2$1$2! )4'6478#28&) $#-4)I!
N4)3&/0'&!1)3&! N,<! ($/47.)$0#! /08871 /.Z&(! 4(&! 01! -'0-&'7* %&'$1$&8! .#8! %.7$8.)&8! &Y4.)$0#(! )O!
(07%&1)3&($/47.)$0#) #81)3&114871'&.2)$041-." /&) &' (12.#16 &)/ FA+1&#)& &8I
>X0!12.(&!()48$&(5!0#&!30(-$). 7! #810#&I#4' ($#9!30/&5!.'&! $#96&()$9.) &8I X$) 3! 8$11&'&#)! (&))$#9(!
)01 #.7+(&!)3&! 85()'$64)$0#! $#1)3&104)20/&11>3&! ($/47.)$0#! $(1-&'10'/&8!)0!'&)&KE>1 0#1)3&!
2.(&()48*11C1)&'1)3&! ($/47.)$0#!$(1 20#842) 88k =>!$(1 20/-.'&8!)0!)3&! O<=>!011)3&! &\-&'$/&H)!
20#842)&8!.)))380(-$).710'#4'($#9130/8!>3&104)20/&!01160)31)3&! ($/47.)$0#! . #81)3&1&\-&'$/&H)(!
'&1)3&#14(&8!)0!E489&1)3&!(.18)*1011)3&!1688'$88&#10224- #)(184'$#91.11$'&I(2&#. 'S0

A< 1(%).#=*$()."&'(03 *

>38D0//0HT* 14(&8!1$'&!124'%&110'18&($OHSHO! #818&)&'/SHSHO!)3&! 1$'&1'&($(). #2&1011.120#()'42)$0#! #8!
0)3&'! 64$78$#9! 1.)&'$.7(! $(! )BR#8.'8! 1$'&! 24'%BOF=F! AGAhS! 2EBBR! ().#8.'8! 1$'&! 24'%&!
(4--0(&(1.11477*188%8&70-&8! 1$'&B(HB. (&:8!0#1)3&120/64()$0#10112&77470(&!/.)&'$.7(1'U)!$(!8&(2'$6&8!
$#1)3&IF=FIAGAh! #81)3& F=FIBLABQBR
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24"8&#)1().#8.'811$'&! 24'%&! 30X&%&' (30X (1.1 %&*! () &&- $#2 7 $H#&! $H)BLI0G&. 1 -&' SOBTS 23! $(!
84&1)01)3&! /.41 (.1&)*11.2)0'(1)3.)! '&! $#2748&8! $#1)3$(V2&1 NO'l # &%.24.)$0#! ()48* 30X&%&'5!
1.#41011)3&(&!(.1&)*11.2)0'(1.'& 4#X #)&8!.(1)3&*10#7*1(&'%&!1)012'&.)&!.1/0'& 1$'&!'&($(). %) 64$78$#9!
20#()'42)$0#1 >3&'&1D'S)! $(! 6&))&'! )0! 4(&$)3&'1 )3&! U<e! 1$'&! 24'%8R80'H )4 7! 1$'&! 20#28&-)!
$#()&.8101!)3&!(}#8.'8!1$'&124'%RF=FIAG@ @5'?GBBR
| |
C#0)3&'! 20//0#7* 4(&8! 1$'&! 8&Y&70-/&H)! (2&#.901)3&! F&)3&'7 #B%(! 8&(2'$6&8! $8&! U<e!
8024/&#)(! QFORWFOWS5! ?GBEIR &, 4)231208&! F=F<F! BhhBBR!IQF ==F!Bhh BBIKE: 51 ?G B GRS #!
X3$231.1")&10113&.)!'&7&.(&! #81.11$'&19'0X)3!".)&! .'&! 8&1$#&8! -&' 64$78$#9! 1GZIGBSHI0!
)3$(18024/&#)!.164$78$#91X$)3!.13&.7)32.'&! 14#2)$0#1Q30(-$). 7(1. #81#4'($#9130/&(R!3.(1.11$'&!9'0X)3!
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30/&(! #8!30(-$).7(!.'&! .($9#&8!)3&! (./&! POO! #8! 1$'&19'0X)3!".)&! X3$7&!)3&! 8$11& &#2&(! $#! POO!
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01!120/64()$0#5!".)&! 01! 3&.)!'&(&5! #8!)381%.67&! 1$'&! 70188&1#.)4'.71 1$'&! 24'%&! $(! .1 70)! /0'&!
8$11$247)!)0!8&(2'$6&!)3. MIYILS &1 24'(1&&2.4(8!$)! $(1 8&-&H#BEH)!0#1.771)3&1/.)&'$.7!1.2)0'(! #85!
(&TRY6$8EH) 7*5!)3&! 1.)&'S.7(1 4(&8! 0'11.)&'$.7! 20/6$#.)$0#(1 '&! .7/0()! #8%&' .7$Z&I! >3049B!)3&'&
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P 97.#8&'! #8111 <4#8()"/5! BhhHR! X30! 2'&.)&8! .| 3&.)!'&7&.(&! 24'%&! 10/8%)$2! 4-307()&'&8!
14'#$)4'&I@P>3$(110'/47.188(2'$6&(1.1/.\$/4/138.)!'&7&.(&1011jg? @G G!ZS5!X3$23!$(1'&.23&8!.1)&'IL!
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|

»  ClS$#$/4/101!B130(-$).7!6&85!B!1$'&!20/-.")/&#)5!B!'00/! #81L!-&0-7& Q01IX3$23121204#842)$#9!
)3&1&9R4.)$0#! #81B1&%.24&&R!)0120#842)!)3&1&%.24.)$04#u

= UL1-0(($67&!)3&!-&'(0#!3.(1)016&!204-7&81)01.18'$-10'.#1.)$1$2$.7V'&(-$'.) $0HI8&%$2&U

= >3&130(-$).7! 6&8(8.7T6&! -7.2&8! 0#!)3&! 6'.2€) #2&! .#8! 204-7&81)0!)3&! &7&2)'$2$)* 9'$8! Q$1!
-0(($67&R5!6& 1B&I&Y.24.)$0#1-'028&84'&!().){u

= >3&I120/-.)/&#)!800'(5! .#8!$1!1-0(($67&!)3&!"00/!800K!(3.77!6&! (RZD($4BJ1!)3&!'00/1800'(!
&IH0)!(&TRT0($#9!)3&*!(3.7716&!27A(BAR Y& *18&%.24.)$0#!-'02&84'&u

= FOL)$1$2$.7 HI&/0Z&) .- )4((3.7716&14(& 8184'$#91)3&I&\-&'$/&H).7!'&(&."23U

= =00&™1 &96.24.)30&./) $(! $#()'42)&8! .604)! X3.)! $(! 90$#9!)0! 3.--&#5! -'$0'1 )0!)3&! &%.904)!
-'028&84'&l!

!
*1204#842)$#9D&! &\-&'$/&H)! X$)3! 3871011 )3R()'$2)$04(60%&!)3&!1%.'$.67&(!.'&!8' X#16.2Z1)0L.!
ISHSIA/ #B1'&10  HT*18&-8HB&H)I0#!-' OESRR2$1$2123.".2)&'$()$2(5! (42B!.(+

&81)*-&1. #818%/&H# (SO (U
WO/-.")/&#)18%$/&H#($O#(u !

,00'1X$8)3u

>*-&10111$'&120/-.")/&#)1800'U!
U#2$8&#).716702Z$#9(k/.714#2)$A#$HIp(u
=\-&'$&#2&1011)3&!: 4>
&'(0#.7V'&(-0#(&(10#1)3&!($)4.) SO

CLE'X.'8(! . (4'%&*! $(1)0! 6&! 1$77&8! $#! 6+ .77!)3&! -&0-7&! X30! X&'&! 20#842)$#9! )3&! &%.24.)$0#
-'02&84'&!1)0!'&)' $&%&! $#10'/.)$0#!.604)1)3&$'1 &\-&'$&#2&! X$)3! ($/$7." (2&#.'$0(10'1'&. 71 1$'&!3..'8(!
>3&1(4'%8&1)3.)IX. (14(&8110)3&I&\-&'$/&H).7V'&(&.' 2312 #16 & (BB --&HBH\IQ$H! 4) 23R

|

KEDEK4$"5.0*(8%;-*()5%

>01.224')&7*18&)&$#&!)3&!'&YA$'&8!)$/&! #888881)0!20/-78)&! &.23!().98! 011)3&! &\-&'$/&H)5! 104!
85118 &H)!/&. (4'&I&H)1-0$#)(!.'&I1B&1$#&BII>3&!I1$'()!-0$#)!6&$#91)3&!1().) | OTIB&TH().9&!)3.) (!
8&1$H#&BMN)3&!/0/&#)! X3&#1)3&!120/-.")/&#)!800'(.'&! (X4#9! 0-&#I! >3&!18#81-0$#)!1011)3$(1().9&!
#81)3&! 689$##$#91 011 )A&R04-7$48().9&! $(! 8&1$#&8!.)!)3&! -0$#)! X3&'&! 0#&! 011)3&!)X0! -&0-7&!
20#842)$#91)38!18%.24. J$QH0423$#91) 3868838 .--.".)4(120##82)&8!)0 1) 3&!16&8!0'1-&'(0#1>38&!

| &%.24.)$04().9&! ().") (1 X3&#1)3&! 6&8! (1 '$88&#!04)($8&!)3&!'00/1.#8! ()0-(1X3&#1)3&! 6&8!$(1 1477*!
&9%.24.)&8! )3'0493! )3&! 1$'&! 20/-.)/&#)! 800'(I! >3&! 104"8-0($)$0#$#N(EDE&! ().)( .)! )3&!
&#8-0$#)1011().9&IL5! . #81&#8(IX3&H#!) 3RIAW-.")/&#)  1800'(1.'&!(X4#910-&#11U11)3&I&\-&'$/&H)1$(!
8O#&IX$)3!/47)$-7&16&8(1)3&!X307&!1-'028&84'&!1().)(10%&' 19388 Y. 24.)$#9!-&' (O#H#EE.(Z&8!
)O!'4#16.271)3'04931)3&!1 20/-.")/&#)! 800'(!.1)&'1)3&*! 3.9%8&! &%.24.)&8!)3&! 7.()! 6&8!)0! 8&1$#&!)3&!
&#8-03#)1011)3&1-0($)$0#$#9! (J19&I

|

I *

| HSYOHE! ()F(+*,-. /)%, %'0.") 1X($$%24) &3 | *AJ



6<6 E-*3'9%0#& (N+*E-#&*#)39(7-*32/-#. *
>3&130(-$).7!($/47.)$0#!/08EF($/47.) &8 $#18$118'&#)1%.'$.#)(1)019&)! #I$#8$2.)$0#1011)3&! (-'&.8$#O!
)3.)10224'(10#1)3&!04)20/&! 011)3&!"'&(47 ¥BS(K$T#0)!6&1B0#&! 101 )3&! #4' (BA30/&5! X3$23! X. (!

OHT* ($/47.)&8! 0#28438!'&(47)(1011)3&! ($/47.)$0#! /08& B! E489&8!)0! 9&)! .#! $#8%$2.)$0#! 0#! )38&!
C<=>: &108!)3&($/47.)$0#V08&7(! 2.#! 6&LH.7*(&85)3&! E4898&/&#)! 2'$)&'S.! 3.%6&!)0! 6&! 8&1$#&8I!
>38(&!12'$)&'$..'&1'& 18" &81)01. (14#)&#.6 7 SAZR) SOH#(5!682.4(&!) 38! 4#) &#.67 & 204#8$)$0#(1)01.134/ #!
6&$#91.'&1)3816&()!$#8$2.)0'(1$1!.1(.1&!1&%.24.)$0#!1$(1()$7 M-0(($67&I!

|

KEKED?"0*"()5%

C1204-78&1011%.'$.#) |($/47.)&81)0106).$#$#($93) 1$#1]3&I8$#010#1)3&! ($/47.)$0#! & (A THBS(1$(!
0#7*180#&!1 10" 3 30(-$). 7! ($/47.)S0MI'$ . #2&(1.'& 12'8.)&8! 0#1)3'&&! 7&%&7(+1)3'&&! ./04#)(101! OPO!
& 1($/47.)&851)3'&&!)$/&120#(). #)(K [($/47.) &85! #81.1($/47.)$0#I$(120#842)&81$#!X3$231)3&!800"1$(!
0-&#&8! #81270(&8!.220'8$#9!1)0!)3&!)$/&!)3.)1)3&! &%.24.)$OEK)&$# ($8&!)3&!'00/1!>.67&!?1B
9$9%&(! .# 0%&'%$&X! 011)3&! %.'$.#)(1)3.)! .'&! ($/47.)&8! .#81 7$()(! .| '&18I8E2BHHS(! 4(&8! $#!
23.-)&'ILILN)OI7$#ZI$)IX$)31)3&!($/47.)$0#!"&(47)(l

|

\H/'H#)& * G]G*Q7Z[PR  ;'9-*$()3&H)&*Q3-$ER G-+-/-)$-*)(<*Q K
BGG LGG B
2QG LGG 2l
,00'1270(&8 LH® LGG L!
2QG AGG Al
2@G BGG @
BGG LGG A
,00'10-&#&8! .)1-'& K 2@G LGG H
ge1g#esns/e( 1@ LG I!
2QG AGG h!
2QG BGG BG

H"/3$% KIB#. 3")*-(%="0*"()5%
|
>38&{&20#8%.'$.#)B(($/47.)&81.(1$1!)38!18%.24.)$0#)&./1X.(120#842)$#9! #PABOH+17&.%$#9!)3&!
8001 0-&#1 X3$7&!)3&*! X&'&! $#($8&!)3&!1"00/! #8!270($#9!)3&!800' 6&3$#8!)3&/I! >3&!)$/&! (23&8478&!
)3.)1$(1.--7$&8110')3$(1$(+1AG! (&20#8(14#)$ TV IHBH. (B 2048(1800'10-&¥HP?! (&20#8(1800'1 270(&8!
L@!(&20#8(1800'10-&¥P?!(&20#8(180'1270(&8IBH!(&20#8(1800'10-&##1?7?! (&20#8(1800'1270(&8!
BH!(&20#8(1800' 0-&41800'1 270(&8! 84'$#91)3&!'&()! 011)3&! ($/47.)$0#1! >3$5(1)$/&! (23&847&! $(1).Z&#!
1'0/10#&!1011)38!18\&24)&8! &%.24.)$0#! 04#8(184'$#91)38&! &\-& '$/&H).7!8%.24.)$0#11 >3&! 85118 &#2&! $#!
)3&18%.24.)$0#101!L@!(&20#8(!.#8!BH! (&BO&EB(.$#&8!6/3&11.2)1)3.))X0!-&' (0#(!X&'&!204-7&8!
)OLI8'$-11
|
>3&I#4'($#9130/8SI0#T*! ($/47.) &EHAO#&1%.'$.#)1X$)3!.IPOO!I 011 ?@G! A3H8! .1 )$/& KO#().#)!01!
LGG! (&20#843$(! $(! BO#&! 6&2.4(&! #4'($#9! 30/84¥K..77*13.%8&! .13$93&' 1$'&!70.81)3.#130(-$).7(5!
X3&'&!.IPOO!0LI?@G! Z8K#8!.1)$/&120#().#)! 011 LGG! (&204#8(1X$77!-'06.67*1.1'&. 7$()$2!. ((4/-)$0#I!
>3&1800'1 0-&#$#O! #81270($#9))S/K(1 .- 7$&8! (1$1! . #1 &%.24.)$0#18'$77! X. (! 6&$#9! 20#8UL&8
(23&847&)BS(!.--7$&BIHOHSH#A)&(1 #BIBG! (&204B4#)$7!."$%. 7! #8!800'1 0-&HSHD &1 N /$#4) & (!
#8117 G!(&20#8]3&!800'1270(&8!.9.$#! #8-&#&81.9.$#.)1N/$#4)& (1. #8! @G!(&20#8(1!>3&!800' X. (!
#0)1270(&81.9.$#5!#0)1&%&#1.1)&'1)3&1%$2)$/1X. (1&%.24.)&8).) | AI/BBB K (&20#8(I!
|
KEKEKT(O)$("/3$%,-("*)*-(5 %
"#)&#.67&! 20#8$)$0#(! $#8$2.)&! )3&! -0$#)! .)! X3$23! )3&! 1$'&! 0'BAARR)(! '&.23! -'&B&1$H#&S!
7$/$).)8#(11>35(1 7$/$)!$(18&(2'$6&8! . (1)3&!-CEYEI X3$231.134/ #16&$H#91 2 #19&)ISHEA'&S!.(1.1'&(47)!
0111$'&10'! (/0Z&IP3&!-&'$08! 6&10'€H)&#.67820#8$)$0#( ' &!'&.2388(! 4(4.77*'8&1&"&81)0! .(1)3&!
C<=>510C%.$7.67&!<.1&!=9'&((!586&)!.7(0!.()3&!-' & 7.(30%&'!-& $08!$#1X3$231)3&'&!$(!)$77!)$/&!)O!

| HSYHE ()*(+5,-. /)%, 96'0. ) 1 ($$%24)&3* | A



8%.24.)&! -&0-T8>3&! 4#)&#.67&! 20#8$)$0#(! .'&! 8&1$#&8! 6*! 8S18EBEEY&(! #8! ‘&) 4(4.77!
&\-'&((&8! %B.&IOIL /NS4 )&/-&')A'&S5! 3&.)! 174\! .#8!0\*98&#! %074/&! 1'.2)$0HE&0'9&! TI!
P.8ES$(0-3027&04(! . #8! FO4'&88$#&!:&#$2304! 30X&%&'5! 20/6$#&8! . BIY3RBEY! #8! 7$()&8!)3&!
8&)&/$#S()$212'$)&'S.1$#1.1). ETRBES(0-3027&04(1al:&#$23045! BHERAR.67&!$#8$2.)&(1)3&12'$)&'S.!
$#160)31.#14--8'1 #81.170X&' 1 7$/$)! . #812 #1681 4(&8!)((&((1($/47.)$0#!'&(47)(1IC!-.)1011)318.). ! $(!
(30X#I$#1).67&I?1P3&!(04'28!30X 8968 180&(1#0)1204-781)3& (& HAUBE #*18\-0(4'&184" ) $0# I!

|

M/ &-I'# _(8-10'9'&* N22-/*0'9'&
WO#%&2)$0#! 38R A@ BhG
e\*98#1%074/&IQWR BG B@
W.'60#!/0#0\$8&!Q--/R B GG BHGIG
W.'60#!8$0\$8&!QWR Q@ A
P*8'09&#12* #$8&!Q--/R K 1G!
T$($6$71Q R ! !

K '$/*11$'&120/-)/&#)( ! gl LI

K e)3&'1'00/( ! BG K

H"/3$% KEHA"06%0-+%. ;; $0%6" (‘%3-1$00%63*4+)5%-+%'$) SO#*(*5) *(UB, BERI0:3027&04(1a!: &4$23045!BAhhR
|

C(1(00#!.(10#&1011)3&!I$#1).67&! 2121 7$()&8!12'$)&'$.1$(!'&.23&85!)3&!'00/1$(1 20#($8& & 8! 2140&H816&
)3&1204#8%$)$0#(110') 4134/ #16&$#913.%8&!6820/&! 4#)&# 53&1/04#)1011)0\$2!9. & (1$#1)3&!.$'1$(!
0#&I011)3&1/0()1$/-0').4)12'$)&'$. 110" #.7*($#91)3&1/0/&H)!.)IX3$2312'$)$2.71204#8$)$0#(10338/(8.!
2'$)&'$.130X&%&'1.'&!8$11&'&#)!10'1&%&) OSBAIBE. .| (/0Z&! 7 *&'5! #816&2.4(&!)3&'&! BOI&H(!
0119.(&(1)3.)!12.#120#)'$64)&!)0!)3&!)0\$2$)*1011.19.(17.*&184'$#9!.11$'&!$)!$(1$/-O(GB)BRIIGBE.) . 77!
)3&(&R'$)&'S. | $#B$%$84-BRIL10'85!)3&!,4)ABY.#$[.)$0#!10'!.--7$&8! (2$8#)$1$2!'& (8&B85!3. (!
8&%8&70-&8!.1).67&!)3.)! 204-7&(! )3&! 2'$)$2.7! 9.(1 20#28&#)'.)$0#1 )0! .| /&.(4'&! 01! YEHABLFH)S!
2GG@B#!)0)J104' 9. (&(1 3.%&! 68&#! 8&(2'$6&8! X$)3!)3&! 9.({@IYBNI&H! 2370'$8LRBE&! /0()!
(&9%&'&19.(5!'&.23$#9) BB 7! 2048$)$0#(1.)! .1 %$($6$7$)*1 7&:#9) BR)BAIREIS(1 %. 74&! 20428 #(! 0#7*!
)3&!($93)!78#9)31011'&1782)$%&!06E&2)(1)0!)3&!34/.#18*&! #81#0)1)3&!$774/SHNES B ERL)(|
)3&!--&'1().)&(1)3.)! . ($93)! 7&#9)3! .60%&! B&)'&( ! $#!.! 1$'&! (2&#.'SOIQ)! -'067&/.)$2! X3&H!
H.75($91)38&1)0\$2$)*1011.19.(1 7. 48'B&(&!%.74& (180! #0)!'&Y 4$'&) . #*1 204-7$EHQ04'& 184" ) $0#!

#812 #16&14(&8!($#947.'T*1)0188) &'I$#&!)3&I4#) &#.6 7&120#88) $0# (1

! :&($88&(1)388/-&')A'&12'$)&'S.1$#1)3Q)L67821751)384)23IVSHS[ 1011 U#1'.()'42)4'&) #81)38&!
=HY$'0#/&H)! 3.(12'&.)&8! .1 /0'&! 8&).$7&8! 8&1$#$)$0#! 01! X3&H! 2'$)$2.7!)&/-&'.)4'&! 20#8$)$0#(! .'&!
'&.23&8QO$EZ(X.)&'()..)5! ?GEAR67&!3.(168&#12'&.)&8!6*1)3$(10'9. #$[.)$0#!)0! &\-7.$#1)3&! 2$)$2.7
)&I-&' )4 &(1.#81)38S'! 20#(&YA&#2&(11>35(18.).12. #16&! (&&HI$H#!).6TRI?ILI

|

-92-/#8%I/- *OMR = G-32()3- *
B?H $11$247)*16'&.)36#9
BA\G >078&' #2&!75/$)1$118\-0(&8!10' @/$44)&(
BN $11$247)*1$#16'&.)3$#91)3'04931/04)35!7$/$)184'$#918%.24
BAG "#6&.' 67 &!-.$H
B]?! U"&%&'($67&!8./.9&!X$)3$#ILG!(&20#8(
2GG P4/ #'&(-$'.)$0#!(*()&/1 (422416 (1X$) 3SHIN/$H4) & ( !

H"/3$96 KBRS $0").0$%=$05.5%0$5; XG5 $05) ") 9% KEAKB
|

>381'818& &#28114")38'/0'&!8&(2'$6&(! B@G! 8&9'&&(MIEITEHS)! $# X3$23164'#(1X$77! .--&.10#! !
-&'(0#13$(10'13& | (ZSHIX$)3$#! #1&\-0(4'&101! @V/$HHELA2'S) & 'S - &/-&'.)4'&p! #8 IITH($S6S7THET7
6&!4(&81)0!.((&(()3&12'$)$2.7! 20#8$)SOHBRALS'&! ($/47 ) SHE")3&! C<=91)3&! &%.248&('&(24$#9!
6&8$88&#!64$78$#910224- HY(')3&! %$($6$7$)*!-." /&)&'5!)3&!1)$/&!)0!'&.231.1%$($6$748)1QLIBG!
X$77168&).((&((&8!.(IX&77!.(1)3&!1)$/&!)01'&.231)3&J&NA( [INO')3&!)&/-&')4'&12'S)& ' SORBE!)$/&!
)01'€.23B @18&9'&& (W& (BH((&((&8!.(1.17$/$)9IX3$231)3&18%.24.)$0#!)&./12.#1()$7710-&' )&

| HSYOHE ()*(+*,-. /)%, %6'0.) 1X($$%24)&3* | *A@



G-3%0&3
|
>38&) 8\-&'$/&H). TI&(AT)(! '&! X'$))&H#! BOX#! $# #0! (-&2$1$2! 0'8&'5! ().)$#9! X$)3!)3&! 30(-$).7(! .#8!
)3&'&.1)&))3&I#A4'($#9!30/&(1>3&!18\-&'S/&H).718'$771)3.)1X.(120#842)&8!.)! #I1$#)&H#($%&! 2. &1 4#3)1$(!
& (&#)&8!.(1.1(&-.")&! 23.-)&1! >3&!30(-$).7(! #8! #4'($#9!30/&(1.'&!'&1&"&8!)0! (1 #4/6&'(!)O!
%60$8!7$H#Z SHOFBERI &8 &(47)(1)012&"). $#130(-$).7(10'1#4'($#9130/&(>3&! ($/47.)$0#1$(120#842)&8!
011.1($#97&12.(&!()48*5! #81$(120/-.'&81)0!)3&19.)3& '&8!8.)01)3&&\-&'$/&#). 71/&.(4'&I&H)(I !
|
<A 1L2-/'9-)&H0*/-3%0&3
>38&1/&.(4'&81'&(47)(1.'&) -'&(&H)&B!.(1.#)."$%.7! (-&&85! #! &%.24.)$0#! (-& &85! #! 4#204-7$#9!)$/&5!
#81.1-0($)$0#$#01)$/&+3&!'&(47) (& (3OXHISH! . 1S3S(Z&1-7AX$)3!.1/&.#! X'$))&H#IBOXASH!.1).67&!
10! &.23! /&.(4'&I&H)I!  >3&! &%.24.)$0#! (-&&8! /&.(4'&I&H)(! ‘&) ~&(&#)&8! 13'()! 6&2.4(&! )3&(&!
$#9607%&! )3&! /0()! $/-0').#)! 1&.(4'&I&H)! '&(4T)(IC)! )3&! &#8! 011 )3$(! -.".9".-31)3&! '&(47)(! .'&!
20/6$#&8!)0!'&)'$&%&!.1)0).7!01160)31)3&!30(-$). 7! .#81#4' ($#9!30/&!/&..(458#)(!C88$)$0#.7!8.).5!
(423!.(1)3&1'&/.'Z(1)3.) X&'&! /.8&!1 84'$#91)3&1 /&.(4'&I&#)10')3&! Z$# 8!011204-7$HOG! X'$))&#!
80X#110'1&.23!8%.24.)$0#19%77
|
CIS3$(Z&"1-70)!(30X(1)3&1/&8$.#1011)3&!"&(47)(1.(IX&T7).()3&! (Z&XH#&((I'N4')3BAS8S(Z&1-70)!
BIB(SOHESBI#! (4231X.41)3.)I0#&1 2. #1(&&1)3&!)0). 7! #9&1011)3&!'&(47)(5!)3&! @G!-&'28&#)!" #9&! #8!)3&!
-&.Z) #4168 (1 $#! O#&) ($#97&!19'.-311 C! (30")! &\-7.#.)$0#! 0#! 30X1)0!'&.8! .| S3(Z&"! JBY) 9S Vo
1$94'€18!
|

peak value 1.5 times the A in 50% range 50% of the results 1.5 times the A in 50% range peak value
| | | I | |
IMedian

0,65 0,7 0,75 0,8 0,85 0,9 0,95
Evacuation speed (m/s)
C*8.0$TIFER; 3" (")*-(%o-+%" (YSR"#; 3$%] <*SRJDe6
|
C(!(30X#5!)3&! @G!-&'28#)!" #O&!'&-'&(&H)(1.|674&! #81'&8!-.)1)3.)I$(!(&-.".)&8!6*1)3&!/&8$.#11C)!
60)3! ($8&(101!)3&! @G!-&2&#)!" . #9&! $(! .| 7TS#&! X$)3!.!/\$/4/' 7&#9)3! 01! BI@!)$/&(!)3&! x! 01!)3&! @G!
-&'28#)!' #9&I1>38&(&1 7T$H#&(12.#16&! (30")&'1$11)3&'&01 8. Z1%.74&(104) ($8&!)3&!%.74&!1)0! §3&!&
78#9)3! &\)&#8(I! U#! Q&\./-7&R! 1$94'80XIB%&'5! )3&'&! .'&! )X0! -&.2! %.74&(+! 60)3!.! 70X&'! .#8!.!
3$93&'10#&I!>3&(&!-&.21%.74&().'&! (30X#!.(12$'27 & (5!$#!X3$23!&.2312%$'27 &!"&-'&(&#)! . ($#97 &!%. 74 &
|
C)!)3&! &#8! 01%8& 1 (46-.".9'.-35! .1 (&2)$0#! $(! 2'&.)&8! $#! X3$231)3&! /0()! 2'$)$2ST $#)&'&()$H9
06(&'%.)SOH#({I' 120#274($0#().' K!S$))&H#!180X I
|

| %

| HSYOHE ()*(+*,-. /)%, %'0.") 1X($$%2#)&3* | *AB



QEDEDV-5:*)"3%'%

>3818%.24$0#! (2&#.'$0! X.(120#842)&8! 6X)! /&# 011 @! .#8! @~ *&.'(10785! X30! 60)3! 24@3!
&\-&'$&H28&I$#120488291896.24.)$0#(1Q60)3!3.81-.')$2$-.) &8I $#! &%. 2B WOH! 0%&' BA)$/&(RI1e#&!

01! )3&/! 20#842)&8! #! .2)4.7! &%.24.)$0#! BA'$H#I! .| 1$'&! &/&'9&H#2*! ($)4.)$0#5! #8! 60)3! 3.8!
8\-&'$EH288! 1$'&! &I&'I&H2*! ($)4.) S0 )0).7! )38&*! 3.%8&! &%.24.)&8! )3'&&! 6&8(! $#0UHB!
N4)3&/0'&5!)3&$' -'01&(($0#! .))3&! 30(-$).7! $#%607%&(! 200'8$#.)$#91)3&! 30(-$).7! $)(1 :=>! .#81 0#&! 01!
)3&/1$(1$#607VBUBI3& %07 4#). *11$'&I8&-.)/&H)]

! >3'&&!6&8X&'&!8%.24.)&8!1'0/1.1'00/1 20##&2)&8!)01.1Y.$93)!3.77X.*51X3$231$(1 (30X #! $#!
184'&1U211>38189%.24.)$0#!-.)3!$(1$#8$2.)&8!X$)3!.18.(388 7$#&5! #81)3&!16&8(1X&'&! ().9&8!6&3$#8!)3&!
20/-.")/&#)!800'(10#!)3&! 70X&'1'$93)!-.")1011)3&! 1$94'@b3&! 20/-.")/&#)! 800'(I X&'&!/.8&! (&71 K
270($#916*(X$)23$#91011!)3&!-0X&'1)01) IRHEREDIIC (1 2.4#168! (8 &4B#! 1$94'& BII3&120/-.")/&H)!

800'(1 2.4 0#7* 0-&#! $#) 0#&! 8%'&2)$0#5! X3$231/$93)!.11&2)!)3&! &%.24.)$DHBRE(1)0X.'8(!
)3&!1'00/1$)(&71! X.(1 #0)! (8RTO($#95! 64)! X.(1270(&8!.1)&' &.231 6&8! X.(! '&/0%@8(! 800" 3.(! !

X$8)3! 01! BB@! 2&#)$/&) &(1$#9! )3&! 824.)$0# -&'$08 30X&%&'5! )3&! 800" X. (! 7&1)! 04&81&&!
%074#)&& (1)00Z!-7.2&! $#1)3&! 6&BHIM.)&) #!.2)4.7! &/&'9&#2*! ($)4.)$04CT7!)3'&&! 6&S(I X&'&!
204-7&81)01&7&2)'$2$)* HBH#&!)$/&510#&1-& (0#1X.(1204-7&8!)01.1'&(-$'.) $O#18896$2&! ) O(&4) B&.!

85118 &#28&I$#14#204-7$#IHIEE6&8(13.81.1X$8) 31011 0\$/. )& 7N G128#)$/&) &(I!!

1.1 |.| [l] Il' @ f 3
O =
D 71 m2 j
301 m2 295 m2 28.8 m2 @ 29.9 m2
~_ _— | ‘ —
= | gl
71 m2 G

C*8.0$% G- ('%; 3" (%o-+96)<$Y%0--HUB (9P 3% D9%)<$%"'5<$'%63*($%65<-15%) <$%$=", B}*-(%0-.)$

|

:0)3 1/&#!/0%8&8!'&7.)$%&7*! (T0X! Q#0'/.7!-.2&R1)0X.'8(1)3&! 'OBN)! X.(! (46E&2))0! &%.24.)$0#]
C7(05!84'$#9!1)3&!."$%.7! ().943&! ().")! 01! &.23! #&X!'04#%! 0! 011)3&/1 1&7)!)3&! 800' 6*1 3.#85!
X3$23! $(! 20//0#! -.2)$2&! 10'! &.23! :=>! /&/6&'1! N4)3&/0'&! .| X38&723.$" 4(&'1 B02Z&8! )3&/!
&%.24.)$0#!1 '04)&! 0#2&8!)3&! ."$%.7().9&! X.(! 3$#8&'&8! .#0)3&'1)X0! )$/&(1>3&(&! '&(47)(! '&!
$#20'-0'.)&8!$#)01)3&!.-3(10111$94'&!LIL

0,6 0,65 0,7 0,75 0.8 0,85 0.9 0,95 1

Evacuation speed (m/s)

| HSYOHE ()F(+*,-. /)%, %6'0.") 1H($$%24)&3* | *AV



0,85 0,95 1,05 1,15 1,25 135 1,45 1,55 1,65 1,75
Arrival speed (m/s)

_ o

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
Uncoupling time (sec)

_ o

75 8,0 85 9,0 95 10,0 10,5 11,0 115 12,0 125 13,0 135
Positioning time (sec)

680 61 62 63 &4 65 66 67 68 69 70 n

Total evacuation time (sec)

56 57 58 59 72 73 74 5 76 7

C*8.0$% " "5.0$'%'") "%+0-#%<-5;*)"390$")$'%+0-#%DK%$=",.")*-@6'0*335
!
* I"#$<*32-- % BJ["H#0*32--. %  N)$(%20)F  C(3'&())L*  ;(&#0*&'9*
K-#)* "#0%-8 GIHhHVk( = BILLBU/K( = AILLI(&2 = BGI?@G!(&Z AAI?@G!(&2
H"/33% @b $" (%="3. 95 %"33%80445) $05 %0-#%<-5;*)"3%UD

|

N$94'&!LI8$%&(1)3&!'&(47)(1011)3&! &YBPAB'$77!3&781.))3&!30(:8R.67&! LIRBOX(!)3&!/&.#!
%.7484>3&19'.-3(1 X&'&!12'&.)&8! 1'0/1 B?! &%.24.)$0#! 8'$77(1$#1)Q) F! (30X#1)3.)1)3&! &%.24.)$0#!
(-&&8(1.#8! -0($)$04#$#9! ) $/8F.%8&! .1'&7.)$N&NTT! @G! -&'28&#)! ' #9&5! X3$23! $#8$2.)&(1)3.)!)3&(&!
#416&'(1 &) /4231)3&! (/& 11 >3&! TOX&()! -&.Z! %.74&) $#!)3&! &%.24.)$0#! (-&&8! X.AT)I&L!
3$#88& '$#916%1.1X388&723.$'14@NI&7.)$0#!X.(1104#8110')3&!3$93&()!-&.Z!%. 74 SEBR(I$#BS R)
)3.)1)3&! 4#204-7$#91 )$/&! $(! %&*! 8&-&H#B&H)! 0#!)3&! &\-&'$&#2&U!)3&! 1$'()! '04#8!)00Z! ($9#$1$2.#)7
70#9&1)3.#1)3810)3&'1)3'&&!'04#BH3&!I 204-7$401 .'&(-$'.) $0#! BRI SBERT7&.'7*1 (30XH#! .(1.!-&.Z!
%.74&1$#1)3819' 58X3$231)00Z!)3&/!B]!(&20#8(1)0! 1477+ 442043204 7$#91)01) 38! 0\*O&H#! (4--7*!
7(01'&(47)&8! $#1)3&! 7T0#9&()! &%.24.)$0#!)$/&! 01! HAI[SRDIERH$H9! )3&! 6&8(! X. (1 80#&! $#! (423!
X.*1)3. )1.771)3'&&!16&8(12047816&!-0($)$0H#E&BI#&.'1)3&! 2&#)".71().$'2.(&I!>3&!-0($FEQUBHHS. .|
'&7.)$%&7*(1.77!@G!-&12898.10117&((1)3.#BI@!(&20#8(

|

>3&1:=>11&7)!)3&!1800'1-'$0')0! &#) &' $#9!)3&! 'O $#8$2.)0'10113&..)5! #81)38&*8$8!0-&#1)3&!800'!
(7OX7* (! $1! .1 6.2Z8'.1)! ($)4.)$0#! X0478! 6&! -O(($63&H! 14')3&'/0'&! 270(&8! )3&! 800 .1)&'!
89%.24.)$#9! &.23! $#8$%SHT! 3$23! X0478! ()0-1)3&! (/0Z&! 1'0/! 14')3&'! (-'&.8#9! BOXH#! )3&!
20"$80'I$#!.1'&. 71 1$'&1 &/&'9&H2*1($)4.)BOB&IB00'X. (1#0)1270(&8! XB&!)3&*I X&' &I $#($8&1)3&!'00/!
)O! 4#204-78! #88%.24.)&! )3&! 6&8! 1'0/! )3&! '00M U#2$8&4#).7! 3$#8& $#I! 2.#! 0224' 84'$#I! #!
89%.24.)$0#! (28&#.'$0!.(1$(1(30X#!1'0/1)3&! 70X &()!-&.Z| Y6 SHIFA&! 8%.24 ) $0#! (-&&8I1>3$(1X$77!.11&2)!
)3&1)0).718&%.24.)$04! (28&#.'$0! . #8! BY70X!)3&! &%.24.)$0#!-' 0RE&!$#1)0). 74\-&'$&#2&! X$)31)3&/!
8%.24.)$0#(2&#.'$0!(&&/(1.7(01)0!1$/-' 0%F(30") &HFB&&%.24.) $OH)$/& (1. #81)3&14#204-7$#91) $/&(

L HSYHE () (+5,-.'..-)*, %'0.) 1*($$%2#)&3* | *AH



QEDEK7-5:%)"3%"%

NO4'I X0/&#101! ?A5! LG5! L@5! .#8! L]! *&..'(XI®I3.8! #0! &\-&'$&H#2K)! . 7TX$)3! &%) $0#!8'$77(10'!
#*10)3&18&/8'98#2*1 ($)4.)$0120#842)&8!)3&! &%.24.)$0#! (2&HBD7! 104" XO/&H1 3.%& .1 #4'($#9!
#812.'$#91-'01&(($0#1.)1)3&!30(-$) BB1)3&! (/&) 8&-.")/&H)I$#!X3$231)3&!8'$77!X. (120484 2)8%0!
X0/&#! 20#842)&8!)38&! &%.24.)$0#! &.23! '04#8%!1)0).7! 01! 18HE04#8(I >3&! 9'04-1 20/-0($)$0#{
30X&%&'18$8!#0)!23.#0&!84'$#91)3&!'04#8(5! (0! 0#&19'04-1011)X0!3.(120#842)&8!)3&!&%.24.)$0#1) 3'&&!
)$/&(1X3$7&1)3&10)3819'08%$8!)3&18%.24.)$0#!(2&#.' SONN$2&]

! NO4'l 6&8(! X&'&! &%.24.)&8! 1'0/! .1 '00/! 204#&2)R )0! .1 ()'.$93)! 3.77X.*! X$)3! (7$93)7*
#947.)&8! 20/-.)/&#)! 800'( !.(! (30X#! $#! 1$94'&! LI>3&! &9%.24.)$0#! '04)&! $(! $#8$2.)&8! X$)3!
8.(388!7$#&5!.#81)38!6&8(IX&'&!().9&8!6&3$#8!)3&120/-.")/&#)!800'(10#)3&! 70X&'1'$93)!-.")101!)3&!
1$94'&11>3&120/-.")/&#)!800'(1X& &!/.8&! (&7 1R 70($#9! 6+ 20%& ' $H#OVTEL (864))0#1X$)3!).-&! C(!

2. #168&) (8&&HI$#11$94' 8BLBE! 20/-.")/&#)1800'(12.#10#7*10-8HI$#10#&!18$'&2)$0#5!.7)304931)3$(1$(1)3&/!
1.9%04'.67&!8%'&2)$0#!X$)3!'€9.'81)0!)3&1&%.24.)$DH3&!1800')0X.'8(1)3&"00/! $)(&71!$(1.180467&!
800'1018$11& &#)! ($68Q#&!800'13.(1X$8)3!01]I@!2!.#8!) 3&!(/.77&'1800'3.(1.1X$8)3!01! @LI@12
N4')3&'/0'&510#&!800'13.(1)0!6&!10-8#&8!6&10'&!)3&!0)2&# 6&!-4(38&810-&#! .#8!60)3!800'(IX&'&!
#0)!(& KR 70(SHNDA'IX0/&#10)3&'1)3.#1)3&1)X01&%.24.)$#91X & '&1-0($) $0#&.810#1) 38! 104" 6&8(1$#($8&!
)3&1'00/1)01($/47.)&1.1'&.7$()$2!1$'&!(2&#.'$011>3$(1808&(5!30X&%& '51$/-7*1)3.)!)3&!) X0IX0/&#1)3.)13.8!
)01&\&24)&)3&!&%.24.)$0#! $#1)3&!17.))&'1'0478). 8*! 3.81(0/&!-'$0' Z#OX 7&89&! 01130 X! )D#84]!

)3&! &%.24.)$0#1! C77! 104'l 6&8(! X&'&! 204-7&8! )0! &7&2)'$2$)*! ZBHHO0! (& VERM)&I!
N4')3&'/0'&5!)X0104)! 01! 104" 6&8(! X& '&! 204-7&81)0! .| #'$3&! 6&8(! 3.8!.1X$8)3101! .--'0\$/.)&7*!
BG2&H#)$/&)'&(l

C*8.0$% @B - . ('%; 3" (Yo-+%6) <$Y60--#%6*(%BEHAKI%) <$%"5<$'%3*($%5<-15%) <$%$=", *-(%0-.)$E
|
>3&1 X0/&#!20#842)$#91)3&! &%.24.)$0#! X&'&! %&™1 &.9&'1)019&)!19008! '&(47)(m! .#8!".#1)0X.'8(1)3&!
'00/1(46E&2)!)0!&%.24.)$0#11N4")3&/0'&51)3&!4#204-7$#91011)3&! 1$'()| 6B TOA)$0#. 77 704!
#81X0478K0)! 6&!'&.7$()$2! $#!.1 1$'&! (28BEEDA(&! &I1911)3&!1)&./1 X.(! (&.'23$#9! 10'1/.)&'$.7(1)O!
3.#01)3&!8'$1!, 4'$#9! 0#&! 8%.24.)$0#1)3&! 2.67&! E.//1&8!)3&! X3&&7101!)3&! 6&8I!:0)3! BABK!
27&.'T*18$()$#94$(3&8!$#1)3&!S3$(Z&)BI0)&! (30XH#I$#!1$94'&ILI@

|
o _

05 0,55 0,6 0,65 0,7 0,75 0.8 0,85 09 0,95 1 1,05 11

Evacuation speed (m/s)

| HSYOHE () (+*,-. /)%, %'0.") 1H($$%24)&3* | *6W



13 14 15 16 1,7 1,8 19 2 21 2,2 23 24 25
Arrival speed (m/s)

_ o

3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59 61 63 65 67 89
Uncoupling time (sec)

4 45 5 5,5 e 6,5 7 15 8 85 9 95 10
Positioning time (sec)

_ o

31 33 35 37 39 41 43 45 47 49 51 53 55 57 59 61 63 65 67 69 V1 73 75 77 79 81 83 B5 87 89 91 93 95 97 99 101103105107
Total evacuation time (sec)

C*8.0$%@BE"5.0$'%") " %+0-#%<-5;*)"3BIK0$")$'%+0-#%KL%$=",.")*-(H'0*335

|

* I"#$<*32--.*  5//"#0*32--.*  N)$(%20)F  C(3'&'())1* (&#0*&'9*

K-#)*'#0%-3  GJH]Uk(! = ?2IGLWk(! = BHIAK&A!  HIB}(&2! = @GI@&2!
H"/3$% CHBASS" (%6="3.$546- %" 33%+ B3 $OBH0-#96<-5;*)"3UAK

|
N$94'&!LIgBY&(1)3&!'&(47)(101!)3&!&%.24.)$0#!8'$77!13&78!.))) IGBYEFRILI?! (30X(1)3&!/&.#!
%.748(>3&! 9'.-3(! X&'&! 2'&.)&8! 1'0/! 2G! &%.24.)$0#! 8'$77(1 $#1)0).71! >3&! @G! -&'2&#)! " #9&! 0#!)3&/!
8%.24.)$0#! (-&&8!SOFNF*T.'9&'1)3.#1)3&!-' &% SOUE..(4'&/&H) (5! X3$23! $#8$2.)&(1)3.)1)3&!'&(47)(!
1'0/1)3$(18%.24.)$0#18'$771%.*1/0'&11>3&1 70X &()-&.Z1%. 74&$#1) 38! 8&%.24.)$0#! (-&&8!X.(! 1 &(47)!01!
2.67&IE.//$#91)3&IX3&& T #8IX.(114")3&'/0'&1)3&!%&*11$'()|&%.24.)$0#!)3&)&.I2:8842)&BFO!
'87.)$0#! X.(1 104481 $#1)3&17.'9&! 8&%6$.)$0#! 0#1)3&.!."$%. 7! (-&&85! .#8!.(160)3! &%.24.)$0#!)&./(! (30X!
%.*$HOV'&(4TN%&)3&!8$11&'&H#)1&%.24.) S0 () HBEC&I20#2748&8!)3.)1.9&!X.(1#0)!.11.2)01!
U#L$94'&171$#1--&#83\! 5 1.883)$0#.719:3(12.#16&! (&&#!'&9.'8$#01)3&! 4#204-7$#9! ) BEGH!
04)10117G!4#204-7$#91)$/&(1X& &1 20#842)&8!X$)3!.18'$-1.#81)3&'&10'&! . &! (&HSBEB-8& Z1%.74&!
01!A]1(&20#8(1X.(I'&)'$&Y6&%8!)3&!1$'()!'04#8!.)1)3&! 1$'(BERX3&'&!)3&!&%.24.)$0#) &K/ ( 1).Z$#9!
)00!7@91)0!4#204-7&1)3&!8'$B$(1 70#9!4#204-7$#91)$/&!.7(0!'&(47)&8!$#1)3&! 70#9&()!)0).7!&%.24.)$0#!
)$/&!1011BGHI?! (&20#83&! @G!-&'2&#)!-0($)$04#$#9!" #9&!$(1 (7$93) 7*17. ' BRE B &R0#8(5! X3$23! (!
20/-..67&! )0! )3&! -'&%$04(! #.7*(&8! &%.24.)$0#! /&.(4'&/&H! C7)30493! )3&! 84'.)$0#! $(!
20/-.".67&51)3&1.6(074)&!#4/6&'(.' &I TOX&']
|
>3&1 X0/&H#! 3.%&! #&%&'1 1&7)1)3&! 800'1 -'$0' )0! & EBRADO/1)0! 238271 $1!3&.)! X. (1 64$78$#9! 4-!
$#($8&1$)5!.#81)3&*1.7(018$81#0)! (70X 7+10-&#1)3&!800'1U#!.'&. 711$'& & /RII&HMES(12047817&.8!
)0!6.278'.1)5! X3&'&17./&(1 20478! 0%&)3'0X!)3&! X0/&#1! N4")3&'/0'&5! 0#2&!)3&!800'1)0!)3&!'00/!
X.(10-&#&8H0#&1011)3&1104'1X0/&#1270(&8!$).1)&' #1&%.24.)$0#IX. (120#HI93BH#91)3&!(/0Z&!.!
23 #2&!1)014")3&"1 (-'&.8 1$#($8&!)3&! 20"$BOBS(! 2'&.)& (1 .1 -0)&#)$.77*! 8. #9&'04(! (2&#.'$0!)0!)3&!
-&0-7&$#($8&!1)3&!0)3&'1'00/(! 20##8&2)&81)0!)3&! 20"1$E)0!)3&! &%.24.)$0#1)&3! 6&2.4(&!)3&!
(/0Z8&!/.Z&(170#918\-0(4'&)$/&(110')3&t=>1$/-0(($67 & H#BIX$7 71 &% &H)4.77*\BIOXA312' 27 (! #8!
307&(!$86&!)3&!0)3&'1'00/(1.704#9!)3&! 20"$8053&! Q70XR!-&.Z! 94 (TAE388%.24.)$0#! (-&&R! (!
14")3&'/0'&!.1(2&#.'$01)3.)12.#1.7(0102241$#!.1'&.718/8'9&#2*1($) 4.)$0#5!-'070#9$#9!) 3&1&%. 241 ) $0#I

L HSYOHE ()*(+,-. /"), %6'0.) 1*($$%2#) &3* | *6A"



QEDEQ-5;*)"3%"%

=06.24.)$0#! /&.(4'&/&#)(1$#1)35(1 30(-$). 7! X&'&! 20#843) )X0! )$/&(0#! 8$11&8'&#)! 8.%(5!64)! $#!)3&!
(./&120/-.")/&#)! #81'00/ II>XO&H! #8! )X0IX0/& #101!'&(-&2)$%&T5 @B5!1?7h! #8ILAN*&. (1878

X30! .77! 3.81&7.)$%& 743! &\-&'$&#2&! X$)3! &%.24.)$0#! SHIT£B42)&8! )3&1$'()1&%.24.)$0#!
~02884'&l e#&! X0/ #! #8! 0#&! /. # 20#842)$#91)3&! &%.24.)$0#! 8'$77! '&! &/-70*&&(! 01!)3&! :=>!

). $#$#91().115!X3$7&!1)3&!0)3&'1)X0! 3.%&! .1/ #.9&'$. 7! 14HC33TRA1)3&! 30(-$). 711 >3&! :=>1 )" $#$#O!
().11120#842)&81)3E$'()!)3'&&! &9%.24.)$0#!'04#8B$7&1)3&!0)3&')X0!-&'(0#(1 20#842) &ZIYR'&!
&%.24.)$0#1'04#8(51)0). 77$$W&I&%. 24.)$0#! 0BHEK3$2312G1688(1X&'&1&%.24.) &8

! >3'&&!/&H! #81)3'&&! X0/&#1 20#842)&81)3&! (&20#8! &9%.24.)$0#! /&.(4'&/&#)5!1'0/1 X30/!
)X01.7(0!-.)$2$-.)&8! $#1)3&! 1$'()! &%.24.)$0#! /&.(4'&/&HB&!)3' &&! |&H#! #81)3'&&X0/&H#I X&'&!
'&(-8&2)$%& T 2@5!M5IA@! #812B51 2751 #8ILA*&. (107811>3&! /. #1 #81 X0/ #1X301.7(0!-.')$2$-.)&8! $#!
)3&1-'&%$04(18%.24.) 0! /& (4'&/&H)!3.%&1%&*1/42318\-&' $&H#2&I$H#18%.24.)$0#18'$77(5!.#811'0/1)3&!
#&XT 88&81-&0-7&I0HTHI0#&!3.(1/4231&\-&'$S&H28EB. (I-.)$2$-.) &8I $#! #18%.24.)$0#18'$7710#28&!
#81)3&10)3&'1)X0! X&'&! #0)1 1./$7$."1 X$)31)3&! &9%.24.)$0#! -'02&84'&! IF3RAX0/.#1011)3&! 1$'()!
89%.24.)$0#1/&.(4'&/&H)120#842)&8!)3&! 1$'()1)3'&&!'04#8(1$#12077.60'.)$0# X$)3!)3&!/. #1011 @! X30!
3.81'87.)$%&TAL3! &\-&'$&#2&I11 >3&! /. #1X30!.7(0!-.')$2$-.)&8! $#1)3&! 1$'()! /& (4'&/&#)1)09&)3&"!
X$)31)3&!/.#10112@!*&.' (10781 20#842)&8!)3&! 10770X$#91)X01'04#8(1'N$#.77*51)3&!1)X 01 X0/&#1X30!3.8!
71001 #0! 8\-&'$&H2& $#1 &%.24.)$0#! 8'$77(120#842)&8!)3&! 7.()!'04#81! >BFHFR)!(1-&'10'/&8!

X$)3! (/0Z&! -'0842)$0#! #8! 17.(3$#9! 7$93)D)CA! 01! Bh! 6&8(! X&'&! &%.24.)&85! 01! XIPLBE&!
'&/0%&8184'$#91)38&11$'()! 1$%6&!'04#8(1. #8INX&'&!'&/0%&8184'$#91)3&17.()'04#8

|

A$H#93&I1$'()! &%.24.)$0#! /& (4'&/&H)! 104'104)1 01! ($\! 6&8(1KIR%.24.)&8! 1'0/1)3&!'00/5! .#8!
84'$#91)3&!11$'()!)3'&&! '04#8(1)X0! -&0-7&! -0($)$0#&8!)3&/(&7%& (! 0#!)X0! 6&8(5! X3$7&!1)3&! 0)3&'1)X0!
6&8(I X&'&! 1$77&8! X$)3! 84//$&(1! ,4'$#9!)3&! 7.()! )X0! &%.24.)$0#! '04#8(! 1041 -&0-7&! -0($)$0#&8!
)3&/(&7%&(! O#! . 771 104" 6&8(1! N4)ZRLS! 84'$#91)3&! 1$'()! &%.24.)$0#! /&.(4'&I&#)! )XO! -&'(0#(!
X&'&1204-7&81)01.18'$-184'$#91.7711$%&!'04#8(5!1'0/IX3$2310#&!X.(1-0($) $0#&BI0#1) 38187 &2)'$2.7!6 &8
! C)!)3&! (8&20#8!&%.24.)$0#! /&.(4'&/&#)5!)3'&&! -80-7&! X&'&!-0($)$0#&8! 0#1)3'&&! 6&8(! Q.#8!
104'184'$#93&! 7.()!'04#8RI FO! 8'$-(10'10)3&'1204-7$#9(! X&'&! 4(&8! .#8! 0#&!04)1011)3'&&! Q0! 104'R!
6&8(IX.(1L.#18782)'$2. 7I0#&]
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C*8.0$% @R- (%, 3 (% +%)<$%o--#%*(%< 5:4)"3%Q9%)<$% " 5<$ %3* ($965<- |5%)<$%$—" Y*-(%0-.)$E

>38&120/-.")/&#)120#($()(101! 0#&! 70#9! 20'8D"1 01! LhI @8)'&( '70#9!X$)3130(-$).7!"00/(!.)! 0#&! ($8&!
011)3&!3.77X.*1 . #811.2$7$)*'00/(1 )1 )3&! 0)3&'! ($8&I! e#&!'00/! X$)3! ($\! 6&8(5! $#!)3&!/$887&!01!)3&!
20"$80'5! $(! 4(&P0! &%.24.)&! 1'0/! Q(&&! 1$94'SRLIA3L! 6&8(! X&'&! /0%&8! 04)($8&! )3&!'00/! .#8!
)3'04931)3&!1$'&!120/-.")/&#)!800'(!.(1$#8%$2.)&86*!)3&!8.(3&8! 7$#&! $#! 194 BIBEN 20/-.")/&#)!

800'(! X&'&! /.8&! (&7IRTO($#9! 6*1 20%&'$#9!)3&! '&B&A)IRH! 01!)3&! 800'! /.9#&)! X$)3! ).-&I! >3&!

| HSYHE ()*(+%,-. /. )%, 96'0. ) 1 ($$%2#)&3* | *66*



&#)'*1800'1)01)3&1'00/1$)(&71!X.(1/.8&! (&R 70($#9!6*! (X$)23$#9!01120)8&'1)01)3&!800"! (-'$#91! C(!

2.##0)!6&! (8&&#11'0/1)3&! 1$94'&5!)3&!120/-.")/&#)1800'(1 2.#1 0#7*1 0-&#1 $# 0#&! 8%$'8&2)$0#5! X3$23! (! $#!
)3&! 0--0($)&! 8$'&2)$04! 011)3&! &%.24.)$0#! '04)&1! >3&! X$8)3! 01!)3&! &)™ 800'! 01!)3&! '00/! $(! BBA!
284#)$/&)'&(I! >XO0! 8311& '&#)! )*-Q1! 6&8(! X&'&! 4(&8U! O#&! &7&2)'$2.77*! -0X&'&8! #8! )3 &&! #O#
8782)'$2.71688(1'>38&1&78&2)'$2.716&8!3.81.1X$8)3!01!hh! 2&#)$/&)'&(IX3$7&1)3&10)3&'1)3'&&!6&8(IX&'&!h
28:#)$/&)' &(IX$8&I

|

CTRY.24.)$0#! )&./() 10%&8! '&7.)$%&7*! 1.()! Q"#R!)0X.'8(! )3&! '00/! )0! &%.2YB}RI6&8'$88EH!

- )$&#) (I>3&HX&'&I$#()'42)&8!-'$0')01)3&!/&.(4'&/&#)1)01#0)!)0423!)3&!800'164)!8$'&2) 7*10-&H#!$)
>38&1 )XO0! /&.(4'&I&H#)(! X&'&! 20/6$#&8! $#)0! 0#&! 1$94@1$94'&! RYO! .#.7%(&! .1 )0). 7! 01! Lh!
8%.24.)$0#1/&..(4'&1&#)(520#842)&816*!]1-80-7&I$#!) D)

0,75 08 0,85 09 0,95 1 1,05 11 1,15 12 1,25 13 135

Evacuation speed (m/s)

155 16 165 1,7 175 18 185 19 195 2 205 21 215 22 225 23 235 24 245 25 255 26 265 27 275 28 285
Arrival speed (m/s)

1 15 2 25 3 3,5 4 45 5 55 6 8,5 7 75 8 85 9 95 10 105 11 115 12 125 13 135 14 145
Uncoupling time (sec)

3,5 “ 45 5 55 6 65 7

75 8 85 9 95 10 105 11 115 12 125 13 135 14 145
Positioning time (sec)

Total evacuation time (sec)

!
C*8.0$%GHB") %-+38b=".")*-(%#$"5.0$#$() FH0-#%6<-5:*)"3989Q0$")$'%6+0-#96QM%$=",.")*#9%'0*335
!
* I"H$<*32-- % BIMH#0*32--.*  N)$(%20)F  C(3'&())L*  :(&H#0*&'9*
K-#)"'#0%-3  BIGBUk(! = ?1?GBk(!  @IBH@&a!  @iH%&3A!  AJI"L(&2!
H"/3$% CHBES" (%6="3.$86-%6"33%+*=$%;"0"#E)}$05%5; *)" 39RQ

|

N$94'&! LIEBOX(!)3&!20/6$#&8!8.).1011)XO0! (&-.".)&!/&.(4'&I&H)(5!).Z&H#!.)! )3&!(./&!30(-$).7!.)!
&\.2)7*)3&!1(./&!702.)$0#!.)1.18$11&'&#)!)$/&8!).67&! LIL! (30X (1)3&!/&.#1%.7TARC!'&7.)$0#! $#1)38&!
8%.24.)$0#! #81."$%.7!(-&&8!2.#16&! (&&H# 6&)X&&H!)3&! 1$'()! . #8! (42288 8$#9! &%.24.)$0#!'04#8(1' U)! $(
27&.'7*1(30X#1)3.)!84'$#9!60)3!'08¢5! 10'1 60)3!9'04-(5! ($9#$1$2.#) 7+ TOX&'1 &%.24.)$0#! (-& &8 (I X&'&!
23$&%&8!)3.#1)3&! (4228 &8$#9! '04HBIN&%.24.)$0#! (-&&8!9'.-3! (30X(! .| @G! -&'2&H#)! (-'&.8$#9!
1'0/!GIh!/k(!)0!BIBLI/K(1X$)3L'$93)! (Z&X&8!8%3()'$64)$0#5!$I&1!'&(47)(!.'&!/0'&!I-'06.6 TFH@HB&!
)38&!/&8$.#1')38&1)3.#1.60%&!)3&!/&8$.#10BI/K(I 1>3&!)XO01#4'(&(1 X301 204#842)&8!)3&!&%.24.)$0#!

LHSUHE () F(+* - -)*, %'0.) 1*($$%2#)&3* | *6: *



84'$#91)3&!7.()!'04#8! X$)3! (/0Z&! #8117.(3$#9! 7$93)(I X&'&! (4'-'$($#I7*! 1.()! $#! &%.24.)$#9!)3&! 104']
6&8(I! =%&#!)30493!)3&*! 3.8! .7/0()! #0! &\-&'$&H2&! X$)3! (4BR&)$0#! 8'$77(5!)3&*! /.#.9&8!)0!
23$8%8&!18&%.24.)$0#!(-&&8(101!GIhA1)0!BI2HI&)0). 71" #0&!$#1X3$231)3&!."$%.7! (-&&8(1 7$&!$(10%&."!
BI/K(I! >3$1$(184&1)01)3&!8$11& &#2&(1$#!.9&5!64)!.7(0!84&1)0!)3&!1.2)1)F)) Y&SAOL (70X 7+ .#8!
HIS#1)3&17. )8 1'04#8(11>38! S3H(Z&1-70) 1E1$93) (Z & X &81)01)3&!1 7&1)5!$#8%$2.)$#9! ) D)BALE(!
'$93)1011)3&!/&8%$.#8. |(7$93)7*!/0'&!-'06.67&

! >38&1 4#204-T$H#91)$/&(1 $#1)3$(1 20/6$#.)$0H#! SHZIHBER 2)$0#(1)0!.18'$-10'1 #0)5! &782)'$2.77*1
-0X&'&8!6&8(!.#81(0/&)$/& (160)311C(1.1'&(47)5!)3&!60\I-70)!3.(1.19%&*IX$8&!" #9&101!04)20/&(!1'0/!

2011 (&D#8(1:82.4(&!)3&'&$U0'&! 8.). 10114#204-7$HBRAX$)304)!8'$-10'1&782)'$2$)*5!)38$#0)
1$94'&! LIB(! (Z&X&8!)0!)3&93)1>3&! 1$94'&!.7(0! (30X(1)3.)! 1$1)*! -&'2&ABRLIO($) $O#S#9! ) $/&! $(!
702.)&8! $#1)3&!" #9&! 1'0/171)0! AlH! (&204#88& 104" -&.Z(! .'&!)3&! /&.(4'&/&H#)(1 1'0/1)3&! 1$'()!

'04#85! X3$231 X&' &I #0)1%&™*1'&.7$()$2! 84&1)0! (7TOX! X. 7Z$#0! #81-0(SIFOUHER! 01! ?IH! (&20#8(!

2 #16&18\-7.$#&816*1)3&11.2)1)3.))3&1()!6&8!).Z&(1)3&! 70#9&())$/&! 6&2.4(&!$)1$(1-0($)$0#&8114)3& !
X.*11'0/1)3&120/-.")/&#)1800'  5IX3$7&!)3&! 7(LMES)$0#&.818$'&2)7*16&35481$)

! >3&1)0).71&%.24.)$04#)$/&! $(1 27&.'7* (Z&X&8!)01)3&!'$93)u! .(1.1'&(47)1 01! 70#9!-0($)$0#S#I! #8!
A#204-T$H#INR(1)3&'&! '&! (0/&! -&.Z!%.74&(1)01)3&! 1.'1'$93)1 011)3&!-70)1)3.)1 '&! )$77! $#! ' #9&!)O!
—&(1I7$H#&ISH)3&IS3$(Z&1-70)

|

A'$HI1 )3&! 18'()! &%.24.)$0#! 8'$77! )3&! &%.24.)$0#! (-&&8! X.(! (7$93)7* 3$93&'! X$)3! 84//$&(! $#!
20/-.'$(0#1)0!)3& |(-8&&8(IX$)3&.7!-&0-RIC7(0!$1!)3&1)&./(18$8IHBP24(($#!.8%.#2&1.604)1X3$23!
6&81)0!&%.24.)&! 1$'()5! (/. 771/$().Z&(1 204781 3.--&#! (423! .(+160)3! 4#204-7$#9! 83118 '&#)! 6&8(!0'1 60)3!
AHH$HI!)0X.'S(1 8$11&'&H)! 6&8(1! >3&(&! /$().Z&(! .--&.")0! 6&! (/.7751)304931)3&* 20()! (0/&! )$/&5!
X3$231$(101)&#12'42%.71$#1)3&(&!-.)$247."($)A0H0&H) $0#8.816810'&5!)3&!&%.24.)$0#!)&./(1X&'&!
$#()'42)&81)01#0)11&&71)3&!800'!-'$0')0! &#)&'$#91)3&!"00/11U#!.I'&. 71 1$'&) &/&'9&#2*1($)4.)$0#1)304935!
)3&*1.'&1.224()0/&8!)0!-&'10'/1)3$(!.2)$0#11>3&! 800'X.( 114")3&/0'& (&R 70($#951)34(1.1)&1&.23!
&9%.24.)$0#X.(1-&'10'/&8!$)!.4)0/.)$2.77*1270(&8! .#8!)3&! :=>18$81#0)! 3.%&!)0!-& BB .2)$0#1!
>304931)3&*1.7(018$8!#0)!123&27!$11)3&!800'1X.(11477*1270(&8! #81$#1(0/&!12. (& (1SN &.J$+F 38!
-0(($6$$01! (0/&!(/0Z& 1)017&.21)01)3&!120"$80U1!)3$(1X0478!3.--&#184'$#0) .I' @ FE. &/&'9&H2*!
($)4.)$0#51.1&) &%.24.)$0#! -0(($6$7$)$&(! 01! )3&! -.)$&#)(! $#! )3&! 0)3&1 '00/(! $(! 8&2&)FH#O!
$H2'&.(SHIB/& I %

| HSYHE ()*(+%,-. /. )%, 96'0. ) 1 ($$%24)&3* | *6I*



QEDES7-5:%)"3%'%

Cl/#1 #81.1X0/.#101!'&(-&2)$%&7*! LL! #8! @71 *&.'(! 078! 20#842)&8!)3&! &\-&'$/&H).7! &%.24.)$0#!
(2&4.'$0! $#1)3$(1 30(-$). 71! >3&! XO/.#!13.8! &\-&'$&H2&8! #! &%.24.)$0#! 8'$77! X$)3! 6&8604#8! -.)$&H)(!
0#2&IX3$78&1)3&!/ #13.81#8\-&'$&H2&I$#18%.24 )BEB604#8! - )$&H)! >3&!/.#13.8!14")3&'/0'&!
-)$28$-.)&8I$H#! H# &%.24.)$0#! 8'$771)X$285! X3$7&!)3&! X0/ .#! -.')$2$-.)&8! $#! .#1 &%.24.)$0#! 8'$77! 0#28&
64)!13.(1.7(01&\-&'$&H#2&8! #1.2)4.711$'&) &/&'O&H2*I$HIX 35231 (3&!8$81#0)1&%.24.) &! DT !
)3&*13.9&!18%.24.) ABA16&8 (1 $HISUAAHE(IINA)3&/0'&51)3&$'-01&(($0#!.)1)3&! 30(-$). 7! $#%607%&(!
#4'($#9130(-$).71-.)$&HN

! NO416&8(1 X&'&! &%.24.)&811'0/1.1'00/1 20##&2)&81)0!.1 (). $93)! 3.7 76! X3$23! $(! (30XH! $#!
1$94'&ILI1>38&18%.24.)$0#!-.)31$(1$#8$2.)&8!X$)3!.18.(3&8! 7T$#&5! .#81)3&!6&8(1X& & ().9&8!6&3$#8!)3&!
20/-. ')/&#)!800'(10#1)3&! 7&1).)101!)3&! 1$94'&1!8320/-.")/&#)!800"1X.(  1/.8&! (&71R70O($#9!6*!
(X$)23$#9!0111)3&!-0X&'1)0!)3&! BRGHOI C(12.#16&! (&&H!$#! 1$94' &I 20/-.)/&#)1800" 12.#!

O#7* 0-&#! $# 0#&) 8$'&2)$0#5! X3$23!/$93)!.11&2)!)3&! &%.247)EDHBE&(B00' )0X.'8(1)3&!'00/!
$)(&71!1X.(1#0)! (&FA0($#95!64)IX(V&)$/&(! 270(&8!.1)&'16&8!X.(I'&/0%&81!>3$(1800'13.(1.IX$8)3!

01! BBE&H)$/&)'&(IINO4! %074#)&&. (! )00Z! -7.2&! $#! )3&! 6&8(1 )0! ($/47.)&! #! .2)4.7! &I&'I&H2*!
($)4.)30#11 CTOU16&88(1X&'&! 2047&8!)0! &7&2)'$2%$)* | GHR!011)3&!%074#)&& (! X.(1204-7&8!)0! I8'$-
>3&!6&8(13.81.1X$8)3!01!.--'0\$/.) & 7*BG?1@8#)$/&) & (1

Nl =i |

ey O AR L e T |
C*8.0$%@ED-.( 98" (%-+%)<$%0--#%*(%<-5 VLB "5<$'%3*($%5<-15%)<$%$=",.") %%0-.)$E

Lo ]

|

>3&!/#) #8IX0/ #19&HE&' . TT*!] 0%&8!'&7.)$%&7*1.()! Q' #R!)0X.'8(1)3&!OBL*114)3&/0'&! 8$8!
#0)1)04231)3&!800'! -'$0'1 0! &#)& '$#9!)3&! '0DCI X38&723.$1)7*! 6702Z&8!)3&! &%.24.)$0#!'04)&!
84'$#91)3&!1$'()! &%.24.)§NORI1>38*1 X&'&! 3$#8&'&81)X01)$/&(184'$#9!)3&!."BAG! -0($) DHSH#O!
().9&11>3&(&1'&(47)(!.'&!$#20'-0' 88!$#)01)3&19'.-3(10111$94'&IL Ih

|

0,7 0,72 0,74 0,76 0,78 08 0,82 0,84 0,86 0,88 09 0,92 0,94 0,96

Evacuation speed (m/s)

o _

1,7 1,75 18 1,85 19 1,95 2 2,05 21 2,15 2,2 2,25 23 2,35 2,4 2,45
Arrival speed (m/s)

| HSYHE ()*(+%,-. /.. )%, 96'0. ) 1 ($$%24)&3* | *6>*



_ O
18 23 28 33 38 a3 4.8 53 58 6,3 6,8 7,3 78 83 88 93 9.8 10,3 10,8
Uncoupling time (sec)
|
_ O
58 6,3 6,8 73 78 83 88 93 98 103 10,8 113 118 123 12,8 133 13,8 143 148 153 15,8
Positioning time (sec)
|
34 35 36 37 38 39 40 41 42 a3 a4 45 46 a7 a8 a9 50 51 52 53 54
Total evacuation time (sec)
|

C*8.0$% FHAH"5.0$'%™)"%+0-#%<-5;*)"3B0%")$'%+0-#%KL%S$=",.")*-(%B*335

* I"#$<*32--.*  5//"#0*32--.* N)$(%20)F C(3&())1*  ;(&#0*&'9*
K-#)*#0%-3  G]LUk(!  ?2IBLBKk(!  ~AG@&A!  hIGLEA  ~GlLA@2!

H"/33% Q85" (%="3.$94-%"33%+*=3$%:;"0"#E)8056<-5;*)"3UAS
N$94'&!L185%& (1)3&! &A)(101!)3&!8%.24.)$0#!8'$77!3&78!.)!)3&!BAGI$)GT &! LI (30X (1) 3&! /& #!
%.748(>3&! 9'.-3(! X&'&! 2'&.)&8! 1'0/! @! &%.24.)$0#! '04#&#8! 2G! 8&%.24.)$0#! 8'$77(! $#! JORTI!
98#&'.75!)3&!8%.24.)30#! (-&&8!'&(47)(1.'&! 1.()&'1)3.#1)3&&EH'QU. ) $0#&.(4'& /&#)!64)! (70X&'!
)3.#1)3&! 78 #81 L®1/&.(4'&/&#)(5! X$)3! .| @G! -&'2&#)! ' #9&! 6&)X&&#! GIHh! #8! Glh! /&)'&(! -&'!
(&20#81>3&! '&.(0#! 101 )3$(! '&7.)$%&7*! 70X! &%.24.)$0#! (-&&8! /$93)! 1$#8! $)(! 2.4(&! $#!)3&! 7$/$)&8
8%().#2&!6&)X&&#!)3&!6&8!.#8!)3&!800'-0()+! )3&! 6URER(@! 28#)$/&)'&(! X3$7&!)3&! 8001 X$8)3! $(!
BBB!2&#)$/&)'8(N4")3&'/0'&5!0#2&!04)($8&!)3&!'00/1)388#8)3.)1)3&18&%.24.)$0#1)&./13.(1)0!).Z&!
X$)3!)3&!16&8!$(!'&7.)$%& 71T "$%.7! (-&&8!$(11.$'7*120/-.".)$%&!)0!) 381281 L °1896.24.)$0#!
18&.(4'&I&#) 5IX3$231$#8$2.)&(1)3.)!)3&*IX&'&!"A##$H#I).I'&7 ) $%&T*I#0'/.71-.2&
! N$94'&! M $#! --&#BS\!,19$%&(1)3&!.883)$0#. 7! 4#204-7$#9!9".-3(11>3&!9".-3(13.%&! 6 &8#! (- 7$)!
)016&!.67&!1)01.#.7*(&!)3&!18$11&'&#2&!$#14#204-7$#91X$) 3. #8!X$) 30B0A8F0#7*1 1 $UJ WL 2G|
18.(4'&I&#)(1 X&'&! 20#842)&8! X$)3! .18'$-5! X3$23! $(!)3&!'&.(0#101!)3&! 7.'9&! (Z&XH#&((! $#!)3&! 1$'()!
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)'$99&'&81)3&!1$'&!1.7.//51)3818%.24.)$0#1)&./1."$%&8! 1.$' 7Y 4$2Z 7+1$#1)3&13.77X.*1682.4(&1)3&$1011$2
X.(1#8&\)1)01)3&!'00/I! >3&*1)3&#! 30X&Y%&' 8$8!#0)! ZHOX! X3.)! ) DI 8B6&H)4.77+!)38&*1 8$818'.91)3&!
%$2)$/11'0/1)3&00/ 1Q.1)&'13.%$#9!'8&285%&8! (0/&! $#()'423BOKEB23!)3&! 1$'&! X. (1 ($/47.)&8!$#)0!
)3&13.77X.*5!64)!7&1)!1)3&!%$2)$/!)3&'&! #817&1)!)3&!800')0!)3&! OGINEEF!! >3&*!)3&#!8$8!#0)!
Z#0X1X3.)1)0180! #8IX&'&! (). #8$#9! ()$77!.#8!.(Z$#9!0)3&'1-&0-7&!.6(BG2B!.2)$0#(1)0!/.Z&H3&!

(/0Z&! )38&#! 88%6&70-&8! YA$2Z7* $#)0!)3&! 3.77X.*! #81)3&! 8'$77! X.(! ()0--&8u! )3&! )&./(! 1.$7&8! )O!
8%.24.)&!1)3&10)3&'1%$2)$/(11'0/1)3&$"1'00/(! #811.$78&81)01-&'10'/! #1&%.24.)$0#! .(1$(18&(2'$6&8! $#!
)3&$B4$78$#018/& O&HTF H#I!!

| HSUHE () F(+5,-. /)%, %'0.") 1%($$%2#) &3* | *6H



09 0,91 0,92 0,93 0,94 0,95 0,96 0,97 0,98 0,99 1 1,01 1,02 1,03 1,04 1,05

Evacuation speed (m/s)

2,74 2,75 2,76 2,77 2,78 2,719 2,8 2,81 282 283 284 285 286 2,87 2,88 289 29 291 292 293 294 295
Arrival speed (m/s)

34 3.6 38 4 4,2 4,4 4.6 48 5 52 54 56

Uncoupling time (sec)

5 52 54 5,6 58 6 6,2 6,4 6,6 6,8

Positioning time (sec)

a7 al.5 438 485 49 49,5 50 50,5 51 515 52 52,5 53 535 54 54,5 55 55,5 56
Total evacuation time (sec)

2,8 3 3,2 58 6 6,2 6,4 6,6 6,8

44 46 48

C*8.0$%QEBYR'5.0$'%™)"%+0-#%/(.05*(8%<-#3$98010$") $' Yo+ (BEA',.")*-(%'0* 336

x I"#$<*32--.*  5//"#0*32--.*  N)$(%20)F*  C(3'&'())1* ((&#0*&'9*
K-#)*#0%-3  GIhHH@!/K(  ?GMNKk(! = MNA&2  @Ih?@!(&21 @BI"@G!(&:
H"/35% QS (%="3.$54-%"33%+*=3$%:;"0"#E) 8056 (.05* (8% <-#$BOK

>38&1/8.(4'&818.)..(1$(1 (30X# 1$#!1$94'&! LIB(I-'&(&H#)&8B#!)3&! (./&!1.(350#( )3&!/&.(4 '&I&H)!
'&(47)(10L)3&!130(-$).7(5!)304931)38&* X&' &I 0#7* 8&'$% & BTU0BS1 18 ' &&Y6.24.)$0H4#8(1!>.67&!
LI@!(30X(!)3&!/&.#1%.748I0/1)3&19".-3(1$)!$(! (30X#1)3.)!) 3&!1&%.24.)$0#! (-&&8(1.'&) . 77V'&7.) $%& T*!
270(&!)09&)3&' $#!.1" #9&! 1'0/! GINL! 0! BIGB!/&)'&(! -&'1 (&208B(D! )3&! ."$%.7! (-&&8(! .'&! 1.$'7*!
($/$7.'51" #9$#91 1'0/RIHMN )01 21hB1/&)'&(!-&'! (&20#8H3$(1 27&. 7 (30X(1)3.)!)3&! &%.24.)$0#!)&./(!
X&'& 'AHHSHI! %&*! 11(BA)! X&'&! #0)! &\-&'$&#28&8! &H#0493! $#! 8'$%$#9! )3&! 6&8(! )0! .23$8%&! 3$93!
&%.24.)$0#! (-8&&B&Y%&#!)3049BE*1 %6&'*1 /4231 8$81)3&%$' 6&JH! 60)3! 2.(&(! $)! $(! (30X#1)3.)!)3&!
8%.24.)$0#!(-8&.&8I$#1)3&!(&20#8!'04#8(110'1&.2318%.24.)$0#) &./135038.1)3.#1)3&! 1$'()'04#48|

! >38&14#204-7$#91)$/&(184'$#91)3&! 1$'()!'04#8! X&' & BBOBBA'$#01)3&! (&20#8!'0448>38&!
'&7.)$%& 7+ T0#91 4#204-7$#91)$/&! 84'$#9!)3ERT'OAEEX.( .I'&(47)!011)3&1)&./110'90)!)0! 4#-749!

)3&! &7&2)'$2%$)*! 2.67B&! -0($)$0#$#9! )$/&(1.7(0! (&&/!)0! 882'&.(&! .(160)3!)&./(! 68&20/&! 1./$7$."
X$)31)3&!($)4.)$0#16&2.4(&!60)3! 4#204-7$4#91)$/&(1/&..(48AH#I! ) 3&! (8&20#8!'04#8! X&'&! (30")&!
)3.#184'$#91)3&!1$'(H3&1)0).71&%.24.)$0#!)$/&(184'$#91)3$(18&%.24.)$0#! (2&#.' SOKEIRI@ GIB5! @ ?5!
#81 @A (&20#8(5!1'0/1 X3$231)3&! 70#9&()! &%.24.)$0#1)$/&! X.(1/&.(4'&8! 84'$#91)3&! 1$'()!'04#8! #8!
)3&1(30)&()!84'$#98&!17.()IC7(05!)3&! (&20#8!'04#8!1X.(1$#160)312.(&(1Y4$2Z&1)3.#1)3&! 1$'(1'04#8]

>3&1:=>18$81#0)1)04231)3&!800'(!-'$0'1)0! &#)&'$#9!)3&!'00/! .#8!)3&*1 . 7(0! 8$8!1#0)! (70X 7* 0-&#!1)38&!
800')0!.#.7*(&!)3&! ($)4.)$08H#)3&!'00/1! >3&*114')3&/0'&! 8$8!#0)! 270(&!) 3BA0' 0#2&1)3&! %$2)$/!
X.(18&%.24.)&811'0/1)3&!'00/1! C7(0!)3&=>1(&&/&8!-00'7*1$#()'42)&8! 84&1)01)3&!1.2)1)3.)!)38$8!
#0)1(.1&7*18&%.24.)&($HO7&)-& (O4#818$81#0)!-'0-& 7*120//4#$2.) & X$) 31&.2310)3&1>3&!1.2)1)3.)!
)3&!1201-.")/&#)1800'(10-8#$#18$11&'&H#8$'&2)S0#(!(8&&/()0I$H#1 7 4&#28.1)3818%.24.)$0#!(-& &8

L HSOOHE () *(+*,-. )%, %6'0. ) 1 ($S%24)&3* | * W



QEDE" .05*(8%<-#$%%Q

>381)3$'8! &%.24.)$0#! /&.(4'&/&H#)! X.(1.7(0! 20#842)&8! .220'8$#9!)0!)3&! -'&(2'$6&8! /&.(4'&/&H)!
(&)KA-11 U#1)0) BI6&SBIX. (18&%.24.)&8!84'$#911$%&.! 04#BHBI&! 8$11& '&H)!-8TTRX30!- )$2$-.)&8!
$1)3818%.24.)$0#! 8'$77! X&'&! %0/&8!3.8! #!.9&! 01! AG5! @"5!"]5! LH5! #8! LHI! C77! 1$%&! -&0-7&! X&'&!
$#()'42)&8! -'$0'1)0! )3&! 896.24.)$0#! /&.(4'&/&H)N'0/! )3&(&! XO/&H#5! O#&! 3.(! -.')$2$-.)&8! $#! .#!
89%.24.)$0#18'$7711$%&1)$/&(1X3$7&!1)3&10)3&'| 1 0B UBOHBLOE: |- ) $2$-.) &BISH! #18&%.24.)$0#18'$ 77!
>3'€8011)3&/! QO#&! 011 X3$23!.7(0!-.)$2%-.)&8! $#! 1$%&! &%.24 ) EDHKIRNFLBEH2&8! #!.2)4.7!

1$'&! &/&'9&#2*! ($)4.)$DM4)3&'/0'&5! DA 04)! 01! 1$%&! X0/&#! 27.$/1)0! 3.%QXZ&S89&! 01! )3&!
8%.24.)$04#1-7(11>38$'1-'01&((SOH(1$#%07%6 & #4' ($#95!(82'&).'$.75!.#8!.#1.2)$%$)*! (4-&'%$(0'l

! >38'00/!X.(120##&2)&81)0!.1()".$93) 13.77X.*1. (1 (30X $#1 1$94'&! LIB*3&!89%.24.)$0#! -.) 3!
$(1$#8$2.)&8!X$)3!.18.(388! T$B&! 688! $(! &%.24.)&8!1'0/1)3&!'00/! #8!-0($)$0#&8)$&!3.77X *!
6&3$#81)3&! 1$'&! 20/-.")/&H)! 800'(1)01)3&! 1.1 '$93)! 0#1)3&! -$2)4B( $(! (30X#5!)3&! 20/-.")/&H)!

8001 $(10#&!7.'9&! 800" - #&71)3.)! $(!/.8&! (&ZTO($#9! 6*!).-$#91)3&!800'! /. 9#&HB&! 800')0!)3&!
'00/1$)(&711X.(1#0)! (& RA7O($#9!.#813.81.IX$8)BLIBG @!28&#)$/&)'&(I!>3&!6&8!$)(&71!3.8!.1X$8)3!01!BGB!
28#)$/8) &(1 #8IX.(1&7&2)'$2.77*.8E4(). 673 6&8!30X&%&'| 8$81#0)! (). #810#1$) (1X38&7(164)!3.81)0!
6&1&78&2)'$2.77*170X&'&81)0!-0($)$0#!$)!0#1$) IX3&&7(I!
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C*8.0S% QBB 93" (%6-+%( 05*(8%<- 4IRSV "5<E U 3* ($U65<-15%6)<SU$=", " 44060- ) SE

|

C(I$(! (30X#! 1'0/! 1$94'&! LIBMN3&!'00/! $(!.7/0()! 8$'&2) 7 #&\)!)0!)3&! 20/-.")/&#)! 800'! .#8!)3&!
6&#81)0X.'8(1$)! $(1 %& I #."0X1! >3&! 688! X.(5! 0#2&! 04)($8&!)3&! 20/-.")/&H#)! 800'(5! 8$'&2) 7*1 (). 9&8!
6&3$#8!$)!.)1.18928101!.--'0\/.)&7*121/&)' &(I1CT718&%.24.)$0#!)&./ (I X&'&IX. TZ$#91'&7.)$%& 7 (70X!
QHO'L.7! X.7Z$#9! - 2&R5! &(-&2$.77* 84'$#9! )3&! 1$'()! &%.24.)$0HVRE#B)B0493! )3&* X&'&!
$#()'42)&8! #0)! 05! )3&! &%.24.)$0#! )&./! 84'$#9! Y5HBI L ®1'04#81)0423&8! )3&!@)'! -'$0'! )O!
&#)&'$#91)3&!"001IC1%6074#)&&'1)00Z!-7.2&1041)3&16&81)3.)!X. (1&%.24.)&8184' SHEWBEHS(I!>38&!
1&.(4'&/&H)V'&(47)(1011)3&1&%.24.)$0#04#8(1.'&! (30X #I$HI 1$94'&LIB@]

! S'$0'1)0!)3&! -7 ##&81 8%.24.)$0#! 8'ST7(5! #! A ##04#288! &%.24.)50#) KSIT/&8! 01!
X3$231#0!0#&! X.(1.X.'&IF3&! 1$'&).7."/1X.(1)'$99&'&8!6*! (0/&! (/0Z&!-'0842)$0#+3&! (./&!'00/!
X.(14(&8!10')3$(! 44 ##04#28&8!8'$77! #81)3&! (./&! %6074#)88&'1)00Z! -7.2&! 0#! ) BRAGEB)3&! 1$'&!
TUX(1)'$99&'&85!)3&! 1$'&! 20/-.")/&#)! 800'(! 270(&8!.4)0/.)$2.77* .#8(0/&! -8&0-7&! 34"$&8!
)0X.'8(1)3&!1'0#)!88&(Z!)019&)B&S'1-0").67&!-30#& (1. #81:=>16704(&48!'&28$%&! 14') 3&'1$#()'42) BOH(
U#!)0).7! $)!)00Z! )3&! &%.24.)$0#! )&./! L! /$#4)&(! .#8! @G! (&20#8(! 6&10'&! )3&*! ."$%&8! .)! )3&! 1$'&!
20/-.)/&#)1800 '(1!>3&*)3&#! 30X&I&K.7Z&8!)0!)3&! X'0#9! '008 $#%&()$9.)&9! .#8 X0Z&! .1
-&'(0#1)3.)1X.(1.(7&&-1! C1)&'1)3.)1)3&*!)'$&8!)0! 9&)!#&X!$#10'/.)$0#!64)1 8$81#0)!/.#.9&1)01 #.7*(&!

| HSYHE ()*(+%,-. /)%, 96'0. ) 1 ($$%24)&3* | *A*



X3.)IX&H#)!IX'0#914#)$TB&I06(&'%.)0"*1)0781)3&/IIN$#.77*5!.1)&'| @!/$#4) & (| #B2@BE(!) 3&*IX&'&!
)1)3&120"&2)! 800! -&'10"/$#9!)3&$'" :=>1).(Z(IBG! (&20#8(! 7.)&' 0#&! 011)3&/! 0-&#&8!)3&! 8001 )O!
H.75(&) X3.)I X.(1 90$#9! 0#! $#($8&! )3&! '00/! .#8!'&.7$(&8!)3&'&! X.(! (/0Z&! 8&%6&70-/&#)I! >3&*!
'&-0)&8!1)3&! ($)4.)$0#1)01)3&! 200'8%$#.)0' 64)! 838! Z0P(&!)3&! 800" .9. S 1)&'I Al /$#4)&(! #8! @ @!
(&20#8(1)3&* X&'&1)078! 6*1)3&! 06(&'%.)0'*1)0! &#)&1)B0/! .#8! &%.24.)&1)3&! %$2)$/! #81.1)&' h!
I$#4)8&(1)3&!16&8! X.(120/-78)&7*'&/0%&8!1'0/!)3&!1'00/5!)3&! 800" 30X&%6&' X.(1#8.%6&'1 2 (BB
20//44$2.)$0#! .--&.'&8 1)0! 6&! .| 2'42$.7! -'067&/! 84'$#O! )3$(! 4#.##04#288! 8'$77! #8! $1! )3&!
06(8'%.)0*18$81#0)1)&771)3&1)&./1X3.))0180!)3&*I1X0478!-'06.67*1#0)!3.%&! 20#) $#4&8!)B&!I8'$ 77

|
_ o

0,25 026 027 028 029 03 031 032 033 034 035 036 037 038 039 04 041 042 043 044 045 046 047 048 049 05

Evacuation speed (m/s)

0,7 0,75 08 0,85 09 0,95 1 1,05 11 1,15 12 1,25 13 135 14 1,45 15

Arrival speed (m/s)
85 9 9.5 10 10,5 11 15 12 125 13 135 14 145 15 155 16 16,5 17 17,5 18

Uncoupling time (sec)

15 16 1,7 18 19 2 21 22 23 24 25 26 2,7 28 29 3 31 32 33 34 35 36 3,7 38 39 4 41 42 43 44 45

Positioning time (sec)

38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67

Total evacuation time (sec)

C*8.0$%QE!BY"'5.0$'%") " %+0-#%(.05*(8%<-#3$980D$")$'%+0-#%V%$=",.")*-(H'0*335
!
* I"#$<*32-- % BJ["H#0*32--.*  N)$(%20)F  C(3&())1*  ;(&H#0*&'9*
K-#)*"#0%-3  GILALUK(! = BIBJ@'k( = B?IAAI&RI  ?1@M(&RI  ~hI?AI(&2
H"/33%04S" (%0="3.$54-%"33%+*=3$%:;"0"#E)B056(.05* (8% <-#$BOQ

|

>38&!1/&.(4'&818.).1(30X#! $#1 1$94'&! LI BKR 8&'$%&8! 1'US%&! 8$11&'&#)! &%.24.)SOHI HBEBOT&!

LIAI 9$%&(1)3&! /&.#! %. TMIRID/!)3&! 9'.-3(1$)! $(! (30X#!)3.)1)3&! &%.24.)$0#! (-8&8(! .'&I $#! .1 #9&
1'0/!GI1?@0!GINN&)' &(1-&' (&20#811>3&!-&.Z18&%.24.)$0#! (-&&BI 748! X.(1.1'&(47)10118\-&'$&H2 &I $#!
| #084%'$#91)3&! 68 8H38."$%.7! (-&&8@S11& &#)$.)&! 1'0/! GIYOEBI]1/&)'&(!-&'! (&20#8I! >3&(&!
'&(47)(1$#8$2.)&1)3.)1)3&! &%.24.)$0#1 )&./(! X&'&! &%.24 )BEHB&S! (70X 7* $#1 20/-.'$(0#1)0! 0)38&!
8.).11C7(01)3&!."$%.7!(-&&8(!X& &I 1K1 20/-.'$(0#1)0!)3&10)3&1'&(47) (1!

! :0($)$0#$#91)$/&(1011)3&! 1$'()!'04#8! X&'&! T0#9&()! $#120/-.'$(0#1)01)3&! 0)3&.1'04#8(5! -.) 7!
84&1)01)3&11.2)1)3.)1)3&! &%.24.)$0#1)&./1 X. (1 /OHH (70X 7+ $#1)3&! 1$'()! OUKB)&')3&*1'&2&$%&8!
$#()'42)$0#(1)0! /0%&! /0'&!'&.7$()$2.77*! #8! 1.()&#8&8!)3&$' CBEBH! $)! $(! (30X#!)3.)! $#1)3&! 1$'()!
'04#81011)3&1%1 #81L 81)&../1Q'04#8! 21alN'&(-IR1.1 70#9&1-0($) $O#S#O)$/&! X . (1'&. 7$[&8!)3.#1$#1)3&$'!

L HSOOHE () *(+*,-. )%, 9%6'0. ) 1 ($$%24)&3* | *:6*



(820#81'04#8(1Q'04#8!L1al @!'&(HIFB&! 4#204-7$#91)$/&!84'$#91)3&! (&20#81'04#8! X.(11.'1 T0#9&()! 01!
T711$%8&1/&.(4'&1&#)(5!84&1)01)3&!11.2)1)3.)1)3&!16&8! X.(I-0($)$0#&8!.)!$) (! 3$93& (MO H2L.(0#!
10')3&!170#914#204-7$#91)$/&1.)1)3&! 7.()1'04#8! X .(18484BIRB. (0#!-477$#91)3&1-749!X3$7&!)3&!6&8!
X.(1#0)11477*170X& ' &8I0#1$) (1X3&& (I

|

>3&1&%.24.)$0#1)&./18$8!)0423!)3&!800'!-'$0')0!&#)& '$#91)3&"0@N)B0Z!. 07 #2&5#($8&!)PB&2Z!
)3&11$'&! 8&96&70-/&#)IB&! '00/1! U)!3.(1)0! 6&! #0)&8!)30493!)3.)! 0#&! -&'(O#I(K X.'&! 011)3&!
2)$0#(1)3.)I X&'&!)0! 6&!/.8&! $#! # &/&'9&H#2*1 ($)4.)$0#! X3$7&!1)3&!10)3&'1 X.(1#0)!.X.'&! 01! X3.)!1)0!
801le#2&!)3&* 0-&#&8!)3&! 800'! 30X&%6&'1)3&* 8$8! #0)! 270(&! $)! .9.$#5! #0)! &%6&#! .1)&'1)3&! 6&8! X. (!
'&/0%&8!10/1)3&1'00/ 1U#!.1'&.711$'&! &/&'9&H#2IUFS0#!)3$(1X0478!7&.81)0!.1Y4$2Z1(/0Z&! (-&.8!
$#($8&!)3&!20"$80'5! 7&.%6$#9!)3&!10)3&''00/ (I $#($8&!)3&! 1$'&!1 20/-.")/&#)! 4#.67&! ) 0CZABBE!
)$/&1)3.)1 $(1 #&&8&8!10')3&!:=>1)0!."$%&! .)1)3&!'00/! $#! X3$2R ! BIK$/47.)&8! $(! X.*1)00! 70#95!
X3$231.96#IX$771-'06.67+12.4(&12'$)$2.7!($)4.)$0#(! X3&#! .1 1$'&! 02U (}42)$0# (1) 38*!'&28$%&8!
X&'&I#0)127&.18#04931.(1)3&*1$#)&-' &) &BLY1)0). 77+ X 049! #81X&#)!)0!)3&! X'0#9!'00/1.)1 1$'()!!
WO//4#$2.)$0#1)3&'&10'&!1(&&/(!)0!6&!10#&1011)3&12'42$.7!.(-&2)(I

| |

| HSYHE ()*(+%,-. /)%, 96'0. ) 1 ($$%24)&3* | *:: *



QEDEal.05*(8%<-#$%"%
>38&1104")31/&.(4'&/&H)!X.(120#842)&8!.220'8$#9!)0!)3&& (2'$6&81&. (4'&/&H)! (&) Ki-I!e#&!6&8!
X.(18&%.24.)&811'0/1.1'00/! ) 11%&™1(-.)$.7!3.77X. X1 Q1$94'&! LRBAOIX0/&# 1$#1)0).7! 20#842)&8!
1$%&18%.24.)$0#!'04#8(1X$)3! 0#8IB&EN0/&HI X&' & @G!.#8!°h!01!.9&! . #8160)3!3.%&!-.)$2$-.)&8!
X281 $#! #18&%.24.)$0#18'$7711>3& 3. 80J0)! &\-&'$&H28). I'6. 71 1$'&! &/&'9&H#2*! ($)4.) FB4)! 80!
27.$/)0!6&! 1./$7$."1X$)3!)3&! &%.24.)$0#! -'0)02BRH X&'&! $#()'42)&8!-'$0'1)0!)3&! &%.24.)$0#! O#!
X3.))0!80!.#8130X!1)013. #87&H3&S'-'01&(($OH#(1.)!) 3&I#4' ($#9130/&!SHY QERRDH!/ . #.9&'(I!!

! N$94'&ILIRBOX(1)3&!9'04#81-7.#01)3&1'00/!.#81)3&13.77X . *I1X3&'&!1)3&!8%.24.)$0#!- ) 31$(!
$#8$2.)88!X$)3!.18.(388! 7$HBAI 1$'&! 20/-.")/&#)! 800" X.(1/.8&! (&71 KR70($#6*1).-$#91)3&!800'!
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! >3818%.24.)$0#! (28&#.'$0!X.(114)3&/0'&! 20#842)&8!.(1)3&! :=>IX.(17&.'#&81)0+1 &I91! 1&& 7$#O!
)3&! 800! .#8! 700F4#9! $#($8&! $)! 6&10'&! &#)&'$#9! )38, DBHI! )3&! 1$'()! .#8! (&20#8! '04#8! #!
8%.24.)$0#! (-&&8! 01! '&(-&2)$%&7*! GILH! .#8! GIAH! /&)'&(! -&' (ZZDHEBS&Y6&BY0%$#9! )3&!
1))'&((1)3'04931)3&! 800'-0()( !X.(1'&7.)$%&7*13.'81)304935!6&2.4(&!)3&!/.))&((1X.(1(7$93) 7*I X$8&!
)3.#1)3&!800'11>3&'&10'&!1)3&!/.))'&((! 3.8!)0! 6&! /0%&8! . 7/0()! -&'-&#8$247.1X$)3!'&9.'81)0! )3&!
800'-0()( R!)3'0493!)3&!800'!307&
|

>381-'8-'HO1 011)3811.)) &((184'S#O1)3&! 1$'()! 04481 X&H)1H0)!.(18)!X.(! (4--0(&8!)0! EED$#A >38&!

L))&((X.(I -O($)$0#&SB! X'0#O! #8!.(1.1'&(47)1)3&! %$2)$/! X.(1 7.*$#9! X$)3! 3&'1 3&.8!.)!)3&! -0$#)!
X3&'&! 3&'1 1&&)! (30478! 3.%&! 68&H#I! >38'&10'&!1)3&! /.))'&((! 204TRHDJO(&8! 20"&2)7*! #8!)38&!

| HSYHE ()*(+%,-. /)%, 96'0. ) 1 ($$%24)&3* | *:B*



%$2)$/1.7/0()! 1&7710111)3&!1.))'&((1 X3$7&!/0%$#9!$)1)3'0493!)3&! SONA)FE!/0'&5! $1! (3&! X&'&!
)0!6&!189%.24.)&8!180X#1)3&!().$'(1$#1)3$(!1 1.(3$0#5! (3&! X0478!8&1$#$)& 7*16&! 34") A& ILLADYB!
'04#81X.(18\&24)&8!/423168))&'5!64)!.7(01)3&!18%.24.)$0#! (3&&)!X.(1.7' & BHES! 4#8&'#8.)31)3&!

1))&((1 1>30493104#8&12.#(&&1)3.)!1-'&-.'$#91)3&1/.))'&((110'18%.24.)$0#I ()$77!' &Y LBQ({&20#8(I

! >3&1800'1X.(11&7)!-'$0'1)B%& 1 &%.24.)$0#18'$77! #818%6&*1)&./ Y A$2Z7*!) QTR $BE!
)3&1'00/11>30493!1)3&*!.77110'90)!)0! 270(&!)3&! 800" 0#2&1)3&*13.8!&%.24.)&8!)3&!1%$2)$/! 04)($8&!)3&!
'00/1. #811$'&120/-.)/&#)]  IN4)3&'/0'&!)3&!ZHOX7&89&!1011)3&!:=>10#1)3&! 4(&! .#8!-0($)$0#!01!)38&!
89%.24.)$0#!(38.&)(1(&&/(1)0!6&!$H( AR X3$2347B!-0(($67*17&.81)018.#98'04(1($)4.)$O#(1$1!.I'E. 7!
8%.24.)$0#1$(1)0!6&!-&'10'/&8]
| |

| HSYHE ()*(+%,-. /)%, 96'0. ) 1 ($$%24)&3* | *:V/*



QEDEDH-)"3%-+%"33%#3$"5.0$#$()986$5.3)5

UL! -0(($67&5! )3&! /&.(4'&/&#)(1 )3.)! 3.%&! 6&&H! 20#842)&8! .'&! 20/6$#&8! )0! 9&)! .#! $8&.1 01!)3&!
(-'&.8$#9! O#! )3&! /&.(4'&/&H)! 04)20/&1! NO'! )3&! 4204-7$#9! )$/&5! -0($)$0#$#9! )$/&5! .#8!)0).7!
8&%.24.)$0#1)$/&) .1 20/-.$(0#! 6&)X&&H#! 30(-$).7(1 0' #4'($#9! 30/&(! $(1 #0)! -0(($67&! 6&2.4(&! 01!)3&!
85118 &H)!8$().#2&(5! /. #0&A%'&(! #8K&))3.)!0224"&8I! :4)! 682.4(&!)3&! &%.24.)$0#! #81."$%.7!
0.98! .'&! &\-'&((&8! .(! (-&&B8(! $#! /&)'&(! -&'! (&20#85! #8! 6&2.4(&! )3&! /&.(4'&I&H)! (&)1 X.(!

/.8&! 20/-.".67&5! )3&*! 2.#! 6&! 20/-.'&8| !|>3&'&10'&5! )3&! &%.24.)$0#! #8! ."$%.7! (-&&8(! .'&!
&\-'&((&8! $#!)X0! S3$(Z&'1-70)(I!NO')3&! 30(-$).7! /&.(4'&/&H#) (BE! '&AT)(! 2.#! 6&! (&&H $#! 1$94'&!
LI7G.#8!10')3&1#4'($#9130/81/&..(4'&/&H)()3&!'& (47)(12.#16&) (&&HI$#!1$94'&ILI?7?

|
_ o

0,50 0,55 0,60 0,65 0,70 0,75 0,80 0,85 0,90 0,95 1,00 1,05 1,10 1,15 1,20 1,25 1,30 135
Evacuation speed (m/s)
0,90 1,00 1,10 1,20 130 1,40 1,50 1,60 1,70 1,80 1,90 2,00 2,10 2,20 2,30 2,40 2,50 2,60 2,70 2,80 2,90

Arrival speed (m/s)

G*8.0$96QBRUY, H#/*(")*-(Yo-+%"33%H#$"5.08'% ™) "%+0-#%<-5;*)" 35U HVIBREEBSS()5%6*(%E-) 3B

|

C(1)3&!1$94' QX (3)38!8%.24.)$0#! (-&&8!" #9&(11'0/!GI@")0! BILL!/&)'&(!-&" (&20#81!>304931)3%(!
/$93)1 (&&/.(1.11.$'7%17."9&! (-'&.8$#95!)3&'&! $(1 0#7*1 0#&1%.74&! 011 G 1@ .#ERIQKER(Y) %. 748! $(!
GIA?!/&)'&(I-&'1(&204#8H38& &).'&I0#7*1)3'8&1%. TA&(I$H)3&!" #9& ODIGIA!/&)'&(!-&'1 (&20#8!.#8!
)X&7%&!1%.74895#91'0/!GIH!)0!GI]!/&)'&(1-&') (&20#8! QLI X3$231/0'&1)3.#13.71!$(1270(&'1)0! GI]RI!
>3&170X&()!%. 748! GBDA(!-&'1 (&20#81X.( 114)3&/0'&1)3&1'&(47)1011.12.67&1)3.)!X.('E.//&8! $#!

)3&! X38&&7!84'$#9!)3&! &%.04)$3&! (&20#8! (TOX&()! &%.24.)$0#! (-Q&BEIAR) &( 1-&' (&20#8!
X.(1)3&!2.4(&! 01!.1 X38&723.$'1 6702Z$#9!)3&! 3.77X.*I X3&#!)3&! &%.24.)$0#! -'02884'8+(8)&8I!
%.74&1)38&'&.1)&' X.(1'&.23&8! 84&!1)0!)3&! 1.2)1)3.)! $)! X.(1)3&! 1$'()! 6&8!)0! 6&! &%.24.)&8! 1'0/!)XO!
$HE\-&'$&H#28&8! -&'(O#HB&! 104)3!%.74&) 01! GRAMY !-&'1 (&20#8!$(1 01! #1&%.24.)$0#! 8'$77!X3&'&!
#0)3$HOIX&H)IX'0#O! #812.#16&1/.'Z&8).(1)3&I 70X &()!%. 74&IX$)304)! #*13$#8&'$#910'1L.$74'&l

! 1>3&! 3$93&()! %.74&! 01! BRI | -&" (&20#8! X.(! .1 '&(47)! 011)3&!2)!)3.)! )3&! -&0-7&!
20#842)$0#! )3&! 8&%.24.)$0#! 3.81 .7'&.8*! -'.2)$(&8!)3$(! -.)$247."1 8'$77! B]! )$/&(! 68ABILV&!
2204#110')3&! £20#8 #8!)3$'8 1.()&()! %.74&01! BI?h#8! BI?L /&)'&(! -&' (&20#81! >3&'&! $(!
30X&%&'! .#0)3&'! &%.24.)$0#! (-&&8! 01! BI?L! )3()!.23$&%&8! 6*1 )X0! #4'(&(! X30! 3.8! /423!
&\-&'$&H2&! $#! | #0&A%'SHI! 30(-$).7! 6&8(! 64)! 838! #0)! 3.%&! /423! &\-&'$&H2&! 20#842)$#9! )3(!
-$247.18%.24.)$0#! 8'SFBB(H0SH)! $(1)34(1/.'Z&8! .(1)3&! 1.()&() &%.24.)$0#! (-&&8! Q/&.(4'&8! $#!
)3$(1)3&($(R!.23$&%& 8 BYH24.)$0#1)&.1X$)304)! 3.%$#0! -'. 0$8!)3&!18'$771/47)$-78&1)$/& (1! >3&'&!
&) 14')3&'/0'&) h! 06(&'%.)$0#(! "#9$#9! 1'0/! BI?L! 0! BIBG! /&)'&(! -&'! (&206B)3&! '&()! 01! )3&!
8%.24.)$0#/&.(4' 8l&H)(1.7717.16&70X1)3$(1%. T4&I

|

N$94'&!LIPBOX! (30X (1)3&!8%.24.)$0#18&&8!" #O&!X$)304)!)3&!-'&%$04(7* 8$(24((&8!/&.(4'&/&H)(!
)019$%&].#10%& %$&XI011)3&IOEHE . 7!" #O&ISHI&Y.24.)$0#! (-&&8(11U)I1$(1(30X#!)3.)|0%& | @G!-&'2&#)101
1&.(A'&I&H)V'&(AT)(17.*(1X$)3$#].I' #9&101!GI]1)0!B1/&)'&(!-&'1(&20#8!.#81)3.)1)3&!-70)1$(!(Z&XR8
)3&1'$93)5! $#8$2.)$#9!1)3.)1.#104)20/&!#&.'10'1 6&70X!)3&!/&8$.#!$(1/0()!-'06.678R! (304781 #0)&!
30X&%&'1)3.)1)3&(&!'&(47)(1.2204#)110'.12&").$#18&%.24.)$0#!- ) 310#7*ul $#1)3$(12.(&!.1 (). $93)!3.77X.*!
20##82)&81)0!.1'00/1 1'0/! X3$231 0#&!)4'#X.( 1/.8&I! S3 &)3&'10'#0)L#8! $#! X3.)! Y4.#)$)$8B&!
'&(47)(I X$77! 8&%$.)&! /4231 1'0/1 0)3&"1 /&.(4'&I&H)! (B (! 3.(! #0)! 6&&H! #.7*(&8! 84'$#9!)3&(&!
&%.24.)$0#18'$T7(l

|

| HSYHE ()*(+%,-. /)%, 96'0. ) 1 ($$%24)&3* | *:H*



0,65 0,70 0,75 0,80 0,85 0,90 0,95 1,00 1,05 1,10 1,15 1,20 1,25
Evacuation speed (m/s)

1,60 1,65 1,70 1,75 1,80 185 1,90 195 2,00 2,05 2,10 2,15 2,20 2,25 2,30 2,35 2,40 2,45 2,50
Arrival speed (m/s)

C*8.0$%QEMI6=305-(%-+%6)<$%$=",.")*-(%5; SO IEY) H-=$a08483"5.0$#$()5 %#$" (%c%L EMPAIAT %
"\.5)$'%=$05*-(%-+%)<$%"00*="3%5;$$'5%-=$0% XV %#$"5.0$#$() 5% > (Y%cY%KELM%#d5B

|

N$94'&!ILIPBI)3&'/0'&!(30X(1)3&L." '$%.7(-&&8(!01hB!/&.(4'&/&H)(!.'& #9$#9!1'0/!GIh?1)01?1]@!
1&)'&(1-81(&20#8I I>3&ITX&()! Al/&.(4'&/&H)(1Q4#)$TBILAI/&) &(1-&' (& 20#8RIX&'&!. 7718&'$%&8!1'0/!
)3&!1$'()!&%.24.)$0#18'$771.)1)38&! 1$'()! 30(-$). 71! >3&(&!)X0!/&# X&' &I X. TZ$#9! (70X 7*1)0X.'8(!)3&!'00/!
#818$8I#0)'4#5!.(1X.(19&#&' . 77*1)3&12.(&!$#1)3810)3&1/&.(4'&/&H)! 8'SFBQIE ()!/&..(4'&I&H)(!
)3.)!10770X&RE &) . 7(0!84&1)01)3&!1.2)!)3.)1)3&! &%.24.)$0#!)&./1 X.(1X. 7TZ$HO! 01 4##$#II $#1 1 (7OX!
-.2&11U#11.2)51$1104#&).((4/&(1)3.)!)3&!1-&0-7&!X3013.%8&1)0!8%.24.)&I$#12.(&101! 1$'&). &' 4##$#91 (TOXT*5
)3&18.).1" #O&IX0478!().).).V&.(4 '&/& #)-0$#)D1BIA!/&)'&(!-&'|(&20#48]

! >3&! 3$93&(OX&T%&! ."$%.7! (-&&8(! X&'&! 06).$#&8! 1'0/! &%.24.)$0#! 8'$77(! .)! 0#&! 30(-$).75!
X38'&!1)3&18%.24.)$0#)&./(1" #1%6&*11.()))0X.'8(1)3&!" 004 U#! (0/&12.(&(!)3&*!" #(0!1.()!)3&*13.8!
)O!(70X!80X#1%&'*1/42316&10)8E&*120478!1).Z&1)3&!)4'#)01&#)&')3&!' 00! .I'&.711$'& &/&'9&H2*!
($)4.)$0#1)3$(1X0478!-'06.67*! #0)! 6&! .1'&. 7$()$2! (-&&8! ) X3$23!)3&! &%.24.)$0#!)&./(1 X$7710-&')&!
>38&11%'()! 3$93&()!."$%.7! (-&&8!)3.)! X.(1/&.(4'&8!.)! .#0)3&'130(-$).7!$(!.)! 211 /&) B&' (&20#81
CH#!."$%.K-&&BK#9&! 01! BIA! 4#)$7! 211 /&) & (! -&'1 (&20#8! X0478!)3&'&10'&! 6&! .1 '&. 7$()$2! " #9&! $#!
X3$231)3&1."$%.7!(-&&8(!.'&!)01GRAH#BINS94'&1 ?B(30X(1)3&!.8E4()&8!9'.-3110'1."$%.7!(-&&810%&.!
A@!/&.(4'&/&H)(I! >38&! 1$1)*1-&'2&#)! " #OGE ()B)(!.)! BINH!/&)'&(! -&') (820481 .#8! &#8(! )1 ?17h!
18)'&(!-&'1(8&20#81!>3&!S3$(Z&'I-70)!1$(/(Z&X&8!)01)3&! 7&1)5I$#8$2.)$#91)3.)1.#1."$%.7!(-&&8!.60%&BIh@
18)'&(1-&'1(&20#81$()3&!/0()!-'06.67&104)20/&1011.77))3&IA@!8%.24.) $OHI8'$T71/&.(4' &M&H)(]

025 030 035 040 045 050 055 080 0865 070 075 080 085 0% 095 1,00 1,05 1,10 1,15 1,20 1,25 130
Evacuation speed (m/s)

07 08 09 10 11 12 13 14 15 16 1,7 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34
Arrival speed (m/s)

%5*8.0$% QEMIb, -#/*(")*-(%o-+%"33%H#$"5. OB W+ 0-#%(.05*(8%<-#$5%" K OBMSYEIIBH$()5%* (%) -) BB
|
C(I$(/(30X#1'0/11$94'&ILIBD3&!&%.24.)$0#! (-&&B{1#4' ($#9!30/&( .#9&!1'0/!GI?@!)0!BIL/&)'&(!
-&' (&20#8IH38&(&! /&.(4'&I&H)'&(4T)(! ' &! 8&'$%&S! 1'0/!)3'&&! #4'($#9! 30/&(! .#8!.1)0).7! 01! B
1&.(4'&/&#)!'&(AT)(I! C(1)3&1'&(47)(1 (30X5!)3&! (-'&.8$#9! $#!)3& I #4'($#9! 30/&! /&.(4'&/&#) (1$(1 1.1
7.'98'1)3.4#1)3.)1011)3&!30(-$).7!/&.(4'&/&#)(110'160)31)3&! &%.24.)$0#K&S! #81)3&!."$%.7! (-&&8I!
>38&1'&.(0#110')3$(17.'9&! (-'&.8$#91$(1)3.) | $#I O#&IHA'($#0130/&1/&..(4'&I&H)!)3&*1X.7Z &8B! #8!.2)&8!
%&'*1 (70X 7*! #818$8!#0)! &\.2) 7+ ZHOX! X3.)1)0! 805! X3$7&! $#1)3&!0)3&1 #4' ($#9! 30/&!)3&! -&0-7&! 3.8!
-, 2)$(&818%.24.)$#9! .1 6&8! 6&10'&8 Z#&X! &\.2)7*1X3.)1)0! 801! C7(05! #4'($#9! 30/&! L1 3.8! .1 (/.77!

L HSYHE () (+5,-./..-)*,%'0.) 1*($$%2#)&3* | *IW



20"$80'1)3.)!.1182)&8!)3&! &96.24.)$0#! (-&&AR! (-'&.85#9! $#! ."$%.7! (-&&8(! $(1 '&7.)$%&T*! 7.'9&! $#!
20/-."$(0#1)0!)3&!18.).1/&.(4'&81.))3&!30(-$).7(I! U)!'#9&(11'0/\GIH@")0!LIN/&)'&(!-§&204#81>38&!
70X&()!."$%.7!(-&&B(1X&'&!.23$&%&8!84'$#9!)3&1'04#8(1)3.)!1)3&!800'1X.(11&7)!-'$0') 0! &#) &' $#9!$)!.#8!
)1)3&! 1$'()!'04#8(! X3&#! )3&*! X&'&! #AWT T . X.'&! 011)3&! &9%.24.)$0#! )3&*! 3.81)0! -&'10:8E/
YA4$278())."$%.7!(-&&B8(1X&'&!. 2358%&8!.) 44" ($#9) BOKAR'&!)3&1&%.24.)$0#1)&./1" #1.(13.'8!.(!
)3&*1204781)0X.'8(1)3&1'00/1)3.)1X.(1)0!6&!&%.24.)&8r0/| !

|

S3.)12.#1 6&! #.7+(&8! 1'0/1 )3&(&! '&(47)(! $(1)3.)!)3&! 30(-$).7! /&.(4'&I&H)(! 3.%8&! .1 1. (1.77&"
(-'&.8$#9IX3&#1$)120/&(1)0!)3&!18%.24.)BDHB!."$%. 7! (-&&Ql1>3&!'&.(0#110') 3H(A. 77&" (- &.8$#9!
$(1-'06.67*1)3&!8$1 18 &#2&$#64$78$#018$/&#($0#(U130(-$).7120"$80'(1.'&14(4.77416'0.8&1) 3. #1#4' ($#9)!
30/&!120"$80'(5!64)!.7(01)3&! &\-&'$&#2&!01!)3&! &%.24.)$0#1)&./1$(101! $/-0') HBLIS/-0').#)! $1!
)3&*13.%&! SM8\&24)&8! #1&%.24.)$0#18'$7716&10'&! #8!$)!$(1.7(0'$/-0").#)1 X3&)3&'1/0%$#9!30(-$). 7!
6&B(1$8.$741-'.2)$2&1)01)3&/10"1#0)11U)!1 2. #16&! (&&#!1'0/!)3&!-'&%$04(11$94'&(1)3.)1)3&!/&8$.#1011)3&!
#4'($#9130/&1/&.(4'&I&H) (1 7$&(I'&7.)$%&T*1270(&!)01)3&! /&8$)BBITO(-$). 7! /&.(4'&/&#)(1! C7(O!
)3&N(Z&X#&((101!)3&!#4' ($#9130/&1/&.(4'&/&H)(1'&%&.7(1)3.)104)20/&(!.'&!/0()1-'06.6 7*1#&.")3&!
'$93)1.)! 011)3&E.8$.#I!!

|

>3&!1'&(47)(! (30X!)3.)! $#! #4'($#9! 30/&! /&.(4'&/&H)(1 0'&! &\)'&/&) %.74&(! 2.#! 6&! .23$8%6&8! $#!
20/-'$(0#! )01)3&!30(-$).7!/&.(4'&/&H#)(11>30493! #18%.24.)$0#! (-&&8!3$93&1)3.#!.1(-&&8!0WBIL
1&)'&(1-&'1 (&20#8! $(1-'06.67* #0)! -0(($67&D&(47) (1 1'0/ #4'($#9! 30/&! 2! (30X1)3.)04)20/&(!.'&!
20/-.".67&1)0!)3&! 30(-$).7!/&.(4'&/&H#)(! X3$7 & #4'($#9!30/&! B! (30X (! &\)'&/&TA70X! &%.24 ) $6i
#81."$%.71(-&&8). #81#4' ($#9130/&!L! (30X (18\)'&/&T*13$9R%.24.)$O£#8)."$%. 7! (-&&S(!

|

>304931)3&! -&.Z! %.74&(! 3.9%8&! 68&#! '&/0%&8! 1'0/1)3&! 7.()! 1$94'&(1)0! -'&(&#)! .1 (/.77&') " #9&) 01!
&9%.24.)$0#) #8!."$%.7!(-&&8(1X3&'&! 3#8&'$#9! X. (004)B&! Y 4&()$0#5!)3&!'&(47)(!(30478!6&!).Z&H!
(&'$04(7*1 U#! 1.2)5!)3&! 7T0X&()! -&.2Z! %.74&! 1$93)! .(1 X&77! 6&! .1 /0'&!'&.7$()$2! %.74&! $#! 2.(&! 01! #
&18&'9&#2*! 682.4(&! -8&0-7&!)&#8!)0! 9&)! ()'&((&8! .#8! -&'3.~(! - #$2! $#! &/&'Q&H2*! ($)4.)$0H#(! .#8!
15().Z&(!.'&1/0'&) &.($7 *!/.8&I1CT7(05!.1-.)1011)3&!%.74&(!.'&) .1 2.4(&! 01! 3$#8&'$#916+10)3&'! -&0-7&!
$H($8&!)3&!1$'&120/-.")/&H)51X3$23!'&-'&(&H#)(1.1($)4.)$0#1)3.)120478!.7(010224'184'$#9! #18%.24.)$0#I

| HSYHE ()*(+*,- /. )%, 96'0. ) 1 ($$%24) &3+ | *IA*



<6 1L2-/'9-)&H0*/-3%08&BEEEXAMN
>3&! 1$1)3! &%.24.)$0#! /&.(4'&/&H)! .)! .| 30(-§J! $(! 0#&!)3.)! 2.##0)! 6&! 20/-.'&8!)0! )3&! 0)3&'!
1&.(4'&/&H)(16&2.4(&1)3&!8'STTIX.(13&78L.)! #1$#)&H# (3% & RHKIQURI! 21 /&#! #8 0#8&! X0/ #101!
'&(-&2)$%&T* A@5! LA5! #8! LB! *&.'(! 078! 20#842)&8! [B&IIBSTTA#I&'! .#! #8! XO/.#! 3.8!

&\-&'S&H288! #! &%.24.YAB'$ST7! X$)3! .| 6&8! 0#28&5! X3$7&! )3&! 078&'! /.#! 3.8! #0! &\-&'$&H2&! $#!
20#842)$#9! #1&%.24.)$0#IIFO#&!011)38/13.%8!1 &\-&'$&#2&8! #1.2)4.711$' &1 &/&'9&H2*1 ($)4.)$0#1! =% &H!
)304931.77!)3'&&! -&'(0#(! 3.%&! /423! &\-&'$&#2&! $1#1 10%$#9! 30(-$).7! 6&8(! 6&2.4(&! )3&$'1#D1&(($0
$HY07%& (14" ($#IIUW!-.)$&H) (I'U#)0).751) X016 &8(1X&'&!8%.24.)&8I$H! 1$%&!'04#8(]

! >X0!84//$&(IX&'&14(&8110')3$(18&%.24.)$0#18'$7716&2.4(&!$)!$(1&.($&1)01 20##&2)!)3&/1)01)3&!
83118 &#)!-4/-(1 #8188%$2&(1)3.)!.'&IO&HE' . 7T THBHOH! H# UW!- )$&H)1!>.67&TI])(1.77!)3&!8&%$2&(!
)3.)IX&'&! 4(&8! #81)3.)!.7(0!3.81)0! 6&! 4#204-7&8! 6&10'&! .# &%.24.)$0#! 204781 ().)1!>3&!)X0! 6&8(!
X&'&! &%.24.)&811'0/1)3&!'00/5! X3$23! $(! .| X$#8$#9! -.)35! BOX#!)3&! 3.77X.*1 X3&'&H)BH#! $(!
1.8&1Q(&&!1$94'&ILIRLI>3&!8.(3&8! 7$HEBBHB(1)3&!&%.24.)$0#!-.)3u!. (12.#16&! (&&H#!0#&16&813.(1)0!
6&!8'$%&#).'04#81)3&!/0#$)0'$#9!8&(Z51X3$7&!)3&10)3&'13.(1.1/42317&((1)' . %& 7$H#O18$(). #2&IIN$#.77*51) 3.
6&8(! X&'&! ().9&8! 6&3$#8! )3&! 20/-.)/&#)! 800'(! 0#! )3&! 70X&' '$93)! -.)! 01! )3&! 1$94'&I! >3&!

20/~ )/&#)! 800'(! X&'&! (&7R70($#9! 64)! 270(&8! .)! .1 %&'* (70X! -.2&u! )3&! &%.24.)$0#! )&../! 3.8!
&#04931)$/&1)0!/0%&!)3&! 6&8(!)3'0493! X3$7&!)3&! 800'(I X&'&! -'.2)$2.77*10-&#I1! C7(0!)3&!800')3.)!
&#)&'(1)0!)3&!1'00/1X.(1.#1&78&2)'$2.71800'1)3.)!3.81)0!6&!0-&#&B8! X$) 3! #AIG5! X3$23!X047810-&#!
4)0/.)$2.77*1.1)&'13.%$#9! (X$-&8!)3&12.'81$#1 1'0#)!1011.188)&2)0'1! S3&H! 7&.%$#91)3&!'00/!)3&! 800!
'&10-&#&816%1-4(3$#910#&1011)3&!)X0!800'(5!.1)&'1 X3$231)3&*1 X$77!60)3!6&! 0-&#&8! 6+1)38&!&78&2)'$2.7!
800'! (-'$#91! U#!)3'&&! 04)! 01! 1$%248)$0#(5!)3&! 800! 3.81)0! 6&! 0-&#&8! X$)31)3&! U,12.'81.(1)3&!
&%.24.)$0#! )&./1 '&)A4'#&S! 68&2.4(&! $)! X.(! .7'&.8* .4)0/.)$2.77*! 270(&8I! N4")3&'/0'&5! 60)3! )3&!
20/-.")/&#)1800'.#81)3&1800'1)3.)1&#)&'(1)0X.'8(1) 3&!IUW!'00/!.'&10-&#$#91$#1)3&1/0()!1.%604".6 7&!
85'&IB0H#IX3&H#1204842)$#9! . #18%.24.)$0#11>3&1800'1)3.)18#)&'(1)0X.'8(1)3&!UW!4#$)!3.81.1)0).7!1X$8)3!
01!BA@!2&#)$/&)'&(5!20#($()$#9!011)X01800' - #&7(I'>3&!16&8(1)3.)IX&'&! 4(&8!10')3&! &%.24.)$0#! () 48!

3.81.1)0).7!X$8)31011h]128&#)$/&)'&(]
E

!
]
C*8.0$%QBKQ.( 73" (%-+%)<$%E&NY%. (*)%*(%OB) S BHBLS$ %63 ($%65<-15%)<$%$=", ") %4%0-.)$E

35

|
>38&1078&1/.#1-.)$2$-.)&8!$#!. 771 1$%&18&%.24.)$0#!'04#8(5!X3$7&!)3&! X0/ .#120#842)&81)3&! 1$'()!) 3'&&!
89%.24.)$0#1'04#8 (! #8!)3&1*04#9&'l | #1-.)$2%$-.)&81$#1)3&!17.()1)XOI'04#B(H 0&#E&'. 71)3&!17.()1)XO!
'04#8(1X&'&! 1.()&1)3.#1)3&! 1$'()!)3'&&5! -'06.67*! .(1.1'&(47)! 011)&../1 23 #9$#91! =%&#!)304935! 60)3!
)&./(1/0%&81'&7.)$%&7*11.()!QX.7Z&8! 1.()RI!:0)31)&./(1X&'&!)078!)01 4#204-7&1)3&!-.)$&H)(!.(1 Y4$2Z 7*!
L(1-0(($6785!64)I$#!.| XIRDH(SSRBIX.*+1.(I$11$) I X&'&!.I'&. 7!-.)$&#)1)3.)120478!6&!3. /&8I$1! #*)3$#0!

| HSYHE ()*(+*,-. /.. )%, 96'0. ) 1 ($$%2#)&3* | *I6*



X&H)IX'0#911>3&1().)$#91-0($)$0#!.7(018$11&'(11'0/1)3&10)3&'1&%.24.)$0#!8'$77 (U1 84'$#9!.7718&%.24.)$0#
'04#8(1)3&1)&./1().)&8! 1'0/16&3$#8!)3&!8&(Z!)3.)! $(1-0($)$0#&8! 6&RH8) 3&! ) X0! 68(! Q(&&! 1$94'&!

LI?LRI! >3&! ."$%.7!)$/&! 01! 6&8! B! )3&'&10'&! 8$11&'(1 1'0/!)3&! ."$%.7!)$/&! 01! 6&8! ?! .#8!)3&! ."$%.7!
8$().#2&!11'0/1)3&!1$'()!6&8!$(1#0)!7.'9&1&#04931)01.224" ) &7 E489&) #*18$11& &#28&(I!>38'&10'€5!10'1)3&
"$%.7)(-&&8510#7*)3&!1Q1$%& RIBYAZ)(820#81688!3.%&!688# ! #.7H&8I

|

=2-+(+%$(%20')1 N
A7 (&/0H#S)0'$H9 i! i
C)&'$.7'WTVI67008!-'&((4'& i i
C")&'$.71(.)4'.)$0#1/0#$)0'$#9 i !
C)$1$2$.7"'&(-$'.)$0# i | i
VO$()4'$[&! i i
>30'\18" $# | i !
A(*$HO&I-4/-( | | i
L1%074/&)'$2A/-( ! | i
'$- KL&&B i! i
WC,12.)38)&" i i
<)0/.231)46&! i i
<42)$0#1-$-&IQ'&(-$'.)$D#R i | i
=78&2)'$2.712.67&Q6&8R i i
=78&2)'$2.712.67&!1Q/.))'&((R i i

H"/3$% CRBAG: $%-+%, - 3*(8%-(%/-) <UBI'5

0,93 0,95 0,97 099 1,01 1,03 1,05 1,07 1,09 1,11 1,13 1,15 1,17 1,19 1,21 1,23 1,25 1,27 1,29 131
Evacuation speed (m/s)

155 16 1,65 1,7 1,75

Arrival speed (m/s)

5 50 55 60 65 70 5 80 85 90 95 100 105 110 115 120 125 130 135 140 145 150

Uncoupling time (sec)

33 35 37 39 41 43 45 47 49 51 53 55 57 59 61 63 65 67 69 V1 73 75 17 79 81 83

13 135 14 1,45 15

4

Positioning time (sec)
94 99 104 109 114 119 124 129 134 139 144 149 154 159 164 169 174 179 184

Total evacution time (sec)

%*8.0$%QEKS'5.0$'%™") "%+0-#%<-5;*)"3@0/0$")$'%+0-#%DL %$=",.")*- ®06'0*335

LHSUHE () F(+*,-. -, %00 ) LH($$%24) &3* | *J: *



* I"#$<*32--.*  B//"#0*32--.*  N)$(%20)¥  C(3&'())1*  ;(&#0*&'9*
K-#)*"#0%-3  BIB"I/K(! BIA’?'/k(' Blhi(&2!  @IHL(&21 B?AIG@!(&2
H"/3$96CIAG" (%="3.$54-%6"33%+*=$%; "0 "HE)HBB<-5.*)" 39V

|

N$94'&! LIPO$%&(1)3&!'&(47)(1011)3&! &%.24.)$0#!8'$7713&78! )1)3&! UW! 4#$)! 0 HFBREFIEMBNT
(30X(1)3&!1/&.#1%.748(>3&19'.-3(1X&'&! 2'&.)&8! 1'0/! @! &%. 20#!'04#8(u! BG! &%.24.)$0#!18'$77(1Q?!
6&S(R! $#1)0).71! >3&! &%.24.)$0#! (-&&8(! .~-&." )0! 6&! '&7.)$%&7*! 3$93! $#! 20/-.'$(0#! )0! )3&! 0)3&!
1&.(4'&1&H)!'&(4T)(I1>38! TOX&()! &%.24.)$0#! (-&&B(IX&'&!. 23$&%&8!$#1)3&!1$'()'04#8! #81.)1)3&!1$'()!
6&8!01!)3&! (&20#8! &%.BOH )&./I'U)! .--&.'(1)3.)! .(1)3&!)&./! 6&20/&(1/0'&! 1./$7$."1 X$)31)3&/!
($)4.)$0#5!3$938&'1&%.24.)$0#!(-&&8(12.#16&!.235&%6&8|

! C(1/&#)$0#&816&10'&51)3&!."$%.7!(-&&BIS(10#7*1 #.7+(&810%&'1)3& /& (4' &/&H#)!'&(47)(101!)3&!
(&20#816&8! Q@!'&(47)(RI!'>3&! 3$93&T) (-828(1 X&'&! .23$&96&8! 84'$#91)3&! 7.()! )X0!"04#8(5! &I6&H#!
X3&#1)3&!800'(13.81)0!6&!0-&#&8!X$)31)3&!U,12.'81!IN0')3&! 1$'()! &%.24.)$0#!)&./1)3&! 3$93&()!."$%. 7!
(-&&8!X.(1.23$8%8&8!84'$#91)3&! 1$'()!'04#85! X3&#! #0!U,12.'813.81)0! 6&! 4(&8I! ,4'$#91)3&!0)3&'1)X0!
'04#8(1)3&*13.81)014(&!)3&12.'81)010-&#1)3&!800'(5!X3$23! (70X &8!)3&/180X#!.19'8.)18&.7

|

N$O4'&!, @!$#! .--&#8\!,19$%& (1)3&! 4#204-7$#919".-3(1 (&-.".)&8!-&'16&81! C(1 2. £G&IT'0/!).67&!

L1]160)3! 6&8(!80!#0)! 3.%6&!)3&! (./&!)*-&1 01! 204-7$#9! #8!)38&'&10'&! 4#REAB/&(1/$93)!8$11&'I!
N'0/11$94'&!,25!$)1$(127&.'7+1(30X#1)3.)1)3&!4#204-7$#910116&8121$(1/42311.()&"1)3.#1)3&!4#204-7$#9101!
6&8!BII>3$(1$(I-.)7*1&\-7.$#&816*1)3&!11.2)1)3.)! 6&8! 2! 3.(1 1&X&'1 204-7$#9(5!64)! . 7(0!6+1)3&! 1.2)1)3.)!
84'$#91)3&!().)! 01! &.23!'0#8! 0#&! 011)3&!)X0!-&0-7&! 20#842)$#91)3&! &%.24.)$0#! X&#)!.X.*1)0! 9&)!
)X0!0\*0&#!).#Z (5! X3$23!$(!-'0)0207! 84'$#9! .1 1$'&! &/&'9&H2*11>34(184'$#9!)3&! 4#204-7$#9! 01! 6&8! B5!
0#&104)1011)X0!-&0-7&1().")&8! 4#204-7$#9! X3$7&!1)3&!0)3&'1 X.(19&))$#9!)3&! ). #Z (SISU T OYBE)
A#204-7$#91)$/&(1'N4')3&'/0'&5!)3&! -&.Z! %.74& (1 X&' &) 8&'$%&8! 1'0/!)3&! 1$'()! &9%.24.)$0#!'04#811 C(!
60)3!)&./(190)! /0'&! &\-&'$&#28&!)3&$'! (-&&8! $/-'0%&85!)30493!)3&! (&20#8! &%.24.)$0#! )&/ X.(!

1.()& 1$#14#204-7$#91)3&1688(1&%&#1)3049310#&101!) IBFHEY &8!X38#19&))$#9!)3&10\*0&#!) HZ I

! >3&1-0($)$0#$#9)$/&(1011)3&! (8&20#8!8%.24.)$0#1)&./1X&'&!1.()&1)3.#1)3&!10)3&'5164)1/0()7*!
6&2.4(&! 0#&!011)3&!)X0!-&0-7&!" #16.271 &.'7$&' X3$7&!1)3&! 0)3&'1 X.(1#0)! 20/-7&)&7*! 1$#$(3&8! X$)3!
-0($)$04#$#9! )3&! 6&8I! e#! &' )304935! )3&! @G! -&'2&#)! ' #9&! $(! 20/-.".67&! )0! )3&! 0)3&'!
1&.(4'&I&H)I'&(AT)(I !

! >3&1)0).718%.24.)$0#1)$/&! $(1 (Z&X&8!)0!)3&!'$93)! X$)31)3&! 3$93&()!%.74&(! 2.4(&8! 6+1)3&! 7TO#9
A#204-T$HO1)$/& (! #81)38! $HE\-&'$&H2&! 84'$#91)3&! 1$'()! '04#8I! U# 9&#&'. 7! )BRIEB(&E!)3.)!
.B04)121/$#A)&(1S(1H#&2&((.*1)01&%.24.)&! #IUW!-)$&#)1)01.1(.1&!-7.2&101!'&149& 5 KBOH(KBZ R 8!

| ##8&'1X$)304)12.4($#9!3.//1)01)3&!-.)$&H#)!!

|

<-&2$.71$#)&'&()!$(1)016&!19$%&#1)018&%.24.)$0#(11'0/L HIUW"L (1) 3&*1$#%607%&! (-& 2B (T H08BIHE TS
A#204-T$#91 011 .77V /0#$)0' (! #8! -4/-(IU#! 2'&.)$HO! #! UNE823$.7! $#)&'&()! (304781 6&! 9$%&#1)0!)3&!
8%/&#($0#$#9! D1 1$'&! 20/-.)/&#)5! .(1)3&!)0).7! &%.24.)$0#! )$/&! 01! .1 6&8! $(! 9&H&". 77 21@! )$/&(!
70#9&'1)3.4#1 .1 #0'.7! 30(-$).7! 6&8! X$)304)! .#*1 20F$HOIUH! 9&HE&'. 7! O#&! 2.#1 .((4/&!)3.)!)3&!
-&'(O##&T1204#842)$#91)3&1&%.24.)S0#IS(1%& *IX& T 7I$#()'42)&810#130X!)014#204- 78! #BNAE! 1688
6&2.4(&!011)3&!'&7.)$%&7*! TO#9! 4#204-7$#9!)$/&(5!)3&! 1$'&! 701 B\GHABBEY/&H)! (30478! 6&!

'8842&8! .(1/423! .(1-0(($67&! .#8!)3&! Y4. #)$)*I01l )S&H) (! $#($8&! O#&! 1$'&! 20/-.")/&#)! (30478! 6&!
20#($88'&8!12.'&14T7*|

| HBYHE () F (¥, /)%, %'0.") 1*($$%2#) &3* | *JJ*



'<: 0'9%0#&'()*G-3980&3
C(18$(24((&8!$#123.-)&1)X05!)3&!($/47.)$0#104)-4)1$(1.#.7%(&8!10')3&!%$($6$7$)*!.#81)&/-&'.)4'&!011.77!
%.'$.#)(IC!($/47.)$0#1/08&710!.130(-$). 7!"00/1X.(12'&.) &8I X$) 3! #81X$)304)120"$80'5! . #8!.#0)3&!
($/47.)$0#1 /0887 011 .1 #4'($#9! 30/&! X.(! 2'&.)&8P3&! )$/&! )0!'&.231)3&! 4#)&H#.67&! 20#8%$)$0#(! $(!
X'$))&H#!B0XABH!.1).67&10'160)3R'$)&'S$#!-.".9".-3ILILIBIIUH-.".9'.-3ILIL [?1)3&!($/47.)8#104)-4)!
$(120/-.'&81)0!)3&1/&.(4'8818.).1.)))3&!130(-$).7 1QO<=>1%8& (4(!C<4=>RI

|

QEQED*#.3")*-(%-.);.) %
>38&1($/47.)$0#1%.'$.#)(1X&'&!'4#1.220'8$#0!)01B84)! . (18&(2'$6&8!$#!).67&! ?1BI$#!-.".9'.-31?IIB
>38&1'818'83RI#4/68&'(1)3.)1.'&14(&8!$#1)3.))).67&120"&(0#81)01) 38" 1& '&#28&#4/6 &' (1$#)3&1).67&(!
$#1)3$(1-..9'.-311C9.$#1.1(30")! 0%&'%$&X1011)3&1/088&71%.'$.#)(1X$)31)38$''& 18 &H2 & H AGQRUS(!
6&70X!10''&.8$H#9120#%EHIBH2E

|

K(.-0*8'&E*.((/*$0(3-. *$()3&#)&0= K(-O*8'&E*.((/*(2-)-.  *H&*2/-+)-*&'9- 3
V08&7!gB!q!OPO!BGGLGG V08&7!gly!OPO!BGEIH.GG
V08&7!g?!q!OPO1? @@LGG V08&7!gl!OPOI?@GRIGG
V08&7!gL!qIOPOILH@LGG V08&74] [q!OPOILH@!KIGG
V08&7!g"q!OPO1?@GHGG V08&7!gly!OPOI? @G KMGG
V08&7!g@!q!OPO!?@ BEG V08&7!gBGIOPOI?@GIBGE

|

>38&1%$($6S7$)*!.#8!)8&/-&'.)4'&104)-4)1$(18&1$#&8110'.771)3&! ($/47.)$0#1%.'$.#)(1'>3&104)-4) | $(! E489&8
6+ #.75($#9! (0! 2.77&8! n(RKZE(p! $#! N,<!)3.)! '&-'&(&#)! .1 2'0((! (&2)$0#! .)! BI@&(KI&$93)! Q.!

-&'(0# p(13&.8138$93NBHI&\ /- 7&1011)3&EA89&/8#)1041)3&H' ()| ($/47.)$0#1/08&71$(!(SOXHISH 1$94'&(!
LI?@L0")3&!BG#8!)3&!A?LY&)'&!(00)!%$($6$7$)*12' H)&IR!%$($6$7$)*|$(|E489&8!) 3'04ERPBET $)*!
14#2)$0#I$#IN, <51X3$2318$ Q) TAP!) 3&1%$($6$7$)*!1.2)0'101IL!Q7$93)'&17&2)$#9!106E&2) (R!)01)3&1'&(4
|

C*8.0KVE Ig%-)%=*5*/*3%)6%-+0b#-'$3% DEY%H<$%6/3", PY3*($%6*(**, ") $5%)<$%) 0" (5%)*-(% Y -($%+0-#%
-0%<*8<$0%)-%"%3-1$0%="3. SIBKIHEIABHERAYo="5*/*3*) SUEKQV6#$) 0$5%*(%6) SV E=996D DYES

|

>38)"#($)$0#! [0#&S#! 1$94'&) LIQ@7.2Z! 7$BRRD)! (-'&.8$#9! &Y 4.77*10%&'1)3&!'00/!84&1)01)3&!1.2)!
)3.)1)3&! (/0Z&! 88&%&70-/&#)! 1$'()! ). %&7(!.2'0((!)3&! 2&$7$#O! .#8!)3&#! 170X (! SUXFOLS! )3&!
X.77(1.)1)3&!0--0($)&! 01! X3&'&!1)3&! 1$'&! (). )RPIX$77!)3&H#! (7TOXT*1 1$771)3&!.$'1 68&)X&&H1)3&! X. 77 (1 #8!
)3&1$'&!6*! (70X 7*1/0%$#9! $#1)3&!8$'&2)$0#!01!)82I4@BAEYB&!'00/!$(1#0)1&Y4.77+11$77&8!X$)31)3&!
(./&!.J04#)101! (/0Z&5!)3&! %$($6$THB!)&/-&')A'&! 2'$)&'S.! '&I E489&8!.)1)3&! /0/&#)! X3&H! 77!

)3'&&! 0)3&'1 6&8(! .'&! (4"04#8&8! 6+1)3&! /\$/4/ 1%.74&! 4(&8! 10'1)3.)! 2'$)&'$SOBE.! 4#)&H.67&!
204#83)$0#(1 #./&7*5! '&! .(($9#&8!)0! .| 2&8').$#! %$($6$7%$)*! )3'0493! (/0Z&! .#8!)34(!.7(0! .--7$2.67&! .)!
(30")&18$(). #2&(1X$)3!)3&!(./&I%S($6$7$)*!. (1$)120#). $#(1 #1&Y 4.71./04#)1011- DEVERYEI !

L HSOOHE ()*(+*, -/ ..-)*,%'0.) L*($$%24) &3+ | *I>*



>3'88).67&(1X&'&!2'€.)&81)0!-'&(&H))3&/&.(4'&I&H)'&(AT)(+10#&110')3&!"&(47)(1011)3&!/0SHF!
)3&! 800" 20#().#)7*! 270(& 8! 10'1 )3&! /08&7! X3$23! 3.(1 )3&! 8DD:&H&S! .)! -'&IB&1$#&S! )$/&!

$#)&'%. B #810#&!10')3&!#4'($#9130/&!($/47.)90#

!
1(32'&#0*3'9%0#&)
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>3&! ($/47.)$0#! /08&7! 01!)3&!30(-$).7!3.(1.7'&.8*1 6&&H#! (&)! 4-1 X$)3! HBEA$#&8!)$/&! -&'$08! 10'!
0-&#$#91.#81270($#91)3&!800'(I>3$(1)$/&!(238847&!5(18&1$#&8!.220'854#91)01 . #1.%8&'.9&!&%.24.)$0#1)$/&
9.)3&'&8110/1)3&!&\-&'$/&#)(1&\&24)&8! .)1)3$(!-.)$247.130(-$). 71! >3&'&10'&! ) 3& 18& 1 $#&8!)$/&!
(238847&1$(1.7(014(&81)0!.((&((1)3&!-0(($6$7$)*1011204#842)$#9! .1 (. 1&!&%.24.)$0#!1'0/!) 3& BHY(-$). 71!
(238847&! $#%BT .| AG! (&20#8!."$%.7!)$/&! #8! #0)3&'| BHG! DUH &%.24.)$0#! )$/&! 4#)$71)3&!
800'1)3.)!-'0%$8& (1.22&((!)0!)3&!"00/!$(1270(&8!.9.K#1)0). 75! #10<=>1011?L G! (&20#8(1$(!'& Y 4$'&8!)0!
&9%.24.)&!104'16&8(11'0/1)3&!'00/1U11)3'&&!6&8(1X&'&!)0!6&!18%.24.)&8!$#()&.81011 104" 6RIBM (&
0#&1011)3&!6&8(1$(OFB)$'&5!.1)0). 718&%.24.)$0#) $/BHRI(&20#8(IX047816&' &Y 43 &8

|

>38&(&1#4/6&(1.'&120/-.'&81)01)3&!.%.$7.67&1&%.24.)$0#! )$IEK47.)&8! $#1/08&7 (! Al)0! BEBOXH!
$#1).6781BBB! #8)3&!'&(47)(!.'&BOX#I$#1).67&ILIBL!.#8!).67&I IR/ &96&#)4.77*)38IDE70X&!
)3.#1)3&1C<=>1.123827!/.'71$(!-7.2888!1$11)3&!0<=>1$(13$93&1)3.#1)3&IC<=>1.12'0((1/.'Z!$(1-7.2&8!$#!
)3&120"&(-0#8$#91'0X (1. #81 2074/#(1U#8$2.)$#91)3.)1)3&'&! $(1 &$)3&' &#0493! 0'1 #0)! &#0493!)$/&1)0!
20#842)!.1(.1&1&%.24.)$0#!1'0/1)3&!"00!

|

K(-0'* @ nB* A\ NH AW
\'3','0'&=*AW9 Il Il Il I I
\'3','0'&=*@<6:9 Il Il I 1) I
-02-IH#&Yl-*ASWM 1 | I I Ll Ll
H"/3$%QEBGRH#;"0*5-( %% @: HIOB.5%W: 1H%+-0%"(%$=",.")*-(%5,$("0*-%I*)< V%6 Oh6/S 5P6 (%) *#$%
~+YABIBS, -('SEM/%,<$, P "OP%*(**,")$5%)<")%)<$% @ : LH%*5%3-1$0%)<" (%) <$%W: 1HE

%
K(-0* @ "B AV AH AW
\'3",'0'&=*AW9 I I I Pl I
\'3','0'&=*@<69 Pl I I Pl I

-02-IH#&Yl-*ASWMF 1| I I Ll Ll
H"/3$%QEBG#;"0*5-( %% @:1H%=$05.5%W:1H%+-0%"(%$=",.")*-(%5,$(" 0 EH) I8\ 20$$%")*- (%) *#$%
-+DMBS, -('SE%W%,<$,P%#"0P%*(5")$b$% @ : 1H%*5%3-1$0%)<" (%) <$%W:1HE

|
C(I$(1(30X#11'0/).67&ILIBBIO#T*I($/47.)$0#1/08&7I!/&&)(1.77!)3'&&12'$)&'$.1 10" 4#) &#.67 & 20H8$) $0#(
.1)&'IBhB(&20#8(IVO8&7A3.( 1%$($6$7$)$&(16& 18X EHG64)!()$77!.60%&!IAI?L!/&)'E8!)38'&10'&!

$(.)! $)(1 27852.7!-0$5) )30493! &%.24.)$0#! 20478 ()$77! 6&! -O(SHJ&T&! LIBLO#E! 2.#! (&&!)3.)!

#0#&! 011)3&D/08&7(! ()$(1$&(1)0! .77!)3'&&! 2'$)RCR20'8$#9! )01 )3&! ($/47.)$0#! '&(47)(5! .! (.1&!
8%.24.)$0#1 01! 104)B&H)(1X0478! 0#7*16&!-0(($67&! $11)3&! 1$'& @ BISB(! (7T0XI1=%.24.)$#9!)3'&&!
-)$&#)(I $(1-0(($67&! 64)! 20#8$)$0#(! /$93)! 6&20/&! 2'$)$2.7! ROBEA' 1$'&! (-'&.8! $#2'&.(&(1
N4)3&'/0'&5! $1!)3&! 800"l X0478! 6&! 0-&#&8! .#8! 270(&8! .220'8$#9!)0! ) IE&)HI&! .(! 8&(2'$6&8!
6&10'&5!)3&!120"$80'1X$7716 &M YRR $2.(0Z & 120#8$)$0#()&'1?LG!(&20#8(0'1)3&!/08&7(!H5!]5!
#8IBG!.#81-0(($67*1.7(0110'/08& 71 AB&! %$($6$7$)* 78#9)3!/&.(4'&8!$#1)3&120"$80'101!/08&7!h!.1)&!

| HSYOHE ()F(+*,-. /. )*, %'0.") 1X($$%24)&3* | *IH:



2LG! (&20#8(! 7$&(! (0/&X3&'&! 6&)X&&H! Al #8! BG! /&)'&(I! U)! (30478! 6&! #0)&8! ) B[UBL
$#20'-0'.)&1)3&)."$%.7!-&'$08IX3&'&!)3&1&%.24.)$0#!)&./'4#(11'0/104)($8&!)3&!20/-.)/&#)1)01)3&!

'00/11 U#!.I'8&.711$'&) &/&'08H2*1(2&4."$01)3$(1."$%.7!)$/&!/SOFTHE3) 7+ (30" &N 70#9& ' BI1)3&'&.!
1$93)16&I0#7*10#&-& (0496.$7.6TD!8\&24)&1)3&%.24.)$0#184'$#91)3&! 1$'()/$HARR1)3&!1$1&I

|

>3&! ($/47.)$0#1 /08&7(1)3.)! X&'&! '4# X$)3!)3&! 800" 270(&8! (30X!)3.)! X$)3$#! BI@! H8)%2.7!
20#8$)$0#(! 2.#1 02241 $1! .1 POO! 01! LH@) R6k/-7$&8! $#1 .1 30(-$).71! >3$(! )30493! $(! #0)! %&'*!
'&-'&(&#).67&110'! .1 20//0#! 30(-$).7!'00/Il C! POO! 01! BGG! Z3K¥(! /0'&! '&-'&(&#).67&! 10 .1
30(-$).75!$#1X3$2312'$)$2.71204#8$)$0#(1X047810224'1X$)3$#! .- O\S/.) & 7*ILI/$#4) &(l

|

<$/47 )$0#!'&(47)(1(30X1)3.)1.1 YA$2Z!'&(-0#(&!1 011)3&!:=>1 (1 &((&#)$. 7! $# &%&™*! ($)4.) SOKOES!)3.)
7.'1(30478! 6&! 4#8&'&()$/.)&8I!U)! $(!.7(0! (30X#!)3.)! 0-&#$#9!)3&! 800" -'0704#9(1)3&! &%.24.)$0#!
)$/&11'0/1)3&!'00/164)! 2.#1.7(0! 2'&.)&! 2'$)$2.7! (/0Z&! 204#8$)$0#(! $#($8&!)3&!20"$80' $1!)3&! 800" $(!
0-&#110')00! 704#MN4)3&'/0'&5!.1(.1&!18%.24.)$0# 01! TOA'L.)$&#) (1 (&&/(1.7/0()!$/-0(($67&! X$)3!
)3&124"&#)1 ($/47.)$080#8$)$0#(1 e#7*1 $11)3&! 1$'&! (-'&.8!".)&! $(1 70X &'&8!)0! BGAL 82048
&9%.24.)$0#1011104'16&8(16&""&. TXE@B$#! 2L G! (&20#68((. 1&!&%.24.)$0#1011)3'&&!6&8(10#1)3&10)3& !
3.4#8!$(1.163)! /0'&! (&24'&5!)30493! .7(0! 0#7* X$)3! .1 70X! 1$'&! (-'&.8!".)&! 0" 70X! 3&.)!'&7&.(&!")&l
>30493! 0#&! (30478 Z&&-! $#1/$#81)3.)1 .1 ($/47.)$0#! $(1 #0)! .| BGG! -&'2&#)! '&. 7$()$2! ($)4.)$0#! $)! 80&(!
$#8$2.)81)3.)I1$#1)3$(12.(&5!.1(. 1&!8%.24.)$041011. 7711041 ) $BEIOKEH2T) $2 17

|

296/3)1*E(9-*3'9%0#&. ()

>3&1($/47.)$0#1/08& 71011 1#4'($#9130/&127&.'71(30X(1)3.)12'$)$2.7120#8$)$0#(1.'&/&) Y 4$22 &) 3. #1$#!
130(-$).7!'00/! 6&2.4(&! )3&!'00/! $(1 /423! (/.77&" #81)34(1 1.()&" 1$77&8! X$)3! (/0Z&1)&"! BI@!
I$#4)&(1)3&! (/0Z&! 7.%&" 3.(1 6&20/&! (0! 8&#(&!)3.)1)3&! 2'$)$2.7! %$($6$7$)*! 7&#9)3! 01! AI?L! /&) &(! $(!
'&.23&8IC1)&'1 21 /$#4)&(5!)3&!2'$)$2. 71 %$($6$7$)*! 7&#9)31 011 AI?L!/&)'&(13.(1.7(0!'&.23&8!)3&! 3&$93)! C
)3&16&8! #81)34(1)3&!3&.813&$93)101!.1(7&&-$#9!-&(DIB& 7-I X&' &) B%&! . 1)&' I LI/$#4)&(! #81BG!
(&20#8(5!.(1X.(1)3&! 2.(&! $#1)3&! 4# ##04#288 8'$775! $)! X0478! -'6&IFIN 7.)&! 10'1)3&! - )$&H)!
$#($8&1)3&!'00/1'N4")3&/0'&5!)3&'&! $(1.13$93!23.#2&!10'16.2Z8'.1)!1)010224'1 $11)3&! &%.24.)$0#!1)&../!
"$%&(ISHA)&(1.1)&')3&! 1$'8(! $#$)$.)&BL220'8$#9!1)01)3&! ($/47.)$0#!/08&75!3883801$(! 1$77&8!
X$)3!.12'$)$2.7! (/0Z&! 7.*&'1 X$)3$#! 2G1)0! LG! (&20#8(!.1)&'1)3&! 800" $(! 0-&#&8!.)! L! /$#4)& (! .#8! BG!
(&20#8(1>3$(1011204'(&!()'0#97*18&-&#8(10#1)3&!/.)&'$. 7I0#11$'&! #81)3&IPOO! #81SIRY&I !

|

>3&! ($/47.)$0#!'&(47)(1 011)3&! #4'($#9! 30/&! (30X!)AN1L&! &%.24.)$0#! 01 6&B604#8-.)$&#)! $(!
6&20/$#9! %&'*! 2'$)$2.7! #8! -'06.67* #0)! -0(($67&! $1!)3&! ."$%.7!)$/&! ).Z&(! (&%6&(WI4384)&
-&'(OH##&71(30478114)3&'/0'&16&81%8*12.'& KA BO-&#$#91)3&!800'(1.#81(&&!)0!$)1)3.)1)3&*1801270(&!
)3&1800'(16&3$#81)3&/1.(1(00#!.(1-0(($67&!)0!-'&%&H#)!)3&! (/0Z&!1'0/114)3&'!(-'&.8$#9!)3'0493!)3&!
20"$80'l!
|
a"-/#00*/-9#/73*()*&E-*3'9%0#&' ()*/-3%0&3
N$'()!011.77!$)! (3047SBSREG3.))3&! ($/47.)$0#R(47) (1 1442)$04#! /&' &7 (1 #1$#8$2.)$0#! #81)3.)!
'&(AT)(! $#! '&.7$)*! /$93)! BRIAELYE! )3&! ($/47.)$0#! '&(47)(IU)! (30478! .7(0! 6&! #0)&8! )3.)! )3&!
($/47.)$0#180&(1#0)!$#9607%&.|(/0478&'$#9!-3.(&1011)3&! 1$'&I1U#()&.8!)3&!11$'&!$#$)$.)&(1.))qG!.#81().")(
8&Y6QTSHI! )1 .1 20#().4)! *)&ITUY $(1 -0(($67&!)3.)! .1 '&. 7! 1$'&! &/&'9&H2*! ($)4.)$0#! ().')(! X$)3! .!
(/0478& $#9!-3.(&5! X3$231 X$771/0()!-'06.67*!-'070#91)3&! C<=>!01!60)3!)3&! #4'($#91 30/&(! .#8!)3&!
30(-$).7(1E%&#1)304931)3&!'&(47)(1011)3&(&! ($/47.)$0#(180!#0)! 6KIAI(&S/-0").#)! 6&2.4(&!)3&*!
'ISHBEEBI-0((S67&1 (28 $OIR2S. 77 IS#)3&IH4 (SIS, )$04(12.#16&20/&12'9)$2. 751898131
)3&!(/0478& $#91-3.(&I$(1$#20'-0'.)&BISH!)3&12.7247 ) $0#(|

| HSYHE ()*(+5 -/ )*, 96'0. ) 1H($$%24)&3* | *>W



J  P'3%$%33'0)
|
>38&1'&(47)(11'0/1)38&\-&'$/&H). 71 1&.(4'&I&H)( 1.#81)3&! ($/47.)$0#! '&18$(24((&8! $#1)3$(123.-)& !
NO'")3&!&\-&'$/&#). 7' &(47)(1$)!(3047816&!#0)&81)3.)1)3&1'&(47)(10#7*.2204#)!110')3& ! (-&@$1$2! (&)
8&(2'$6&8! $#! 23.-)&B #8171 #81)3.)1 '&(47)(1/$93)! 8$11&'! $#! 0)3&'! &\-&'$/&H).7! ($)4.)$OBE.!
($/47.)0#!X.(120#842) &8/ &7 )01 9&)! #1$#8$2.)$0#1 01! ) 38HIFBL(/0Z&! (-'&.8! )O!.#.7*(&!)3&!
0<=>1%&'(4(1)3&! C4E8&.7$()$2! 1$'&! (2&#.'$0(1/$93)!8$11&11'0/1)3&! ($/47.)$O# ' ERNBE (304 78!
#0)16&14(&8110".#41-4'-0(&D)3&")3.#1)3$(1)3&($(
|
J<A  P'3$%33'()*&E-£L2-/'9-)&3 *QGOIR
>38188)&2)$0#1)$/&1)3.)1$(1&/-70*&BI$H#!)3$(1'&(&.'231204#2& #(1. RUQ! (2&#.'$0I$#1X3$231)3&! 1$'&!
3.(1.7'6.8* | $#9)$.)&8! X3&#! $)! $(! 88)&2)&8I! UHIH & ZI&'9&#2*! ($)4.)$0#! )3&! 8&)&2)$0#! )$/&!
30X&%&'IX$T7!6&1%&*188&-&HBRYDR.! ($)4.)$0#! #81)3&! 1$'&!X$771/0()!-'06.67*16&!8&)&2)&8!6&10'&!
)3&! 1$'&! $(! 8&%&70-$#9! )1 .1 0&.8*")&! .(1 $(! 4(&8! $#!1)3&! ($/47.)$0#! /08&7(1! >3$(! 8&)&2)$0#! )$/&!
30X&%&'! $(! #0)! )3&! -'&(2'$6$#9! 1.2)0'! $#!)3$(! '&(&.'23! .#8! 20478! 6&! 8&)&'/$#&85! BIGH&($'&S
&\./SHSHO! #8188&) & ISHFHON3&I/)&'S. 7(! #B1B&!.220/- #*$#9! 1$'&188%6&70-/1&#)! (2&#.'$0(I
|
WO/-.'$#91)3&.1/&.(4'&I&H)'&(AT)(1X$)3!)3&! ($/47.)$0#!'&(47)(13.(1-0%&H#1)3.)1)3&! ."$%.71)$/&! 01!
)3&!:=>1$(1011 9'&.)! $#174&#2&1)0!)3&! -0(($6$7$)*! 01! 20#8AR) B! 24.)$0#1! >3&! 4# ##04#288)
8'$77(1 $#1)3&! #4'($#9! 30/&(1 10" &\./-7&! 3.%&! -'0%&#1)3.)1)3&! ."$%.7!)$/&! $(! 70#9&'1)3.#1)3&!)0).7!
8%.24.)$0#1)$/&1011.1($#97816&811>3&1."$%.71)$/&(1)3.)IX& &!/&.(4'&8!84'$#01)3&1)3'& &I 4# ##04#2&8!
&9%.24.)$0#! 8'$77(1 X&EA [$#4)&(5! LI|@! /$#4)&(5! LIh@! /$#4)&(5! #8! LI@! /$#4)&(! 0#! .1 )0).7!
&9%.24.)$0#)$/&1011'&(-82)$%& 7 HI?!/$#A)&(5 1 /$#4) & (5 NIH!$#4) & (5! #81 Al/S#A)&(1'U#130(-$).7(1)3&!
8%.24.)$0#)&./(1.'&! 01)&#1/0'&! 270(&!)0!)3&! $#8$%$84.71'00/(5! .#8!)3&'&10'&! 1. HBSHI! )$/&(!
2 #16&!.23$&%&811:4)!1682.4(&!)3&!"00/(1.7(0!304(&! (&%&'. 7!6&8(5!)3&1)0).7!'& Y 4$'&8!8%.24.)$0#)$/&!
$(19&H#&' . TT* TOHO&'I' U)! 2.#1)34(1 6&! 20#2748&81)3.)1)3&! ."$%.71)$/&! $(1 01! 9'&.)! $/-0").#2&! $#! 60)3!
($)4.)$0#(5! )30493! $)! (&&/(1)3.)!)3&! ."$%HEY $(! 011 )3&! 7.'9&()! $/-0").#2&! $#! #4'($#9! 30/&!
&1&'9&#2*1($)4.)SOH(I
! >3&1."$%.71)$/&(12.#1-0(($67*16&!(30)&#&8!$11/4231011)3&!-'02&84'.7!.2)$0#(!.'&! (Z$--&811U)!
$(10$77124()0/.*110' .1 :=H&/B&'| $#! .1 #4'($#9130/&1)0! 1$'()! '&-0")1.)1)3&! 1'0#)! 8&(Z! 8XH#().$'(!
6&10'&!/0%$#91)0X.'8(1)3&!"00/1$#!X3$23!)3&! (/0Z&!8&)&2)0'1$(1)'$99& &85! X3$7&!)3&+120478!.7'&..8*!
6&1702.)&81#&.)3&"00/IX38&#1)3&!.7. N$(11$'()!13&.'811>3$(1($)4.)$0#!.7(010224" &8184'$#910#&1011)3&!
A #HOMH28818%.24.)$0#18'$77(5!X3& &) | L&NRGR0AT8!6&19.$#&8! . #81)34(1)3&)."$%.71)$/&!20478!
3.%&! 6&&#! (30')&#&85! $11)3&! -&0-7&! 8$8!#0)! 3.9&!)0! /0%&! 8OX#().$'(! 1$'()I! C! 8$11&'&#)1 &%.24.)$(
()'.)&9*1 /$93)1)34(1 .770X! 10" )3&! ."$%.7!)$/&! )0! 6&! (30)&#&8!)0! .| /0'&! .22&-).67&! %.74&I! NO'!
&\./-7851$1)381:=>1X0478!6&!X. #&816*!/& #(101!)3&$' X. 7RSBZ$&! X$)3!)3&!120"&2)1702.)$0#!011)3&/!
1$'€51)3&1-&0-7&!270(&()!)0!)3&! 1$'&! 20478!"4#1)0X.'8(1)3&!"00/1 $#! Y 4&()$0#! #81'&-0)1)3.)1)3&*1 ' &!
10%$#918$'&:2) 7+1)0X.'8(1)3&!"00/I$#()&.81011/0%$#9180X#(). $ (1S’
|
=06.24.)$0#!/&.(4'&/I&H)(13.%8&1-'0%&H#1)3.)3&IBA" )$0#10118%.24.)$#9! .| ($HOER! $(18&-&HB B!
[4411.2)0'(5! 01 X3$231)3&! /0()! $/-0').#)! .'&! &\-&'$&H2&! 01)3&! :=>5! )*-&! 01! 204-7$#IQ(R5! .#8!
BASTBSHO! 8H/&H(SOHIE $&H2&! 011)3&! :=>! 2.#1 6&! &\-7.$63B&IOI30X! /. #41)$/&(1)3&*! 3.%&!
20#842)&8! . #18&%.24.)$0#5130X!/42318\-&' $&#2&!)3&* I X DBFSS#BO(-$). 7688(5!30X!/.*)$/& (!
)3&*13.%8&!-&'10'/&81)3&! &%.24.)$0#! /& (4'&/&H)! &)MN4")3&'/0'& 1.9&! (&&/(!.7(0101!$/-0").#2&!
64)1$(13.'88'1)0!.224')&7* 8& 1 $HE3&! X$8)3! 68)X&&H#1)3&! 6&8! .#8!)3&!800'-0()5! .#81)3&! X$8)3!01!
)3&120"$80'1$#!1X3$23!.16&#8!$(1)0!6&!/.8&!.7(0!$#174&#2& (1) 38!8%.24.) HOT(CDRRISS'& 2) $O#! $#!
X3$231)3&! 1$'&! 20/-.")/&#)! 800'(1 0-&#! $(! 01! $#174&#2&! 0#1)3&! &%.24.)SOHHE&EBY0. 245!
(-&&8!1$(1/0()!'8&842&8!$1!60)3!800'(1X0478!10-&# $#185118& &#)!8$'&2)$0#! #817&.()1'&842&81$11$)! X047
0-&#1$#1)3&1&%.24.)$0#18$' &2 $0#]

=06.24.)$0#! /&.(4'&/&#)(1 2.4 .7(0! 6&! 3$#88'&8! 6&191.! 2.67&! E.//$#9!)3&! X3&&TI! =%&H#!
)304931)3$(1/$93)!'&(47)! $#! 7 "BRY6$.)SOH(! $#! &%.24.)$0#! (BIBBS(!'&-'&(&H).67&!1)0! #!.2)4.7!

| HSYHE ()*(+%,-. /. )%, 96'0. ) 1H($S%24) &3+ | *>A



&/&'9&#241($)4.)$0# U 1. B! /$93)! &%&H! 6&!/0'&!'&-'&(&#).6F& | X3&H! -&0-7&) ‘& $#1 134!
)3$#9(1)&#8!)0! 90! X'0#9! /0'&! 01)&#43&1)0).7! &%.24.)$0#!)$/&! $(1 14)3&/0'&! 8&-&#8&H#)!B&! )
A#204-7T$#91 )$/&5! #0)! O#7*1 )3&! )*-&! 01! 204-7$#9! $(! 01! $/-0').#28&! 64)! .7(0!)3&! Y4.#)$R! .#8!
1./$7$.'$)*! 011 )3&! &% )BO#! )&./1 X$)3! )3&! 204-7$#0()! (B478! .7(0! 6&! /&#)$0#&8! )3.)! )B&
89%.24.)$0#! (2&#.'30! X.(18$(24((&8! $#! .8%.#2&! X$)31)3&! &%. 24 JEDMYR.((! #) 4# #H#0A#2&S
8'$771X.(1-&'10'/&8R51)34(1)3&*I1Z#&X1X3.)!)0!18\-&2)I10&. 7$()$2!8%.24.)$0#(1/$93)1)3&'&10'&!8$11&I!
|

>38&1&\-&'$&H#2&) #811./$7$.'$)*1011)3&!:=>1X$)3!)3&18%.24.)$0#! (2&#.'$0(!.--&.'(1)0!6&!01!$/-0"). #28&!
)01)3&1)0).7!8&%.24.)$0#! )$02! .| 6&8'$S88&H! 64$78$#9! 0221#)#) &%.24.)$0#! 8'$TIRI & 10'& O#&!
1$93)1204#27488&1)3.)19$%$#91)3&!:=>1/0'&!-'0-&'1 #81(411$2$&H)!)'. $#$#010#1) 38! (46E&2)5)3&1&%.24.)$0#
(2&#.'$0(1/$93)16&1204#842)&81/0'&! Y AFAZ81(/00)3&'1! :4)!$)!(3047816&!Z&-)$##E)3.)1) . $#$#O!
X$T71#8%8&1-'&-.'&!.1-&'(0#110'.1'&.711$'&! &/&'9&#2*!($)4.)$O#5IX3$231X$77!.7X. *(16& SRR &#)!!
()48$& (1 0#1)3&! (46E&2)! 3.%&! (30X#!)BIL7&!/$93)!.(1X&771'&.2)1 20/-7&)&7* 851 1&'QHXK3.)!
)3&*13.%&! 7&.'#&B5! #81)34(1) . $H#SH#EI)Z>I XSTD()! -'06.67* 13.96&!1/$#0' 120#)'$64)$0#1)0!)3&!
)0).7V'&Y4$'&81&%.24.)$0#)$/&I

|

>38&18%.24.)$@#8!."$%.7! (-&&8(1)3.)! X&'&! 8&'$%&8! 1'0/!) 3&I#4'($#9! 30/&!/&..(4'&/&H) (13.%8&.) !
'87.)$%& 71 7.'9&!" #9&! $#120/-.'$(0#1)01)3&! 30(-$).7!/&.(4'&/&#)(1! O(($67&!'&.(0#1 10'1)3$(1 7.'9&!
8S(-&'(S0#I$(1)3&! $H#&\-&' $&H#2&1011(0/&!8%.24.)$0#!)&./(1X$)31)3$(!-.")$247 "1 (2&#.'$011:82.4(&!) 3&'&!
$01 1.$777.'98)85(-&' ($0#! 6&) X &&H!#4'($#9130/&(1.#8130(-$).7(5!)3&!'&(47)(1 (304781 #0)16&1/4)4.77*!
20/-.'&8! #BI0#&/&.(4'& 18&#)!(304781#0)!6&!4(&8!10')3&!10)3&/|

V&.(4'&I&H)!" &(4T)(1 011)3&! &%.24.)$0#! (3&&)! (30X!)3.)! .! (-&&8! 2.# 6&! .23$8%6&]! )3.)!
'&7.)$%&7* &Y 4.71)01)3&! &%.24.)$0#! (-&&8! X$)3! .| 30(-43.6RB&'| #4'($#9! 30/&! 64)! 047+ $1!
(1.77'8$(). #2&%5()0! 6&! 20%& '&B8V6&" 70#9! 85(). #2&(5!.130(-$). 7! 6&8! $(! 1 :3&1EY%.24.)$0#! (3&8&)!
'&Y4$'&(1(0/&)$/&1)01-'&-.'&16&10'&!$)12.#16&18%.24.)&85!&(-&2$.77*1$11$)!1$(134#91$#1)3&!().$'2.(&! . #8!
)3&18%.24.)$0#1)&./13.0)0!6'$#9!$)!)0!)3&!'00/! 1$' B &! (30478 Z&&-1$#!/$#81)TM)3.)1)3&!8'$77!
X$)3!.#18%.24.)$0#! (388, (I0#7*16&&H#120#842)&810#2&]
|
>38&18%.24.)$0#1 8'$7713&78! .)1)3&! $#)&H($%&! 2.'&1 $#8$2.)&(1)3&! $/-0').#2&! 0111 1$'&! (.1&! &#%$'O#/&:
6&2.4(&!)3&(&! -.)$&H)(! ‘&) 204-BR)O! .1 '&7.)$%&T*! 7./ 9Q4#)1 01! .- )A(Il "#20  4-7$#91)$/&(!
)3&'&10'&! .'&! 1.' 7T0#9&'1 )3.4#! $#! ! [#0'.7m! 30(-$).7! ($)4.)$0#5! X3$23! (30478! 6&! ).Z&#! $#)0!
20#($8&'".)SO#IX3&H12'&.)$#911$'&120/-. )/ &HIDIUW!4#3)(I
|
CI-0(($67&!8$118'&#)!8&%.24.)$0#!()'.)&9*5! &I191!/0%$#91)3&! 6&8(104)($8&!)3&!'00/! #BHB(BS0
6&8($#1)3&!120"$80'16&10'&!1)3&*! '&!'&/0%&8! 1'0/1)3&! 1$'&! 20/-.")/&#)5HE)! -'0-&'7*! #.7*(&8I!
>3&! 8&(2'$6&8! ($)4.)$0#! $(! -'.2)$(&8! 0#2&! 64)! 8$8! #0)! '&(47)! $#! 8$11&'&#)!)0).7! &%.24.)$0#! )$/&(
>30493!)3&! 6&8(! X&'&!'&/0%&8! &.'7$&'1 1'0/1)3&! '0GH#! 20/-.'$(0#1)01)3&! ().#8.'8! &%.24.)$0#!
(28#.'$01$#1)3$(1'&(&.'235! #8I$#! 1'&. 71 1$'&1 &/&'9&H2*1($)4.)$0#1)3&! (/0Z&! 204#8$)$0#(1 #&.1)3&! :=>!
#81)3816&8'$888H#!-.)$8H) (IX$771)34(16&!1 7&((|(LBERIEBA.)SO#IX . (1#0)114') 381 #.7*(&8!64)1/$93)!
'&(47)I1$H10'&).8%.#).9&04(18%.24.)$0#1)3.#1)3&! (2&#.'$0!)3.)!1$(18&(2'$6&8!$#1)3$(I'& (8. 23
|
>38&1 &%.24.)$0#1'04)&1)3.)1$(1 . #.75(&8! $(1#0)! 14381 (-&2$1$&8! 101 &I911)3&!)$/&1)3.)! $(1'&Y 4$'&8! 10'!
).Z$HOI6&H8(10')' . %&'(&1800143$(1$(1#0)!80#&16&2.4(&!) 3&18$(-&1)B0) (168 7$&%&8!)016&! 104#8!$(!
I$#$1.7) #81)3&! 6&#&1$)(1)3.)! 2.#! 6&! 06).$#&8! 6*! (-&2$1*$#9! )3&(&! '&(47)(! .'&! /$#S/. 71! U)! $(!
14")3&'/0'&!68&7$8%&81)3.)10)3&'11.2)0'(1$#1)3&! &%. 24.)$0#!'04)SBREIBPOA-7$#91)$/&! #8!."$%. 7!
)$/&1.'&I01/0'&I$/-0").#2& 1 #BIX$T7713.%8&1.17.'0&' | @) TE)3&1)0).718&%.24.)$0#!)$&
|
J<6  M(92#/'3()*&(*(&E-1*0'&-1#8&%]-
:&2.4(&!1011)3&!17.2Z1011'&(&.'23&(1 0#1)3&! (46E&2)5!)3&'&! $(1 0#7* 0#&! 20/-.'$(0#! X$)3! .#0)38&' ()48*!
)3.)! $(! 1024((&8! O#! 6&8'$88&H! 64S78$#I! 0224~ #)(! #8! #0)3& IBWH! )0! )3&! 24"&#)7*! 4(&S!
)3&0'&)$2.71)$/&TS#&IS#1)3&!,4)23164$78$H2RBRAES&(11024(10#7+10#1)3&1&%.24.)$0#!(-&&8(101!
J06$7$)*! $/-.$'&810224-.#)(1 (423! .(1 X38&723.$'1 4(&'(5! .#8! 14)3&'/0'&! 8&(2'$6&!)3&$"'&(47)(!.(! !

| HSYHE ()*(+%,-. /)%, 96'0. ) 1 ($$%24)&3* | *>6*



(-&&810#1.1()".$93)-$&2Q1L120"$8'10' X3&H1)'.%& ' ($#9!.16&#8I!C1)3$'8120/-.'$(0#1$(1/.8&1X$)3!)3&!
&%.24.)$0#!(-&&8(!M)B&/06$7$)*$/-. $'&8164$78$#910224-Y)B&1$#&1)3&10'8&'101!/.9#$)48&101!
)3&124" &#)/&.(4'&/&H) ' &(4T)( 1$#1'89.'81)010)3& 1'&(&.' 238

|

O&(47)(11'0/1.1(48*120#842)&8!6*!,bVOR;&)&' (5! V$7$4(5!al %.#18&! M&A NGB RR)! 1041 6&8(!

&) &%.24.)8! X$)3$#! .1 )$/&#9&! 01! BL]! )0! BH@! (&20#8(5! $#! .1 30(-$).7! X$)3! '&7.)$%&7*! ($/$7."1
8S/&H(SOH#(! .(1)3&! /&.(4'&I&H)! 204#842)&8! )1 30(-$).7!L! $#1)3$(! '&-0')>30493!)3&! 20"$80'! X.(!
7/00)!BG!/&)'&(1 70#9&1$#1)3&!1 ()48*101!,0VO!)3.#1)3&!20"$80' $#!30(-$)! A& *-&! 011 204-7$#9!
$H9607%&S8! #1&7&2)'$2.71204-7$#91 1077 1 CIRKUFIB'0/1) 38! /&..(4' &/&#) (1 $#130(-$). 7 L! (30X!
)3.)!.1)0).7! &924.)$0#! )$/&I7$&('04#8! .1 /&8$4/! ' #9&! 01! BHG! (&20#8(! 10'! 6&8(! X$)304)! .#!
8782)'$2.71204-T849)3&18.).1.604)!)3&!/&.(4'&I&H#)(120#842)&8!6*1, bVO! $(1#0)! .%.$7.67&! #8!
)3&'&10'&! #*114")3&'1(-&2$1$2.)$0#!12 ##0)16&!19$%&#11>304931$)!.--&.'(1)3.) A&HAR4.)$0#)$/&!
$#1)3&1()48*120#842)&816*! bVO!'&(47)&81$#11.()&'18%.24.)$0#(5! X3$7&! #1&\)'.1204-7$#91$#1'89.'81)0!
)38&1/&.(4'&/I&H)(1$#1)3$(1'&-0")1X.(1.--7$&8 |.#81)3&120"$80'13.81.1704#9&.'1 78#9)3

! €)3&1'&(47)(11'0/1)3&! (/&1 ()48*1(30X!)3.)1$#!.1)&()! ( &)KH-1$#1)3&I#&XIIVE&. #8&'M!30(-$). 75!
($\1688(IX& &) &%.24.)&8! X$)3$#! B?G! (&20#8(11'0/! ($\! $#8$%$84 TIMHEI14') 381 (-&2$1$2 ($0#
.604)1)3&! /&.(4'&I&H)(! .'& |#0)! $#274888%&H! )304935! .1 20/-.'$(0#!1)0!)3&! /&.(4'&8! 8.).! $#!
30(-$).7(1$#1)3$(1'&(&.' 230X (!)3.)! #0#&! 011)3&!)0).7! &%.24.)$0# )$/&(! 7.1 6&70X! LG! (&20#8(! -&'!
6&8! .#8!)34(! X0478! '&Y4$'&) .1)0).7! &%.24.)$0#! )$/&NTE. ()!B]G! (&20#8(! 10'! ($\! 6&8(#! 60)3!
()48$&(! 20#842)&8! 6BVO 5!)3&! &%.24.)$0#1)$/&! .--&.'(1)0! 6&! YA$2Z&'1 )3.#1)3&!/&.(4'48) 8.
9.)3&'&81$#1)3$(!'&(&.'23'&.(0#110'160)318$(2'&- #2$B&/ $#(1 MHZHOXH5!64)1 204 78! 6RAH (&816*!
)3&18$11& &#28&) $#! &\-&'$&#2&! ORIYBRA.)$0#! )&./! &\&24)$#9! )3&! 8GTBS11&'&#)! 800: #8!
20"$80'1X$8)3(H3&!1()48*$(1)06&!/0'&!(-&2$1$8B8 10'&IV0'&!1. 224" )&120/-.'$(0#12.#16&!/.8&] |

|

C!()48*120#842)&8! 6*1)3&! ,4)23! /$#$()™* 01! $#)&'#.7! .1 X Fe5! BhHIR! Bhh/! 3.(! 8896&70-&8! .!
)3&0'&)$2.71)$/&7$H#&IS# XSBSAL ((4/&81)3.)!.130(-$).7!"00/!$(1)0! 6&! &%.24.)&8! X$) 3@B#4) & (!
1)&'1)3&! 1$'&! 3.(! 68&H#! 8&)&2)&8I! N4)3&/0'&5! )3&! )$/&7$#&! (30X(! )3.)! )3&! X307&! '00/! $(!
)3&0'&)$2.77*18%.24.)&81X$)3$#!)X0!/$#4)&(1X3$7&!)3&10)3&'1)3'&&/$#4)&(!.'&!'&(& % &8!10'188)&2)$0#!
#81."$%.7153818%.24.)$0H!/&.(4'&/&H)V'&(4T)(1$#1)38£0")1 (30X!1)3.)| 0#!.%&'.9&5! . HE&Y%.24.)$0#!

01! 104' 6&8(! '&YA$I&( /$#4)&(I' ULl .1'00/! X$)3! ($\! 6&8(! X0478! 3.%&! )0! 6&! &%.24.)&85! .1)0).7!
&9%.24.)$0#1)$/&! 011 M@ /$#4)&(1 X0478! 6&!'&Y ASILFBE.! '&(47)(! .'R0/-.'&81)0!)3&!)3&0'&)$2.7!
)$/&7$#&I01!>Febl0#&I204274881)3.)!.1(.1818%.24.)$0#!X$77!8&-&#810#1)3&)."$%.71)$/&1011)3&!:=>!
C!(.1&18%.24.)$04#101! ($\!6&8(!$(!-'06.67*1#0)!'&. 7$()$2! 6 ANBLBEVW0/! 2. #16&! (. 1&7*18%.24.)&8!$1!
)3&1."$%.71)$/&!().*(16&70X!?!/$#4)B( 220'8$#91)0!)3&!'&(&..'23

|

0&(&.'23 20#842)&8! 6*! :0%2&! &)! I7D:0*2&5! <3$&78(5! a! <$7202Z58@HHR)! $#20'-0'.)&!
18.(4'&/&H) () OH! 6&8'$S88&H! 64$78$#9! 0224-.#)(5! 64)! 80&(! $#Y607%&! /&.(4'&/&H) (! O#! -8&0-7&! X$)3!
2'4)23&(5!.1X.7Z$#9!()$2Z5!.I'0'BI HBIX3&&723.$1&' (1 >38&(&!/&.. (4'&/&H#)(IX&'&120#842) &810#1.!

()'.$93)! -$&2&! 01! 30'$[0#). 7! 3.77X.*5! .#8! '&! |&#)$0#&8! )0! 8&1$#&!)3&! 0'8&'1 01!/.94$)48&! 01!)38&!
'8(&.'231"&(47)(1>3&!'&(47)(1 1'0/1)3&! ()48* 61 :0%2&! (30X!)3.)! &%6.24.)$0#! (-&&8(1 01! -&0-7&! X$)3!
2'4)23&(17$&!$#10&!01!GIALO!BIL@!/k(5!10'1-&0-7&! X$)3!.1X.7Z$#9! )$22!)3&!" . #9&! $(!GI?A1)0! BIAG!
/K(5!10'1-&0-7&!1 4($#9!'077.)01)3&! (-&&8! 7$&(1$#! 1" #9&! 011 GIBG!)0! BIG2YKRM.)$0#!'&(47)(110'!
(($0&8IQ/.#4. TRK3&&T723.$'14(& (1 7$&(1$#! 1" #9&!1 01! GI]M )O! BK(1!1#8! 10" 4#.(($()&80Q/.#4.7R!
X38&723.$'14(&'1)3&!" #9&!$(!GIBL!)0! BIL@MR(H'$#91)3&1'&(47)(11'0/1)3&! ()48*16*1:0%2&1&)!. TI
X$)31)3$(!'&(&.'23! Q" #9&+! G12@!)0! BILM/K(110'130(-$). 7(! #81#4' ($#9! 30/& (1 20/6$H#& BRI 0#&1 2.#! (&&!
)3.)!)3&! &9%.24.)$0#! 01! .((&8! X38&723.$"1 4(&'(! $(! 9&H&L.IT&'! )3.#! )3&! &%.24.)$0#! 01! .!
6&8'$88&#164$78$#910224-.#)11C7(05!)3&!18&%.24.)$0#!'&(47)(1011-&0-7&! X$) 1A 7 IBE(S! 10'!
4#.(($0&BX3&&723.$'1 4(&'(! TH&)3$#!)3&! . #9&! 011)3&!'&(47)(1)3.)! X&'&! 10448! $18]8$2310'!
-&'3.-(1.16$)! 70X&'1 Q'077.)B.#81 4#.(($()&8! X38&723.$' 4(&R(€224-.#)(1X$)3! .| X.7Z$#9! ()$2Z! .'&/!
2.-.67810111.()&'18&%.24.)$0#(1)3.#!.16&8'$88E&#!64$78$#01022BEH)&(47)(!'&%&. 7)) BMI&HE'. 75!
&%.24.)$0#! (-8&&8(! 01! 6&8'$88&#! 64SPRBAOH)(! .'&! 20/-.".67&! )0! 0)3&' /06$7$)*! $/-.$'&85!
)304931$1!.(($()&85!X388&723.$'14(&'(12.#120#842)!1.()&'1&%.DOYRIBE. X $)X. 7Z$#9! ()$2Z14 (& (1

| HSYHE ()*(+5,-. /)%, 96'0. ) 1H($S%024) &3+ | *>:*



|

J< P'3$%33'()*(f&E-*3'9%0#&F)Q50!;R

>3&!1 ($/47.)$0#!'&(47)(1'&%&.71)3.)! (/0Z&! 8&Y6&70-/&#)! $#[8SH(R1.'1 /0'&! $/-0").#)1)3.#1)3&/!

)&J-&' )A'& 11>3&1(/0Z&!8&Y6&T0-/8HY%S(S6SZHITRE0#!$(1)3&'&10'&!'8.23881/4231&.'7$&1)3 #1)3&/!
)&J-&')A'&I2'S)&' SOHISH! . 771($/47.)&8!($)4.)$0#(! Q(&&! 1SINEDMBRSOH#(12.4#16&20/&12'$)$2.71%&!
YA4$2Z741 #81)3810'&).1 Y 4$2Z1'&(-0#(&1011)3&!:=>1$(1&((&#)$. 7!$11.1(. 1818%.24.)$0#1$(1)0!6&120#842) &8I
! <$/47.)$0#!'&(47)(114")3&'/0'&! (30X!)3.)! %.*$#9!)3&! POO! 1'0/! BGG!)0! LH@IZS&78(!.!
85(-&'(SO#!101H'0\$/.)&7+I0#& K3$'81011)3&1)0).7!)$/&!)0!'&.2314#)&#.67&! H)F6#(1X$)3!.!POO!01!
BGG! ZSK/I'U#2'&.($#91)3&! )$/&! 20#().#)! 1'0/! BGG! (&20#8(1)0! AGG! (&20484 X&) 38! )$/&!
AH)$T144)8#.678120#83)$04(.'&!'&.23&8!X$)31.11.2)0'BI@|

|

B 10mvisibility  ®6.23 visibility X150 degrees Celsius

fo \ \ § \

\ \ \ \ \
- \ \ N N \ A\ AN \
s N N\ N\ Y \ Y N
N N \ \ - \ \ -
R — \ Y ) & N \
5 Y Y § N Y Y Y N N N
I . . .
S B B N e R B R
£ 200 § \ \ "‘§ \ \ \ \ % \ \ \ §
g 20 \ N N B NI\ \ NIz \ \ N\ N\
5 a\ \ NIZ \ \ N Y 2\ Y N\ N\
: N Y Y 7Y N Y Y Y Y N
B BEEEE BN F R B
i B =R S § SR SRR EE
= f N\ N N 7\ Z 7 \ 7N
N 7\ 7N 72 7\ ZN 72\ 7
, Z§ NI \ £§ 7 U \ £§ 2N 7\ 7N\ 72\ 7\

1 2 3 a4 5 [ 7 8 9 10 N1 N2

Model (i)

C*8.0$% FBDUBY0)-%0$", <%6.()$("/35%, -(*) +BBB0)<0$$%6,0%) $0* G498 P(- (Yo#-'$35E
|
>3&!1."$%.71)$/&1$#1)3&! ($/47.)$0#1/08&7(1$(12.7247.)&81 1'00)&&)! )3&!1$'&! $#$)$.)&(I! U#! .I'€.7!
1$'&) &/&'9&H2*1 ($)4.)$0#! . (/0478&'$#9!-3.(&!/$93)! 0224'5! X HBI8'070#9!)3&)0).7!.%.$7.67&!
&9'&((1)$/&1>3$(1/0/&#)1$(1#0)!$#200".) &8I $#1)3&! ($/47.)$0#!/08&IB&2.4(&! . (/0478& '$#9!-3.(&!
$(1%&*188&-&#B&H)I0#1)3&!($)4. ) EBBS)$0#. 71'&(&.'23IX$7716&!' &Y 4$'&81)0!$#96&()$9.)&!1)3&!-'06.6$7$)*!
011.1(/0478& ' $#9!-3.(&! $#1#4'($#9!30/&(!.#8130(-$).7(1!>3$(! 30X &BORE(1#0)! 1.77! X$)3$#!)3&! (20-&!
011)3$(1'&(&.'23!.#81$(!)3&'&10'&I7&1)14#.)) &H8&SI!
|
<10Z&!20#8%$)$0#(1X$77!-'06.67*!.11&2)!)3&!&%.24.)$0#!)$/&!)3.)1$(I'&YA$' &8B! 10')3&! :=>I$#! 1#&9.)$%&
X.*51-'070#9%#91)3&1)$/&!.1:=>1#&&8(1)0!'&/0%&!)3&!6&8!1'0/!)3&!"06/$(! 1.2)0'1$(! 30X &%&'1#0)!
$#20'-0)&! $#! 3$(! )3&($(5! 84&! )0! )3&! 1.2)!)3.)!1 )3&! 8.).1 10" )3$(! $#174&#28&! $(! AHZHOXH#! #8!
$#%8&()$9.)$0#10#1)3$(1$#174&#28&17$&(104)($8&!)3&!(20-&!101 1) 3$(1'&(&..'23
Il
U)1$(.((4/&81)3.)1)3&1.%&' . 9&IPOOISH! . 1#4' ($#9130/&17 .*(! #B1? @ G ZSKIX$)3.1)$/&1 20#().#)!01!
LGG!(&20#B64)1)3&(&!.((4/-)$0#(1/$93)!.(1X&7716&!8$11&'&#)11'0/1)3&!'&.7IPOO! #81)$/&! 20#().#)!
$#($8&1)3&!'00IN0"130(-$).7(1)3&(&!%. 74&(19&H#&' . TT*17.1170X&')3.#1)30(&! 10'1)3&! #4'($#9!30/&(5!.(!
)3&'&ISA&((11$'Q!B!.#8! 7&((117.//.67&!).)&'S. 7I$H#($8&!)3&!'00/&2.4(&1)3&!7.'9&!8$(-&'($0#1)3.)!
2. #10224'1X38&#!.88'&(($#9!)3&! 1F8.B(5!)$/&!1204#(). #]!. #810)3&'11$'&!-'0-&")$&(5!)3&!"&(47)(1011)3&!
($/47.)$0#1(3047816&14(&8!. (1. #1$#8%$2.)50#
|

| HSYHE ()*(+5,-. /. )%, 96'0. ) 1H($$%24)&3* | *>J*



J<J  S-)-1#0*'3$%33'(F

NO')RIX0'()KR.(&! ($)4.)$0#1)3.)! $(1 20#($8& '&BEN&(47) (4 '#!04)!)0! 6&!%&*1-'067&/.)$2+30493!

0)3&'5! 7&((1 (&%&'&! 20#8$)$0#(1/$93)10224'1 $#1.1'&. 71 1$'&! &/& O&H2* (GU/EB)B0#&.816&10'&5! !
(J0478&'$#9! -3.(&! 0224'(1"$0'1 )O! .7/0()! &%6&™! 1$'&! #8! XBFA(! -'070#9! )3&)0).7! .%.$7.67&!
&9%.24.)$0#1)$/BC7(051)3&! ($/47.)$0#1'&(47)(1.' & XBAY&! . #8!)3&(00)1*$&781)3.)1)3&! 1$'&!-'0842&(!
O((&((&(! .1 1&X! (.1&)*1 1.2)0'(1)3.)! X$77! 8&2'&.(&!)3&! CCILT! 1$'&! &/&'Q&H2*! ($)4.)$0#! X$77!
)3&'&10'&18511& 11 T8R! &(47)(3.)!.'&1104#8!$#1)3$(1'&(&.'2BI

! >3&!'&(47)(! 30X&%&'! (30478! #0)! 6&! '&E&2)&8!)3.)! &.($7*5! 6&2.4(&! )3&*! 3.%&! 7&8!)0! (0/&!
$/-0").#)! $#($93)(10#1)3&!1 /))& 11 U)! $(1 10" &\./-7&! (30X#1)3.)1)3&! ."$%.7!)$/&! 011)3&! :=>! $(! %&*1
$/-0').#)51 #8!/  $93)16&MA&H!0'&!$/-0').#)1)3.# 1)3&1)0).7!&%.24.)$0#)$/&! $#12.(& 01 ITHRAL!
$9%.71)$/&) $#2'&.(&(5! )3&! (/0Z&! 8&%&T0-/1&#)! $#($8&! )3&! '00/! 6&20/&(! /(BLAE RH#S! )3&!

23 #2&(10#! .1 (.1&! &%.24.)$0B820/&! /0'&! 2'$)$2.7H3&! ($/47.)$0#'0%&(! )3.) (/0Z&! X$77! N0
)3'04931)3&!20"$80'! $1!'00/1 800'(! .'&! 0-&#&8! .)! 2&').$#1 )$/&! -&'$08(I! >3&! (/0Z&! 88%&70-/&H)!
1$93)I $#1$)(1)AH!'&(47)1$#12'$)$2.7! ($)4.)$0#(! $#($8&!)3&! 20"$80'5! X3$23! 204781 7&.8!)0!-'067&/(1$1!)3
0)3&'1'00/(1 20##&2)&8!)01)3&! 20"$80' .'&!.7(0!)0! 6&! &24.)&8I1>3&! 24"&#)K.*1 011).2Z7$#9! 1$'&!
(.1&)* -067&/(! $(! BO#&! 6*! &$)3&' $#().77.)$04#(5! 20#()'42)$%&S5! 0" 0'9.#$[.)$0#.7! /&.(4'&(I! >38&!
-0(($67&!1&11&2)101! #*1011)3&(&/&. (4'&(1$(18&(2'$6&816& 70X

|

>38&! 24"&#)I $#().77.)$0#(1)3.)! ' &! --7$&8! $#! 20//0#! #4HS 30/&(! #8! 30(-$).7(! $#%07%&! (/0Z&!
8&)&2)0'(1)3.).'&! 8$'&2) 7+ 20##&2)&8!)0! .| 88&%$2&1)3.)! .4)0/.)$2.77*1 10'X.'8(1)3&! .7.'/1)0!)3&! 1$'&!
8&-.)/&#)! #81$#1(0/&! 2.(&(1.7(0 1(30X(1)3&! &\.2)! 1$'&! 702.)$0HYB&! 6&&-&'(1)3&! -&'(OH#&T! $(!
2."+$#911>38(&!88)&2)0'&!. 224" )&!&#04931 #8!X$771/0()!-'06.67+18&)&2)!.1(/0478&'$#I! 1$'&I$#I$)(!
&.'741().9&I1FO). 771$#()$)4)$0#(1 30X &8 14(&!68&-&'(1)3.)I$#10'/1)3&!-& (O##&T10#1)3&!18\.2)1 702.)$0#!
01)3&!1$BX3$231/$93)!8&2'&.(&1)3&!)0).7'&Y4$'&81."$%. BI[I8&(24(&8!6&10'&l!

! U#! [ #41011)38&! &\-&'$/&#).71'&(&.'23&(!)3.)! X&'&! 20#842)&8B! (& MR 70($#9! 800'(! X&'&!
~-T$&8! X3B&! $#! (0/&! 2.(&(3&*! (30478! 6&! .--7$8220'8$#9! )0! )3&4)23! 64$78$#9! 208838
$/-0").#2&101!.--7*$#9! (& K 70($#9!800'(!(&&/(1)0! 6&! 4#8&)8(.)&8! .#8!(30478!6&!/0'&12.'&1477*!
20#($88&'&8! $#! 60)3! 30(-$).7(! .#8! #4'($#9! 30/&@®2.4(&! '&(AT)( 1'D )3&! &\-&'$/&H).7!
1&.(4'&I&H)(1(30X1)3.)!  $#!/.#*12.(&(1)3&!:=>110'9&)(1)0!270(&!)3&!800'10#2&!)3&!6&8!$(!&%.24.)&S!
1'0/1)3&!'00/51)3&!120"$80'1204 7B &1$77&8!X$)3! (/0Z&I! URTQE9!800'(!.'&! .- 7$&8! 0#&!80&(!1#0)!
3.9&!)01'&7*10#1)3&!:=>1)01270(&!)3&!800'1$#12.(&101! #1&/&'9&#2*! #81)3&!(/0Z&!8&Y6&70-/&H)I$#1)3&!
20"$80'1X$77!6&!1'&842881)0! .1 /$#$/4HBE! (/0Z&! 2048$)$0#(1$#!)3&!'00/!$)(&711)3049BRATZ.!
2'$)$2.7! /0'&! &.'7*5! 64)! ! (.1&! &%.24.)$0#! 01! .77!)3&! 0)3&'! '00/(! 20##&2)&8! )0! )3&! 20"$80'! $(!
(46().#)$.77*1/0'&1 (8&24'&1>35(1$(1. 7(01$#1)3&1.8%.#).98&1)0!)3&! 1$'&! 6'$9.8851)3.)1 4(4. 774 ."$%&(! . 1)&!
~-0\$/)&7* B@! )0! 2GI$#A)&(5! .#8! X30! 2.#1 )3&H#8$'&2)7*! ().)! &%.24.)$#9! )3&! 0)3&" ‘00/(!
20##82)&81)0!)3&120"$80'|

! >3&! 24"&#)! X.*I 011 0'9.#$[)$0#! $#! )3&! &\#RS! 30(-$).7(! .#8! #4'($#9! 30/&(1$(!
-&BO/$#.#)TH11024((&810#!) $HS#O1-&0- 78 BO&'9&H2*1($)4.)$0#(1'>3$(1(&&/(1.(1)3&!6&()!-0(($6 7&!
())& 9*51)30493!.1/0'&! 1'&Y &H)! )" $HSHOI$(!.8%$(&8! 6&2.4(&! 84'$#9!)38$EA. 7!'&(&.'23&(!$)!
X.(1#.7%(&81)3.) 11&N/$().Z&(1X&'&!/.8&! Q&IOI 7&.%$#91)3&!1800'1 0-&BRA93!$)! (304781 GR)&8!

)3.)5! &%6&#1)304931)3&! :=>1$(1-'0-&'7*! #81 (411$2$&H) 7*! ) SH&R(BH! )$77!0224'1 #8!-&0-7&!
1$93)! 8%&#1 20#842)19%& *18$11&%%D4 ) $0#(!$#120/-.'$(0#1)01X3.))38*13.%&! 7&. H&EBR! . "$%.7!
)$/&5!.(18$(24((&8!6&10'&5!$(1-'06.67*10#&1011)3&!/0()1$/-0').#)!1.2)0' (1$#1X3$23!)$/&!2.#16&19.$#&8!
$110).)&9$&(!.'&!12398.8!

|

C77! 01! )3&! )3'&&! 8$(24((&8! 1.2)0'(! Q$#().77.)$04(5! 20#()'42)$%&5! .#8! 0'0.#$[.)$04.7R! (30478! (
(411$2$8#)7%194. #)&&8!$1!.1 1$'&! (18! &#%$'0#/&#)!$(1)0! 6&! &().6 THIBEREBA!L#4'($#9! 30/&!
'00/11UL! .1 (.1&! &H96$ 0#/&H) 2 ##0)! 6&) 94.' #)&&B5I0HSOH! $YO! 4(&! .| (-'$HZT&' $#().77.)$0#! $#! !
#4'($#9130/&10'130(-$).7!'00/ 1)0! $/-'0%&!)3&! 1$'&! (. 1&)*30493!)3&! 20#(&YA&H#2&(1 01! .--7*$#9! .1

(- $HZT&$H(). 77.)$04!. &I#0)! #.7*(&81$#1)3$(1-.-&'184&1)01)3&!7$/$)&8!(20-&1011)3&1&(&.'23]

|

L HBHE () F (¥, /)%, %'0.") 1*($$%2#) &3* | >+



<$)4.)$0#(12.#17(010224'1$#1X3$2310#7*10#&): =>1/&/6&1$(1.%.$7.67&!10'18&%.24.)$0#1>3$(12.#13.--&#!
$HIZION.1#$93)!($)4. ) 8B 144" ($#9130/QI<0/&I$#()$)4)$0#(1-' &(2'$6&!1)3.)1. | ($#97&!-&'(0#!(304781#0)!
&9%.24.)&!.1'00/10#1$)(10X/B.#81)3.)!-&'(0#! (304781)3.#!3.9&1)0! X $10')3&! 1$'&!6'$9.8&!)0!."$%&!
6&10'&! #! &%.24.)$0#! 2.4#1 (). >3&! ."$%.7!)$/&! 10')3&! 1$'&! 6'$9.8&5! 30X&Y%&'5! $(! .--'O\/.)&7*!
((41&81)016&!B@)0!2G/$#4)&(1'UL10#&!20/-.'&(1)3$(1)01)3&! ($/47.)$0#(1)3.) I X& &1204#842)&81$#1)3$(!
'8(&.'235! 2'$)$2.7! 204885 &! -'06.67*! '&.23&8! 6&10'&! )3&! 1$'&! 8&-.")/&2.#! ().)! X$)3! .#!
&9%.24.)$HOSH2748$#91 )3&! (/0478&'$#9! -BARRX$77! /0()! 7$Z&7*! 6&! 6&))&" $1!)3&! -&'(0#1)3.)! $(!
-&(&H)1$#1)38164$78FHT*(&(1)3&!($)4.)$0#11$'()!.#8!882$8& (1 1OHBIBE (&7 1191 1&!8%.24.)$0#!
$(1-0(($678.8-&#8$#9! 0#1)3&! (/0478& '$#9!-3.(&! .#81)3&! ."$%.7!)$/&! $)URT 7$Z&T6&! -0(($67&!
10'10#&1-&'(G4)01204#842)1.1(.1&1&%.24.)$0#11'0/1)3&!"00/I

|

N4')3&'/0'&5!$)!/$93)16&!6&))&1)0!.770X! (/. 77&'510' 7&(('GESG/4/101110 4'16&S(REH 0#&! ($#I7&!
30(-$).7100/1! >3&! $#8$%$84.7!'00/(! (304 )8BA6&! 1$'&! (&().#)! 10" )1 7&.()! LG!/$#4)&( .#81)3&!
800'/(3047816&!/.8&!(&FATO($#D6!-'&%&#)!)3&!11$'&!11'0/114")3&1(-'&.8$#91)3'04931)3&120"$80'|

| HSHE () F(+,-./'..-)*,%'0.)) 1*($$%2#)&3* | *>@



> M()$0%3' (B

!

WO#842)$#9! '&(&.'23#D)3&! &%.24.)$0#! 01! 6&8'$88E&H! 64$78$#9! 0224- #)(! $#! 30(-$).7(! .#8! #4'($#9!
30/8(13.(17881)0! (081984 71.#81(0/&)(-8:2$152120#274($D(!

><A S)-/#0*$()$0%3'()3
>3&!" #9&I$H#1&%.24.)$0#! (-8&&8(1)3.)!X. (1104#81$#1)3&1&\-&'$/&#).718%.24.)$0#(1$(110'1 30(-$). 7 (+!
GI@)0!BILM/K(5!.#81 10" ($#9!30/&(+1G1?@!)0! BILG/K(I'F0)&!)3.)1)3&(&!%. 74& (1.~ T*10#7*1)0!
)3&!1(&)4-1)3.)!$(14(&8! #818&(2'$6&8! $#1)35(!I'&(HIXB$23! $#2748& (1) . %&' ($#9!)X0!800'(!.#8!
0#&120'#&l

n >3&1HIRISH! . "$%.71(-&&8(1)3.)!X. (1 104#8! 1) 3& ShA&H). 71 &%.24.)$0#1$(110'130(-$). 7(+! GIhB!
)OI 21)Al/K(5! #8101 #4'($#9!30/&(+! GIH@!)0! LILh!/k(I'F0)&!)3.)!) 384&A4&Q#T*! .--7*1)01)3&!
(8&)4-1)3.)!1$(14(&8! . #818&(2'$6&8! $#!1)3(1'&(85RE$23! $#2748&(!)'. %&'($#9!)X0!800'(!.#81 0#&!
20'#&

»  C#I01)&#!'8&)4$#9!-'067&/1$(1)3.)!-8&0-7&!1 80! #0)!.224' )&7*1-&'10'/! #! &%.24.)$0#! 8'S77+1)3&*!
01)&#110'9&)1)0118&7!)3&!1800'l- #&7!.#8!).Z&).197 #2&I$#($8&5!64)!".)3&'10-&#1)3&!800'1.)10#2&I1U1!
1'&.T11$'8 &/&'9&H2*1 ($)4.)$04! $(1)0!0224'51)3$(1 204781 7&.8!)0! -0)&4)S&T4(86.228'.1)!
($)4.)$0#(1!C7(05!.1)&')38&18%.24.)$0#1)&./13.(1&%.24.)&8.1-.)$&#)!1'0/1)3&1'00/1)3&*!10'9&,)!)O!
270(&!1)3&!800'1)3.)120##&2)(1)0!)3&120"$80'5!7&))$#9!(/0Z&!)".%&7!1'0/1)3&!'00/1)0!)3&!20"$80'l!
>3$(1-'067&/1 204781 6&!).2Z7&8! 6*! .--T*$SBIRTO($#9! 800'(1)3.)! X0478! -'&%&#)! (/0Z&! 1'0/!
)".%&77$#91)3'04931)3&!800'10-&#$#9!$#)01)3&120"$80'u

= >3&1X$8)3168)X&&H!)3&! 800! .#81)3&! 6&8! $#1748#2&(1)3&! &%.24.)$0#! (-&&85! .#8!.7(0!80&(!)3&!
X$8)31011)3&!120"$80'5!X3$23!$#1748#2& (1) 38&!1)$93)#&NHRI!)3818(1)0!6&!/.8&1!>3&1&11&2)!
$(1.4.7%(&8!$#160)3130(-$). 7(1. #8!#4' ($#9130/&(5164)1$)I$(1#0) 1 Y4.#)$1$&8!$#1)3$(1'&(&.'2311>30493!
)3&1811&2)1$(18\-&2)&81)0!16&1011/$#0'1$#1748&#2&1)0!)3&!1)0).718&%.24.)$0#)$/&u

n et %&'.9&5! &%.24.)$0#! )&./(! $#! 60)3! 36§:7(! .#8! #4'($#9! 30/&(! 80! #0)! 3.%&! (411$2$&H#)!
8\-&'$&H2&IX$)3!20#842)$#9!8%.24.)$0#(5! X3$231/$93)! 7&.81)0!2'$)$2.7!($)4.)$0#(1$1!.1'&. 71 1$'&!$(
0224'1! >3&! 04)20/&(! 01!)3&! (4'%&*(! &#80'(&! )3$(! 1.2)I! >3&! &%.24.)$0#! )&./(! '&Y4$'&! /0'&!
1'&YA&H)! #81-'0-&'1) . $#$#I! 0#1)3&! (46E&2)!>30493!$)! (304781 6&!/&H#)$0#E&SB!)3.) $#!.1'€. 71 1$'&!
&I&'Q&H2*1($)4.)$0H#5]-&0-7&1/$93)!'&(-0#81%& *18$1 1&'&#) 7*1)3 #ISH! #18&%.24.)$0#18'$771.#8120478!
-0(($67*1$9#0'&!)3&18%.24.)$0#1()'.) &9*!. #81801X3.)!)3&*1) 3S#Z!IS('$93)|

!

NO'I30(-$)7(+

s H204-TSHO!HISH)EH($%&I 2. '&I-.)$&H) 1 0&HE' . TT*!).Z&(1B!)0! BI@!/$#4)&(10'!/. *6&! TO#9&'1$11/0'&!
204-7$#9(! ' &! .--7$&81! >3&1)0).7! 8&%.24.)$0#! )$/&! 01! O#&! ($HO7&! -.)$&H)! $(1 9&H&' . TT* 21 I$#4)& (!
S3&HIB&($SOHSHII1$'&!120/-.")/&H#) (110 WMS) (5! (-&2%. 7! $#(F'B(1)0!6&!9$%&#1)01)3&!&%.24.)$0#!
(-&&8!.#81)$/&(1)3.)120/&IX$)3I$H#) &H($%&!2.' &!- ) $&H)(]

!

NO'1#4'($#9!30/&(+
|

v V&.(4'&/&H)(IX&'&I204#842)&8).)!18.¥7$93)1X$)3! (411$28&H)!-&'(0##&71)01&\&24)&1)3&!18%.24.)$045!
$HI#$93)! ($)4.)$0#(1)3&! 20/-78&/&H)1 01! - &' (OHHETIEE! T&((! #8)."SYHTHS! &%.24.)$0#)$/&(!
241681 TOHO&'5! &(-&2$.77* $H#1 #4'($#9) 30/& (! X3&'&! 01)&H! 0#&!-&'(0#!$(!.%.$7.67&!)0! &\&24)&! #!
&%.24.)$0#u

s WO/A#$2.)$0#! (&&/(1)0! 6&! .1 -067&/! -'$/.'$7* $#! #4'($#9! 30/&(5! X3&'&!)3&! :=>1 (! 3.%$#0!
067&/(!'&28$%SHBH () 42)$04#(! #8! '&-0')$#9! )3&$' 1$#8$#I(! )0! )3&! 200'8$#.)0'5! 20#(4/$#9!
%.74.67&!)SIQ"G! (&20#8(1 $#1)X0! $#%&()$9.)&8!2.(&(5! . #8! BI@!/$#4) & (1 $H) HDIXEOR,)) & !
(-&#)1$#1)3&18%.24.)$0#1-'02&84'& !

| HSYHE ()*(+%,-. /)%, 96'0. ) 1 ($$%24)&3* | *>BF



><6 C/(T-$&82-$'+%()$0%3'()3
|

NO'I30(-$).7(+

>38&18%.24.)$0#! (-&&8!'&(4BH 30(-$). A(30X!)3.)! 1$1)*!-&'2&#)!011)3&104)20/& (1 7$&I $#! 1" #98&!
01!GI]B!)0!BIGB!/&)'&(!-&'1(&20#8!X$)3!-&.71%.74&(10#!60)3USHEL! #O8>3&!11$1)*1-&'2&H)!

' #O&! $(130X&&YA$)&! #1224')&! .((4/-)$0#! 10" 127& #MDX$)304)! 3$#8&'$#9! 01! .#*1 (0)R!
&%.24.)$0#(5! #8!/$93)! 6&! 4(.67&! $#1 14)3&' &\-&'$/&#)(10'1 &%.24.)$0#! 170X! 2.7 4BEBOH(|
&%.24.)$0#! (-&&B(10#7*!.--7*110')3&! (-&2$1$&BI&\-&'S/&H). 7! ($)4.) $O#5! X3$231$#2748& (1)’ %&' ($#9!
)X01800'(!. #810#&!120'#&'1<$)4.)$0#(1$#! X3$231 3$#8&'$#918$810224')30493! '&IE4()!.(1$/-0").#)!
)O!.#189%.24.)$0#12.7247 )$0#5!.(1)3&*1204781.7(010208 BA$' &1&/&'98&H#2*1($)4.) $0#u

>381."$%.7!(-&&8(!$#130(-$).7(1(30X1)3.)| 1$1)*1-&'2&#)!011)3&!104)2BE&$H! 1" #9&! 01! BIHB!)O!
21L& &(1-&'(&20#81X$)31-&.Z1%.74&(11'0/IGIN1)01?1]@1/&) & (-&'1(&20#8!84&1)013$#88'$#910'!
0)3&'! 8$(-'0-0)$0#.7! X.7Z$#9! (-&&8(I! C! 9008! '.#9&! )0! 8&1$#&! )3&! ."$%.7! (-&&8! 84'$#!
&18'98#2*1($)4.)$0#(1-'06.67*17$&(168) ¥ABIN!) 0?1L1/&)' & (1-&'|(&20#85!682.4(&!$)$(18\-&2)&8!
)3.)184'$#O! # &/8&'9&H2*! ($)4.)$0#!-80-7&1)&#81)0I'4#1 1.()&'1)3.#1)3&* 8381 $#1)3&! &\-&'$/&#)(!
)3.)'&(47)&8!$#1)3&! (TOX&()!."$%. 7!(-818.8(

>3&1)0).71&%.24.)$0#!)$58)304931#0)1/44.77*120/-." 6 T&5IX& &ISHT.TVI0(-$). 7(1 7TO#O&)3 #!
LG!(&20#8(1-&"16&81! U#8$2.)$#91)3.)1$)1X04781.7X.*(1).Z&! )1 7&.()1 2!/$#4)&(1)0! &%.24.)&! .1'00/!
X$)31?1-80-818&%.24.)$#9!104' 6 &BH &8!04) ($8&!)3&!1$'&120/-.") /&)

NO'1#4'($#9!30/&(+

=06.24.)$0#! #81."$%.7!(-&&8!'&(47) (1@ BHI!30/&(1(30X!.1'&7.)$%& 7+ X SERH)*1-& 28 #YO&!
01!'&(47)@'&(-&2)$%&TM] )0! BIGHK(! .#8! BIA] 1)0! Ah@k(R! $#! 20/-.'$(0#!)0!)3&! 30(-$).7!
1&.(4'8/8&#)(5184&1)01)3&17.'9&!8$(-&' (SO#I$H#1 &\-&'$&#2&1011)3&1:=>1>3&!'&(47) (12 ##0)!6&14(&8!
)01.224" )& 7*18&) & I$H#&! (-8&2$1$21&%.24 JeDH"$%. 7!(-&&8!10') I&&2$1$21'($#9!30/&(U

"# HH0A#288) 8'STT(I $#) #4'($#9! 30/&(1 -0%&! )3.)! #1 ."$%.71)$/&! 01! )1 7&.()! LI@! /$#4)&(! $(!
'&Y4$'88110')3&!:=>1)01."$%&BRYB00'1011)3&!'00/I$#!1Y 4&()$0#U

CH#18%.24.)$0#!(3&&)1$(0$247. T1$#)&'&()$#91X3&#1)3&!1800'1 X$8)3!$(1)00! (/.771)0!8%.24.)&!)3&/!
6&8 1'0/1 )3&! '00/5! .#8! X3&#! )3&! (38&)! $(! .7'&.8*1 -0($)$0#&8! 4#8&'#&.)3! )3&! 1.))&((I!
V&.(4'&/&#)!'&(4T)(1(30X1)3.)I $11)3&!/.))'&((! $(! 34#9! )1 .#0)3&'1-0($)$0#! 04)($8&!)3&!'00/5!
)001/423 1)$/&1$(1X.()&8R.--'0\$/.)&7*ILG! (&20#8(5!8&-&#8$#910#1)38185(). FERBRI&-.'$#0!
)3&!1&%.24.)$0#! (3&&)! .#81/.)) & U#10'8&1)0! $/-'0%&!)3&! 23 #2&(! 0#! &\&24)$#9 .| (422&((147!
8&%.24.)$0#1)3&!1(38&)!(30478!.7'€.8*16&!-0($)$04&814#88&1)3&!/.) K ((&(

| HSYHE ()*(+%,-. /)%, 96'0. ) 1 ($$%24)&3* | *>\F



><: 0'9%0#8&'()*$()$0%3'0)3

WN,{$/47.)$0#(! 3.9%&1 68&H! 20#842)RBY. 7*(&!)3&! (-&.81011 1$'&! #81(/0Z&S5! #80' 20/-.'$(0#!

X$)3!)3&1&\-&'$/&#). 7V &(AT)(11>3&($/47.)$0#(13.9%&1*$& 78&81)3&!107 70X $BB(F0H#274($

|

= S38)3&1.1(.1&! &%.24.)$04! 1'0/1)3&!1"00/! $#1 X3$23! .1 1$'&! 0241C0(($67&! 01 #0)1 $(! ()'0#97*!
8&-&H#B&H)I0#1)3&!./04#)1011)$/&!'&Y4$'&81)01."$%&!.)))3&!1'00/1$#! Y A& (\SEHI'$%. 71)$/&! 01!
10&13# ——O\$L)&T* LI/SHA)&(I X$T7!/0()! -06.67*'&47)! $#! %6&*1 2'$)$2.7! ($) 4D
-0(($67*! 2.(4.7)$8(B! 60)3! 30(-$).7(! .#8! #4'($#8D/&( 5 $1!)3&! (/0478&'$#9! -3.(&! $0)!
20#($8& &IBW3.#9$#01)38&!1&%.24.)$0#1()'.)&9*! #81(30)&#$#9!)3&! . "$%.71)$/&!6*1&I19116&))& 1 4(&!
O1IX. 7ZBRTZ$&(12.#1$/-'0%&1)3&123 #2&I0#120#842)$#9!.1(.1&!&%. P4.)$0#

|

NO'130(-$).7(+

|

» CI(.1&!&%.24.)$0#11'0/!.130()%!'00/1X$)31)3'&&10'1104'1 - )$&H) (1$(! 0#7*1-0(($67&!$11)3&!POO!I0'!
)$/&! 20#().#)(1.'&! Z&-)!.(1 7T0XL.(1-0(($678QPO0! 2! 2@G! Z3K#8!t, Iyl LGG! (&2R8!$1! .| Y 27!
'&(-0#(&! 6¥1)3&1 :=>1$(1/.8&11>3$(!'&(-0#(&!)$/&! /$93)! 6&! $/-'0%&8! .BEA()$#9!)3&! ()'.)&9*! (!
18:#)$0#&.8I$#1)3&18$(24((BO#

= PO(-$).7!($/47.)$0#1'&(47)(1(30X1)3.)10-&#$#91)3&!800'1)0!)3&!120"$80'1 2. #!-'070#9!)3&!.%.$7.67&!
(.1&1&9'&((1)$/&1'0/1)3&1'00/ IX$)3!.--'0\$/.)&7*17G!)0ILG! (&204&(164)!2.4#1.7(01Y4$2Z7*'&(47)!
$#12'$)$2.71204BH)$#($8&!) BR"$80'!1$)(&71)3&!800'!$(17&1)!10-&#1)00! 7049

!

NO'1#4' ($#9!30/&(+

!

s W'$)$2.7! (/0Z&! 20#8$) S04 (184" ($#9! 30/&!'00/! '&!'&.23&8! /0'&! &.'7* 1Q.--'0\$/.)&7*! B!
I$#4)&R)3.#1$#1.130(-$).7!'00/184&1)01)3&!7.'9&' POO! #8!(/.77&'11700' ' R&2.4(&!)3&! :=>!
O&H&' . TT* '&YA$'&(! .| T@HOS$/&! )O! ."$%&! .)! )3&! '00/! .#8! 68&2.4(&! 2'$)$2.7! 204#8$)$0#(! .'&!
'€.23&8!/0'&!&.'7*51)3&'&I$(! #I$#2'&. (88123 .#2&10#1)3&10224"&#2&!01!6. 2KBOHB42)$#9! .
(.1&!&%.24.)$0#! 1'0/1)3&!1'00/! $#! X3$231)3&! 1$'&! 0224'(1 $(1)3&'&10'&! 2'$)$2.7! #8!/$93)! #0)! 6&!
-0(($67&l !

| HSYHE ()*(+%,-. /)%, 96'0. ) 1H($$%24)&3* | *>H



@ G-$(99-).#&'()3*+(/*+%I&E-/*/-3-#I$E*
|

481)01)3&17/$)8.8!)S/841X3$231)35(1)38(S(1$(1-810788140)!. 771 YA&()SO#(1 204781681 #(X& &8B! #8I$H#!
(0/&! 2.(&(5! #&X! YA&()$0#(! 'O(&! 1'0/! 2&").$#! 1$#8%#9(1! :&70X! $(! .1 (4/1.'$[.)$0#! 01! $#)&'&()$#9!
)3$#9(1)3.)1Y0478!'& Y 4$'&!(0/&!.88%)$0#. 7!'&(&.'R3

|

VO'&! &%.24.)$0#1 8'$77(1 (304781 6&! 204845¥A0) 38! /&.(4'&/&H)! (&) Ki-(! X$)3! &IOI! /0'&!
8$118'&#)!)*-&1011204-7$#9(10'10)3&'18%.24.)$0#!()'. )RDS&A(&!) 3&!8$1 1& &H#2 &P 4. ) $OH#!
(-&&8(1.#8))$/&!

|

VO&IE.(& '8/&H)(1SHI#A'($HOI0/&(1IXS)3%! £%.24.)$0#1(388)(1(304781681204842)&81)019&)!
68&))&' $#($93)! $#! )3&! &%.24.)$0#! )$/&(! ¥IJBE! 1.))'&((&(1 ! C88$)$04.7! &%.24.)$0#!
1&.(4' 8 &#)(1$#1#4' ($#9130/&(1X$)3!30(-$). 7!6&8(1.'&!. 7(018&($ &8I

<)48$&(10#1."$%.7!)$AB(%&!)0! 68! 20#842)&81$#160)3130(-$). 7(1 #81#4' ($#9130/&(1)01 9&HE' . 77+
8&)&'/$#&!)3&!'&Y4$'&8!)$/&! 10')3&!:=>1)01."$%&! .)!)3&! '00/! $#! YA&()SOH! . 1)&' #1.7./1$(!
)'$99&. &38|

Cl()48*10#1)3&!-0(($6$7$)*101!.! (/0478&'$#9!-3.(&! .#8!84' ) $0#! $#130(-$). 7 (UKBHD! 30/&(!
(3047816&120#842)&8!)019&)!$#($93)10#1)38(18.).|

VO0'&!8.).I$(1'&YA4$'&81)0!.224" )& 7+ 88)& $H#&!)3&! &%.24.)SOH! \$/& (1 $H#! . $#)&H($%&! 2.'&) A#S)I!
C88$)$0#.71/&.(4'&/&H)(1.'&!)3&'&10'&! 8&($'QBIA")3&'/0'&) .| ($/47.)$0#! /08&7101! # UW! 4#3)!
X047818.120#%8#$8#)!)0!88&)&'/$#&!)3&1)$/&!)3.)!$(1.%.$7.67&!6&10'&!4#)8#.67&120#8%$)$0#(10224'|

>38&1%$8&0!$/.9&(1)3.)! X&'&!/.8&! 204781 4(&! (0/&! &))" '$#%&()$9 )$0#1 0#1 30X -&0-7&!'&(-0#8!
#81.2)184'$#91.#1&%.24.)$0#!($)4.)$D#I

| HSYHE ()*(+*,-. /)%, %6'0.") 1X($$%2#)&3* | *@W



B G-+/-)$-3*

:0*2&5f151<3$&78(5! >I5! al <$7202Z5! bIIPBOIHRIBYS N<"0" ) $0*Y ") (%-+% O *3*(8% A, ,.."(,*$5% +-0%
C*0$% :"+$)6% 1(8*($$0*(8[% N";"/*3%)*$5% -+%6 G*5"/3$'% €$-;35% 4-=*(8% 7-0*Y-()"336 NG (%" (% &(,2
<&")5!"#$%&'($)*1011"7()&71ICH)'$/+IN$'&!>&23#0709*|

W:<I! @GBB5! BG! ?JR$()0""'3% O.0$".% =--0% '$% :)"M5PEPS&%&ES! Al 2@5! 2GB?! 1'0/! <).)7$#&+!
3))-+kk().) 7$#&126(1#7k
=06.")(5!:1!Q?GBBRBE5*,"3%"*5"/*3*)6%"5%"%+",)-0%*(% <-#SUF- 6% TNEEE ;'0)&2)$0#! CO&H2*5!
N$'&ICH. 7*($(1. #810&(&.'23!, $%$(S0#BHUS
*(8.7&5!,11QBhN]RIV(%*()0-".,)*-(%)-%+*0$%'6 ("#* 5%>K (‘% $SRIBR((&\5!=#97 .#8+!_03#!S$7&*!
al<0#(!M)8|

P.8ES$(0-3027&04(5! bl! TIS! a! :&#$23045! FI! QESOHRE"(,$% ,05)$0*"% .5$'% *(% +*0$% 5"+$)6% '$5*8(E
F.)$0#.7! O&(&.'23! WO4#2$7! 01! W.#.98ME 7! N$'&! M.60'.)0"*1! €))0X.5! W.#.8.+! C4)0/.)$0#! $#!
WO#()'42)$0#1]
P&-&#5!011%I!Q?GBERE%0--P=$05;0$**(BE'&!<. 1&)*'DX07 7&+IF$&/.#10..898%&H#B&IUHO&H#$&A (|
P&-&#5!011%I5a! F&(5!011 %! QRGBBRH-0%/0"('5*#.3")*$5%*(%; "0P$$08HBBBE F&B8&'7.#8(!
T7../(&:04X1%($2.1 T& &#S$I$H#D

fll P O7.#8&" #8111 <4#8()"/I! QBhhHRIG$5*8(% +*0$5% +-0% ;0$+3"5<-EHOYOF AIEBH)* % <$")%
0$3$"5$% 0")$5% -+% /.*3*(8% L SQBRBS(3! F.)$0#.7! >&()$#9! .#8! 0&(&.'23! U#()$)4)&l! <;! 0&-0")!
BhhH+LA+IN$&3#0709]

M&/.$'&5! Cll Q?GG@BI0"(% HO"#).(($3% G$(% 7"'8J% O$--0'$3*(85,0F@BEWEH)'4/! %00']

6" #8%&$7$938$81!,&71)+1>Fel:04X 8#1e#8810'0#8

F=F! AG@@!! Q?GBBRO#*5,<$% /$3"5)*(8% -:% /'5*5% ="(% <$)% (")..03"\P% /0"CA(,$;)%
08$;"3*(85#$)<-'$SEF0'/20//$(($&! L@B! GGH5! ' #8%&$7$93&$8! %.#! :04XX&'Z&H#!! ,&71)+! F&8&'7.#8(!
FO'/.7$()$&I$#()$)44)|

F=F! AGAhI! Q?GBBID-$=*(8% $(% P3"55$0*(8% ="(% '$% /0"(I$S0$(<$*% ="(% /-.I'$3$(% $(%
[-1:0-'.)$(E  IFO720//$(($& L@LG] 5! ' #8%&$7$93&$8(.(-&2)&H 604X-'084238H604X8& 7 &#l!
&71)+IF&B&'T #8(IF0'.7$(.) BRE()$)44)

F=FK-F! BhhBBIRKE: 1! Q?G BGRBBSH#$($%/$3"5)* (SEIBEH3"5)*(8%/*\%/OIFE/20//$(($&! L@B! GGBI!
&71)+IF&B&'T #8(IF0'.7$(.) BRE()$)44)

FN;Cl!Q?GGJR10$%e0-)$,)*-(% 7"(/--FTO71! Ul al UURIIBNTEAS! al Ol! SI! :4Z0X (Z$5! =8(IR! j4$#2*5!
V.((.234(&))(5!"<C5!-I1LK8?H!

FU<>1! Q?GBIIBH% G6("#*,5% :*#.3")-0% >2$05*-(% VB % T3E004. 7HSE)$)4)&! 01! <) #8.'8(! .#8!
>&23#0709*5!"|<1,&-.")/&H#)101IWO//& 28!S . (35#9)0#-+1<-82%.71;467$2.)$0# KB Bh

FOWNFOWI! Q?GGEIRH @$3$"55% 4$8)LBE)$)4)8! 10 O&(8.'23! $H! WOH()'42)$045! U#()$)4)&! 10'
O&(&.'231$#IWO#()'42)$0#5!e))0X.5!W.#.8.1

VA473077.#85!bl! SI5! al W'0.'Z$#5! WI! Q2GEBROSR)*(,)*-(% ,-$++* *$()% -+% +3"#$% 8$($0")$'% 5#-PSE
F.)$0#.71U#()$)4)&)1#8.'8(1.#8!>8&23#0709*IQFU<>RI'D.$)3& (6 4Q4HES/.)&'S. 7(5I TO7IN I

:&)&'(5!:151 V$7$4(5! VI5! al %.# 8&! M&A'S! ;1! GRBESBRH(8% "% ($1% ++0$% 5"+$)6% ,-(,$;)% +-0% 1"0'5% *(%
<-5:%)"306/.*3"*(85EVOIWO#(47)$#91=#9$#&&'(118&#!P..9+! bV O

OS$EZ(X.)&'()..) Q?GG2Ri$)6% ;0-$B@";;-0)"8$% /0" (;0-$=$(E! 4) 23! /$#$()&"*1 01! $#1".()'42)4'&!
#81)3&18HI6$ 0#/&H)11")'&23)+1:04X8$&H# ()| OSEZ(X.)&'0)..)I

>FellQBhh RHKO$%:"+$)6%N-(,$;)%+-0%7$"3)<%N"0$%0. *3"¢5E) 08 058 KBLLI

TOeVI! Q?GBBB"('=$*3*8<$*% ="(% Y-08*(5)$3BLBM( "$)%0& $#95! ;'09'.//.! 604X&H! . #!
ZX.79)&$)11, &H#IP..O+IVSHS()& ' $&1% . #I TO7Z(345(%&()$#9104$/) & TSEZ& e '8EHSHII M IV $T$&A683&& |

| HSYOHE ()F(+*,-. /)%, %'0.) 15($$%2#)&3* | *@A



Vv

X'1%/#
BB
BI?
BIL!
BIA
BI®
BIA
218
LIB
LI
LIL!
LIA
LI@
LIA
LIH
L
LI
LIBG
LIBB
LIB?
LIBL
LIBA
LIB@®
LIBA
LIBH
LIB]!
LIBH
LI?G
LI?B

L1272t
Li?U
LI?A
LI?@
LI?A
LI?H
NB!

'1%/*D*;#,0-70'3&

P-3$/'2&'()*

&.)3(16*11$'&I$#1)3&IF&)3&'7 . #BW:<5!?GBBR
>0).71#4/6&'10111$'&(1)3.)12.4(&818./.9&I$#1)3&1*&. 1 ?GRV: <5!?GBBR
<238&/.)$21'&-'&(&H).)$0#1011)3&18\-&'$S/&H)]
>3&IW:"NI3&.)'&7&.(&!24'%&11'0/IP 97 #8&'| #81<4¥BQ0/-.'&81)0!)3'&&!U<e!1$'&124'%&(l
CHI$/-'&(($0#1011)3&IN,<!30(-$).7!/08&7!X$)3!.#8!X$)304)120"$80'1Q)3&!"&8!.'&.(1.'&6&S(RI
WO/-.'$(0#101!)3'8&19'$8!($[&(1

>3818%.24.)$0#1(2&H#.'B0I

=\-7.#.)$0#1011 #1&\./-7&IS3$(Z&1-70)

b'04#81-7.#1011)3&!'00/!$#130(-$).7'gB
V&.(4'&818.).11'0/130(-$).7!gB5!2'&.)&811'0/1B?18&%.24.)$04#!8'$77(1

b'04#8!1-7 #1011)3&!'00/1$#130(-$).7!gP!
V&.(4'&818.).11'0/130(-$).7!g?5!2'&.)&8!1'0/12G8&%.24.)$0#!18'$77(1
b'04#81-7.#1011)3&!"00/1$#130(-$).7!gLI

.).1011.7718%.24.)$0#1/&.(4'&/&#)(11'0/130(-$). 7!gL512'€.)&8!1'0/ILN!&%.24.)$0#18'$77 (I
b'04#81-7.#1011)3&!'00/1$#130(-$).7!gM
V&.(4'&818.).11'0/130(-$).7!g"5!2'&.)&811'0/17G18%.24.)S0#7 7(]
b'04#81-7.#10114#4'($#9130/&!gBI
V&.(4'&818.).11'0/1#4'($#9130/&!gB5!2'8.)&8!1'0/1718%.24.)$0#18'$77(1
b'04#81-7 #10114#4' ($#9130/&!g7I
V&.(4'&818.).11'0/1#4'($#9!30/&1¢?5!2'8.)&8!1'0/1"1&%.24.)$0#18'$ 77 (I
b'04#81-7 #10114#4' ($#9130/&!gLII

V&.(4'&818.).11'0/1#4'($#9!30/&!gL5!2'8.)&8!1'0/! @!&%.24.)$0418'$7 7 (I

b'04#81-7 #10114#4'($#9!30/&!g"
V&.(4'&818.).11'0/1#4'($#9!30/&!g"512'€.)&8!10/1@!8%.24.)$0#18'$77(I
b'04#81-7 #10114' ($#9130/&!g @
V&.(4'&818.).11'0/1#4'($#9!30/&!g@5!2'&.)&8!1'0/1?21&%.24.)$0418'$7 7 (I
C120/6$#.)$0#1011.771/&.(4'&8!8.).11'0/130(-$).7(!gB5?5L1d!"|

Cl96& (S0#1011)3&!18&%.24.)$0#! (-&&B8!/&. (4'&/&H)10%&. | @/&.(4'&/&#R) #1. BEA()&B81%& (S04101!

)3&1."$%.7!(-&&B8(10%& | A@ /& (4'&/&H)(
C120/6$#.)$0#1011.771/&..(4'&818.).11'0/1#4'($#9!30/&(!g?5L !l
b'04#81-7.#1011)3&IUWI4#$)1$#130(-$).7!g @|
V&.(4'&818.).11'0/130(-$).7!g@1!

<00)!1%%$($6$7%$)*1011/08&7!gB
<00)!%$($6$7$)*1011/08&7!gAlalgH!.1)&1?L Gl (&20#8(
T$(4.7$(.)$0#1011)3&#4' ($#9130/&1/08&.7

>$/&1)01'&. 2314#)&#.67&120#8$)$04(110'.771)3'&&I2'S)&'S.I$#1) &#1($/47.) $0#1/08& 7 (
>3&14#204-T$#91)$/&IX$)318'$-1.#81X$)304)K348)X019".-3(I!
>3&14#204-T$#91)$/&IX$)318'$-1X$)304)18'$-1$#1) X019 -3(]
>3&14#204-7$#91)$/&1011688gB!. #8!6&8!g?!$#1)X019'.-3(|

P-3$/'2&'()*
U#-4)1%.74&(110"18$11& '&#)19'0X)3!.)& (I
<$/47.)$0#1%.'.#)

<4//.'*10114--&'l #8170X &1 7$/$)(101!8&)&'/$#$()$2!12'$) &' QP .8E$(0-3027&04('a!:&#$23045!Bhhh

>&/-&' ) A'&I%E (4("&(-0#(&! QOSEZ(X.)&'()..)5!?AG?R
V&.#1%.74&(1011.7711$%&!-." /&)RE/130(-$). 7!gRl!
V&.#1%.74&(1011.7711$%&!-." /&)&'(11'0/130(-$). 7!g?
V&.#1%.74&(1011.7711$%&!-." /&)&'(11'0/130(-$). 7!gLI
V&.#1%.74&(1011.7711$%&!-." /&)&'(11'0/130(-$).7!g"

V& #1%.74&(1011.7711$%&!-." /&)& (11'0/1#4'@80/&!g !

V& #1%.74&(1011.7711$%&!-." /&)& (11'0/1#4'($#9!30/&LI

V& #1%.74&(1011.7711$%&!-." /&)&'(11'0/1#4'($#9!30/& "
>*.&1011204-7$#910#160)316&8(|

V&.#1%.74&(1011.7711$%&!-." /&)&'(11'0/130(-$). 719 @!

<$/47 )$0#1'&(47)(1011)3&!130(-$).7!/08&.7!X$)31)3&1800'1 20#().#) 7+1270(&8!
<$/47.)$0#I'&(47)(1011)3&!30(-$).7!X$)31)3&!800'10-&#! KBEASH&EBI$H)&'%. 7 (I
<$/47.)$0#I'&(47)(1011)3&1#4' ($#9!30/&1/08K.7]

C#l1+

]!
h!
BG
BB
B2
BU
BH
B!
BH
2G
;!
27!
2L
@
2A
2H
2!
2h!
LG
LB
L?!
LA
L@
LA
LH
Lh!
rq

ge
od
AL
@

/\] |
(@)
Al
Al
Al

C#l1+

BB
B@
BAl
BAl
BH
7B
2L
?2A
LG
L
L@
AL
/\/\!
AA
AA
/\] |

WO/-.'$(0#10110<=>1%&'(4(IC<=>1$08%.24.)$0#!(2&#.'$01X$)3!104'16&8(!.).#18%.24.)$0#)$/&! ~h!

2LG!(&20#8(

WO/-.'$(0#10110<=>1%8&'(4(IC<=>110"1 #1&%.24.)$0#!(2&.'$01X$)31)3'&&I6&8(1.)! #1&%.24.)$0# /!

BhB!(&20#8(

| HSHE () F(+*,-. /' .-)*, %'0.") 1*($$%2#) &3

*@6



522-).'L ‘5*'CH#/&)-I3

Leveste

!
E Refaja Ziekenhuis Stadskanaal OZG

Saxenburgh Groep

OMMELANDER ZIEKENHUIS GROEP

Noorderboog

a Isala klinieken

L HSOOHE () *(+*,-./ )%, %'0.) 1 ($$%24)&3* | *@*



522-) .'L*I* YO%/"-=

Enquéte afstudeeronderzoek TU/e

"#$"%"&$'&(")&%*+,"&**' +-. $/" &0*)&%*' &) 1"2*//$'3&$/&45%$"&11+&166"5$,7"89
&P % HH &Y' &T"5"&™;.<)"&5*#&51='&>&6%'.)"&%*'&.0&)$,7&$'&?"/#*3&"6™9

2-.%$".1*%3#%4%+*+,%+

M

5"

17"

19"

I>"

HE%& (&) &+$S,- e,
#$%8&(&)*&01(2$34%- 5$+& /678)* |
HE%& (&)*&211:%5<- &=$$7

2812$+08*17@%&)&A";&A1+$<17'+0&B887&)*&4)'<'01&+(%122'+0CD'1@1+48E$$T
HSW&(&)&)+3I%L-

G1+%8&)&8+%7)',17&8:&G?6H17&'+&01B$2&B$+&11+&3$2$,'%1'%- [+%7)',17& /G?6HIV&
J+<17(K&+2"L&.......

?11:%&)&117<17&<11201+8,1+&$$+&11+&1B$3)$%'1IN81:1+'+0-&08&;$P &AR & BRHAE -

781&411:%&)&<1&81:1++0T1+U&<1(%";<(&17B$71+- V117D$$!& C&Q1)%75$
[+D'++'0& &C&JI+<17(K

?11:%&)&4'17A";,&88@&,1%&11+&A1<01A8+<1+&X$%'Y +%&8:&A1*8+17 &4 A QI1&

08&;$P&*$(&<'%&,1%&A1<&8:&,1%&(211X,$%7$(- G1<i /5%%7$(&

G1l+%&)&A1@1+<&,1%&<1&1B$3)$% ' INX7831<)71(- =$& /Q11&

?11:%&)&117<17&11+&A7$+<&,1101,$$@%-&08&;$P&481&B$$@- =$K /Q11&
......... &R117

?11:%&)&117<17&34%&1B$3)$%'1&)'%01B817<-&08&;$P&481&B$$@- =$& / Q11&

......... &R117
?81B1128@1178&4 BSY%EHSR, 1101<$$+&$$+&<1&1[X17", 1+%1218&81:  ......... &R117
2818411:%8&)&<1D1&81:1++0T1+U&17B$71+- V117D$$!& C&Q1)%7BS

[+D'++'0& &C&J+<17(K

I"HBY6&"Y6()*+),%-./)-.+)$./. 0% 1%+ 1%+

IE"

IF"

\+<'1+&17&11+&A7$+<$2$7,&$:0$$%K&A1011:%&)&D'34&<$+&<'71:  ]713%&/ G$2'1&
<1&,12<'+08&8:&117(%&+$$7&<1&AT$+<,12<31+%7$21CA$2'1- J+<17(K&+2"L&........

1+%7)", %&)&A";&11+&AT$+<&11+&AT7$+<38,X$7%', 1+%K&11+&$:<12'+DE&B2'+0& / "1 A8)*&!
41%&014121&01A8)*- _8,X$7%",1+%&

' 51%&481B112&X17(8+1+&A1011 8B4 RIBARSE7&11+&X2$$%(&BS+&, 125408 17("

a+&481B112&'(&<'%&'$BAMFR)$%'- . &17("

' ?281B112&X17("&D";+&17&A";&11+&+$34%<'1+(%&T)*&$:<12'+0U&01,'<<12<&$$+*1D'0-

\+<'1+&H(&+$34%(&41%&$2$7,&5:0$5%&'+& ! &BS+&<1&@$,17(&*$$SRAABRA R GTEHA<*117&
$$+*1D'0&'(&1+&)&AL+%&<1&1+'01&X17(88+&<'1&11+&+$34%<'1+(%&<7$$'%K&O$$%0&)
<P+&+$$7&<'1&283%%'1&8:&*$34%&)&%8%&<I&AT$+<*117&$77'B117%" *

| HSHE () F(+*,-. /' .-)*, %'0.") 1*($$%2#) &3

*@5



522-).'L*M*YXPO*)2%&* #&#
;P:C,!WPU,q{VOS&ﬂB{5!>U>I\/I:q{<$/47.)$&![$&Z&#34$(!g?{Hk)B$%"('%#-'$3%0$+$ﬁ3$(,$
;V:<P!U_qu]5AL5?"55!r:q!GIG5AI]5!!GIG5AIL5!GIGS?I"!k H<$%";;3*$'%#¥5<
;>UV:!>|:F,qAGGIGS!,>qG!@!!k ! ! ! H-)"3%5*#.3")*- (%" ('%)*#%5)$;%
|

aT=F>IV:q{sVUF{5!<"ON|U,q{e;=Fk ! ! ! O-.("06%,~(*)"-(5%-+96)<$%6#-%3
aT=F>!V:q{sVCr{5!<"ON|U,q{e;=F{k
|

a0=CWIU,q{W&77470(&{5! ! ! ! ! @$",)*-(%*(;.) %-+%)<$%NQ7XAQY%+*0$
HININSUQ{WAPAEL{5!

kee>|sU=M,qGIG?AM5

NN G5!

NeqLIGE

INP=C>|eN|WeV:"<>UeFqBH@GGI5

IITU<U:UMU>s|NCW>dOqLIG5

Y, =CMql>0"=Ilk ! ! ! ! ! %

|

aT=F>Ir:q!AIA5INASINSI@5IGIHGIGIHG!IISDGAIGEN @SGIHS!  e-5+)*-(9%5;0$D")$%" ('%* (*)*")*%
<"ON|U,g{NUO=B{5!<;0=C,|0C>=qGIGG2AAG?hlk ! -+96)<$%P+0$
a<"ON!U,!g{NUO=B{5!PO0;"Cq?@G5!0CV;|jg{NUOBOCV;B{k
aOCV;!U,!Ig{NUO=!0CV;B{5!>q!!!'G5!NgBIG!k

aOCV;!U,!Ig{NUO=!0CV;B{5!>qAGGIG3INgBIG!k

|

aT=F>Ir:q!AIL5!AI@5!"5!M ASIGIH5!GIH5!<"ON|Ulg{NUO=2{I%5%,-('%+*0$%)<")%,-=$05%)<$%+*0$
a<"ON!Ug{NUO=?B®"Cq?@G5!0CV;|jg{NUO=IOCN;?{k  '$=$3-:#%$()%*(%)<$%+*05)%KMW5S$,-('5

aOCV;!U,Ig{NUO=!10CV;?{5!>q!!'G5!NgBIG!k! ! |<* <%*5%(-)%5*#.3")$'%*(%C*UBD%'.$
aOCV;!U,Ig{NUO=I0CV;?{5!>q!?]IG5!NgBIG!K ! )-%)<$%#$5<V0B*Y $E
aOCV;!U,Ig{NUO=I0CV;?{5!>q!?hIG5!NqGIG'k

!

avC>MIU,Ing{:OUWs{ ! ! ! ! 4")$0*"3%*(;.) %" (‘%;-5%)*-(*(8 %6+
IIWeF,"W>UTU>s!igIGl] ! ! ! ! )<$%/0* P%I'B35

ae:<>IrnqIN5 LIS GB GIB5 GB 21" <"ON|U,q{SCF,{IK

ae:<>IrgMIn5 TAIAB - GINE GI@5 Gb ?1"8  <"ON|U,q{SCF{'K

ae:<>IrngMMs 1M@5  Gb GI"b Gb ?1"8  <"ON|U,q{SCF{'K

ae:<>Irg?1n513d?% GIb GI@5 Gb ?1"8  <"ON|U,q{SCF{'K

ae:<>Irnql?In51?2IL5 GB GI"6 GB 21" <"ON|U,q{SCF,{IK

|

avC>MIU, nnnig{MuV=<sefF={ ! ! ! 4")$0*"3%*(;.)%" (‘'Yo;-5*)*-(*(8 %o+
nWeF,"W>UTU>s!Iq!GIN] ! ! ! ! )<$BIHE5)- (P33T

| HSUHE () F(+,-./'..-)*,%'0.)) 1%($$%2#)&3* | *@>



ae:<>Ir.q!GI?STAIAB - AILE  AIGS  Gb Gl]3 <"ON|U,q{SCF,B{!k
ae:<>Ir:q!AIA5! Al]JG6  Gb AILE  Gb ?1"8  <"ON|U,q{SCF,B{!k
ae:<>IrqlG8 GI?6 Gb AILE  Gb ?1"8  <"ON|U,q{SCF,B{'k

aPeM=Ir:q!GI?BIHE  AINE  AIG5 G5 GIBK | 7-3$5%I$0$%""$ %ol o 5¢-)<$06
aPeM=Ir:qIGI?BBIHE  AIE  AIG5 2IL5 21K | )<$%+90%

!

avVC>MIU,INNg{OCV=F{ ! ! ! ! 4")$0*"3%%(;.) %" (‘%0;-5*)*-(*(8 %+
HNWeF,"W>UTU>s!1q!G] ! ! ! ! )<$%83"Y%S

a<"ON!U,Inmnnig{bMC<{
HIYC>M|U, INIgHOCV2F{

ae:<>IrqIGI?5l AIAB - AllB  AI?]@5GI)3 218 <"ON|U,q{bMC<{!k
I

aVC>MIU g eed{ ! ! ! ! 4")$0%"3%*(;.) %" ('%;-5*)*-(*(8 %+
IIWeF,"W>UTU>s!g!GIB? ! ! ! ! )<$%'--0%6

ae:<>Ir;q!lLIh5!?IL5 GIG5 GIB5 GIB5 ?I1"3  <"ON|U,q{,="O{k
|

aVC>MIU, G = I ! ! ! ! 4")$0%"3%*(;.) %" ('%;-5*)*-(*(8 %+
IIWeF,"W>UTU>s!Ig!GIGA? | ! ! ! )<$%/%$'S6

ae:<>IrglAIASI AN A5 @5 GI35 GIH5 <"ON|U,q{:={K

ae:<>IrglAIASIANG 25 L5  GI3G5 GIH5 <"ON|U,q{:={K

ae:<>Ing?I"51GI?5 2% L3 GIG5 GIH5 <"ON|U,gf:={IK

ae:<>Inql?1"51GI?5 A8 @5 GIG5 GIH5 <"ON|U,qg{={K

!

ae:<>Ir:q?IL]5LIhN5!IIGIBGIB5!GIG5GIB5!<"ON|U,c{fUEO{lk  W%;-0-.5%<-3$%";;3*$'%)-%0$0$5%()
a<"ON!U,q{fU=0{5!;e0e"<qI>O"Ellk ! ! ! )<$%,0",P5%*(%" (‘08G<$%" 90

!

a<"ON!U,!g{CND"UbUFb{5!TeM"V=|NIBIGHL@'K ! 2$()*3")*-(%;-5%)*-(*(8%" (‘%0
aT=F>Ir.q!'LI?@5LI@ @5"" IH5@IG5!1?I"5!?I1"5!<"ON|U,qg{CND"UbUFb{!Kk!

!

a,=TW!U,q{<,{5!;0€;|U,q{<,B{5!rsDqLI"5?1G5PI"k ! €0-;$0)*$5%- WP $%'$)$,)-06
a;0e;!U,q{<,B{3j"CF>U>sq{(-0)!06(24".)$0#{5!M=Fb>PqBI]5!CW>UTC>UeF|e:<W"OC>U€dFqLI?]'k
|

a<MWN!;:DgBI@@5>U>sq{>=V;=0C>"0={k ! ! :3*,$%+*3$5%+-0%"("365*(8%¥$%-.);.)
a<MWN!;:DgBI@E5>U>sq{TU<U:UMU>s{k

a<MWN!;:DgBI@@5>U>sq{e;>UWCM!,=F<U>s{k

a<MWN!;:DgBI@@5> U>sq{T=MeWU>s{5!T=W>eOdI>0"=Ik

!

a>CUMIK ! ! ! ! ! ! N-##"('%.5%'%)-%0.*) %) <$%5*#.3'1)*-(

| HSUHE () F(+5-./'..)*,%'0.)) 1%($$%2#)&3* | *@@



522-).'L*P* Y'5..'& (J#0*9-#3%/-9-)&*/-3%08&3
!
[(32'&#0*"8
!
- o

15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59 61 63 65 67 69
Uncoupling time with drip (sec)

4 a5 5 55 6 6,5 ? 75 8 85 9 95 10 10,5 11 115 12 125 13 135 14
Uncoupling time without drip (sec)

C*8.0SMEH <$%. (,-.;3*(8%) #$%|*) <VBBHS" (%CYK X EDXAEIHP<-.)%'0*; 9%#$" (%% M E D RYEBH B680"; <5E
!

|(32'&#0*"3

54 56 58 62 64 66 68 72 74 76 78 82 84 86 88 9 92 94 96 98 10 102 104 106 108
Um:oupllng time with drip (sec)

28 3 3,2 34 4 4,6 48 5

Uncoupling time without drip (sec)

1w 2 22 24

!

C*8.0$YTRI<$%. (,-.;3*(8%) #BYs %' 0% %>#$"(CY% BADHIE)<-.)%'0*; %#$" (CORE S, B(%)1-%80"; <36$%
)<")%)<$%0%$5.3)5%I4- . 3*(8%)*#$%I%)<%'0%;%" 0SHBOSHOBS()5E%

%
[(32'&#0*N>
%
_ 0
13 76 19 82 8 97 100 103 106 109 112 115 118 121 124 127 130 133 136 139 142 145 148

Uncoupling time of bed #1 (sec)
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