
配电网串联补偿装置稳态和暂态特性研究

!"#

!

! $%&

"

! ' (

"

!

!#

!"#$%&'" "(

$!%%&'

#

"#

"()*+,$-./,0" "(

$!%%&(

$

!"! )*+,-./01234)56789:;<=>?-."=@A"BCDE;<F;)GHI!

JKLM-./0NOG/0PQ!RBSTUV1WNXYMZ[W# \]34)5M^_WN`aW!

b89)*+,-.Mcd4efghi+,-.je$7klm+-%noJpoqW!-.*INrs

tjue7vwxyzM{|}~# ��12

)*+,

)�po������������M

!% -.

45+-

����!:�)�;��&ST*Iv>�yz&+-*Ivtjue�:F;<)G��M{|���

������!��� P¡<¢£@+-je¤¥M)�po¦�!§¨�©<ª<«¬[@­J%®

¯°±²G«$

*/.

%4c³´&µ¶*IM·¸#

#$%! +,-.' ´¹��' )�po'

*/.

' 4);<

!"#"$%&' () *+",-. ,)- /%,)#0")+ 1',%,&+"%0#+0& (2 3"%0"# 1(45")#,+0() 6"70&" 0)

60#+%089+0() :"+;(%<

0)12 1345634

!

! 78912 :;4<=4>

"

! 2?/ :;=

"

"!# @6334A; ,BCD;4E;3F )F=EGB;E ,CH=B ICJK34L! M;#34 $!%%&'! I6;43$ "# @E6CCF C< )F=EGB3E3F )4>;4==B;4>! M;#34 :;3CGC4>

?4;D=BN;GL! M;#34 $!%%&(! I6;43%

=8#+%,&+> 9KKF;E3G;C4 C< N=B;=N E3K3E;GCB ECJK=4N3G;C4 ON=P ;4 P;NGB;QOG;C4 F;4= E34 QB;4> 3QCOG KCN;G;D= 34P 4C!

G;J=!F3> B=3EG;D= ECJK=4N3G;C4! 34P E34 ;JKBCD= G6= DCFG3>= RO3F;GL C< G6= F;4=# SG ;N FC3P!3P3KG;D= 34P 63N G6= >CCP

CK=B3Q;F;GL# T=E3ON= C< G6= ECJKF=A;GL 34P CG6=B4=NN C< P;NGB;QOG;C4 F;4=N! ;G ;N 4==P=P GC -4CH H=FF G6= NG=3PL 34P

GB34N;=4G E63B3EG=B;NG;EN! E3K3E;GL! KCN;G;C4! ;4<FO=4E;4> <3EGCBN 3QCOG G6= N=B;=N E3K3E;GCB ECJK=4N3G;C4 GC 3E6;=D=

G6= >CCP B=NOFG# +6;N K3K=B =NG3QF;N6=N 3 GLK;E3F JCP=F C< G6= N=B;=N E3K3E;GCB ECJK=4N3G;C4 <CB !% -. B3P;3F P;NGB;!

QOG;C4 F;4= ON;4> )*+,! 34P J3-=N NLNG=J3G;E =<<=EG;D= 343FL5=N NOE6 3N H;B= P;3J=G=B! FC3P!E3K3E;GL 34P ECN!!

E3K3E;GL 34P KCN;G;C4 GC G6= DCFG3>= 3FC4> G6= F;4=# SG >;D=N G6= GB34N;=4G KBCE=NN B=NOFGN ;4 G6= ;4N;P= C< ECJK=4N3!G;C4

P=D;E= O4P=B U K63N= QB=3-PCH4! 34P G6= B=F3G;C4N6;K Q=GH==4 EFCN=!G;J= C< QLK3NN E;BEO;G QB=3-=B 34P 3QNCBK!G;C4 E3!

K3E;GL C< */.#

?". ;(%-#> N=B;=N ECJK=4N3G;C4$ 4OJ=B;E3F 343FLN;N$ =F=EGBCJ3>4=G;E GB34N;=4G$ */.$ P;NGB;QOG;C4 F;4=

%

&'

1234567%+89%:;<=>?+$

@ABCD$EFC:$@GHIJKLMCN

OP"QRSTU$@VWXYZC[;\]^_

`a2bC

"V!

cd"`IJ[Xefg2b[;

;<ChP"ijkQD$l:$@GHmnop

kpqrCst

W!XUY

&

J12uvwxXyz$EF$@{|}~

Z![

"!\

"#]$Z%

^

X%

I

[

!

"

]_

&Z%

^

X%

I

[X$

`

!

"

&

Z![

~

Z![

m'

&

%

$

_EF��89CJ;?[;;

<#

!

"

_EF��$@#

'

%

%

^

_EF$��$�#

%

I

_12$\\�& �~

Z![

����"12��

Z

�

yz$EF$@{|��

[

�o�=>C��"�

�"z$EF�E��%89\]%89���;<

=>%12uv\]��u�v�"Z�nH�C

2b��"��3� ��=>O¡¢£?¤¥C

�¦

W&Y

& §mst

)*+,

3M ¨©ª=>C��

O¡«©¬­®¯"°±�¦¨©ª=>3$@�

�C��²³?´µ&

第
VU

卷 第
!!

期
&%%V!X%%Va

"%!$

年
!!

月
!a

日
8;>6 .CFG3>= 9KK3B3GON

.CF#VU!1C#!!&%%V!X%%Va

1CD# !a! "%!$

b/Sc!%#!U"(ad_#!%%!X!a%(#6D3#"%!$#!!#%%(

()*+!

"%!$!%'!%!

# ,-*+!

"%!$!%(!"!



!"#$

年
##

月 第
%&

卷 第
''

期

!"#$!%&'(

'% ()

")*

% *+,-

+,

-.

"./0

")*/%&0123"45678%&9

:;<

-$.% ()1

"=%>?2@A

2345$6

#

345'!6

#

2345!76

BCD/%&2EFG"HIJK

!

$

LK

!

MNOP"QR

&

STUVW%"XY

%&9:;<Z7[U5\]

8!9'.!%1

V^57<

_"

&

S>?W%Y^5_V/%`D0abcd"

efPg5cd%&`DVhi$ jklmVW%

`DndTop"qlmVW%g5`Dcnr,

sd"tuvw"W%xy"%&z{9`z|}~

�x�"�{|}~�x�"�B"/%`D���

V��%&`z=�V"�g5���N���{

�5\��kD�$ ��

2345%"

W%"u�;�]

V��`z��{2�A

".:6/

%

6.&&/ !

"`z~�

{�����"�B%&`D�����W%`z

� &

2345%6

W%¡

2345!76

W%Y[U;<

-

%

&9:;<

1

[U5\]

-!9'.!%1

¢5\£IVG"

HIJK

&

" K

&

9¤#¥¦%A`D§¨V©¢

ª«& LK

&

MNOP"�8klmW%%m¬y"

u`z­®VD�¯%&`D��°�"±¯²i

[U5\]Vg5"u/%`D³��.´µ8`

D§¨¢ªN¢"¶·cd¸§¨¥¦"¹oQk

lmVW%^55\£Isº&

'.!

!"#$%&'()*+,-./012

G"#»!%&¼]

'% ()

")*

% *+,

")*/%

&0123"W%>?!

2345'!6

"^5½78%&

';&

;

<

-7.% ()1

"5\]

!9'.!%

&G"+,-.

<=>!

2�A

6.?%

%

6./

%

6./%

B`D/%&V2E"JK

78

012E

1

&

�K

7

MNO¸"¾

<=>!

2�A

6./%

%

6./

%

6.?%

B " ¿½7g5%&ÀÁ)*ÂÃ`D2�A

/.66

%

?.?/

%

?.?& (+

"½7g5_"5ÄÃ`D2�c

n

6.$6

%

'.66

%

'.!' (+

'+,-.xÅ "%&�¬V

�Æ`�2Çxq"`D/%&��xq& ÈMN

OP"g5`ÉTÊ5Ë%&�{"ÌÍ5Ë�Î

2)*�{"-�^5Ï�Ð§Ri8)*+,-

.sÅV%&"u5Ë£I�Ñop&

'.&

3"4$56)*+7-./012

!"#»!%&¼]

'% ()

")*/%&012

8

!

3"9:;+0*+7-./

"#$% ! &'()*$+ *(',$ (#,+ -#). /#00+1+,) -#1+2

8

3 456789

<

4567!:9

0=>?@

"#$% 3 ;'<=+,2*)#', 1+2>() '0 456789 *,/ 4567!:9

8

?

A9BCD+8

"#$% ? @A=#B*( 2#<>(*)#', /#*$1*<

'

EFGHIJBC.K

'.'

3"9:LM;+)*+7-./N12

Ò`Ó9¯iVÔÕ%Ö�S>?"×JVÖ

2345%6!2345!76

&TU>?ÔÕW%V�;¼]�

�`z�`�«J¹

'

&

�¹

'

MNOØ"TU>?W%�;¼]`�

ºÙsk"j�;¼]`z«[º¶�ÚÛdÜÝ

�&N�¢Þ>%&Hß

8

JK

'1

�à.AáâG"

TUW%Q/%&`D2EVãä&

O

?

A9LM;+7P!7Q

@*C(+ ? D+2#2)*,B+ *,/ #,/>B)*,B+ '0 )A=#B*( -#1+

导线型号
单位长度电感/

(mH·km-1)

单位长度电阻/

(Ω·km-1)

LGJ-240 0.921 0.130

LGJ-150 0.970 0.211

LGJ-120 0.989 0.255

LGJ-70 1.049 0.432

LGJ-50 1.084 0.609

%!

( (



!! "#$%

!"#$%&'

! &'()*#+

%()

,-

*+,- ./0

!'./

!1%,&-

!0123456

)

"

-

"

2 345*678!19:;0

789:#+4!;<

-

#

=<

-

>?@A!236

)

"

-

"

2 345

7!B(

)&'7#+CD894E6

;:-2

"

<:<;

"

<:%; .4

!

()&'F! 894EGH

9:))

"

%:99

"

%:)= .4

$I

J23KL!MN#+CDO89PQRS/OT

U!V'.89WI8XKLYZ[\G]!^_

`23KL"aO:#89UbOKL$ c23

T!#+8Xc!d

>%0

e

"

%

#

c!89fghiW

c& jklmnopqr`&'Ost'.uvw

Ix

>

23yz{x

0

!|}~d>�!&'O89G

H��#+X�O8X�u�!�23��'.�

m�o!���&'O23yz{x!W���s

t'.������O�x& ����'.!�'

.���89���u�!23��789Ub�

��%CD89��!'.�mW��

?+@

&

%:+

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

01� '#+¡/

%- ./

!23

-345

!

678!19:;

!

23:#+�¢4!!"#$%

!ABC%&9

!&'£)

*#+

%()

,-

>+:- ./0

!01'./

!

4E6

9:;

%

%:%

%

&:&-

7O:#894!;<

=

&

=<

=

>?@A!'./�[!89GHZ¤

W�[!'./6

9:;

%

%:%

%

%:&-

!'.¥894EG

H

9:;%

%

9:;&

%

9:;+ .4

& s¦'./

!

Lc!§&'

F&'¨¥?F89TU©/�s&'7Qa!V

ª()¥O89«¬GH!­«()¥?F®¨¥

O89�«¬¯[��OG]&

%:-

!/0123%&'()*4,-.

01� '#+¡/

%- ./

!23

- 345

!

678!1

9:;

!23:#+�¢4!!"#$%

!ABC%&9

!'.

/

!1%:&-

!01(),-

9

%

+:-

%

2:- ./

7:#89

4!;<

2

&

=<

2

>?@A!IJ&'(),-v#+F

D°±!&'²³O89GH´/U�!��ª6

µ*23:#+�¢4!O¶·!:#8X=¸D

vF¹º^c! &'8�X�O8XW¹º^c!

89GHhiU�!'.�m^»&

%:=

!"130123,56

�¼½¾!¿ÀÁ8#+:#894!OªÂ

nÃ!ÄÁ8#+s¦�"#$%Lc%23Lc%

23tÅªZ?Æ234!,-�ÇÈÉÊ!È�

nÃ!Vµ*Q��ËOÁ8#+!¼¾½PÈÊ

�Ì�ÍRO!ªÄÎÏ&'ÐÑ,-!ÒÓ�Ô

7

!

89":;%&'()*4,-.

"#$% ! &'()*$+ *(',$ (#,+ -#). /+00+1+,)

2'34+,5*)#', 2*4*2#)6

7

7

!/0123%&'()*4,-.

"#$% 7 &'()*$+ *(',$ (#,+ -#). /+00+1+,) /+8#2+ 4'5#)#',

7

9

89<=>?@A&'()*+

"#$% 9 &'()*$+ *(',$ (#,+ -#). /+00+1+,) 2'5!

7

:

89<=BC%&'()*+,-.

"#$% : &'()*$+ *(',$ (#,+ -#). /+00+1+,) ('*/ 2*4*2#)6

研究与分析 冯南战
!

张金凤
!

郭 洁
:

配电网串联补偿装置稳态和暂态特性研究
-)

( (



!"#$

年
##

月 第
%&

卷 第
''

期

!"#$%&'()*+,-./0+,123

4567-8!&'9:6;<=>?@A"

BCDEFGH*IJKLM%NOP"

*IQR#

'% ()

! S*FT# 7U

$*% ()

M

+,-.'%"

! VW

/*% ()

M

+,-.0%

! XU

& ()

M

+,-.$"

$YZ[>#

% 1234567!89*0:

$YZ\]#7

$*% ()

^_\]

& 123

!VW

/*% ()

\]

' 123

!

;X

& ()

\]

' 123

" `9:ab*+,\]6

$%Jcde

;

"

fe

;

gBhi!`9:a!jkl*m

0 ()

noBX6+,^pq

0*& (2

!r/0+,123

45!*Ism+,

;*0; (2

"

\t$%

!

M

"*0

%

'*%

%

!*"

uD9vR8!(+

,wx

'<!

yz{@A

4

@A

#:

?+,8|z{6@

A

4

@A

!:

}~9�Xb*I+,\]!Jcde

0

"

�e

0

gBhi#��69:R8!@A

#

6

+,-.>�i

#*9/ (2

!@A

!

M

9*$& (2

!@A

#

6+,-.L��q@A

!

$@A

#

(

!8#*%

?

!8!*9

�D:�R8!}~�Bnb*��6+,^�!

+,12�|!@A

!

uD:�R8b*+,^(

12���$�b*���+,;��

#9 (2

�'

+,6�R! @A

#

�

!89*0

ab*+,6\];

��$�c�����a��;���/0b*+

,12645l ! ¡gB¢�@A

!

!

!8!*9

6�

�£¤!¥M+=¦6§¨©o�'+,ª£«¬

­!9:@A®X!¯!+=¦6+¯°±!+=¦

6�'+,°±!�C'6��²³!�a@A®

Xa!  ´µI¶·z9v~A6¸¹¡­@A

#

º±!»¼½º¾6})²³"

¿À"#$%6Jc!gB½l9�@A<�

6ÁÂ�8#

#:

9��ÃX!{Äb*+,^(12��!Å

ÆÇg���+,12��

4

�a+,wp!�`

ÈÉ®CÊ9�~AÄb*+,Ë�i12

:

!Ìt

4Íz9�}~�YZÎ6+,Ï�Ðq+,1

23645$

!:

zqÑÒ*I!9:6}~@A©¢�69

:RÓ��Ô!CÕÖ×8{Ä9v�ÃXb*Ø

�+,;��*I6�'+,

4#9 (2:

!{(v�R?

}~@A6r�ÙGVÚÛ<ÜB�i�ÝÞß$

&:

¿ÀBà6áâ!CÕ9v~A{ã~(*

I[+,äx6

#<!

yå�! æzqYZb*I\

]Ìç6Ö×! Â{¿À"#$%6Jc<�@

A!N��YZè4éV(*Isma!9�~A

¡{(/0+,1267-8Çg�êX®�Y

Z}~$ëN�!�b*+,wxì�a!+,äx

#<!

y6+,g�í�pq+,123645!(

î@A}~9�~AÂ9�7í�+,Ï126

�!îa9�6}~@A{ï�®7$

/:

�*I+,wxì±a!¢�ð��gB/

0+,-.45a!{<ñòó¢�ð��!�ð

��`È/0+,12345a! gB¢�!�

�!æ!��ôõö÷��R!��RÏ�!Ð!ø

Â!(Ïù6úÛûü8=ý ´þÿ!!"��

RÏ�!

!*%

$

%:

(/0+,1267-8!{zÏ�6@A

?��R£#ÚÛ��$%&!B&''(��;

<£#$

=:

�CÊ9�~A`È)**Ip+,+,a!

gB¢��Ê9�ÅÆ9�©o-.,~A

4

N�

.,¦/

:

G1Ä�6)*£#"

!

!"#$%&'()*

úÛV!�01l234!5a!34+67

¡»7ni9�~A" !"zq

#9 (2

89:*I

69�~A!;<;�6=YZÎ>� ´u�µ

I¶·!îa»(9�~A�? ´@A6+63

4!5

>%?

"BCDÔF9�~A01�*ede

'"

"

+

!

,-./012)3

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

!

-*.+ /'01+,2*)#', 3+.#/+

+

4

4-./012)5

"#$% 5 &'()*$+ *(',$ (#,+

!

,' /'01+,2*)#', 3+.#/+

%/

& &



!"#$%&'()*+,-./012!0

13456"7389:;<-=>?@AB3

C!DEFGHIJ!5KL389MNOP" QR

SIJ?

!"#

HTUVWX6@ABYZ5[\

]^?_M

$%&'(

" H`abcHdSef"

gh?eijk#*1lm

)* +,

!n*

-./&

012

!o&'

* !#34567!829:;

p*cqrs!"tu

$v*1Zw

4'<* +,;

!"tm

!80<1*

!

!"#

x$u

yz{|

00

%

*1,-./012!"t$%}3~@Ag

h��{|

01

"�|

01

Z�H��!!./01,

-2! "t389:;?3C�V�>! !��

!"#

�R3C2��IJ! 3C���6

% +#

�

�

4

389?�\3CS

= +#;

!

02 ,7

�UVWX

��!�

!"#

�389�1![B�

11 ,7

?��

3C�V��S���"

!

!! "#$

"#$%&'

%&'( !! $)* +,-.-+/0.&1/&+ 23 "#$

!

!4

()*+,-./0123456789

5

:;

!6!7819

%&'( !4 :.-;1&0;/ <-=032.81 &; >0=&+0 ?;>0. @ A,-10 B.0-C>2<;5+D210 /&806!7 819

!

!7

<=>?@AB/0CDE'!

%&'( !7 EF1/08 >&-'.-8 23 +28A0;1-/&2; >0=&+0

研究与分析 冯南战
!

张金凤
!

郭 洁
<

配电网串联补偿装置稳态和暂态特性研究
**

& &



!"#$

年
##

月 第
%&

卷 第
''

期

!

!"

"#$%&'()*+,-./0123

#

45

!$%&'()

*+,- !" ./01(+213 405267/'( +1 825+92 :182/ " ;<0(2 =/20>8741#9?7(2 3+'2$%& '(@

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

()* +,

! *

!! -.

+,-./0&1"2345$%&6$7189

()% +,

!5:+*%

!! -.

&;<!=>?

!)* +,/

7

1

0

&@A6$BC!D

#!% -.

EF45GH+!I

J@AKLM.N#

123

&6$71.

')$ +,

!OP

KQR.

'" -.

!STU345GHKQV.

'" -.

!

123

WX&YZ.

4" +5

#

[\]F^45GHKQ

4" -.

K_`abc

d

/

efU345gG+h45GH

6

ij

'&

!kK

123

l$%m

4

nopqr&GH6$s!WX&

tZ89

'*! +5

#

ucvwabcdxvyEvLcz$

'61237

U345xv/{|}~��6"�

��@A����&%6���!D

123

&�%�

���6"�&��6����D&����K!

6"�xvy9��}~"

!6

U3455:&_`%�l!716$��

.����! T45&5:¡�¢£!¤k U

345¡��¥&5:6$&¦§"

&6

U345GHKQ&¨@©]ª>m

123

WXt«&(¬!@&5:KQxv­®-¬

123

WX&tZ!¯^°�­®&*±�!\K²³m

123

&�´�"

46123

$%6$&KQ�µP¶·�[¸¨

E¹º!�»¼?efU345gG+½45GH

&¾¿L!

123

&OPKQ89�ÀÁÂÃÄwÅ

ÁÂ!

123

&WX"«/(!ÆÇÈÉºÊËÌc

ÍÎt89¦§#

&

67

#6

ÏÐ��ÑÒ�Ó�d&¤ÔÕº!Ö6O

FF×&ØÙ"«&ØÙÚÛÜÝÞ¤Ô&��ßÑ

àÒvá"«â¼ã¦ÏÐ¤Ô!P%=`abx

väyå�¤Ô&ÏÐæç!.��&:èéêë

>ìí"

!6

 T°î&�6FA!��ÑÒéê&ïð

¼"«&ñ>Ü�ÑàÒ&òó!éêôõö'(

ó|÷øF6�ù?:úûü!ýþÿxt]!6

�:úûü!��]"+øF#ð6�']!FA

&$>6�# ö ¯\%&'()**±�+,!

vñ>)**±'ò%&"

&6

D�Ñ��&�6FA-.[Q@A��

K!��ÑÒ/01E263_`%4!P5¾¿

L��ØÙ6E78[@A'.9ï!��¦§�

¸5æ:A�;U&:<KQv}~6"�Ü

123

&�´! :A�:<KQÜ

123

"«&��

¼ª>��ÑÒ_`�´Ü*±�&ã¦¤Ô!=

ÇP%>?&_`ab@vñ>#

89:;!

8#9 ,:;<=>2: ? 1

!

@,1<= = A)

6A�B�C�Ó

819)

DE$lF6AEGH!

!BB*)

,:;<=>2: ? 1

!

@,1<= = A) >CDEC. FG-HCI.JKEGI GL HGM!

CD .N.KC-.819) OCEPEIQ

$

RSEIJ <TCFKDEF ?GMCD ?DC..

!

!BB*)

8!9

I J!K L!MNO

"

U345P�C�ÓÑÒl

123

"«&ñ>

859"

6Q�RStT!

!B'(

!

&!U(6

$

$!'""

VWX YZC

!

VW2X YZC

!

VW,:A 5EILCIQ) RJHJFEKN [CKCD-E!

IJKEGI GL 123 LGD KSC 'B +3 SEQS.HCC[!.MEKFSQCJD!KNHC

/

!"#

(!

$

6

%(

' '



!"#$

年
##

月 第
%&

卷 第
''

期

()*+)( ,-.-,+/0* ,01.)2(-/+023456 789-2,)( 0: ;0<)* =>(!

/)1 ? @>8*0)A),/*+, B2C+2))*+2C

!

!"'D

!

&!EDF

"

$!#G6

3&5

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

6 'G HI

+,-./0123

456789:;<

3456

=,>?!

!G'J

!

&KL!F

"

!!"!!!%6

MN7OP Q+R+-0

!

MQS 4+-1+2C

!

T7U VW02CA+2

!

)/ -A6 72 +2!

/)AA+C)2/ :+X)8 ()*+)( ,-.-,+/0* ,01.)2(-/+02 8)9+,) :0* #G HI

8+(/*+YZ/+02 2)/<0*H -28 +/( )2C+2))*+2C -..A+,-/+02 3 4 5 6

;0<)* =>(/)1 [),W20A0C>

!

!G#J

!

&KL!F

"

!!G!!!%6

3J5

@AB

6 #G HI

+=,C0=D1EFG5H

3\56

IJ"

IJKLMN!

!G#$6

]@7OP 4+2:)2C6 T)()-*,W 02 ,01.)2(-/+02 ,W-*-,/)*+(/+,(

0: ()*+)( ,01.)2(-/+02 ,-.-,+/0* 0: #G HI 8+(/*+YZ/+02 2)/!

<0*H3\56 ^+

#

-2

"

^+

#

-2 4+-0/02C S2+9)*(+/>

!

!"'$6

3%5 \M_[ ##%D

$

!G#!

C01E34<AOPQRSTU

3=5"

VW"XY.Z[!

!G#!"

\M_[ ##%D

$

!G#! `)/-A!0X+8) 9-*+(/0*( :0* ()*+)( ,-.-,+!

/0* Y-2H(3=56 a)+b+2C

"

O-/+02-A B2)*C> 781+2+(/*-/+02

!

!G#!6

3D5 NBV && #JJ

$

#cc! ;*0/),/+9) )RZ+.1)2/ :0* ()*+)( ,-.-,+!

/0* Y-2H(3=56#cc!6

3$5

\]"!^ _!`ab!*

"

C01E34<

`UI

9cd

e78fg>?h5H

345"

iT=j!

!G#J

!

%GLDF

"

###!##D"

]@7U \02C>+

!

[7OP M+2

!

@S =WZWZ+

!

)/ -A6 U.)*-/+2C ,02!

8+/+02 -2-A>(+( 0: 1)/-A!0X+8) 9-*+(/0* :0* ()*+)( ,-.-,+/0*

Y-2H -28 +/( H)> /),W20A0C+)(3456 @+CW I0A/-C) 7..-*-/Z(

!

!G#J

!

%GLDF

"

###!##D6

!"#

L#cD%

!

F

"$"%&'()"*+,-./012

345#6789:;<=$

0: 1ZA/+!:))8!+2 @I\V (>(/)13V5__7(+-!;-,+:+, ;0<)* -28

B2)*C> B2C+2))*+2C V02:)*)2,) L7;;BBVF6 3=6A65

"

NBBB

!

!G#G

"

#!J6

3#D5

klm

"

nopqr;stu6U

345"

vXwN"

B

x!

#ccc

!

!cL#F

"

&!!J!"

MN @02CX+2C6 78-./+9) :Zdd> ,02/*0AA)*( Y-()8 02 9-*+-YA)

Z2+9)*()3456 =,+)2,) +2 VW+2-

"

B =)*+)(

!

#ccc

!

!cL#F

"

&!!J!6

3#$5

klm

"

stu6hyz{|

345"

vXwN"

B

x">?

wN!

#ccK

!

!KL&F

"

!%c!!D$"

MN @02CX+2C6 N2/)*.0A-/+02 1),W-2+(1 0: :Zdd> ,02/*0A 3456

=,+)2,) +2 VW+2-

"

B =)*+)(

!

#ccK

!

!KL&F

"

!%c!!D$6

3#K5

} ~!���!���

"

nopstu6U����h

����

345"

���u6!

!G#G

!

&cL%F

"

%&D!%J#"

=@7U VW)2C

!

\UOP ^+<)2

!

e7OP ^+-0:-2C6 =)A),/+02

1)/W08 0: /W) ,02/*-,/+02!)X.-2(+02 :-,/0* 0: 9-*+-YA) Z2+!

9)*() :Zdd> ,02/*0AA)* 3456 N2:0*1-/+02 -28 V02/*0A

!

!G#G

!

&cL%F

"

%&D!%J#6

3#c5

@��

"

n�p�tu6U����78��

3\5"

��

�"���9�MN!

!G#!"

]@7OP e)+802C6 [W) +1.*09)8 8)(+C2 -28 (+1ZA-/+02 0:

/W) 9-*+-YA) Z2+9)*() :Zdd> ,02/*0AA)* 3\56 @-*Y+2

"

@-*Y+2

N2(/+/Z/) 0: [),W20A0C>

!

!G#!6

3!G5

@��% �¡%¢£¤

"

¥¢¦§¨©ªF«h¬­q

®¯stu6��

345"

u6|o�;< !

!GG&

!

!GLJF

"

DG$!D##"

]@7OP 4+A+

!

US 4+2.+2C

!

QS \-*)26 `)/W08 0: *ZA) ()A:!

/Z2+2C :Zdd> ,02/*0A Y-()8 02 /*-b),/0*> .)*:0*1-2,) 0:

.W-() .A-2)3456 V02/*0A [W)0*> ? 7..A+,-/+02(

!

!GG&

!

!GLJF

"

DG$!D##6

>?@

L#cc#

!

F

"$"AB*+C"DE*+,-.67

89FGHIJ$

KLM

L#c$#

!

F

"N"OP"ABCQ)"

NBBB

RS"DE

*+,-.6789FGHIJ

L

TUVW

F

$

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

L

XYZ

%D

[

F

D!

& &


