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Upper Head

Upper Head Cooling 
Flow Paths (8)

Downcomer
Annulus

Downcomer to
Lower Plenum
Flow Paths (8)

Lower P� lenum

Core R� egion

Core Bypass and 
Thimble Flow (8)

Upper P� lenum

Ring 1 Guide 
Tubes (8)

Ring 2 Guide 
Tubes (8)

Active Core 
(6 levels)

Core (Rings�  1 and 2)

Reflector Region (Ring 3)

Hot-Leg
Leakage (2)

VESSEL Com� ponent 1

VESSEL
Component 2
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Upper H¾ ead
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Reflector Block
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Lower Head
Ã

 Level 1

Secondary Core Support
and Energy Absorber

Lower Head
Ã

 Level 2

Core
Barrel 

Vessel Wall

Thick VesÄ sel Wall

Upper Head MouÂ nting Flange

Core SupÀ port
Columns

Upper Core SuÂ pport Flange

Downcomer Annulus
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31 heat strucÏ tures total

�����G�E�/�-�Ð �¡G¡ ²�³Ñµ�¶�¶ÒªH§/·�­¸©H¥�ª�®O§/¤H¤V§%¹ºÓY§/·!©�¤.©«ªHÔG­¸©«ÔMªH§Õ¦¨¥2»2§%¹*¼

·!¹	¹�¥2­%·!©«¬	¥�Öq¦¨¥2»2¬Ø×Ù­%·/©H¬�¥�ÖhÚG¹	¥O¥�ÛÝÜG¥�ÔMÖG»Y¤ÞÔYÛº»Y·!©H§U¤¸Úß·/ÖG»-­¸¥�¦¨¦àÔYÖM¬#­%·/©H¬�¥�Öâá�§%ÖY§%ª�·/©H¬	¥�Öh¼yãLÓM¬#¤
¯L¥�ª«äÒÔG¤.§U¤B©«ÓM§nªH§%á�ÔM¹#·/ªH¬	©VåÕ¥!±æ©HÓM§n¦¨§/¤VÓM§/¤E·!¹�¥�ÖMáy¯�¬	©HÓ�©HÓY§n­¸¥�ÖMÖY§/­¸©H¬�®�¬�©VåçÜG§%©V¯N§%§%ÖÒ¦¨§/¤VÓM§/¤h©H¥
§%¹	¬�¦¨¬	ÖG·/©H§E©HÓM§NÖM§%§/»´±�¥�ªEÔG¤.§èªß¤VÛé§U­¸¬Ø×Ù­è·!©H¬�¥�Öy¥!±Ù»�¬ê¤.©«ªH¬	ÜYÔM©H¬�¥�Öw¥/±Ù»M·/©�·�¼D£*©E¬#¤h¬	¦¨ÛG¥�ªH©�·/Ö�©h©«¥fÖY¥�©H§
©HÓG·/©Ò©HÓM§�»�§¸×GÖY¬	©H¬�¥�ÖÝ¥/±n©HÓM§ìëf¬	á�Óí³F§%ªV±�¥�ªH¦ì·!ÖG­¸§�îM¥�ªH©Hª�·!Öí¹#·/ÖMá�ÔK·!á�§�»�¥O§U¤çÖM¥�©ÒªH§/ïOÔM¬	ª«§à©«ÓM§
­¸¥�¦¨ÛY¬	¹	§èªf©«¥�»2¥ð¬�Ö�©«§%ªHÛYªH¥2­¸§/»2ÔMª�·/¹D·!ÖG·/¹	åY¤.¬ê¤¸¼¨ãLÓY§%ªH§¸±�¥�ªH§OÚÙ§/·�­�ÓÝ¤VÔMÜMª«¥�ÔM©«¬	ÖM§�¦àÔK¤.©n§%ñ�ÛY¹	¬#­�¬	©H¹�å
¤.ÛG§/­¸¬ò±�å¨©HÓM§v»�¬#¤V©Hª«¬	ÜMÔM©«¬	¥�Öì±�¥�ªÕ·!¹�¹E»�¬#¤V©Hª«¬	ÜMÔM©«§/»â»M·!©�·¨¤.©«ªHÔG­�©HÔMª«§/¤¸¼�ãLÓY¬#¤L±�ÔMªH©«ÓM§%ªn¬	¦¨ÛM¹�¬	§/¤ß©«ÓG·!©
­¸¹	¥�ÖM¬	ÖMáy¥!±TªH¥�ÔM©H¬�ÖM§/¤Ñ¯N¥�ÔM¹ê»àÜG§´ÖM§/­�§/¤H¤«·!ªHåÒ±�¥�ª�§U·�­�Óà©Vå2Ûé§�¥!±B»�¬#¤V©HªH¬�ÜMÔM©«¬	¥�Ö�©HÓK·!©n·çÛK·!ª�·/¦¨§%©«§%ª
¦â·%å�ÓG·%®O§O¼ÒãLÓY§%ªH§¸±�¥�ªH§OÚº±�¥�ªwën¬	á�Óó³F§%ªV±�¥�ª«¦â·!ÖG­�§ÒîM¥�ª«©Hª�·/ÖhÚF©«ÓM¬#¤´¯N¥�ªHä-§è¹	¬	¦�¬	ÖG·/©H§/¤L©«ÓM§àÖY§%§/»
±�¥�ªnÔG¤.§%ª�ÛYªH¥/®�¬ê»�§/»â»�¬ê¤.©Hª«¬	ÜMÔY©H¬	¥�Ö¨¬	Ö2±�¥�ªH¦ì·!©H¬�¥�Öâ¬	Öì¤.ÔMÜMª«¥�ÔM©«¬	ÖM§U¤f·/ÖG»ºÚGÓM§%ÖG­¸§JÚM­¸¹�¥�ÖM¬�ÖMáM¼

²nÔM©H¥�¦â·!©«¬#­D»�¬#¤V©Hª«¬	ÜMÔM©«¬	¥�ÖÒÜé§èá�¬	ÖK¤F¯�¬	©«ÓÒ©HÓM§@­¸¹#·�¤H¤.¬ò×Ù­%·/©H¬	¥�ÖÒ¥!±Ù©HÓY§L¦¨§/¤VÓM§/¤h¬	Öv£�ôNõnö÷ÛMª«¥�ÜMø
¹	§%¦â¤�·�­%­¸¥�ª�»�¬�ÖMá�©«¥-©HÓM§è¬	ªy¤.¬�ù%§àª«§%¹#·/©H¬�®O§Ò©H¥�©«ÓM§¨Ö2ÔM¦�Üé§èª´¥!±nÛMª«¥2­¸§/¤«¤.¥�ª�¤wÜG§%¬	ÖMá�ÔG¤.§U»q¬	ÖÝ©«ÓM§
·!ÛMÛM¹�¬#­%·/©H¬�¥�ÖÝÛG·/ª�·/¹	¹	§è¹	¬	ùU·!©H¬�¥�Öh¼âúh·/ªHá�§ð¦�§/¤.ÓM§U¤ç­è·!ÖÝÜG§¨§¸ûì­¸¬�§%Ö�©«¹	åü»�¬#¤V©HªH¬�ÜMÔM©«§/»ý¥/®O§%ªy·/¹	¹L©«ÓM§
ÛMªH¥2­¸§U¤H¤.¥�ª�¤�¼ÿþJ¦â·!¹�¹L¦¨§/¤VÓM§/¤ÕÓG·%®O§ð©«¥qÜG§�ÛG·�­�äO§/»Ý©H¥�á�§%©«ÓM§%ª�©H¥0ÛMªH¥/®2¬#»�§â§%ÖM¥�ÔMá�Ó(¯L¥�ªHäÝ±�¥�ª
·�¤.¬�ÖMá�¹�§àÛYªH¥2­¸§/¤«¤.¥�ª%¼�ö�§/»�¬	ÔY¦ ¤.¬	ùè§Ò¦¨§/¤.ÓY§/¤´·!ª«§¨©H¥O¥-¹ê·!ª«á�§�©H¥�ÛYÔM©w¥�Öí·�¤V¬	ÖMá�¹	§�ÛMªH¥2­¸§U¤H¤.¥�ª%Ú
ÜMÔM©Ò©H¥O¥ó¤.¦ì·!¹	¹T©H¥0»�¬ê¤.©Hª«¬	ÜMÔY©H§¨¥/®O§%ªv·!¹	¹N¥!±n©«ÓM§âÛMªH¥2­¸§U¤H¤.¥�ª�¤�¼Ýëf§%ÖK­¸§OÚF¦�§/»�¬	ÔY¦ ¤.¬�ù%§¨¦¨§U¤.ÓM§/¤



½��

102

104

110
112

114

116
�

118

12
�

2

12
�

4

12
�

8

13
�

0

14
�

0

16
�

8 166

13
�

2

14
�

2

312

320 42
�

0

314

53
�

8

32
�

0

316

170

180

18
�

2

18
�

4

18
�

8

190

30
�

2

30
�

4

192

310

308

30
�

6

18
�

6

To R
	

V

From

RV

To R
	

V 

To PRHR HX
and ADS-4

From PRH
�

R HX

To ADS, SRV,
and PBL To ADS, SRV, a� nd PBL

Pressurizer
  Spray

CVC
�

S

Pressurizer
Spray Source

Pressurizer
Spray Source

Feedwater Line

Steam L
�

ine MSIV

FW  Control
Valve

POR
	

V SR
	

V

SG Ou� tlet
Plenum

Hot L
�

eg

Cold Leg 1a

Cold Leg�  1b

Pressurizer

Pressurizer
Surge Line

SG Tu� be
Bundle

Boile� r
Region

Downcom
 er
Annulus

Riser Tu� bes

Steam Dome
and Separator

RC Pum
 p 1a

RC Pump 1b

SG Ou� tlet
Nozzle

SG Outlet
Nozzle

�����G�E�!���h �¡�� ²´³Dµ�¶�¶�ªH§/·�­¸©H¥�ªn­¸¥O¥�¹ê·!Ö2©f¹�¥O¥�Û � ¦�¥2»�§%¹*¼



½��

368�

370�

372�374�

384�

386�

390�

3 6 9�

3 7 1
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To vessel 
downcomer

Core
Mak� eup
Tank

Isolation ValveCheck V alve

Check Va! lve

NRHRS Fill Boundary
(NRHRS not modeled)

Pressure Balance Line Header
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Cold Leg
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Stage 2 Valve

Stage 3 Valve

ADS Va. lves

DVI Line6

Automatic Depressurization System

Passive Safety Inj
7
ection System

Passive Residual Heat 
Removal System

Note:  Each system has two separate trains.  
          One train shown for each system.
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51 0$
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¡G¥O·/©H¬	ÖYáàÛG¥�¬�Ö�©n·�»M»�¬�©H¬	¥�ÖG¤¸ÚM¦�ÔM¹�©H¬	ÛY¹	¬�­%·!©«¬	¥�ÖG¤¸ÚO·/ÖG»�»2¬	®2¬#¤.¬�¥�ÖG¤�¼ßãLÓM¬ê¤L¹	¥J·�»¨ÜG·!¹ê·!ÖG­�§ç¦�§/·�¤VÔMªH§n¬#¤
­¸¥�¦¨ÛK·!ªH§U»ð±�¥�ªÕ©HÓM§ÒÛYªH¥2­¸§/¤«¤.¥�ªw¯�¬	©«Óq©«ÓM§Ò¦¨¥J¤.©´¯N¥�ªHäDzb�U������N.��¨l{�·/ÖG»ý©«ÓM§�ÛMªH¥2­¸§U¤H¤.¥�ªÕ¯�¬	©HÓ
©HÓM§Õ¹	§U·�¤.©�¯N¥�ª«ä�zb�U������N � ¾ {�¼DãLÓM§Õ±�¥�¹�¹	¥/¯�¬	ÖMáÒ¦�§/·�¤VÔMªH§/¤D¥!±B­¸¥�¦�¦àÔMÖY¬#­%·/©H¬	¥�Ö¨·/ªH§ÕÛMª«§/¤.§%Ö2©H§U»oO

Q �!����(+���#�Õ��¬#¤L©HÓY§ç¦ì·!ñ2¬	¦�ÔM¦:»�¬ê¤.©�·!ÖG­¸§yÜG§%©V¯L§%§%Öì·!Ö2åðÛK·!¬	ª�¥/±N­¸¥�¦¨¦àÔYÖM¬#­%·/©H¬�ÖMáÕÛMªH¥2­¸§U¤.ø
¤.¥�ª�¤SR

Q �C���öûB��þ²�����¨¬#¤Õ©HÓM§�¦â·!ñ2¬	¦�ÔM¦ Ö2ÔM¦�Üé§èªç¥/±nÛMªH¥2­�§/¤H¤V¥�ª�¤Ò­�¥�¦¨¦�ÔMÖM¬ê­%·!©«§/»ð¯�¬�©HÓq±�¥�ªÒ·!Ö2å
ÛMªH¥2­�§/¤H¤V¥�ª�R

Q �U�����»Nk�b¨ � ¬#¤´©HÓY§Ò¦â·!ñ2¬	¦ÒÔM¦ ·!¦¨¥�ÔMÖ�©�¥!±@­¸¥�¦�¦àÔMÖY¬#­%·/©H¬	¥�ÖhÚM¬	Ö-Ü2å2©H§/¤�Úé±�¥�ªy·!Ö2å-ÛMª«¥�ø
­¸§/¤«¤e:!¥�ª�R

Q �U�����»Nk�b¨   ¬#¤D©HÓM§�¦â·!ñ2¬	¦�ÔM¦ ­¸¥�¦�¦àÔMÖY¬#­�·!©H¬�¥�ÖhÚ�¬	Ö¨Ü2å�©«§/¤¸ÚOÜG§%©V¯L§è§%Ö¨·/Ö�å�ÛG·!¬�ªL¥!±TÛMª«¥�ø
­¸§/¤«¤.¥�ª�¤SRG·/ÖG»

Q �U����� V � V ��©M¬#¤L©HÓY§ç©«¥�©�·!¹T­¸¥�¦¨¦�ÔMÖM¬�­%·/©H¬�¥�ÖhÚ�¬�ÖâÜ�å2©H§/¤�Ú=±�¥�ªf©«ÓM§y¤.¬	¦�ÔM¹ê·!©H¬�¥�Öh¼
£ ÖÕ©«ÓM§D©�·!ÜY¹	§/¤º¥/±GªH§/¤VÔM¹	©�¤¸Ú%©«ÓM§N¤.§%¹�§/­¸©H§U»fÛMªH¥2­�§/¤H¤V¥�ªT­¸¥�Ö�×Ká�ÔMª�·!©H¬�¥�Öy¬#¤h¤.ÓY¥!¯�ÖyÜG§%¹	¥/¯0©HÓM§DÖ2ÔM¦àÜG§%ª
¥!±DÛMª«¥2­¸§/¤«¤.¥�ª�¤¸¼

ãLÓY§�¤.ÛG§%§/»�ÔYÛ-Üé¥�ÔMÖG»ºÚ3Mú����( �Cª ÚG¬#¤�©HÓY§�¤.ÛG§%§/»�ÔYÛhÚé¯�¬�©HÓ-©«ÓM§Ò»M·/©�·¨»2¬#¤.©«ªH¬�ÜMÔM©H¬�¥�Öü¤.ÔMÛMÛY¹	¬	§U»ºÚ
©HÓG·/©f¯N¥�ÔM¹ê»ìÜG§v·�­�ÓM¬	§%®O§U»5¬ò±ß©«ÓM§%ªH§�¯L§%ª«§çÖY¥¨­¸¥�¦¨¦�ÔMÖM¬�­%·!©«¬	¥�ÖhÚ�¬*¼ §O¼	Ú

Mú����( �Cª ·
�U������N.��¨,ÿ$�������&�����Õ�����������
� ���ï��Nk�b¨,ÿ$���ú���:���&��������������� P

ãLÓM§Ò¤VÛé§è§/»�ÔMÛâÜG¥�ÔMÖK»ð¬#¤�ªH¥�ÔMÖG»�§U»ì©«¥à©V¯N¥�»�§/­¸¬�¦â·!¹GÛM¹ê·�­¸§/¤�¼

�Ð ��h �¡ Gæ� C0�NM BiIU� @rED@O«6Û�BiI/�2�/� B\ML��MF@K¬ � E�B�E®­ M)¥U@�¬¯¬��YI�°²±9B\EF��Ù
ãLÓM§,©B¹�ÜG¥!¯°ÛMª«¥�ÜM¹�§%¦-Ú2¤.ÓM¥/¯�Öâ¬	ÖìîF¬	á�ÔMªH§a:�¼ � Ú2ÓG·�¤L×G®O§9:/ø*»�¬�¦¨§%ÖG¤V¬	¥�ÖG·!¹G¦¨§/¤VÓM§/¤ß¯�¬	©«Ó�·w©H¥�©�·!¹
¥!± �_¦U½ Ú : ½ µ­:/ø*»2¬	¦¨§%ÖK¤.¬	¥�ÖG·!¹K­¸§%¹	¹ê¤¸¼TãLÓM§fª«§/¤.ÔY¹	©�¤ß¥/±E§%ñ�ÛG§%ª«¬	¦¨§èÖ�©�¤æ±�¥�ªÑ©«ÓM¬#¤ßÛMª«¥�ÜM¹�§%¦ ·!ª«§Õ¤.ÓY¥!¯�Ö
¬	Ö�ãF·/ÜM¹	§98Y¼ ¦ ¼
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æn¥�©H§y©HÓG·/©f¯�ÓY¬	¹	§Õ©«ÓM§wÛMª«¥2­¸§/¤«¤.¥�ªnÔM©«¬	¹	¬�ù/·!©«¬	¥�Ö�»2ªH¥�ÛK¤f¥>éó·�¤f¦¨¥�ª«§´ÛMª«¥2­¸§/¤H¤V¥�ª�¤´·!ª«§Ò·�»Y»�§/»ºÚ
©HÓM§0¤VÛé§è§/»�ÔMÛ°ÜG¥�ÔMÖG»ÙÚUMú����( �Cª Ún»�¥O§U¤�­¸¥�Ö�©«¬	Ö2ÔM§�©«¥ ¬�ÖG­¸ª«§/·�¤V§O¼ ãLÓY§-¹#·!ª«á�§0¬	ÖG­�ªH§/·�¤.§�¬�Öa©«ÓM§
©H¥�©�·!¹y­¸¥�¦¨¦àÔYÖM¬#­%·/©H¬ò¥�ÖY¬	Öíá�¥�¬	ÖMáí±�ªH¥�¦ ����ç ÛMª«¥2­¸§/¤H¤V¥�ª�¤ð©H¥ ��½ µ ÛYªH¥2­¸§/¤«¤.¥�ªì±�¥�ªâ©HÓM§æ©ß¹	ÜG¥/¯
ÛMªH¥�ÜM¹	§%¦ ¬ê¤F»�ÔY§L©H¥�©HÓM§N¬	ÖG­¸ª«§/·�¤V§D¬	Ö³� ���í� N.��¨   ¼ßãLÓM§N¬	ÖG­¸ª«§/·�¤V§D¬	Ö³� ���í� N.��¨   ­¸¥�¦�§/¤h·!ÜG¥�ÔY©

´ g_s\hrqPj�k�� Æ j�ki��q�f�fPkPj�f
Ê Í Î ÌµÏ É&Ê
��Ê\� ��Ê��äÊ\� ��Ê��äÊ��äÊ\� �+Í��äÊ��äÊ\� �+Íi��Íi��Ê\�

�!����(+���#�Õ� Ì Ì Ì Ì Ê
�C���öûB��þ²����� Ì Ê É Í Ñ
�U����� Nk�b¨ � ÌµÏÔÌ:ËdÏ�Ò�Ï Ê�µ�Ð/Ë�ÌµÊµÎ Ì�Í�Ñ1ËwÐ�Ð�Ê Ì;Ï!Ñ½ËdÏ�ÏuÍ ÌGµ�Ò<Ë®É#Ì�Í
�U�����»Nk�b¨   ÌµÏÔÌ:ËdÏ�Ò�Ï Ì;ÊµÉ1Ë�µrµ�µ ÏÔÌCËgÍ�ÍBµ Ï�Ì:Ë�Í�ÍBµ É¶µ<ËdÊÔÌ;Ï
�U����� V � V ��© ÌµÏÔÌ:ËdÏ�Ò�Ï Í3ÌGµ/Ë�µ�ÊµÎ ÐµÎ&Ð/Ë�ÌµÒ�Ê Ì:Ë+ÉÔÊ�Ï/ËwÊ�Ï;Í Ì:ËwÏ!Ñ!ÍÖËwÊ�Ê;Í
�U������N � ¾ Ð<ËdÊµÉ#ÌCË+ÑÔÏuÍ Ê/ËwÏÔÌµÐ<Ë®Î�Î&Ê ÌCËwÊµÑÔÏ<Ë·µuÍBµ Ð�Ò!É½ËdÐ�Ï�µ Ê�Ð!Î½Ë®ÑOµuÍ
�U������N.��¨ Ð<ËdÊµÉ#ÌCË+ÑÔÏuÍ Ê/ËwÏÔÌµÐ<Ë®Î�Î&Ê ÌCË+É�ÉÔÒ<Ë®Î!Í�Ê ÏµÎÔÐ<Ë�Í�Î&Ê É&Ð;Í-Ë®Î�Î&Ê
Mú���Õ( �Cª Ê4¸�µ�µ Í%¸�µrµ Ñ¹¸gÎ$Ì ÌµÐ4¸²Ê�Ï Ê�Ò!¸�Í�Î

´ g_s\hrqPj�k�� Æ j�ki��q�f�fPkPj�f
ÏuÍ Ì;Ê!Î Ê�Ð�Ï Ð�Ì;Ê Ì�µ�ÊuÍ

�wÎP��Íi��Ê�� �ÕÌµÏ���Í���Ê�� �wÉ&Êl��Í��äÊ\� �²ÉÔÊ���Íi��Ío� �ÕÌ;Ïl�3ÌµÏ���Ío�
�!����(+���#�Õ� É Í Î Î É
�C���öûB��þ²����� Ò Ò Î Ò Î
�U�����»Nk�b¨ � Ï�Ï<Ë®É&Ò�Ò Í�Ñ1Ë�µ�Ì�É Í�ÍÖË+Î�Ñ&Ê Ê!É½Ë·µµÉ&Ï Ò<ËdÒµÉ�É
�U�����»Nk�b¨   Ì;Ò<Ë�Í3ÌµÏ Ì�ÍÖËgÍ&Ñ&Ê Ì;Ò/ËwÏ�Ð�Ï Ò/Ë+ÑÔÒ�Ê Ê<ËdÊµÎOµ
�U����� V � V ��© Ê<Ë�ÌGµµÎ1ËgÍ�Í�Í Ê/ËwÒ�Òrµ<Ë�Ì;ÐuÍ Ð/ËwÏµÑ9Í-Ë�ÍBµuÍ Ð<Ë+ÎÔÊµÎ1Ë�µ�µ;Í Ð<Ë�µ�Ï�Ê/Ë+É�ÎÔÏ
�U������N � ¾ ÎOµ<ËdÊ�Ð�Ï Ñ½ËdÏ�µrµ µ µ µ
�U������N.��¨ Ì�Î&Ð<ËdÐ�Ò�Ê Ò�Ï/Ë+Ñ�Î&Ï Ð�µ/ËwÊ!Ñ!Í Ê�Ï<Ë®É�É!Í ÌÕÍ-Ë·µ�Ê�Ê
Mú���Õ( �Cª Ð�Ï!¸gÉ�Î ÌGµ!Î�¸LÌ�Ì Ê�µ!Î�¸LÌ�É ÉÔÒµÑ¹¸gÉ!Í Ñ9Í�Ï!¸®Ê�Ê

�����G�E�/� �h =º »L·/¹	¬ê»M·!©«¬	¥�Ö�ªH§/¤VÔM¹	©�¤Ñ±�ªH¥�¦Ã¡G¥/¯°©HÓMª«¥�ÔMá�Ó0·!Öâ§%¹�Üé¥/¯°¯�¬	©«Ó � ®�·!ÖM§U¤¸¼

Üé§U­%·!ÔG¤V§¨©HÓY§à¬�Ö�©«§%ª.± ·�­¸§ÒÜG§%©V¯L§%§%Ö0·�»�â«·�­�§%Ö�©yÛMªH¥2­�§/¤H¤V¥�ª�¤Õ¬	Ö0©HÓM§�©HÓY¬	ª�»0ÛMªH¥2­¸§U¤H¤.¥�ªÒ»�¬�¦¨§%ÖG¤V¬	¥�Ö
¬#¤´¤V¬	á�ÖY¬Ø×Ù­%·/Ö�©«¹	å�¹#·!ª«á�§%ªn±�¥�ª ��½ µðÛMª«¥2­¸§/¤H¤V¥�ª�¤Þ©«ÓG·!Ö-±�¥�ª ���lç ÛYªH¥2­¸§/¤«¤.¥�ª�¤¸¼�ãLÓM¬ê¤f¬	Ö2©H§èª.± ·�­�§Ò¤.¬�ù%§
ÓG·�¤´¬	ÖK­¸ªH§/·�¤.§/»�»�ÔM§Ò©«¥ð©«ÓM§Ò­�ÓG·/ÖMá�§Ò¬�Ö-¦â·!ÛMÛY¬	ÖMá�»�§/­¸¥�¦¨ÛG¥O¤V¬	©H¬�¥�Öü»�¬	¦¨§èÖG¤.¬�¥�ÖG¤�©H¥¨ÛYªH¥2­¸§/¤«¤.¥�ª
»�¬	¦¨§èÖG¤.¬�¥�ÖG¤�¼�ãLÓM§ÒªH§è®O§%ª�¤V§w¤V¬	©«ÔG·!©«¬	¥�Ö�¥2­%­¸ÔMª�¤f¬	Ö�©HÓM§v¤H·/¦¨§ÕÛMªH¥�ÜM¹	§%¦ ¯�ÓM§èÖ-á�¥�¬�ÖMáà±�ª«¥�¦ ½i���
ÛMªH¥2­¸§U¤H¤.¥�ª�¤f©«¥ � ¶ � 8¨ÛMª«¥2­¸§/¤«¤.¥�ª�¤¸¼
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ãLÓM§âîMÔG¤.§è¹#·!á�§%ø £ ÖY¹	§%©«ø æf¥�ù%ù%¹�§Ò·!§èªH¥2»�å2ÖG·!¦�¬#­Ò¤.¬�¦àÔY¹#·!©«¬	¥�ÖhÚh¤.ÓY¥!¯�Öó¬	ÖóîF¬	á�ÔMªH§è:�¼ � ÚhÓG·�¤w©«§%Ö :!ø
»�¬	¦¨§èÖG¤.¬�¥�ÖG·/¹é¦�§/¤.ÓM§U¤B¯�¬�©HÓâ·Õ©H¥�©�·!¹h¥/± ¦P� :�Ú ¦ µ�µ¼:!ø »�¬	¦�§%ÖG¤.¬�¥�ÖG·/¹Ù­¸§%¹	¹ê¤¸¼TãLÓM§´ªH§U¤.ÔM¹�©�¤Ñ¥/±E§%ñ2Ûé§èªHø
¬	¦¨§%Ö2©�¤º±�¥�ªN©HÓM¬ê¤ßÛMªH¥�ÜM¹	§%¦ ·/ªH§�¤.ÓM¥/¯�Öâ¬	Ö�ãE·!ÜM¹�§�8Y¼ ç ¼Uæn¥�©H¬ê­¸§�©HÓK·!©L©«ÓM§nÖ�ÔM¦�ÜG§%ªE¥!±EÛMª«¥2­¸§/¤H¤V¥�ª�¤

´ g_s\hrqPj�k�� Æ j�ki��q�f�fPkPj�f
Ê Í Î ÌµÏ É&Ê
��Ê\� ��Êl��Ê\� �+Íi��Ê\� �+Íi��Ê��äÊ\� �®Í���Íi��Ê��

�!����(+���#�Õ� Ì Ê É Í Í
�C���öûB��þ²����� Ì É Ñ Ì�Ì Êrµ
�U�����»Nk�b¨ � Ê;Í3ÌCËwÏ�Ð�Ê É#ÌµÏ<Ë�µrµuÍ Ê�Ð�Ê<ËwÊ�ÐuÍ Ê�Ð�Ò<Ë·µÔÌ�µ Ê�Ì;Ê<ËdÏµÉ�Ñ
�U����� Nk�b¨   Ê;Í3ÌCËwÏ�Ð�Ê Ì;Ð�Ò<Ë�µ�Ì;Ê ÎÔÐ<Ë+Ñ�Ñ&Ï Î¶µ<Ë+ÉÔÊµÎ Ð�Ð<Ë·µµÎ¶µ
�U����� V � V ��© Ê;Í3ÌCËwÏ�Ð�Ê ÏµÉ¶µ<ËwÐ;Í�Ï Ò�Ò!Ñ½Ë�µ�ÏµÎ Ê<Ë·µuÍ�É1Ë+Ñ�É&Ê É½Ë®É&ÐÔÌCË�Ì�É&Ê
�U����� N � ¾ Ì�É½ËdÐ�Ï�Ì:ËwÐ�ÐuÍ Ï<Ë®Ñ&Ð!Ñ½ËgÍäÏuÍ É1Ë+É�É�Ñ½ËdÏ�Ò�Ê Ì:ËdÏ�ÊÔÌCË+Î�Ñ�Î Ñ9Í3Ì:Ë·µ�µrµ
�U����� N.��¨ Ì�É½ËdÐ�Ï�Ì:ËwÐ�ÐuÍ Ï<Ë®ÎOµ;Í-Ë�µ�Ò�µ É1ËgÍ:Ì�Í-ËdÒµÎ9Í Ì:Ë®Ñ&Ð�µ/ËwÊ;Í�Ê Î�Î�Î½ËdÊµÎ�Î
M�����( �Cª Ê!¸�µ�µ É�¸®Ò�Ò Ñ�¸®Ò;Í Ì;Ð4¸²Ð�µ ÉOµ!¸®Ð!É

´ g_s\hrqPj�k�� Æ j�ki��q�f�fPkPj�f
ÏuÍ Ì;Ê!Î Ê�Ð�Ï Ð�Ì;Ê Ì�µ�ÊuÍ

��� �²Î_��Íi��Ê\� �²Î_��Íi��ÍJ� �wÉ&Ê���Í��äÊ\� �²É&Êl��Î_��Ê\� �²ÉÔÊ���Î_��Ío�
�!����(+���#�Õ� Ð Í Ì;Ò Ê�µ ÌµÒ
�C���öûB��þ²����� ÊµÉ Ì�Î Ê�Ð Ê�Ò Ê;Í
�U�����»Nk�b¨ � Ì�É!ÍÖË+Ñ#Ì�Ì Ì�µµÉ1Ë+É�ÎÔÏ Ñ&Ê/ËwÐ�Ï!Ñ É�Î½Ë+ÎÔÊ�Ê ÊµÎ½Ë�ÍBµ;Í
�U�����»Nk�b¨   É�É½Ë·µ�ÏµÎ ÊÔÌCË+ÉOµrµ Ê�Ï/ËwÐuÍ�Í Ì�É½Ë+Ñ�Ñ&Ï Ñ½Ë·µ�µrµ
�U����� V � V ��© Í-ËwÊrµ�Ð/ËwÊ�Ï!Î Ï<ËdÊ�Ê;Í-ËgÍäÐ�µ Ò<ËdÊ�µ�Ì:ËwÐ;Í�Ï Ò/Ë+Ñ�Î�É½Ë®Ñ!Í�Í ÌÕÍ-Ë�Ì�Ì�Î1Ë�µ!Ñ&Ï
�U������N � ¾ Ê!Ñ#ÌCËgÍ�É9Í ÌµÊ�µ/ËwÐµÑ9Í µ µ µ
�U������N.��¨ ÍäÐuÍÖËwÐÔÌ�Î Ê!É�É1Ë�µÔÌµÏ Ì�Ì�Ñ½ËwÏ!Î&Ï Ïrµ<Ë+É¶µ�Ï ÉOµ<Ë®Î&Ð�Ï
M�����( �Cª Ð�Ò!¸®ÏµÑ Ì�ÌµÏ4¸�Í0µ ÊµÉ¶µ4¸�Í&Ñ Í�Í�Ò4¸�Ñ&Ï Î�Ñ&Ò!¸�µ�Ê

�����G�E�/���Ð ¿¾ »L·/¹	¬ê»M·!©«¬	¥�Öâª«§/¤.ÔM¹�©�¤Ñ±�ª«¥�¦ î �è½ §
îMÔG¤V§%¹#·/á�§%ø £*ÖM¹	§%©«ø æn¥�ù%ù%¹�§´·/§%ªH¥2»2å�ÖG·/¦¨¬#­�¤.¬	¦�ÔM¹ê·!©H¬�¥�Öh¼

¬	ÖÒ©HÓY§�¹#·�¤V©N»�¬	¦¨§èÖG¤.¬�¥�ÖÕ¬#¤ßªH§U»�ÔG­¸§/»ÕÜ�åv·f± ·�­¸©«¥�ªß¥/± � ¬	ÖÒ©«ÓM§n¤.©«§%Ûw±�ªH¥�¦ ����ç ÛMª«¥2­¸§/¤«¤.¥�ª�¤ß©H¥ ��½ µ
ÛMªH¥2­¸§U¤H¤.¥�ª%¼NãLÓM§�¬	ÖK­¸ªH§/·�¤.§�¬�ÖÀ� ����� N.��¨   ¬ê¤ß»�ÔM§n©H¥Õ©HÓY¬#¤ß­�ÓG·!ÖYá�§n¬	ÖÒ©HÓY§fÛMª«¥2­¸§/¤«¤.¥�ªN©H¥�Ûé¥�¹	¥�á�åO¼
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¦¨§/¤.ÓY§/¤?¯�¬�©HÓü·à©H¥�©�·!¹T¥!± � Ú � µlX2Ú ç 8 ½ :/ø*»2¬	¦¨§%ÖK¤.¬	¥�ÖG·!¹E­�§%¹	¹ê¤¸¼´ãLÓY§wªH§U¤.ÔM¹�©�¤f¥/±L§èñ�ÛG§%ª«¬	¦¨§%Ö2©�¤ß±�¥�ª
©HÓM¬ê¤LÛMªH¥�ÜM¹	§%¦ ·!ªH§y¤VÓM¥/¯�Ö�¬	Ö�ãE·!ÜM¹�§98M¼;X2¼

´ g_s\hrqPj�k�� Æ j�ki��q�f�fPkPj�f
Ê Í Î Ì;Ï É&Ê
�LÊ\� �+Ío� �+Íi��Ê�� �wÎP�äÊ\� ��Ì;Ï��äÊ\�

�!����(+���$��� Ì Ê É Ð Ò
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¤.¬	ÜY¹	§�¬#¤D­�ÓM¥O¤V§%ÖhÚ � {E©«ÓM§fÓY¬	á�ÓY§/¤.©D­�¥�¦¨ÛMÔY©�·!©«¬	¥�Ö¨­¸¥J¤.©N¤.¦ì·!¹	¹2¦¨§/¤VÓÒ¬#¤F¦ì·!ÛMÛG§/»Ò©H¥y·!Ö�·!ª«ÜM¬	©«ª�·/ªHå
ÛMªH¥2­¸§U¤H¤.¥�ª%ÚÙ·!ÖG»u:_{@·!¹�¹h­¸¥�¦¨¦àÔYÖM¬#­%·/©H¬�¥�ÖG¤ß©H¥Ò©«ÓM¬#¤L¦ì·!ÛMÛG§/»â¤.¦ì·!¹	¹Ù¦¨§/¤VÓ¨·/ªH§Ò¤«­ ÓY§/»�ÔM¹�§/»º¼
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¦â·!ÛMÛG§/»Õ©H¥Õ©HÓY§�¤H·/¦¨§LÛYªH¥2­¸§/¤«¤.¥�ªÑ¥�ªß©H¥�ÛMªH¥2­¸§U¤H¤.¥�ª�¤D·�¤T­¸¹	¥J¤.§�©H¥�á�§%©«ÓM§%ªD·�¤FÛG¥O¤«¤.¬	ÜY¹	§O¼T£ ±Ù¦¨§U¤.ÓM§/¤
¯L§%ª«§´¤V¬	¦¨ÛM¹�åw¦â·/ÛMÛG§/»Ò©H¥Ò©HÓY§fÛMª«¥2­¸§/¤«¤.¥�ª�¯�¬�©HÓ¨©«ÓM§´á�ªH§/·/©H§/¤V©�­¸¥�ÔMÛM¹	¬�ÖMáÒ­�¥O¤.©èÚ�©«ÓM§%ªH§n¯L¥�ÔM¹#»�Üé§
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���J´|Â=�J�êÙX»®¡���»�É«�J�2´h�4»�µqÀ�´�Â=��ÙX�L¡m�×�VÙX»2´
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�Pµ_�x��ÙX¶úÜ9�@�D�ëÙXÁbµ6É�´�ÂÄÙX¶�À�Ù0µU���D�ëÙX»bµ
�J�2´L»ß�D�2´nÉ��tµU�J�D� Ù Á2�D�ëÙ9»«Ú����J�DÙ9»2´ Ù �ëÙ
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