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IGNITION STUDIES DESIGN OPTIONS

IGNIFED

(Hydraulic Preload)
ISP0424

(Sliding Joints)
LITE

(Cu Inconel)



AN IGLOO SHIELD WAS DESIGNED TO MINIMIZE PENETRATIONS THROUGH IT
PLUS MAXIMIZE EASE OF GAINING ACCESS TO INTERNAL COMPONENTS

D i a g n o s t i c In —Vessel M a i n t e n a n c e



IGLOO SHIELD ARRANGEMENT



OTHER DESIGN OPTIONS WERE STUDIED

NonPress Option Internal PF Option



CIT HYDRAULIC PRESS DEVELOPMENT

J.

PICTURE FRAME
1.32 m RO

25,000 T PRESS

TENSION LINK
1.75 m RO

57.5OO T PRESS

COLUMN & SLEEVE
1.75 m RO

25.OOO T PRESS



CIT CONCEPTUAL DESIGN

FRONT VIEW SIDE VIEW

o CU-INCONELTF

0 HYDRAULIC PRELOAD

PARAMETERS

Ro
a
Elong

Bo
Beta
Burn
RF

1.73 m
0.549 m
2.0/2.2
10/12 T
3.8/4.9%
5 s
20 MW



KEY CIT ENGINEERING DESIGN FEATURES INCLUDE:

o 18 HIGH STRENGTH CU-INCONEL TF COILS

0 ALL EXTERNAL PF COILS WITH INTERNAL CONTROL COILS

o HIGH STRENGTH CU-INCONEL OH SOLENOID

O INERTIALLY-COOLED LN2 TF AND PF SYSTEM

O CONFIGURATION ALLOWS INCORPORATION OF A 52,000 METRIC
TON PRELOAD SYSTEM

o CLOSE-IN iGLOO SHIELD USED TO MINIMIZE AIR ACTIVATION

O IN-VESSEL, VACUUM RATED, REMOTE MAINTENANCE SYSTEM

0 OVERALL DEVICE CONFIGURATION DESIGNED FOR REMOTE
MAINTENANCE OF DIAGNOSTIC AND PERIPHERAL EQUIPMENT



CIT DEVICE CORE

Thermal Compression
Block

Cu-lnconel -
OH Solenoid

Cu-lnconel —
TF Inner Leg

Double Null
Divertor

Vertical Access Ports
(5 cm Dia & 10 cm Dia)

Exterior PF Coils

Interior Control Coils

100 x 37 cm Horizontal
Port (14)

TF Support Ring

Thermal Insulation
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PRELOAD SYSTEM

O THE PRELOAD STRUCTURE IS DESIGNED TO SUPPORT A VERTICAL
PRELOAD ON THE TF INNER LEG CONSISTING OF:

52,000 METRIC TONS
241 MPa ON TF INNER LEG

0 THE PRELOAD STRUCTURE CONSISTS OF THICK PUTE, BUILT-UP
I-BEAMS

O A HYDRAULIC SYSTEM, WITH MULTIPLE HYDRAULIC CYLINDERS
OPERATING AT 55 MPa DEVELOPS THE PRELOAD



CIT FRONT ELEVATION VIEW

Igloo Shield

Device Core

Press Frame
Structure

Shield Post

-Thermal Compression Block



CIT SIDE ELEVATION VIEW

Press Frame
Structure

Close-in
Igloo Shield

Thermal Compression
Block

/ ^ - T e s t Cell
T Basement
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THE MAJORITY OF DIAGNOSTIC/MACHINE INTERFACES
OCCUR INSIDE THE IGLOO SHIELD

ELEVATION SIDE VIEW



IN-VESSEL REMOTE MAINTENANCE SYSTEM

In-Vessel
Viewing System

Articulated
Boom-Mounted
Manipulator
(ABM)

- • - » . « • . " , • • • , *

SHIELD MODULE
IREF1

THERIUL INSULATION
IREF)

ELEVATION SIDE VIEW



PLAN VIEW OF DEVICE/TEST CELL

HICH VOLTMX
EMCLOSUItE
IMSOCNT)

PLUS
DOOR

I r '



REMOVABLE
SHIELD PLUG

VERTICAL
ACCESS PORT

THERMAL
INSULATION

SHIELDING

HORIZONTAL
ACCESS PORT

PRESS FRAME
ASSEMBLY

PRESS FRAME
SHIELDING

CIRCULAR
TEST CELL

AREA

POST

ABM

RF
ANTENNA

CIT DEVICE



SUMMARY

O A CIT DEVICE CONFIGURATION HAS BEEN ESTABLISHED WHICH
" MEETS PHYSICS REQUIREMENTS, PERFORMANCE MARGINS AND

, ENGINEERING tOMPONENT DESIGN NEEDS

O THE BASELINE (Ros1.75 m) MACHINE APPEARS REASONABLE
BASED ON THE ANALYSES PERFORMED TO DATE...MORE
ANALYSIS REMAINS TO BE DONE


