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Ijj FUSION ENGINEERING DESIGN CENTER

DISASSEMBLY AND MAINTENANCE HAVE BEEN KEY FACTORS IN DESIGNING
THE CIT REACTOR

0 PHILOSOPHY (SLIGHTLY MODIFIED)

0 IN-VESSEL OPERATIONS (ALL-REMOTE)

0 EX-VESSEL OPERATIONS (LIMITED PERSONNEL ACCESS

AND ALL-REMOTE)

0 FACILITIES

0 TIMETABLE
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THE BASIC MAINTENANCE PHILOSOPHY IS TO DESIGN FOR ALL-REMOTE OPERATIONS

WHILE MAXIMIZING THE USE OF HANDS-ON OPERATIONS

TEST CELL WALL

IN-VESSEL
REMOTE MAINTENANCE

CLOSE-PROXIMITY SHIELD I REACTOR SHIELD

• 1 MREM/H AFTER 2M H

I REMOTE OP'S WITHIN
SHIELD

t HANDS-ON OP'"S
OUTSIDE SHIELD

CIT PUN VIEW
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PHILOSOPHY (CONT)

PRELOAD STRUCTURE
(SIDE VIEW)

IN-VESSEL REMOTE
MAINTENANCE ARM

• REPLACE LIFE-LIMITED
COMPONENTS

• LIFETIME COMPONENTS

NOT READILY REPLACED

(TF/PF/VV/SS)

• EXTENSIVE QA DURING

FAB. & INSTL.
• VERIFICATION DURING

H2PHASE

CIT ELEVATION VIEW (SIDE)
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A PRELIMINARY EVALUATION OF MAINTENANCE OPERATIONS HAS BEEN COMPLETED IN

ORDER TO DEVELOP EQUIPMENT CONCEPTS, EVALUATE R&D NEEDS, ASSESS

COSTS AND SCHEDULES

• INSPECT AND REPLACE GRAPHITE ARMOR TILES, LIMITER/DIVERTOR PLATES,

HYDRAULIC PRELOAD CYLINDERS, PORT COVERS, VACUUM WINDOWS AND OPTICAL

MIRRORS USING REMOTE EQUIPMENT

• INSPECT AND REPLACE REACTOR AUXILIARY EQUIPMENT USING PERSONNEL OR REMOTE
EQUIPMENT

• PERFORM ADJUSTMENTS AND MODIFICATIONS TO AUXILIARY EQUIPMENT AND
ACCOMPLISH VACUUM/COOLANT LEAK REPAIRS USING PERSONNEL OR REMOTE
EQUIPMENT
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IN-VESSEL OPERATIONS ARE ACCOMPLISHED USING TWO ARTICULATED BOOM

MANIPULATORS AND TWO INSPECTION SYSTEMS WHICH OPERATE IN

VACUUM; FIRST OPERATION IS VACUUM VESSEL ASSEMBLY

STORED
ARTICULATED BOOM
MANIPULATOR

SHIELDED
VACUUM ENCLOSURE

PRELOAD STRUCTURE

LARGE PORT
(20 x 80 cm)

9.1 ? METERS

• 2 DEDICATED LARGE

PORTS FOR ABM

• SHIELDED VACUUM
ENCLOSURE
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IN-VESSEL (CONT)

PRELOAD STRUCTURE

SHIELD PLUG

STORED ABM

VACUUM-ENCLOSED
INSPECTION SYSTEM

ARTICULATED BOOM
MANIPULATOR (ABM)

-VACUUM VALVE

• 2 10 CM PORTS FOR

INSPECTION

• SHIELDED VACUUM
•EVACUATED r i l A i n m i n P

ENCLOSURE ENCLOSURE

-I' 1

I'/// / / / / / / / / /?/

METERS
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EX-VESSEL OPERATIONS ARE PRIMARILY ACCOMPLISHED USING AN OVERHEAD

BOOM MOUNTED MANIPULATOR

BOOM-MOUNTED
MANIPULATOR

RF MODULE.

TEMPORARY

SUPPORT PLATFORM

RF MODULE

t REMOVE SHIELD

• INSTALL PLATFORM

• EXTRACT MODULE

• REPLACE FARADAY

SHIELDiANTENNAE
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MANY EX-VESSEL OPERATIONS INITIALLY USE PERSONNEL TO DECOUPLE
INTERFACES AND SET UP REMOTE EQUIPMENT

BOOM-MOUNTED
MANIPULATOR

NEUTRON
COLLIMATOR

MODULE
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EX-VESSEL INSPECTIONS REQUIRH A SURVEILLANCE ROBOT IF THE CLOSE-

PROXIMITY SHIELD IS DISASSEMBLED

TOWEK
4 . 1 H TRAVEL

RADIATION
MODE

SURVEILLANCE
CAMERA AND
HICftOPHONE

PAH 1 TUT

TEMPERATURE t
HUMIDITY

AIR SAMPLER

h " SPEAKER

UPPER MODULE
—FORWARD VIEWING

_ CABLE
REEL

IASE

SURVEILLANCE.ROBOT MOBILITY AND NUMEROUS SENSORS
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MAINTENANCE RELATED FACILITIES INCLUDE THE TEST CELL, DECONTAMINATION
CELL. HOT CELL, WARM CELL, AND THE FABRICATION, ASSEMBLY

AND MOCKUP (FAM) BUILDING

rnrn

•DECONTAMINATION
CELL

Z

I I r II i!, •'
" " R O T A T I N G SHIELD

TEST CELL
BASEMENT
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THE MAINTENANCE DEVELOPMENT SCHEDULE IS AMBITIOUS AND DOABLE

FY'85 FY '86 FY'87

Preconceptual Design

FY'88

Conceptual Design

FY'89 FY'9O

CONCEPT

Detailed Design'

PRELI
DESIGN

Component Fabrication,

Phase IR & D Construction

Phase I R & D

FY»91

M { FIK

FABR

FY'92

AL

IC.

IN STL

Machine. Installation

Prototype Tokamak Componants PTeop Testing

Prototype Auxiliary Heating

Diagnostic R & D

First Plasma
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DISASSEMBLY AND MAINTENANCE HAVE BEEN KEY FACTORS IN DESIGNING
THE CIT REACTOR

t ALL-REMOTE REMOTE OPERATIONS WITHIN THE CLOSE-PROXIMITY SHIELD
• A MIX OF PERSONNEL ACCESS AND REMOTE OPERATIONS WITHIN THE" TEST CELL
t SHIELDED FACILITIES
• ADVANCED DESIGN AND RSD BEGIN IN FY87, FIRST PLASMA IN 1992

PRELOAD STRUCTURE
(SIOE VIEW)

IN-VESSEL REMOTE
MAINTENANCE ARM

VACUUM PUMP DUCT


