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Table 1 Remote handling classification in ITER.
RH Class |{Definition Example
Components that require scheduled remote|Divertor cassettes
maintenance or repair Closure plates and plugs
1 Task should be achieved in the minimum time|in RH port
needed. In-vessel inspection
Shall not require opening the cryostat NB ion source

Components that do not require scheduled remote
maintenance but are likely to require unscheduled

Blanket module
Cryopumps

2 maintenance or very infrequent remote maintenance |RF antenna and mirrror
Repair and replacement time should be short Diagnostics
Shall avoid opening the cryostat where possible
Components not expected to require remote Coils (TF, CS, PF)
3 maintenance during the lifetime of reactor Thermal shield
The projected maintenance time in case of failure may|VV sector
be long VV port extension
Port bellows
Diagnostics
4 Components than do not require remote

maintenance or repair

Table 2 Remote maintenance scenario of reac-
tor components.
Task RH Scenario
Inspection  {Inspection through vacuum vessel port
Inspection of damage/deformation and leak
testing
In-situ Utilize VV horizontal port opening
(in-vessel) |Repair plasma fadng components, leak and
repair  |electrical insulation
Class1  |Utilize divertor port opening of VV
(Replacement [Replace divertor cassettes, shield plugs and
of divertor |cooling pipes
cassettes) |Install into shield cask through double-seal
door
Class2  |Utilize horizontal port opening of VV
(Replacement |Replace blanket module, shield plugs and
ofblanket |ocooling pipes
module) |Install into shield cask through double-seal
door
Class3  [Open the cryostat upper lid
(Magnet |[Removal/replacement of TF coil with VV|
replacement) |sector using travelling crane

ZBREEEL-EE, M VORELRLIAT).

D7z

b, FAN—=%, Ty PROK— PSR (N
R REBHTI v NEYV 2 -, FHIZEE
) OIRFHEEIL, BZEREL I IAF A v Pefk
e g BAKFER— PROF A /N— 5 R— N BEZEER
LCERT 5. TNHODEETIE, BEIHT v A2
| EPRSTHERR A I L, BEEX Y A2 2754 F
ATy MDTT VIR L TR — MANT 72 A ¢

5. 1B, BRI, BEHEAYEINRE TS Z
EERFBIET A, Y AT EZTAFAY v MEIC
TEY-VERRETA.

2.9.1 FAIN—F{RF

TAN—H13, SR VE LT HRTFS T A
1 BEFCH Y, RTRHOEML 315720, BIER
SASED SN TWB T 23%7 + ITER* OTH¥EET
&, FAN—siEEEEEY M A FIVATRNC 54 fED
Hty MIDEILTWA, £ty rOEREIF12 b
YTHA. TAN—TRFOREEH© Table 3 (TR
T, FAN—FO3HUL, BEFHF Y A2 L _EHI—
WVEE%EFIVT 120 BERHIERE S/ 3 DORSFAR— b
MHATH . RSP R— ML, FANN—F Aty baT
TTN (4E) Ha BN SR BI2ODT VTV L=V
ARREINTEBY, FAN—F&hrEZEE TN
HFonz 2K L NV L—)IVEIEREL, 20
2 EO L — )V EaETT 5 3 FEEOBEEEE (P
7ty NEEPERE C CCC, BENt v MEBEEE .
SCC, MU —Hght v MEBHHERE) #FHL Tty
rOZHEAT

1 hAt v MEEPERE | KEEL, RFF-H
OREICRE SN TSRy P EsdRT 5

*PRE 10 SSRGS N EDA EESICBVTGIRE L
TWABREIER, 75 X< BT A RO ROk L T2
FE(b21T% o 72 F44%3 EDA ORFEERRERIIREN R
FHE® 8.1m (T3 LT 6.2m &, FEFIZT I MeRkENIR -
TW5.,

199

NI | -El ectronic Library Service



The Japan Society Applied El ectronmagnetics and Mechanics

A& AEM #4535k

Vol. 8, No. 2 (2000)

Table 3
tenance.

Design requirements on divertor main-

Items Major parameters
Environment | * Atmosphere: Dry nitrogen
* Pressure: 1bar
*Temperature: below 50°C
*Gamma radiation: < 30kGyh
Replacement | * Basic performance phase: 3 times

frequency | *Extended performace phase: 5 times

Total *1cassette: <2 months
duration time | * All cassettes: < 6 months

for
replacement
Cassette |*Dead weight: ~12ton/cassette
replacement |*Number of cassetts: 54
*Maintenance port: 3 pumping ducts
*+ 2 mm in radial direction between
cassettes

Installation

tolerance
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Table 4
tenance.

Design requirements on blanket main-

Ttems Major parameters
Environment | * Atmosphere: Dry nitrogen
*Pressure: 1 bar
*Temperature: below 50°C
*Gamma radiation: 30 kGy/h
Replacement | * Basic performance phase: 3 times

frequency | Extended performace phase: 5 times

Total *1module: <8 weeks
duration time | * One toroidal array: < 3 months

for * All modules: < 24 months
replacement
Module * Dead weight: ~4ton/module
replacement | * Number of modules: ~400
*Gripping length: 1~2m
*Maintenance port: 4 horizontal ports
*+ 2 mm in radial direction between
modules
* 50mm clearance between module and
port wall
+ 20mm clearance between adjacent
modules

Installation
tolerance
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Fig. 1

Fig. 2  Vehicle type manipulator system for

blanket maintenance.
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Cask based in-vessel transporter for blanket maintenance.
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Fig. 3  Central Cassette Carrier (CCC) in the
Divertor Test Platform (DTP) in ENEA.

Fig. 4

Second Cassette Carrier (SCC) for di-
vertor cassette maintenance.
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ouble-sea! door

heel assembly

Fig. 5 Transfer cask with double seal door.
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