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1 &= /INTRODUCTION

1.1 RHEOHH

A —F —FTEICIBN T, RN R (LI TR v o,) Z7 707y b
HIRRSTF S A5 L (Blanket Remote Handling System, PAF [BRHS) &\\9) & #FHiEd %, BRHS I3k
HRERBE T & 72 D EZERBNICBWC, BRBIECED2 7707y hORKWEITS, 7T 7> b
TV 2 VHROBRICIE, FHRE (FW) ST v v 2 (SB) 218 DM EIELE OV, FIEEECR L
DR S O PRSFAESE & BB & 0 FEHET 50 MBEIRSEY —MET T 07 MRRRRSF & AT A
IZ X0 BEERBNITHESN, v =2 L—XIZL D IFRRSTFHGICHRE LEH SN D,

1.2 MEORa—F

ARKEX, JADANT T 7y MY —)L U AT L% BRUS AT D702, Y — /L ORESHMERR & B
BFWZOWVWTRLIZHDTH D, REFITRFHESITE U TRET 5,

XEH D" TBD” (To be decided) IZRXFHEETE ORI IEZRT,

MEHO” EE” X, RERLARHAESEOHEBICE Y, HENWIEDEZ LD ERT,

2 18 AR R VB TE

2.1  BREROCEEICERAT 5k R OELE
WRRRSF Y AT DML, THEIES 2006/42EC) ISR SN A RIEICHES D &5,

BRHS DREEEFIILL FICHE > TREF SN D b D LT 2,

« EN 13001-1:2015 Cranes — General design — Part 1: General Principles and Requirements

« EN 13001-2:2021 Cranes — General design — Part 2: Load actions

« EN 13001-3-1:2012+A2:2018 Cranes — General design — Part 3-1: limit states and proof of
competence of steel structures

& D WIEEFRAIIZER O B AL RS OBk « Y,

BRI BRI T &I %,

- BFHTIT ERL EN B 2 AT 5,

- BPBREE, BUE - BAICIE JIS B A L TRV, YV — /L ORYRIZE M 5B OV T,
RD48 % ZEIT L, SRD IZIE D HrE B R K OREDME 7 7 AZBELED D Z L, JIS HkE O HIC
BRLUTIE, ENHRR L OZERZHHL, FAREOMEZFEH TE D5 I L2 BNHEEICXEIC X - TR
T,

VIR % & 7D THBIME K OEEUEIT, BRHS Okt BUERUSBROT A T4 & LTRAI L
Th Ly,

+ Control system standards (IEC 204-1, 1992) Electrical equipment of industrial machines
- Safety (JIS B 8433: 2000, JIS B 8433-1: 2015, JIS B 8433-2: 2015) /X EFEO LD LFAETH
Lz, RELTEMAETH D



2.2 i B ER
Ty PERBIERSFY —VEITRE Y A 2 215,

Classification of Systems, Structures and Components (SSCs)IZ X

BiEshs,

WE 7 T AT E 1.6,
U

2.3 HARE
ZEFHRFIUTIORTEAREFICE SO TAFORBG 2 EfiT 5 2 &, 7o, A8 HXKEIL TTER 5
HEZT o> N2 L TR TIUESRAETH 5,
(1) wEHXE
Z M .
. ZA bV IDM 27 B Ver.
x5
1.1 Project Requirements (PR) ITER_D_277ZRW8 6.2
Defined Requirements for PBS23.01 Blanket
1.2 ITER_D_VBF5DK 1.2
Remote Handling System
1.3 Blanket RH System Load Specification ITER_D_3XXRMB 6.1
1.4 ITER Vacuum Handbook ITER_D_2EZ9UM 2.3
1.5 ITER Load Specifications ITER_D_222QGL 6.0
SRD-23-01 (Blanket Remote Handling System)
1.6 ITER_D_28B6W8 5.3
from DOORS
Integrated Logistics Support Requirements for
1.7 ITER_D_3P4UPG 1.1
PBS 23-01
1.8 ITER Quality Assurance Program (QAP) ITER D_22K4QX 8.5
(2)  filiseimE I E
Z M B
o ZA b IDM 25 T Ver.
xE
Allowable values and limits in service level C
2.1 ITER_D_3G3SY]J 3.1
and D for ITER mechanical components
2.2 | Electrical Design Handbook (EDH) L& MR -
2.3 | EDH Part 1 Introduction ITER_D_2F7HD2 1.4
2.4 EDH Part 2 Terminology & Acronyms ITER_D_2E8QVA 1.4
2.5 | EDH Part 3 Codes & Standards ITER_D_2ESDLM 1.3
2.6 | EDH Part 4 Electromagnetic Compatibility (EMC) ITER_D_4B523E 3.0
2.7 | EDH Part 5 Earthing and Lightning Protection ITER_D_4B77ZDG 3.0
2.8 Plant Control Design Handbook ITER_D_27LH2V 7.0
Plant Control Design Handbook for Nuclear
2.9 ITER_D_2YNEFU 4.1
control systems
2.10 | Remote Handling Control System Design Handbook ITER_D_2EGPEC 3.0



https://user.iter.org/?uid=27ZRW8&version=v4.5&action=get_document

2.11 | Annex A - Standard Terminology ITER_D_2DX65K 2.1
Annex B - High-Level Control System
2.12 ITER_D_4GT]JJP 1.1
Specification
2.13 | Annex C - Standard Control Model ITER_D_4GUQ22 1.1
2.14 | Annex D - Standard Interfacing ITER_D_4GVQBJ 1.1
2.15 | Annex E - Standard Parts ITER_D_4H8S]JC 2.0
2.16 | RHCS Standard Requirements ITER_D_3QB52K 1.1
Blanket RH System Safety Protection
2. 17 ITER_D_3YGFBU 1.6
Requirements
Blanket RH System Investment Protection
2.18 ITER_D_3Y77XZ 1.3
Requirements
Design criteria and assessment method of ITER-
2.19 ITER_D_SYBSHK 1.7
BRHS equipment
Review, Inspection & Test Requirements for PBS
2.20 ITER_D_3PEMNF 1.1
23-01
2.21 | Procedure for Analyses and Calculations ITER_D_22MAL7 6.6
(3) &3
Z .
o ZA b IDM 2GS | A Ver.
xE
3.1 Vacuum Vessel ITER_D_2FC64M 6.3
3.2 | First Wall Interface Sheet ITER_D_33PH3Y 6.3
3.3 Shield Block Interface Sheet ITER_D_33TY]JV 5.1
Design input for Feasibility Study - Blanket-—
3.4 ITER_D_XZN38V 1.2
BRHS interface
Feasibility Study Design Input - Cask—BRHS
3.5 ITER_D_X29853 1.0
Interface
3.6 Interface Sheet 2301-2307-001 RH Operations ITER_D_4B8QLN 2.6
3.7 Interface Sheet 2301-2307-003 Control Room ITER_D_4BDYAG 2.4
3.8 Interface Sheet 2301-2307-004 Cubicle Rooms ITER_D_4BE9X8 2.4
3.9 Interface Sheet 2301-2307-005 Communications ITER_D_4B6MR9 2.4
3.10 | Interface Sheet 2301-2307-008 Central Control ITER_D_4BWM9E 2.3
Interface Sheet 2301-2307-009 Investment
3.11 ] ITER_D_4BG37M 2.5
Protection
3.12 | Interface Sheet 2301-2307-010 Safety Protection ITER_D_4BX248 2.4
3.13 | B#21 Hot Cell Complex — 2D Layout ITER_D_ 3BBEVF 1.5
3.14 | IS-23.01-23. 06—004 In  Vessel RH  system ITER_D_G7UL7B 2.6




maintenance Process

(4)  HBERGSCE

2 ZA bv IDM Z]FE S | A Ver,
w5

ICD-16-23 Interface Control Document for

FW.AD1 | Blanket System (PBS16) and Remote Handling | ITER_D_2WSDXY 6.0
(PBS23)

FW. AD2 | SRD-16-BS (Blanket System) from DOORS ITER_D_28B2Q4 2.4

B AD3 SRD-23-01 (Blanket Remote Handling System) from ITER D, 285618 L3
DOORS

FW.AD4 | Design Interface Control Procedure ITER_D_28VN]JG 3.8

FW. AD5 | Standard Template for Interface Sheet ITER_D_33RGW2 1.2

FW. RD1 Blanket modules dimensions and weight ITER_D_35ZJNQ 11.0

FW. RD2 FW&SB main geometry for RH ITER_D_CANQ4W 3.1

FW. RD3 Dose rate in specific locations along the ITER_D_WVHSDL 1.0
equatorial port

FW.RD4 | Blanket Design Description Document (2013 FDR) ITER_D_EBUDW3 1.1

FW. RD5 Design Description — PA 2.3.P1.JA.01 — Blanket ITER_D_9CQ2DW 5.2
RH System

FW.RD6 | IC-CMAF BLKT Modules FW + Shield Blocks ITER_D_PNKEV6 3.0

FW.RD7 | 2D model — FW central bolt ITER_D_W263HM 1.0

FW.RD8 | 2D model - FW Cap system ITER_D_W3VM4E 1.0

FW.RD9 | 1S-16-31-002 Leak Testing of Blanket System ITER_D_DVV5DY 3.1

FW.RD10 | FW Functional Tolerance Drawing ITER_D_TEENH4 1.1

FW.RD11 | SB Functional Tolerance Drawing ITER_D_VEZUHX 1.0

FW.RD12 | PBS 23.01 CDR presentation — 3.1 Conceptual ITER_D_46F7YT 1.1
design and compliance to requirements

FW.RD13 | Blanket cut & reweld strategy ITER_D_X26CSM 1.0

FW.RD14 | 2D model - FW Hydraulic connection ITER_D_VS8SQZ 1.0

FW.RD15 | 2D model - FW electrical strap 14 layers ITER_D_W2AZVZ 1.0

FW.RD16 | FW central bolt to FW pipes built up ITER_D_X2G8RG 1.2

FW.RD17 | FW central bolt to SB built up ITER_D_THPUWB 2.4




FW.RD18 | FW ES Tool Access built up ITER_D_X2TXST 1.3

FW.RD19 | Thermomechanical Analysis Preliminary Report ITER_D_XGUERL 1.0
(pads to FW fingers)

FW. RD20 | BMs for Kinematic Studies ITER_D_UVD4F8 1.0

FW.RD21 | Generic Appendix Bl (welding) ITER_D_RV2495 1.0

FW.RD22 | Final Report for Welding in the Heat Affected ITER_D_VMYPCH 1.1
Zone

FW.RD23 | Low friction/Anti-seize Coating Specification ITER_D_GKEM64 2.4
for Blanket Applications

FW.RD24 | Blanket FW remote Handling Compatibility ITER_D_XT87FB 1.1
Assessment

FW.RD25 | Verification of the structural integrity of ITER_D_WLWB3J 1.0
the RH gripping finger and of the interfacing
BKT First Wall component

FW.RD26 | Material Approval Request: EPDM in contact ITER_D_XB5662 N/A
with FW

FW.RD27 | Remote Handling Code of Practice ITER_D_2E7BC5 1.2

FW. RD28 | BKT MABA FLOW SEPARATOR ITER_D_427A9K 1.0

(6)  WEfET v 7 G E
Z
ZA Fv IDM ZMGLS | ] Ver.
G

SB. AD1 | ICD between PBS 16 and PBS 23 ITER_D_2WSDXY 6.0

SB. AD2 | SRD-16-BS (Blanket System) from DOORS ITER_D_28B2Q4 2.4

SB.AD3 | SRD-23-01 (Blanket Remote Handling System) ITER_D_28B6WS 4.3
from DOORS

SB. AD4 | Design Interface Control Procedure ITER_D_28VNJG 3.8

SB. AD5 1S-23-15-003 Interface sheet between BRHS and ITER_D_2FC64M 6.3
VV Equatorial Port

SB. RD1 Blanket modules dimensions and weight ITER_D_35ZJNQ 11.0

SB. RD2 FW&SB main geometry for RH ITER_D_CANQ4W 3.1

SB.RD3 | Dose rate in specific locations along the ITER_D_WVHSDL 1.0
equatorial port

SB.RD4 | Blanket SB Remote Handling Compatibility ITER_D_XT8ZCE 1.0

Assessment Report




SB. RD5 Flexible cartridge tolerance built up ITER_D_X8D4RR 2.1

SB.RD6 | Activation of Blanket Module ITER_D_2DK3WQ 1.2

SB.RD7 | Blanket Design Description Document ITER_D_EBUDW3 1.1

SB.RD8 | Design Description — PA 2.3.P1. JA.01 — Blanket ITER_D_9CQ2DW 5.2
RH System

SB.RD9 | Blanket Modules Dimensional Variation Model ITER_D_NPJYEW 1.0
3.0 Compliance Status Assessment

SB.RD10 | R&D for the blanket and remote handling ITER_D_FXWZLM 1.1
interfaces in 2010-2011

SB.RD11 | Staged Approach Configuration — PBS Level 3 ITER_D_SNE6G8 3.3

SB.RD12 | C23TD64F] — Design Work for Shield Block ITER_D_VNCZVT 1.3
Gripping Features of BRHS

SB.RD13 | Memorandum on blanket welding gas ITER_D_UAMBY3 1.0

SB.RD14 | 2D: SB#05 type A ITER_D_LYDJ28 2.0

SB.RD15 | 2D: Centering key pads interface to SB ITER_D_UFFXQK 1.0

SB.RD16 | 2D: Electrical strap interface to SB ITER_D_UG4FBK 1.0

SB.RD17 | 2D: Flexible interface to SB ITER_D_UGC3KZ 1.0

SB.RD18 | 2D: IMK pads interfaces to SB ITER_D_UGBZ4X 1.0

SB.RD19 | 2D: SB insert ITER_D_UGCBHL 1.0

SB.RD20 | 2D: Electrical strap ITER_D_VNV4AB 1.0

SB.RD21 | 2D: flexible Cartridge Inboard ITER_D_T27X4A 2.0

SB.RD22 | 2D: flexible Cartridge Outboard ITER_D_VVVAFR 1.0

SB.RD23 | 2D: flexible Cartridge BM#18 ITER_D_VVVGFS8 1.0

SB.RD24 | 2D: coaxial and monoaxial ITER_D_VNVAFB 1.1

SB.RD25 | Status of the Leak testing of Blanket Module ITER_D_QASBN7 5.0
during assembly at ITER

SB.RD26 | VV tolerance requirement (partl = SB ITER_D_C82K4D 3.2
interface)

SB.RD27 | IC-CMAF BLKT Modules FW + Shield Blocks ITER_D_PNKEV6 3.0

SB.RD28 | Final Report for Welding in the Heat Affected ITER_D_VMYPCH 1.1
Zone

SB.RD29 | Generic Appendix Bl ITER_D_RV2495 1.0

SB.RD30 | Global Structural Analysis Report during ITER_D_Q5UY2E 2.1
Blanket Module Handling Operation

SB.RD31 | Removal of non—damaged SBs required for ITER_D_WP53UY 1.0
removing target SBs

SB.RD32 | IS-16-31-002_Leak_Testing of Blanket_Sys -




SB.RD33 | Low friction/Anti—seize Coating Specification ITER_D_GKEM64 2.4
for Blanket Applications

SB.RD34 | BMs for Kinematic Studies ITER_D_UVD4F8 1.0

SB.RD35 | SB ES Tolerance built up ITER_D_X86NTS 1.2

SB.RD36 | Electrical strap to SB built up Material ITER_D_U4NRQU 2.0

specification of SBs
6) ZoMmEBXFE (5%, EHAKEE ZIIHMSEAXEE T2 /RS 5)
Z M .
L ZA Fv IDM 2L EH Ver.

x5
Feasibility Study Deliverable — Operation

RD1 ITER_D_38KY23 1.0
Procedure

RD2 Test report - FW pipe alignment tool prototypes ITER_D_38K5L7Z 1.0

RD3 Study on design options of FW tool base ITER_D_2D6VG6 1.0

RD4 Concept study of the BRHS Dexterous Manipulator ITER_D_272WK7 1.0
ITER BRHS Double Containment Structure

RD5 Performance Test Results and Subsequent Design ITER_D_WPT3V7 1.0
Modification Proposals
Feasibility Study Design Input - Material

RD6 ITER_D_XJ22WL 1.1
Selection Strategy

RD7 Report of Procedure of In—Vessel Rail Deployment ITER_D_YX77EY 1.0
Panel Report of the BRHS Remote Welding Method

RD8 ITER_D_3GTGSC 1.0
Selection Workshop
Recommendation on modifications of FW gripping

RD9 ITER_D_XWL5RF 1.0
hole and FW gripping finger

RD10 BICR First Wall Electrical Strap Bolt Parking ITER_D_2VKM95 2.0

RD11 CONFIG_FW_gripping_point ITER_D_38SXJG 1.1

RD12 I0 cable catalogue ITER_D_355QX2 6.10

RD13 Design report of Dexterous Manipulator ITER_D_45N7NU 1.0
Design development plan of BRHS tooling for

RD14 ITER_D_24DYRC 1.1
Blanket replacement

RD15 Final combined task report (C16TD168F]) ITER_D_ PSLFUA 1.1
Final task report for “R&D for the blanket and

RD16 remote handling interfaces in 2010-2011" (Task ITER_D_9XK6DG 1.0
Number :C16TD154F]) Subtask 5: End cap cutting

RD17 CAD Manual 08 - Collaboration Processes ITER_D_249Wv4 2.5

RD18 STD_FW Electrical strap gripping feature ITER_D_3XRE2E 1.1

RD19 Global Tokamak Seismic Analysis Report ITER_D_33W3P4 2.1

7




RD20 Concept Study of TELBOT for BRHS DMNP ({H.LAXTC ITER_D_3TMKFD 1.0
FEBHR, BREE D A QST 2 HEER, )
RD21 Design Review Procedure ITER_D_2832CF 6.4
RD22 Procedure for the CAD Management Plan ITER_D_2DWU2M
RD23 Procedure for the Usage of the ITER CAD Manual ITER_D_2F6FTX 1.1
RD24 Procedure for Analyses and Calculations ITER_D_22MAL7
Procedure for Identification and Controls of
RD25 ITER_D_U344WG
Items
Working Instruction for the Delivery Readiness
RD26 ITER_D_X3NEGB 2.0
Review
RD27 Requirements for Producing a Quality Plan ITER_D_22MFMW
RD28 Procedure for Management of Deviation Request ITER_D_22F53X
RD29 Procedure for Management of Nonconformities ITER_D_2LZJHB
RD30 Quality Classification Determination ITER_D_24VQES
RD31 AXON cable drawing (Drawing No: A26636A1) - -
Test report - Durability test of Dry lubrication
RD32 ITER_D_4UNJ89 1.0
S—compound film linear motion bearing
Feasibility Study Deliverable — Material List of
RD33 ITER_D_4AJG68 1.0
Stage I machines
ITER System Design Process (SDP) Working
RD34 ITER_D_4CK4MT 3.3
Instruction
RD35 2.3.P1. JA. 01 Applicable documents list ITER_D_57H2CQ 1.0
RD36 Design Description Document Annex—A Control JADA-23102-
System 7DE3002-1
Specification for adaptation of exchangeable
RD37 ITER_D_4ABLX4 1.0
gripper for BRHS
RD38 RH Gripper and Interface Development Concept ITER_D_66VA28 1.0
RD39 System Design for ITER First Wall Remote N21-D0163-00
Handling Tool — Equipment Design Description (to be uploaded)
RDAO Material list of Stage I machines JADA-23102-
7DE3009-1
RD41 BRHS Material list ITER_D_66VPNB 1.0
RD49 Test_plan_of_Passive_holding system_ for_BRHS JADA-23163-
03PL0001
RDA3 2D_Drawings_of Passive_holding system_for_ BRHS JADA-23163—
03DW0001
RD44 BKT_General Weld Thickness reduction ITER_D_5EF4ME 1.1
RD45 Concept Design of Tool Manipulator for the ITER_D_54PGSM 1.0
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Blanket RH System ({H.UASCIERH R, #EZED A QST
MNHIER, )

RD46

Gamma-ray irradiation of Aluminum Bronze (JIS

C6191) at 0.4 MGy

ITER_D_23]J628

1.0

RD47

Irradiation test report of maraging steel
surface treatment by gamma ray irradiation under

relative humidity control

ITER_D_3TZXHU

1.0

RD48

Application of EN standards in design and

manufacturing of Blanket Remote Handling System

ITER_D_UXYHFR

1.0

RD49

Feasibility Study Deliverable - Operation

Procedure

ITER_D_38KY23

1.0

RD50

ITER 55— BE LR 51 FH i A5 3 A7 M PN A 85 0 1 fif A =+
(Feasibility Study of Radiation tolerant bore
scope for Maintenance of FW for ITER BRHS)

JADA-23163~
04DE3001

RD51

ITER 32 B PR ST B8 2 D T O AR REAT BB AR 77 2 =2
— 7 OHYE (Design and Manufacturing Report

of prototype Borescope for visual

inspection and monitoring for pipe

welding of ITER BRHS)

JADA-23163~
04MR3001

RD52

Technical proposals to facilitate BRHS Design

and Operations

ITER_D_37EYLB

1.2

RD53

VV Ventilation & Atmosphere in Mode-1 LTM of
Phase—4 DT

ITER_D_VCUA5R

1.0

RD54

Design Description — PA 2.3.P1.JA.01 — Blanket
RH System (DD v5.0 F&FTHEAD tool DEEEFHTHOU
TZWT5H720)

ITER_D_9CQ2DW

5.0

RD55

ITER 7 F >/ v MimlRERSFH R FF NERSF Y — L D
RHESFL LT TR MY — Lk ER

e
e

JADA-23163PR3001

RD56

Design of flexible bolt tightening tool for ITER
blanket — Design report

RD57

ITER Wik 7 2 v 7 7 U 7 ILR )L Bt el bR i
DORIUE HEFEX

JADA-23163-
02DW3001-1

RD58

8 K ONBL A 25042 — VR R G T s

RD59

Test plan - Verification of welding tool

prototypes for Blanket Remote welding

RD60

TTER 55— Ry KK/ P B 2 - S8 8 0/ VU L3




A BRE
RD61 Report — The design of pipe alignment tool and | JADA2316PR0022
pipe cutting tool
rpeo | ITER M7 7 > 7 a7 %y bax s 2 [ TIG #HE
RERIEE O RUE A H
RD63 Test plan — FW Pipe cutting test
rp64 | ITER B —BEx L7 kU LA b T 7R bk
WP lwaxat W
RD65 Test plan — FW Cap cutting test JADA-2316PL0002
RDE6 Outline of the tooling operation for the FW | JADA-2316PR0023
replacement

(7) &% CAD =5 /L

Z KI5 BM,
o XA R~V - 1 FH Ver.
e 7 7 A MR
Configuration Management Model of EW, SB, and 3D:stp
CAD. RD1 DET-03305-]
Vv 2D:dwg, pdf
#4,6:x_t DET-04670,
CAD. RD2 3D model of Detailed Model of FW and SB
#10:stp DET-04727
#10FW: dwg,
CAD. RD3 2D drawing of Detailed Model of FW and SB i DET-04670
p
CAD. RD4 VMNP_EE 3D:x_t
CAD. RD5 in CASK_RFA+TELBOT_ASM_20201027 3D:stp
; R 3D:stp
CAD.RD6 | TELBOT f=¥#EfIRF 7 12 » 7
2D pdf
CAD.RD7 | ES bolt JRDJEIR -
CAD. RDS8 Tool base 3 ZA =27 K CAD 3AD:x_t
CAD. RD9 MTPP 3D CAD showing the available space 3D:ix_t
CAD. RD10 FW Gripper 3D:stp
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3 ITER 77 % v MERRSTY —/VOBE

7Ty hEY 2—0 B I LERKEE (SB) B O —BE (FW) 2»ofkansd (X 1), SBixHE
ZERMICHEE S, FWIESB BICEESND, BT LT T Ah— ) o VBIOF—%2 L
THERLGIZRV AT o TS (K 2), AaA ZuFmic 18 Ecs#Si, M 3I1RT X912
T ST 5, WAHEIK (3 MPa, 70°C) 1%, SB D% A E 7 I3MIT TEZERZRN O IR S~
==V RIZE > TBMIZHFE S, 7T 07y bk 736 MW OEVAEFRET 2 L 9 IC3kEI S
TWd, WAKIZ, a7Foyaxy 7 LoyE %2 LT SBIZHHE SN D, /mIE 1T, J#EiET o
BZERE L~ =R — )L FOBWEREIC G 5 72O D4y I Zesik it 2 445, 45 BT E R &8
RN 720D L7 MU INLVARNT v (BS) 26T 5,

WHKIL, BERBRDDIFEI N HEEIZ L > TSBICiG S, SBd FW ke sind, 4
I 1, SRR O EZER AR & IE OBBEIR O IR T D T2 O+ i kit 2 H 9 5, FW & SB
MOMERE X, FW HBERFEICFER T2 FW SO BICI3aE e LI X0 Ui - T 2 038 H
Do SBIZWIZZLF TR EENSBLY MU BILARNT v TRV MIEYEET D, FWIX
SBIZEY R TARAL RBEIOFW =L 7 NYUAINLVARNT v TR MIEYEET D,

Blanket Manifold

Rouﬁng \

Upper Port

Equatorial Port

Outboard Blanket
Modules Attached to

Vacuum Vessel
Inboard Blanket Modules

Attached to Vacuum
Vessel

=

1 ITER EZEZ4:Wr >
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Elexible cartridge

Intermodular key

(28 PNl K

(a) Inboard (l;) Outboard

Section through Flexibles Section through Intermodular keys Section through Centering key

VV housings with pads contacting surfaces (4)

Z\

2 WESBOA L H—Tx—A
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3.1 ITER 7 F v/ v FERRIRSFY — VO EAEH F)E
FW J O8N SB AR5F O FAGEH FINEZ TR RT,

5 —B¥ (FW) 2T Ig YERR 0w 77 (SB)As A FIE
i B
IEREME
- BIEEM sB Eu it
FwW EZsL o o
I Fw FRatL Fw ER{i
FwW ER{TIF — -
1
EIBEE 0 sB FuaHL IR

[X| 4 TITER %—RER KONk 7 v v 7 35#i0 Ho A E ] FIE

3.2  HF—EE (FNBIE
FW (X ITER OF—DOEGEEEETH 5, FW O F & ENL, 77 A~ ORI R oo N~
ek (2R, B L) ZR#ETHIZLTHD, i, 77 X~ & M~ 7 #EEmORIC
WO R R R T 2 ZH R ERETHY, 77y ho—HL LT
(i) IR ~OFEBEE/NRICMZ D BENDRBINTMEHI XL 57T X< 5 OBLA
NG, TR DIFIEFEZDIELZEL)
(ii) MEICKLToREEZET 5 L L bICHERMELRELZH Y VA~DFy 7T X<
DOEEMIZER L FW OHAEAEL | BRI EIXZ O EX /G T Z %)
ZEDBMETHD,

3.3 W Tuvs (SB) BE

SB D ERHEREIL, B & FW S VCHAKEMG T2 2 L TH D, = KTy 7%, B2
BHENCREINTZE2TOarFR—3r b ((FRCRGN A VOBHEEE) LA V¥ —T = — A%
AT BT BETH D, PIETERICEI LT, 8 & KDLHITH 85/15 IR SN TV 5,
ZORIT SBRORa A XNVGEITF ¥ o RNV OEE VA X ek 35 Z & CER I N, £z,
KR AT KR O EZERGROEEARIIN T 2 AW OB KT 272012, SBIZHEVWAY v
N &N LT,

14



3.4 RSN HKELEBEE
77 2y MRHUKEYE ORI (SR8 SIREILLLT O 4 EaTTh 5, BZERAGRIC SB B

K OVFW Z3%(E T DB O AL OBIENIE (1) 2~ 5 (4) DNEIZ, IEHEX (4) 76 (1) DIRICHE .9 %, FW @
K T H5E1E (D) KN DR Z R ET 5,
(1) Fv v 7L FWHHKEE X v 7 R— |
(a) U/ IRBEERIGIR « VEBEERAE ¢ 48mm (WIHFHFIE ¢ 50 mm) . PUJE 2.5 mm o> P4 Gil A (X3

FW. ED8 &% O* RD44)
XY T EREET DA (V) 1TFy vy I AR— N LIKIZoX 2 EHFAE Y, 1 EAT

H OB TR IERMaME U % 720 EWHERIOBRIC 2 EETH 2 %3 %,
C B EBERMEMNST 7B AT,

(b) BHLETRIR : 15 deg N 1T
(c) VRBEEBMIEL - SS316L (IS0 10216-51H L, #5&EH 2> 5 DI HH L D7z Hffids (S) & A =i

FRRICUES 722 ATREMEDS & D A TR EEMEREEIC 2 72 > TRBS L E,)

(2) FWHHEKERE L 7o —k R L—X
(a) UM/ AR TR « AME ¢ 48,72 mm, PIJE 2.5 mm OBCAE (i & FW. RD14)

- FBERMEND D YIS — VAR L. WD O OB E T 5,
- EEOBRITFEINCREA DY Y — U LY | BEREOREZMIET 5, Y — /X
BB DY — /L ONEIZHA L, BEGDOEEZ L TV HIRETHEET 5,
- REBAL OGN/ BT v v T EVAIRIE CTHER T D,
(b) BHIETAR : 15 deg W= 1T (R = — U v & —I|Z L 5 Uik O e+
(c) EBEHBME : 3.4. (1) (c) & AL,

(3) Z7m—EL—X L SB
(a) UIlr/ VAR TR « AV 2.5 mm O PR | VABEARITUINT R ONFHARERIC PRV FRR o ~HEIS
JERT 2 GEAKE 3.3),
- FEHELEIE @ ¢ 73 mm

« HEPZ20H 0 ¢ 76 mm
o RENLOEBHELEW, v v 7 KO HEIKELE DN R RTE CEMT 5,

(b) BRZEIMR : X 72 L o> T (R —/L Y — Uitk O FREEEE)
(c) VRBEHHME : 3.4. (1) () L [FIkR,

(4) arFyvyiaxs L sB
(a) YIWT/TREEERIEIR © PNER ¢ 100 mm, PV 2.5 mm o> 75 (i FH (X5 SB. RD24)
« KREALOIEBEIT TN, F % v 7 G EKELE K O 7 10—k S L— & PMERRE TENE T 5,
(b) BHZCIZHR @ 15 deg W= I B (R 7 = — v & —I|Z L A YW O FiRE)

(c) VRBEEHME : 3.4. (1) (o) & [FIBE,
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@70—+t/5L—R-SBHEIEL
(70~ MER)

DF v v THEERR
(¢ 48 M)

QFWAHERE -
ZA—E/SL—RFES [ @aAFFv AR R
(AR P43.6 FE)  p— - SBRELR
(PI1% ¢ 100 AIE)

5 PRNFXIGim HI/K B E R e

3.5 RSP ANL MEE
FW % SBIZEE T HBICIEE Y TR R OVFW ES ARV k ZfEfE L. SB #E 2554 (VW) |2
BETDEECILSBES RV b &7 LX TR R &S 5, 5ERIIC OV TIL, 8.6.2 O L#K %
BROZ L,
(1) 'Y FZAARLE (CB)
CBIXFW & SBOEREEZHME LTHEAINAHRL N THD
(a) MA@ : FW.RD7
(b) ikt b
- fifEs (FW % SBICEX BT ARCEIINT % kL) @ 750 Nm =+ 10%
- AFED 1 8.4 kNm +10%
(2) FW ES7R/L  (FW ESB)
FW ESB % FW 4EEF RO BLICAZE L, FW & SB OEX AR 2424t 5, CB DIRKE D% ITHE
fEnd, (BE)
(a) XM : FW.RD15
(b) 645 RL2 : 480 Nm £10%
(3) SB ES7R/L I (SB ESB)
SB ESB 1% SB & VV @XMk 2 #2925, SB & VWIZERET HERIZSB 77U »/Nc kD
ffE S, —FrR722 SBOMEFEE LTHA SN D,
(a) WM : SB.RD16, 20
(b) 645 RV 2 : 480 Nm £10%
(4) Z7vXT 7Rk (FB)
FBIXSB & W OERBEEE LTHEHINLHRLNTHD,
(a) & AXim : SB.RD17, 21, 22, 23
(b) G4k RL2 2 8.4 kNm +10%
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SB ES bolt

(x2) Flexible bolt
(x2) N ol
: - ; :
=k . 5
— @
Central bolt | e
]
B ;
i ®
! - @
G & .
" b i
—— £ ! :
: 0
4 o
"” o .
k_ : = SB -
FW

A-A

6 PRFXIRAIL b

3.6 NBAR—HFMAZLDTZ 57y FEYV 22— NME

ITER BLZE 7588 ITARE AR — b 23 18 2 (GEMAR— b 14 B, FHAAE—F 4{H), +TOE
BIAR— MIFESHET, 77 X<l TBM, ECH ROV ICH %D AT AZEV 4 THR TN D
HPERLFIIZL (HNB) & A7 L DTRD WIBIREK BN DB 7 A T —2 a AT B L 52 5, Tﬁw
IR E AT H BMITEZERRE 7 #—2,3,4 ICHBE SN TWAS, ZOME, Z OERO$~To BM
1T, FOWY T IO B S 2 HET 52 L1272 %, GEFIXZEEW. RD4 2. 2. 3. 2 18)

Test Blanket Module (TBM)

| Diagnostic Neutron Beam (DNB) | Equatorial Port 02

Vacuum Vessel (VV)
equatorial segment sector_02

| Heating Neutron Beam (HNB) l

Shine Through
BLKT Row 15-16

77y MERRSTH IR
%Eaﬁm u.ﬂ%ént%— ST e Y 7 BIRICT 7 A LTRSS ALT ) Bk S LT, ITER
oy MERBRTEEIIEZEZARNICHIMROBEZ R L, #ul hice—2r~v=t 2 b —
W)%%ﬁ#é%@%ﬁO(l8)VMiTu4&wﬁW TOTZ %y MIT 7 ATHE

m}f\l

/\q{/

v
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bV, BERGNETOT 77y NOTSHT B LEITH, £, INUESSROHRH~= 2 L
—Z L L TWoMIZY—L~=t'2L—% (TWP) X FT 7 AT T A~v=t'=L—% (DINP) % H
W5 (K 9),

8 ITER 77 »/r v b imbRfRsrisastit 2

Tool base (TB)

Vehicle manipulator

Dexterous manipulator Tool manipulator
(DMNP) (TMNP)

9 EMREIRST IR OB R AL

3771 Y—i<w=F=2L—% (TMNP)

TMNP (X WIS — AT = U RAEWEN L CHERIN D i~ =t 2 L—& T, FITREY—
b (40 kg LLF) O KU 7 %4795 (FRD), Z OREARIE, 40 kg DY — L& v R > T alfg7
2RO~V =E 2L —2n5lb, BFHCHWD 77U v ROfEHE RD38 12787 “Generic RH gripper”
WZEESWTIT 9,
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Telbol T5 ky payioad

Telbal 50 kg paylaad

981, GBD 800 284,5 805 361 450 700 3B4 5 gos
JE : JB - —_ _— sl ie =
+ Grippar l 1 + Gripper
'fﬁ#_ L A ¢ s | 4;35_ ....... |
\ T TE e Hitg AR
| | S ¥ [
' 50 kp payload /3 2 _75 kg payload B W2
1751 1851
i 2045 5 - [ 1905 § -

3.77.2  TIATTFAv=Fal—% (DMNP)

DMNP |3 — k7226 RFA 24T L TR SN D THIORMEHA~ =t 2 L —% T, EITV— /L ~Dfs
W/ HAENCHAND =T 4 VT 4 =TIV T ZDONR) T B ATICEHER, B
TSR THIE L2 — /L D L A% 2 — B K OV TMNP OVEZEMBNCE R+ %, (ZMXE RD20)

3.8 V— L F R — g JEE
}wy~wx—xm%—ﬁﬁﬂkmﬁ®%¢¢¥ N B BER ISR E S 4L, KEE DY) -

AERAREY —VCHHBO R AW ARt 25 (X 10),

X 10 TMNP L T ABHKERE Y — DN R o THEA
19



4 FEEEHARY —VERFIRE

B BEASHANR IS T Y — VEATFIEZ X 11 KO 12 12587, affliX RD49 25 = &,
R Y= _N—=A TR N TRV MERREOR 252 bR 25810, FIERE L OWRE
YERSH D, (ESBT OHRATFINEZHZOLETTEMNTAHZEET D, )

DMNP Deployment

|

Cooling Pipes Cutting

Central Bolt Loosening/
Temporary Bolting

|

FW removal preparation
(TMNP & TSR &FWG
transportation to VV)

I

TB & CBT transportation
to VV (TB installation to
target FW)

|

Tool Base Removal
and installation to
next target FW

End Caps Cutting and
Removal

ES Bolts Loosening

FW Removal and
placement to MTPP

¢_

FW transportation to HC

; I — —
FW Temporary Tool Base Deployment/ Tool Base Removal/
Installation Tool Base Installation Tool Base Withdrawal

Central Bolt Tightening

Cooling Pipes Welding
- Pipe alignment
- Welding
- NDT

{

%

TMNP & TSR & FWG
withdrawal to HCF

ES Bolts Tightening End Caps Welding l

- Newcap
installation DMNP Withdrawal
- Welding
- NDT v
— O
L Ll i
12 B BERA IO Y — AR IR
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5

R v v 7 TRy — VERTIE

W7 v 7 AR FE M % Y — WAEETFIRZ X 13, 14 (2527,

SR ’

DMNP Deployment

ES Bolts Tightening

'

SB with Ext.wench
transportation from HC /
SB with Ext. wench
Temporary Installation
including temporary bolting

v

l

Coaxial connector
Welding

'

Tool Base Deployment/
Tool Base Installation

Flow Separator Welding

Flexible Bolt Tightening

Ext. wench Removal

[

|

Tool Base Removal/
Tool Base Withdrawal

l

DMNP Withdrawal

X 13 e o v 7 B0 FHTRED Y — AEZEFAE

-

DMNP Deployment

Ext. Wrench Placement

}

Tool Base Deployment/
Tool Base Installation

|

Flexible Bolts Loosening

Flow Separator Cut

ES Bolts Loosening /
Temporary Bolting

!

Coaxial Connector Cut

Tool Base Removal/
Tool Base Withdrawal

L

L

PN

SB with Ext. wrench
Removal /
SB transportation to HC

}

DMNP Withdrawal

14 Wik 7 =y 7 B LEF DY — AEREFNIA
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6 EAWVWEM
VBT D EE A WA R T,

6.1 FWEE
AV B —T z—A— }(BRES 3. 2) ROHENE (BBES 3.0 23 MT 5 2 L, DT
I A R
cFW DAY 72 MEH (BHEFW.RD2) (SHIG AT RRkF &5 2 &,
- BHECFW XK 1ton £ 9%

6. 2 SB Bt&
A B —T =AY — MSRE T 3.3) KOHEKE (ZHE S 3.0 2535 Z &, LUTFICFR
FIHA T
*SBOANY T b (ZHEFW.RD2) IR ATREZRGR G E §° 2 2 &,
« HE:SB 3K 4ton £ T 5

6.3 VVE&
Ao B —Tx2—AL—F(BRES3 DABRTH L,

6.4 VMNP L EHEY —/ILHEORE
Tool changer Z N> R —/L (E&Y—/) & VWNP OEE L LTHWD, BESIEOZEMIT
8.3. 1. 1 THZZM,

6.5 Tool Manipulator Et&

Tool Manipulator (TMNP) X VMNP ez SN A Wi~ =' 2L —% ThH ) YV —/LED/ N
KUY 7 %FIZITH, TINP IZ X VR4 5 Y —L (REY—/L) & TMNP OEAESEIX8.3. 1.2 1HA
S, TMNP DHREICHOWTIX 9. 1 THLBRT S Z &,

6.6 DMNP & (working)

DINP I[ZIFNDEERL, =T NNy R U IRV AR 2= EBIEEM DN R Y 2 T %47 5 2
Hi~=t'2 L —%Tdh b, Dexterous Manipulator (DMNP) ODOHEEEXEHIZ DWW TIXRDI3 2, {LEEIC
DONTIR9.2HESRTHZ L,

DMNP (2 L AR A 4HET 5 a2 AR —3 > MZ DWW TIL, RH generic gripping interface (RD38)(Z
K HHEFRAWERITH Z &,

LUF® DMNP & — /L DEREWIZ BT 2 ZORFIHIC B ¥ 5 F23 TN I 4 #% O MG CREME 35 & D
9%,
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- R OIS IEMRE /T 5 2 & (T —IC L DB IER)
c =T NN R I S ER
ca2—F 4 VT WA (EE—T 4 VT ¢ 15 RDXX GBI EEH))

6.7 Module Tool Pallet Plate (MTPP) Ex&

BIEREGN O — )VFHORERIIMIPP IZ X W4T 5 (K 15, CAD £ /L : CAD. RD9), MTPP |% FW/SB
B =R AR — LT 7 58T 5, ¥ A7 ~OUIUHIFIZIZ MTPP % In—Cask Storage
Rack (ICSR) IZ#&#9 %, MTPP (% IPT IZ45fE S4v, R— Fvb VW NIZHRA T 5,

MTPP (ZHE#H T % 72 6O DR #R~T1£1T ICSR (6. 8 TH) (ZHil#) S 415, ICSR IZHEHL FIHE T do4LIL MTPP (Z
EHATRE L T 5,

MTPP

Tool rack
(Size image)

X 15 MTPP IZ X % VV N~ — L%

6.8 In-Cask Storage Rack (ICSR) EX&
ICSR IZHEH ATRE 22 Mg O~ E A B 16 17T, X 16 (1) Ofkak NEF Dk Z FIH A TRe & 2
GEEAOEIIFAIRATE$5), LOESIZ) 7XOMNEICE>TFRO X IR AR D,

(1) vzx1: 16 (F) 2Rt fEik %z L & LT HREE, 7272 L. Cable handling equipment
(CHE) MFEET A1V 74 1T MIPP BMEH ST 5 & MTPP #5884 & CHE 28 T4
THD, FATLTY 74 1 EOMIPP Z IPT (22 FETFIEE 5 (G2 IPT o> MTPP
BV 7HZRTBEIZY 7 3> 7% 2> ) 7 X 1 DIEICZIFETLERD D),

(2) V7 2:K 16 HOMEE (1720 mm, SB #15 OBE+25 mm A1) % L & L Tl AlHE,

(3) VUTH3:UTH2 LD A AR, 72720, U7X 2|2 MIPP 2540 L 72\ 35
GV 72 1 LAFEOFEE MR (2T,

% : ICSR JEHEd DA . WA OFEK (154 X 340 mm, AT C35) D22 % F AT RE,
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Space 3
(when ICSR is not installed)

’ % -

+

Space 2

.~ Space1

MTPP lifter

(for protrusion part)

/ ICSR
J = i ,
MTPP
340
154
3
——] ]
—— |
M.CASK i M.CBP
ANN\\
>> ZRRLADI75VR 2
o 7
ot >/ % 2 9J///
18732 gl }4/1///
Nz
- N/
X W O]
5% Xz AlI I 1 L r %H i § [ ]
15115 T
/ L I L L
NN\

16 ICSR T MTPP |Z#E# rTRE 7225 (from ECS-A4-000221 Rev. 1)

6.9 He V—7RABREERS
YR E X ITER MR R U ERT E CTh 5, 1B 1 BS54

6.10 Fv FEARE

%

LEOMAE WK ZITRT D,

Ay hEALBEOLAT T F2XKE 3.13 12, Ay MBI A2ERRSTF 7ot A% 3.14 |
TT, Ay MEAMCEIT S Y —ABRBO ORI NS OREICESS b0 LTS, BL, Ay b

TV ORGHERIC K0 RN S D RN B D
B EfTEEE 8. 3. 6 [T,
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T WEFKHORE

Y — VICHIIN & 3 5 B IS DU T, VMNP 4EEFREZ: E OHIEMEHT A2 QST & L < 13 VMNP HfEH
TIAXICRVERL, YV EY T I A YITRRT OB DET D,
(1) V= _X—R « Y —)LT v 7% Blanket |Z[EHET DR O EHME~ DR E S WK =
RIE~DEEWE TIOR3 DHHD)
- 1

—  FrEAEIZXF L EN13001 OJE D D28k 1. 48 23 Ui ICx LR/ N &
- SL-1 (100 £E{— %)

- Ty MNEEROEZER S Zero Period Acceleration (ZPA, Table 8.2 of RD19
(SGHEF 1.3 LR INTWH))IZESE, SL-1 1T SL-2 fmfED 1/3 THHMiiL TR
WEEDHNTWNAZ EMND, 13.9 m/s? x &R 1.22 = 17. 0n/s* OFFEEIINE I
FREBERBANGEITE S Z &,

- SL-2 (1 HHEIC—f)

- 7T 4y MEEROEZERE 7PA (Table 8.2 of RDI9)IZHESE ., VWK I2BIFT5

27.8m/s* x 1.5 = 41.7 m/s* THEERDIE FIZEL RN &,

He

)

(2) ENLSN OB B O TE2 ) — REICLVHIETE D H D)
- 1 R
— A EAEIZXF L EN13001 OJE D 5L 2fREL 1. 48 A e U oI % LA 3 2 &
« SL-1/SL-2
FEOMESME(SL-1: 17.0m/s?, SL-2: 41.7 m/s®) OEINNTKE L, &80 82830 %
FEhed 25 Z &, A TEESMEIMEEL B AR X D5 GHEIE A AL 35, &
fili s Rt em OWiE U A 7 DR diuE, MR T P —2 B3 578 EORiEE LR &
Mg Z &,

HARBIRHtE 71512 DT BT,
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8 HF—EROERKT v 7R — VO

8.1 R EE R
FW > — /L L OV SB Y — v U 2 N & DL NIZRT (&S RD14),, EFEAS O Frs st (TTER #FEFTES)
PR Sde, BUEEOMEY . WIC L VET 5 Y — & [HEEY —/L (Heavy tool) |. TMNP & (TMNP

£ 1 FWERSFY —b
No. Tool name Abbreviation Weight Note
Classification

FWTO1 | Central Bolt torquing tool CBT Heavy *]
FWT02 | FW ES Bolt torquing tool (FW) ESBT Heavy *1
FWT03 | FW tool base (FW) TB Heavy
FWT04 | FW tool storage rack (FW) TSR Heavy *2
FWTO05 | End Cap cutting tool Cap CT Light *3
FWT06 | End Cap handling tool Cap HT Light
FWTO07 | End Cap welding tool Cap WT Light
FWT08 | End Cap viewing tool Cap VT Light
FWT09 | End Cap He leak test tool Cap LT Light x4
FWT10 | Pipe cutting tool Pipe CT Light
FWT11 | Pipe alignment tool Pipe AT Light *b
FWT12 | Pipe welding tool Pipe WT Light
FWT13 | Pipe viewing tool Pipe VT Light
FWT14 | Pipe He leak test tool Pipe LT Light x4
FWTLS FW weld Non-Destructive Testing (W) NDT tool Light 6

tool
FWT16 | FW Weld cleaning tool (FW) WCT Light *6
FWT17 | FW Bolt rescue tool by drilling (FW) BRT Light *6
FWT18 | FW Diagnostics handling tool (FW) DHT Light *6

# 2 SBIRSFY—IL
No. Tool name Abbreviation Weight Note
Classification

SBTO1 |Flexible cartridge strength bolt | FBT *1

torqueing tool Heavy
SBT02 | SB ES bolt torqueing tool (SB) ESBT Light *1
SBT03 | SB tool base (SB) TB Heavy
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SBT04 | SB tool storage rack (SB) TSR Heavy *2
SBT05 | Flow Separator cutting tool FS CT Light *3
SBT06 | Flow Separator handling tool FS HT Light
SBTO7 | Flow Separator welding tool FS WT Light *7
SBTO8 | Flow Separator viewing tool FS VT Light
SBT09 | Flow Separator He leak test tool FS LT Light *4
SBT10 | Coaxial Connector cutting tool CC CT Light
SBT11 | Coaxial Connector pulling tool CC PT Light
SBT12 | Coaxial Connector welding tool CC WT Light
SBT13 | Coaxial Connector viewing tool CC VT Light
SBT14 | Coaxial Connector He leak test tool | CC LT Light *4
SBT15 | Monoaxial Connector tools MC tools Light *8
SBT16 |SB weld Non—Destructive Testing | (SB) NDT tool Light *6
tool
SBT17 | SB Weld cleaning tool (SB) WCT Light *6
SBT18 | SB Bolt rescue tool by drilling (SB) BRT Light *6
SBT19 | SB Diagnostics handling tool (SB) DHT Light *6
SBT20 | SB guiding/FW protection panels (SB) PP Light *9

*1: Necessity of torque output tester is TBD. Extension wrench for SB ESB is currently
“missing item”

*2: It will include storage of end caps and flow separators (design TBD)

*3: Swarf collection tool is included

*4: PBS 23.01 provides only a handling tool for LT

*%b: Pipe alignment tool is technical baseline. JADA considers it is not a PA baseline.

*¥6: NDT tool, Bolt rescue tool, Weld cleaning tool, and Diagnostics handling tools are

not Baseline items.

*7:Feasibility of rewelding of the as—cut surface of Flow Separator by hole—saw cutter
is not verified

*#8: I0-CT Blanket is supposed to design the monoaxial connector such that the tools for

CC can accommodate MC.

*9: Not baselined at this point.
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8.2

* 3 ARk
Tool Tool name Abbreviation Note
No.
ASO1 Dexterous Manipulator DMNP
AS02 Tool MNP TMNP
AS03 In-Vessel camera (mobile - incl. lighting
camera)

AS04 Inspection camera - incl. lighting
AS05 In—Cask Storage Rack ICSR
AS06 Module Tool Pallet Plate MTPP

(MTPP) and In Port Transporter IPT

Y — )L DOEREIZ K D 0%

& VI R—ZAKRNY =T v
FW Tool base
SB Tool base
FW Tool Storage Rack
SB Tool Storage Rack
® R hEEkE
» FW Central Bolt Tool
» SB Flexible Bolt Tool
» FW ES Bolt Tool
» SB ES Bolt Tool
® Ui/ IaEE/ A it
FW Pipe Cutting/Welding/VT Tool
FW Pipe Alignment Tool
FW Cap Cutting/Welding/VT Tool
SB Coaxial Connector Cutting/Welding/VT Tool
SB Flow Separator Cutting/Welding/VT Tool
® JEfEmMA Y —/L (TBD)

>
>
>
>

>

YV V VYV VY

> NDT Tool

> He Leak Testing Tool
& NURYITY—)
> FW Cap handling tool
> SB Flow Separator handling tool
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8.3 V=D RY T - BE - #EICETAEXR
PITOBEREFHAAHEIZE LD D,

V=)L DN R TN A ESREIE
HIZERGHIBWTY — L2 KNI EE T 5D B B R FIH
Y — )L DB 5 BR R IE

8.3.1 Y—n1DONYRY UFIZET BERMLRR

8.3.1.1 Heavytool D> RU 72T 5 EREAR

(1)  Heavy Tool (I WM THUFTH7-0DOWMAEWEEfHTHZ &,

(a) VM & EEY — /LOHEEEA U ME Tool changer ATT QC1510 % ~X— & |Z TTER K& A3 BH
TEOHY—NTF 2 PRIZEVITI, W THET 5 —/1ITIE Tool changer ATT QC1510
® Tool side B+ 5L, 7277 L. ITER #EIC L 2REBICHEWSBUETT5
DET D,

(2)  EEY =T F—72 L, Tool changer LISMOEEMHITE FRHILMREIZIAE L 35,
(3) HEY—ILOEILL0 MNLTFETS,
(4) BEEY—ILOHELT, HEEA L CoG O : 375 mm LINET 5,

(a) M : Components Technical Specification — PA 2.3.P1. JA. 01 — Blanket RH System,
ITER_D_9CVZYE v5.1 Page 70 of 175

(b) HEFFM & CoG DERMEEAS 376mm Z 2 HIAICH, EEY —/LIZL D WICHINE s E
— A2 I3 3. T5kNm LR THAULTFA TE D ATREMEN & 5, sXEEOFe THIF A & CoG
O BBEA 375mm & B9~ 5 ATREMEAE U288, viIaic Lo ikiEd 5,

(5)  HEY—LOER, HERKIORHE L WEIERITO BY (#4, #14) ORSFIZEBT 522
MFRISEHLLT ET5 (K 17),

(a) ~HESRIORHTE L\VOEUERSTO BY (#4, #14) ORSFICER T 2 2=MENE BB T 5 2
Lo HEY —/UIZHOWT, R Z R A XV Fm T ha A XV HcA 78y
HZENMETHD, (B L EE adaptation Z321F THLREN D HIAR)

X 17 ®WLERTTO BM & EE 7 7 & ABED 22 [ 12 (RD3)
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8.3.1.2 Lighttool ®/\> RV > 7IZBI§ B ERAER
(1) Light Tool |& TMNP THIFFT D720 DIGWZHEAfiT 5 Z &,
(a) TMNP L #REY — /L OHEFEEVME RH generic gripping interface (RD37) &4 5,
(2) ®EY — /VZITBINOE NI gL R85 2 &
(a) TMNP &Y — L% 7 — T8 HE,
(3) HREY —/LOEEIT 40 kg LT &F 5,
(4) BV —/LOELL, ATREZRIR Y HUE A & CoG O PREE: 100 mm LAN & 4%, 7272 L., B & TELBOT
DR EEE A7y FOEOHEIZED, LLFORZSEIZHERLTHR,
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TELBOT 50kg
Payload [kg] Offset £ Q [mm] Offset L [mm]
50 50 70 140
- 40 100 200
= 30 160 320
% 20 250 500
:il 10 500 1000
TCP
I TELBOT 75kg
! E] Payload [kg] Offset + Q [mm] | Offset L [mm]
. O 75 0 0
T 40 100 200
. OffsetlL 30 160 320
20 250 500
10 500 1000

* In case the tool has vibration, the payload is
reduced by 40%.
Standard Duty factor of arm is 60%.

Telbot TB-301 G3-6

300

250 .
— L
E 5
£ 200 '
= LI ® 75kg
E [ — | —— e I gy N Sy S (]
3 150 '\ l‘. 50 kg
o R 2T P — \‘ l!I 1"‘ — -SOkg
g so N \ \
E 3 "- AT m——— 20 kg

X \ X
0@
0 100 200 300 400 500 600
Offset L (lengthwise) [mm]

The values given are for information only and are not a warranty.

The lengthwise and the crosswise offsets are interacting due to the kinematic structure of
the Telbot. Therefore, different ratios are possible, which require a more detailed
calculation. The offset values require a gripping block with a mechanical interface.

8.3.2 Y—/LOFWEEIZET 5 ERMAF
(1) FEWICEET A Y — T T &4 5,

® [VWIB

® CBT (TB TAZATI AHEEITIZZ DORY TiEZaw)
® [WESBT

® TSR
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(2) FWICHEET DY —/UIZIZ PV & OBA WG B+ 25 2 &,

(a) HEFFIX2 A : BAPATTREZR 7 v 27 & Bifi L. FW HLRF /SN O BEANIC G D i & 7 5,

(b) /Xy RX2H : FEErrae/otiE & L, FWRE X A VIS LT 2851E & 35, (FW.RD26 (2~
Mt AR EPDM OO {14 AS TTER B I L 0 A&AGR ST\ 5, )

8.3.3 Y —/LOSBEEIZEY D ERMLAR
(1) SBICHEHET DY —MTIUTFET 5,

® SBTB

® SB FBT

® SB ESBT

8.3.4 Y—/L®Tool Base[EEIZEIT 5 ERHAR
IZEET HEEEY — L ~DOERIZLITOMEY &35,
(1) TBICHEHETDOORA VL BT 52 &,
(a) HREY —/VIHEITIE, Tool % TBICHAT B EEOHIE DOEDT- DD H A RiEEZRIT 5
Z &,
(b) Y — & EET DRI TMNP 1 X 5 — L4 2 1k b 7= BRI B R 5 i [ E R &
B 2 AR H O TMNP 72 & CEIE S H 25 REEMMED 2 fifEE B4 5 2 L,
(2) W|EY—ILOFETIUTET 5,
(a) V=AML TBICETETE, OB DT 7 & AR — b L ARSFRIGER O % HIECE NS
F¥e @ AlREe kLT 52 &,
© VD BRFEIRSOTEEY — VDX T AT BRI E DR A TB, BN 77 B AR —
VIZHEfh S/ 2 b,
(b) Y—n2k : 2BMIZONWT, BRINDETFEENFITCTEXLRSET D, BUOTE
IZ W I : DET-03305] % &,

8.3.5 Tool Storage Rack ~DEEIZEI I AHEREAR
B8 — /L A~OERIZLLTO®EY L35,
(1) TSR ’lﬁé#étb@@ﬂ&%x%iﬁ%ﬁﬁ#é Z&,
(a) BEEY — /LI TB ~DAHOEDTOD T A FiEdEE#IT 5 2 L,
(b) ~JV%IE?‘5$&% T TMNP 12 % — VAR % 113D 7= BRI B RS 2 15 [ ks &
B 2 A H O TMNP 72 & CEIVE X 5 AREEHED 2 fifa2 B35 2 &,

8.3.6 Tool?d&y MEJTOED HVMZEEd B HREAR
Y — )L OFEE . R AL, RE & HCF TIT 9 72D OEA WRIFIZ DWW TORT, (BE)
® HC B\ AfREZR AL R A X
- RHVE¥ @ f/h M8, B ARMEIZ /AR L
— captive T, H¥KIIE pop—up 23 FE LV (FW.RD27 Fig. 7.9 Z&[)
AV VE (= B VN UNE S YN [N EA D
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® HEY—/L~DIHR

(1) EEY—/VIZHCF "Ly N EOREWEEZRITH Z &,
(a) TA RN EDRY S
(b) A/ MEEHDI

® IRXEY— L ~DHK

(1) EIbkgZ# R AL v —T Ry 7 A (11 TBD) IZABRWEEEY —/LIL HCF XL |k
(TBD) & DEAWIEEZ G T 5 Z &,

(a) 7A RN KR EDR KEE

(b) AL NEEHDIR

8.4 VLR — R DESREHRE
FW Y — L _— 2 TN SB Y — )L_— 2 ORSREM AR & 0 # 9 5,

8.4.1 FW Tool Base
PLFIZ FW Y —b_— 2 (FW Tool Base, FWIB) ODOHEREMAR%E R,
(1) BrWEE)
(a) FEE/ RV b ~OEFLY — VAL ER D K O )
(b) FWIB DH A Z~A XLV BMDOAY T2 MT%e
(c) BIIEAA (TBD)
(d) £y —L DR
(2)  HEk(% - Type §)
X 18 (2 FWTB Ok % 773,
(a) _"—2=Z=vw |
(b) Gripping Finger (GF, #E#i/\) ==y b
(c) Ny FfL-F=2=v
(d) Tool changer f$FHL Y &\
(e) THFH—TL—A
(f) Tool fixing unit (TFU, Y —/V[EE=L=> k)
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Base unit

Adapter frame

Gripping finger unit
(hidden in the back)

18 FW YW — Lo_— ZKERLIX (type )

(1) Seating the base unit (2) Fixing the base unit (3) Tightening the central bolt

(4) Mounting TFU (5) Mounting another TFU (6) TB assembly compleated

X 19 FWTB D% E 7 72— (type 6)

(3)  HmefiAx
(a) _"—2=Z=vw |
« FW A~ BWEEAL BB T 570 DffE a7 X 2RITH 2 &,
- R—2z2 = NI, B N T BNV MEREY = HERAREOR 5% T 5720 OEEE A
THZ L,
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(b)

GF == |k

* FWA~OEY EVOTd, FW 77U v 8 EFERICT v 7 BAFBRE 2 2 KOHEN A9 %

&
N— o

« FWA~OETIEAREO RV E2HTDHZ L
« W ~DOJT$FARORBEHIRE O~ —I—%2 G528, DINP OFHh A FI12X 5

(c)

b et &35 GERE)
Ny LS a=y b

© FWA~OEDY GO Tzd, FW 7Y v X L [RERIC AR IS 2 5> 2 fio Xy RIFL D

(d)

Fa=y b EATDHI L,
TRTSE—T L —DN

s THETH =T L —AE, TFUBEEDTZDOORY AENWERTHI &,
s THETH—=TL—AE, CBTEEDTZDOORYAENVEFTHI &,
s THETH—=TL—AE, CBT OO I1E_R—A2=y hMRETEX HEEEZHTHZ

&o

« TFU Z[HET A0 DM ANWEATHI L,
« BRENHIIC LD B L IIAR Yy FBEATONS XA I LD A[REZRR Y FW O£ T

v MK ATHER BEE T, AR A ZVTH EEOE L — Ui Ze &L SHEFRKIA R L W)
FW 1IZoWTIEY — - _R— 2D LD R[RETZ . RIREZRFR W N2 — B A HE T 5 =
&

© WA= 2B D T2 8D, Y — A= ZAOREEIFIA TR TH D Z L BHEE LU,
-« FW ~@EEMEEIE DINP (280 (Bl: b 72 XD ey b IElds) BREIE 4 2 S SIS H %)

(e)

fecEdl L,
TFU

- G — VROV — L B — VAR EE L, W N IERE A A D 2 &,
- [EERREITREEE 2 ZE L 20Ny VT REIC R VAL TEDL b DL, X T

DMNP (2 LD By MNel#ZCEE) L, KEEET OO 2 BVRITHZ &,

© =)V DFBE [EER EEEE 2AT O BREhE ARk D T & BRED 5 {AI3 T — & BEE) U3 DMNP

&by Mal#ETIT 9,

B HEEOSAELBRERFICL AR 2 —T 50Oy MEEEZRITHZ &,

- EOTHax s 2 ERHT L L,

c DINPIZK Y aRx 7 ZIZT 7 BAFRETH D Z & (LEDFKIFHREFTE),

« DINP 2Bt SNz —T 4 UT 4 DY — A ~DEEIR Y AV aHT52 &, (BE.

W AEN)

c WINPIZE BN RU T DO EWERETHZ L,
c THETH =T L —Ah~DEERY EWVWEHTHI &,

(4)

(K=
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(5)

(6)

HH AR HH L (FR L)
FW AR DR Y 70 b FHDONY T & | FW.RD2
SOz L
BRY—ILEE 800 mm (EF7E)
FREEA Fr—2 105 mm N20-D0174-00_ITER %5 —
BEE R ORSFH Y — R —
Z~D
VAN RV RON T
T OfARRET - e
=
S B HE ) 7.7 kN Gl
W — LR A e — +25 mm [F] _F
Y — VIR i ) 2.2 kN ENS
MBI T ITAT VAR +2 deg Eil=
B HitxaZRIZ, AT 10. 2 1H
v L AR B A% E | RD6
T52 L
i EEA
HH AR

VWM X D L O Eh B
T LA

Tool changer |{ZJX % (8.3.1.11H)
VM I X B R e OB BhRF O BUG VM T EE - adaptation

THBR (6.4 H)

Ry MEAERSWD

B EEEHORAWSRERY FEALTD /N R
Y ZIWZBET D HE LV (8.3.6 IH)

FW [ & BA

HE, %y Rick v FWICHEE (8.3.21H)

WRENH GEHNEGT)

(a) FW 2 —L_—2Afafis 2 (2020) : # A X2 RD54

(b) FW Y —/L_X—2Z Delta type HEE (2021): 18X E RD39,

(c) FW Tool Base i%atA4 7t a3 > dfiif: RD3
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Tool changer

Adapter frame

Pad pressing unit

Gripping finger unit
(hidden in the back)

X 20 FW Y —/L_— 2R (Type §)

8.4.2 SB Tool base
PLFIZ SB Y —/L»X—2Z (SB Tool Base, SBTB) DHERE(:REA 137,
(1) B W&
(a) B/ RN b ~OBRFEY — ALEDD O S K 21T 5
(b) SBIB DI AZ~A XXV BMO/NRY 72 Mxhsd 5
(c) HEHEEE (TBD)
+ SB Tool base #&H T Tool ~DIEZEITH )
-+ Tool ICHEHEHGET S
(d) #HEY — Tkt LRl 2 1244 5,
(2) R (EESR)
(a) 7HTHZ—FL—Fh
(b) 7L —h
(c) BREY—LTL—]
(d) ES A hkEY —L7 L — k
(e) ZVLXTTNRIL MY —L T L— |k
(3)  HERE(IAR

(a) THTH—TL— MIRNL SRR R OB EERE O D & fnE T 5720, SB O X S

— DY EVEEN O Y VR AT 2 &,

(b) F. SBRYUT U RMIHISE LN m— g E2HFTA2L, SBAYT Y MIHONWT

FFROMEERICTEHOERZ MO &,

(c) 7HFHZ—TL— KL, IWTIZLAH NV RY 7 D=8 Tool changer LD A WA A

TAHZL, F-, BEEIIIVI OFEELTETH L,
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(d) 7HT7H =71 —MIHLTHMZT L— FRE A D D oEE2 . ThEho 71—
ERHETHZ &,
(e) HHZFL— NI, IWTITEDNL RY LT EIEZDINP (XD RY D7D
DEVWERTHI L,
(f) HFHE7FL—hEREY LT L— NI, EWVICERD S -00MEE2 T2 L,
(g) BEY—L7L—Fh
- B Y — T L— ME, BECIWTY — L, BLEEEEY —L . BLEVEEELE A — VR
FOLEDOWMYENWEHTLHZ L,
- BEY =L T L— NI, B — VO EFEOOORE A AT D Z b,
s BEY — LT L— ME, BEY A~ OEBEBNRENI L O GV EETHE, (H
iE)
< BT — SRR — VIR CE Y — L [EE L, B IEMRE R R D 2 L,
- [FEERSREIIBRENSE A T L7 Ny U B I DV EMETE S b0 L B—H T
DMNP (2 XDy FEHATEEIL, KEELT2MEO 2@V RITLZ L,
s B HEREOEAE L BRERHIL AR 2 —F 570Dy MEEEZRITH I L,
« DINPIZ KD ax 7 ZIZT 7 EARRETH D Z & (Tl DM,
- DINP o Snica—T 1 VT 4 OY —~DEIRY VW a A4 52 L, (FHE.
T AFN)
s VNP IZX BN RY T DO EVWERT5Z L,
C THETE=T L — h~DEERYANEATH I L,
(h) 7L —hk&E, ES R MEREY — LT L— FEOT X7 IVRIL MRy — V7
L— M OB EWERIE, BNV O D a2 b siEs+5 2 L,
(1) ES AV bkEY — V7 L— MR ORT LE TR MEREY — L7 L— MME, Lo F
MEREDOIZODOFAFMWE AT HZ &,
(j) SB tool base AT 547 L— bk, MIPP ~DEE K CHED D OHY B W& H

T52 L&,
(k) SB tool base ZHEkT 547 L — &, MIPP KON IPTIZ L » T, BRI E THET
xHZ L,
(4)  fhARaETE
HH AR HH R (R L)
TETEZ—=TL— b BRVE | ARONY T R E | FW.RD2
9 ZHOZ L
SBIR DAY T b
Tool changer fl:A# Vet S RD37
Hi 1 ton AT FW 5 KE & (1ton) LR C
HoZ kb
BlE Y — /L7 L— MM E | RE
SR A e —7
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ES ARV MRS Y — 7 L —
M EL 72 H B A e —2

T LR VT IVRV MY — | RIE
VT L— ML R R
fa—7
BlEY— 7 L— OB | RE

SRR

Mk AixZRIT, AT 10. 2 18
VU AR B &% E | RD6
THZE
(5)  HEW
HH AR
W 2 X AEE R OBEIZEE Tool changer {ZX % (8.3.1.11H)
T LA VM K DR R O EIRF O BLA VX EE adaptation
THMET (6.4 5H)
Ry FEVEESWND B EBEHOIREWRERy hEALTONC R
BT A EA Y (8.3.61H)
SB [ & HL AU CB G, F— 3y FIZK VD SBIZHEE
(6) HitEHREENEET)
(a) #rlZ7eL
8.4.3 TFU fiEHR DY —/ (Dummy tool)

PAUFIZ TFU ALER 8> — L (Dummy tool) DFEREAAR 2 R,

(1)

H Y (B

(a) Tool base |Z Dummy tool Z#%{& L T Tool base DK NEHhA & L TFU OALE % FW
Bl £ 7213 SBRIBLE I HhHE 5,

(2)

fiERk (52)

(a) Dummy tool OBEEZX 21 1R T, HERMITEIRAE,
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(3)

Dummy tool N

PR REARR

21 Dummy tool &

(a) Dummy tool D& SBHIEE OAETNAZMET S

(4)

(5)

(6)

HAEE TR Q022 FEEDOMFHI RS X WET D)

HH (RS HH L (FR L)

AE A DR A 0. 2mm T E
AR TFU OERmE | BE
(R3S

Mk Hiasic, A7 10. 2 1H
v U AGIM B A ®E | RD6
T5HZ &

JipEE

HH RS

B9 2 HE

TMNP |2 X 2 HUF O @iz

RH generic gripping interface (8.3.1.2 IHAZM)

Ay MEAEEGWD

(8.3.61H)

TARNLNREDR G,

A NEEH DR

TB [ & B

TBD (8.3.4 IH)

feffm (EEHEST)

(a) HRlz72L

8.5

V— LR R L—T T v 7 ORSREHARE
VLA N —T T w7 OSEEM AR BRET B,

40




8.5.1 Y—NARFL—T Ty 7 OILEAE
Brlz 72 L,

8.5.2 FW Tool storage rack
UTIZCFWY— VA ML —25 w27 (FW Tool storage rack, FW TSR) OHEREMLAEZ R,
(1) B @ES
(a) FWERSFAH OB EY — VR OBAE 270 &/ N 2 FE A AR B BT 5,
(b) MTPP LiZ[EE L CHfk S A, VMNP I X 0 #06F L FWHIS RICiE &35,
(c) FW #18 EIZFEE L TIFMIZY — /L & RE & 9 D R,
(2)  HEER ()
(a) Y — L REHEES
(b) YV — VIEEHEE
(c) #EfFA % —7x—A (Tool changer_tool side)
(d) FW #18 ~DFEEA v ¥ —7 = —A (JHEFFN2 K+/8y K2 FH)
(3)  HEREfAR
(a) TSRIZFRDOY— L LMl TE52 L,
« FW g : Cap CT. Cap HT. Pipe CT, Cap VT, Pipe VT (5 &) + UKL OEE &
- FW 3% & : Pipe AT, Pipe WT. Cap HT, Cap WT, Pipe VT, Cap VT (6 &) + AZ#HHDFE

ot e
B

c TR LEEOY — VIR ATRE CH D Z ENEE LU,

(b) TSR 1Y — L O¥% FREIEA OB EEEZ B2 2 &, BEEMEL TWP Ik 5 Y —
HOREZ 1L T- B BMET 2 K E ERAE & . BI& 2 RH O TMNP 7¢ & CEIE S & 2 A[EE
Bt 2 FiXE A B2 2 &,

(c) Y— & TSRICIHATDEOTA FiEE%E B+ 52 &,

(d) TSRIZ W HOHEFA > ¥ —T7 =— 2 & BFT 5 &,

(e) TSRIZFW #18 RICHET H120ODA X —T 2 — A& Bfiid 52 &,

(F) TSRIZMIPP ICEET DDA v F—T = —RAE B+ 52 &,

(4)  fHAREETE

HH kR HH B (AR L)

~TE 1066 X 1720 X H600 mm LA F ECS-A4-000221_r1 (MTPP |Zf&# T
x5 L)
BM CAD: DET-03305 (FW #18 [Z[#]
ETEHT L)

HiE 1 hLUF VM O W]

FH# — 4% ® FHEOM VA LIEE |EE
[CNEERY — L& —
IC#icE L2 L

® FHEOHY fHITIEE
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BB — Vo — &
IR TE B 2 &
T 2&F0 |6k 3 KD W ASHUZ B 2oy & LT
i EMNTED =,
(5)  HEW
HH AR
VM 2 K B R OB ENCE | Tool changer (IZX % (8.3.1.1 IH)
ERRAYi e VM 2 & 23 K OB E O BV M T EE adaptation
THMET (6.4 H)
Ry FMEAVEEWND MY EBEHOIREWRERy hEALTONC R
YT A EA VY (8.3.6 1H)
FW [ 2 B ORI, 78y RI2X D FWICHEE (8.3.2 1H)

6) MEHERSEBEXNEST)
(a) #RlZ72L

8.5.3 SB Tool storage rack
PLTFIZSBY— /LA ML —25 w7 (SB Tool Storage rack, SB TSR) DMERELAEZE R,
(1) B @ES
(a) SBERSFHOEY — VR OEE 278 &/ NER L 2 FE A AR B ET 5,
(b) MTPP LIZ[EE L CHtE S 4L, VMNP (L 0 4EEE L FWEIS Lic(iE x4 5,
(c) FW #18 EIZFEE L TIFMICY — /L & E & 9~ D R,
(2)  HER (%)
(a) 7 — LEEHED
(b) YV — VIEEHEE
(c) #EfFA % —7x—A (Tool changer_tool side)
(d) FW #I8 ~DEEA v ¥ —7 ==& (HFIN 2K+ F2H)
(3)  HEREfAR
(a) BIMERL

(4)  ALBEEE LR - BIMER

HH AR H B (FR L)
Tk 1066 X 1336 X H600 ECS-A4-000221_r1 (MTPP |Z
mm DL R E#HcTEsrZ L)

BM CAD: DET-03305 (FW #18
ICEETEHZ L)

i
il

1 hLLF VM @ ] EE
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FEHCY — VK o ifxrny s |EHE
W4 LIEEIC
MBI — L &
— I TE
HZ &
o ffkrm v od
iF QRO ApR (= i
MBI — L &
—ElCHE T
HZ &
7a—k XL —XIEHRE | 3E 3E D SB AR B 7 (K
%
e fHiasic, A7 | 10,2
VLA B AR E | RD6
THZE
(5)  HEW
HH AR
VM 12 & AHE R OBENCE Tool changer (ZX % (8.3.1.11H)
ERRAYi e VM 2 & A K OB E O BLA VM T EE adaptation
THMET (6.4 5H)
By MEVEG MY EEEHORAEWRERY hEALTONY R
YT A EA VY (8.3.61H)
SB [& & B A CBA%1E, F— v RIZX Y SBIZEE (TBD)

(6) MEBEHRSEEST)
(a) HRlz72L

8.6 AN/ MREREY — /L OBREHAR
8.6.1 AN NEEREY — /L DILIBAAR
PUTFICATORL Mk — 3@ L TEsR S A HAEZ =~
(1) HgREfAR
(a) AL ks
s HEREY — T VB AR =L EBHES T LU FF—2RL N Yy MIHEA, A TE 5
e,
s FEREY —VIBEED ML TRV M EFEE T D 2 L,
- FEREY L T E AR N ORREEWRIRT D2 2 T T A T v AR BT 5 2
&
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(b)

RV MED

- R MRV T OEBE M EERTEDL Z &,

« RV MRS, KRS —UIZ L T o T MV BRI E B T L

s KEREY — I L U TF R —H RV Ny Bk T ENRTE D Z &

-+ (CB LA Dfiis > — i ) RV b OFE D TFRZBW T, Fifs Y — /WAL &2 o3—%

(c)

VIUNEICRRE TE DI L,
X132

- ffE Y — I RE R EREIC K0 RN A R AR TR 2R bV IO T M e B

(d)

5 &,
B A

© KRS — ARV R OKERSIREER TR 5 2 L,
s KEREY — I L U TF R =RV Ny M L WA Z L EERTELZ L, B R

FTIZEDEHR TR B I K D ERRZBET D,

s FEREY I L TF OB EERTEX A &,
c REREY — T MY EERTX A2 (M7 A—F % BT 5510 BI&HE

(e)

T D) .
A, K

- HlfH Y 7 N BB — Vv DOE—F ML ZHIRTE DT L,
- s PV ZEIZ 10 YA 2 VUL EO BB RS L (M A =4 & it 2561213

FVv 7 A =2 2 EHAICRIET 5 2 L2 L0 O TEE, ) .

© KERE B VY OREEEIIBEE OKERE ML ZED E10%LA T &35,

()

BURNY =—3 5 o ~DOXFIG

s FEREY =L DL TFIIBFERL FOT VB AR—)LEIHS T, RV E Yy MIEIAT

DT L,

o FEREY — I L T O RN BT A 2 L, AT TOX A 7D FW LT SB

(g)

ARV NCT 7 AR[RERHIPH & T 5,
PRSF

c LU TFEA Y P RATOEBRIERICL ) ZBAETH L Z L,
© LTSI OB SZHATRE & T D GG BEREEDIIRERE b 7 DARIERREE & A bR

(h)

ko
MEH

« 10.2 % TVRD6 & &R

8.6.2

RV NGRS Y — NV OHEEEE TT

)2 : FW CBT @ TBIZ K B K J152 T 13t it T, RN ORARTT O % K H PRI U CE =8
Sl EOXEDN LB D AlREMEDN & 5,

4 AT MRS — L O SR
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FW CBT FW ESBT SB FBT SB ESBT
Tightening 8.4k £10% 480 +=10% 8.4k £10% 480 £10%
torque [Nm] (33PH3Y, to be (33PH3Y v6.3, § | (33TYJV v5.1, § (33TYJV vb. 1,
uploaded in 7.4) 7.4) §7.3)
v6.4, §7.3)
Temporary 137 (EE) None TBD 120
tightening
torque [Nm]
Bolt socket size ¢ 43 mm T80 Inboard: ¢ 43 mm T80

(TORX)

(W263HM v1. 0)

(W2AZVZ v1.0)

(T27ZX4A v2.0)
Outboard: ¢ 34
mm (VVVAFR v1.0)

(VNV4AB v1.0)

Main thread size M64 X 4 M24 X 3 Inboard: M64 x4 M24
Outboard: M52 (VNV4AB v1.0)
Bolt material SS660 SS660 SS660 (ref: TBC) SS660

Compliance,
Axial [mm]/
Angular [deg]

2.0 mm/1. Odeg
(THPUWB v2. 4)

2.5 mm/1.5 deg
(X2TXST v1.3)

2.5 mm/1.5 deg
(X8D4RR v2.1)

2.5 mm/1.0 deg
(X86NTS v1.2)

Access hole

diameter [mm]

é 59H9
(TEENH4 v1. 1)

¢ 50H9
(33PH3Y v6. 3)

460, 2
(UGC3KZ v1.0)

M24 X3 (FW ESB
thread), ¢29
(33TYJV v5.1)

Necessity of re-— No Yes Yes Yes
parking, M90 X 4 M56 X 2 M16 M72 X2
Parking thread
size
Torque reaction FW Gripping Vehicle SB X keys SB pipe grooves
feature holes Manipulator (TBC)
Configuration Embedded in FWG None None Embedded in SBG

(initial torque)

Configuration

(final torque)

Handled by VMNP

Handled by VMNP

Handled by VMNP

TBD

Gripping feature None Passive holding | Passive holding | Passive holding
of bolt system system system
(Ref. to be (Ref. to be (Ref. to be
issued) issued) issued)
Necessity of No No No Yes

wrench extension
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feature

8.6.3 FW Central Bolt tool
UUTIZFW Y R VRV MREREY —/L (FW Central Bolt tool, CBT) DHEREMAEZ R,
(1) BM@ES
(a) (AEDIBED FW £ R F AR K (CB) % M7 TAREDT 5,
(b)  AKEDIRRED CB AR T t4. I LK 5 KD hv o ZHIINT %,
(2)  HER(F) X 22 (BT 2 (BlLTHREEV 2T LT HRD 2EY ZHFTH)
(a) L F~0 MLy AT, HEtEREE
« MV ATNFIACH—RE—HIZL VT,
MV T ORI N—F = 7 T A 75ER0EN &l 82 0FH 9 5 1878,
(b) Vo F DR HEEE
(c) VvoFoarroA47 0 Ak
(d) VMNP fHO$EEF A % —7 =—Z (Tool changer
(e) IXJ)= itk
- HER TS X2
- Ny G X2
(3)  HEREfAR
(a) CBTIIBEE®D b7 TCB ZfFfECE 52 L,
(b) CBT @ L > F XX TSKKG7 (ITER_D_W263HM) @ CB IZ#AT 5 Z &,
(c) CBT L > FiTix, LT & CB MOMLERREEZWRINT 2 a7 T4 T v A% Bl
THZ L,
(d) CBTIEWNIBIZHA STz v o A—F %z, Ly FICHIME N TWS My 23T
&% Z L, GUI(Graphical User Interface) I CHEST—&MAEE, #HtlhL > F~DHIM
NI 2T NVEALNTERRITEDHI L,
(4) fAREETE

tool side)

HH kR HH B (RR L)
fifk v v [Nm] AfFED: 8.4k +10% | ITER_D_33PH3Y, to be uploaded in
gD 480 v6. 4
+10% (EfE)
SRl D HE T 200 N LAk
- it oD ) st B 385 mm L I CAD.RD1 (DET-03305-])
A P VAR, A N B ¢ 43 mm ITER_D_W263HM v1.0
(kv %)
AA ALy RHE M64 X 4 ITER_D_W263HM v1.0
AT ITAT AR 2.0/1.0 ITER_D_THPUWB v2. 4
i3 [om] /X [deg] R EL
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T U AR — LN ¢ 59H9 mm ITER_D_TEENH4 vl. 1
NR—=F 7 ALy F~F | M90 X4 ITER_D_W263HM v1.0
%
R HibxZRIic, * 10. 2 11

7T v L A B | RD6

BIEETDHI &

Torque

transmission part

Wrench lifting
mechanism

Torquing mechanism
(AC servo motor +
Harmonic drive + spur gear)

Tool changer

R S,

(a) Proposal 1

| VMNP

Base unit

BM\

Gripping finger or
torque receiving pin

Wrench

(b) Proposal 2: Modularized type
22 CBT HE %

(5)  HEW
HH RS
VM (2 K DHER N OB 8 B Tool changer (2L % (8.3.1.1IH)
T LGN VM AZ K DR L OB EIREO BN L BE adaptation
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THME (6.4 1H)

Ay FEAERESW Mo EBEHOIEWRERy hEALTONC R
VBT HEA VY (8.3.6 1H)

FW [&] & BeA v ORI, 78y RI2X D FWICHEE (8.3.2 1H)

(6) HENEW(SEBREET)

(a) ITER 77 % v MEMRRSTHES P ARST Y — L ORGEHEEE R O > B Z LA L b
i > — /LB (2017) @ RD55

(b) Design of flexible bolt tightening tool for ITER blanket — Design report (2019) :
RD56

(c) JADA-23163-02DW3001-1 ITER M~ = v 7 7 L F > 7 LR /L bk et o fE i
R (2021) : RD57

(d) System Design for ITER First Wall Remote Handling Tool - Equipment Design
Description (2021) : RD39

8.6.4 FW Electrical Bolting tool
LA FIZ FW ES ARV Mgkt — L (FW Electrical Bolting tool, FW ESBT) OMEREMAE A Rd,
(1) B0
(a) FW @ ES RV b DR B O D 24T 9
(b) VMNP IZ X DL, FWACIEEE LRV,
(2) R (%)
(@) LvFaz=vh C2HLLIE12)
(b) /Sy K==y (REREAHITEE L TRW)
(c) Y—=NFxzrIVvEAED
(d _X—=2FL—F

Motor + Torque multiplier
Pad unit (image)
o < Wrench
5 _

s

Interface with gripping hole (tool
fixing, reaction force receiving)

=

"
| w

e

. Gripping structure for VM-Tool changer
* (If the weight is kept to less than 100 kg,
it can be gripped by TMNP) 4

FW ESBT Rk

(3)  BEREfLEE
(a) FW ES RV P OKEEXIT .
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(b) EWAHI S—2 > Z {7

(4)

IHDHESKRILVEDY 7y MLV T EHRAETEDH I &
< 2L, A REROMREF 21T 9 Passive holding system gXatiE 10 A%

(c) SBANCHERE SH7= FW ES ARV R &A4ED ., FW IO S—% 2 FhEICKED DT 5 Z &,
(ARG PIE S
HH RS HH B (RRAL)
ERE ML 480Nm +10% FW IS
[1623-0011107-R]
-l O HE ) 200N LA _E Passive holding
system (RD42)
AV MLETIE 2.36 mm & 1.42 deg. FW IS

(5)

(6)

(a) ES bolt X :
(b) ES bolt test rig (R&D by 10)

(Parking f. & @ ES
bolt & SBYH| Insert

[1623-001i112-R]

D)

LTIk Torx T80

FW 221720 & ARV S 2 i O #EEfE Vet 3 FW. RD2 (FW &M H> 5
ARV N ONE L FW
WX TR DT
D, NYT RO
KSR LEL L 72 D)

FWA~Y U o ATTA RIR Ve e 3! RDI11

Hau

HH Ak

M2 X AE R OB ENICE
THEEN

Tool changer

X% (8.3.1.11H)

M2 X BHEE R OB O BS VM E EE adaptation

THMR (6.4 H)

Ry MEAERSWD

By EBEEHORE W ER Yy hEALTO NN RY

ZICET A (8.3.6 IH)

FW [ & BA

TEF%H\

Xy RIZE Y FWICEE (8.3.21RH)

e HR GBREET)
(FW. RD15

(¢c) Conf: FW ESBT DORERKZE

(d)

« https://blanketrhs. atlassian. net/wiki/spaces/BTD/pages/262012946/FW+ESBT?at10

riginZeprIjoiOGNlNGMyNTQleRkNGUBMGFijQXMZI2ZGE5NthYTUiLCJwIjoiYyJ9

ITER

BBET L NIV ANT v TRV R
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8.6.5 SB Flexible bolt tool
PLFIZSB 7 LX< 7RIV MEEREY —/L (SB Flexible bolt tool, FBT) O#EEMAEZ 7,
(1) By
(a) 1BDSBIZOE 407D FB 28 bV TREfE 5 —b,
(b) SB Ht Y 4k LIRIZ, SB MICHERE S417= FB 4B =14, W ORI MY F—FIThifs+
AHY— (X 23),

Coaxial nut
(i) FB loosening state (SB removal) (Thread)

Bolt
- retainer

23 B fifkikae X

(2) HERK(F) : [ 24 B, K5y — A E SBICEET 2 Y —_X— 2 bR S5,
(a) fft —L
(i) VT~ s AT, HEIEREE
- M ATNFIACH—HRE—FIZLVITI,
- VT ORI N—T =y 7 KT A 7R E PR A TS
(i) V> F o5 B
(iii) Vo Foar7I4 7 o AkE
(iv) VMNP fHO$EEfA o #—7 = — A (Tool changer
(v) "=AFVL—heDA L F =T x—A
- HfMEADEHOE Y X2
- ML ARIOZER  X—=A T L — MO bV 7 AT 5, Fifil Y — /L 3— A
7 L— MIGEAICEERE T, VNP THIE: L 7R RE CRlRE 126 2 324 2 A1E,

tool side)
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(b) N—2FL—F (AR5 SB Y —NA_N—R L LT 5)
(i) SBEEHA ¥ —7x—2A
- FWODCB, CBI YU X —tEatdgE L, SBDOAA ALy RITHiRE L CEE
- SBOXF—LOHEY AWy K
(ii) HEfEYy—n A X —T7 2 —A
- HMEADEHOE L EfFAT S X2
- v 2D
(iii) VMNP HO#EE;A o % —7 =— A (Tool changer _ tool side)

/ FW gripper holding part

Wrench drive part

Pad parts
(x4)

F bolt
tightening wrench
Reaction force
receiving part

Poisoning pins
F bolt tightening wrench
(a) FB tightening tool
(fO¥Ef A > #—7 = — AL FW Gripper OFF /L)

FW gripper holding hole

Flexible bolt tightening
tool connection assembly

Central Bolt assembly

FW gripper pad

receive assembly Pad assemblies (Radial pad)

Pad assemblies (X-pad)

(b) FB tool base
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(3)
(a)
(b)

(c)

(d)

(e)
(4)

(5)

24 FB fffks Y — /L OREE X

PEREALAR

FBT ZEEED hL 7 TSBL BIZHOX 4 ATD FB i X A2 &,
FBT ™ L > F % Onboard (SB #1~9) & (X Outboard (SB #10~18) ® FBIZXfiCT& 5 =

&o

+ Inboard: [X7 6Q2QV3 (ITER_D_T2ZX4A v2.0)
+ Outboard: [¥# RL73AC (ITER_D_VVVAFR vl1.0)

FBT O L > FIiE, VorF & FB RIOBREZWINT D a7 o747 o AEEZ B+ 5

&,
FBT 13fffE Y — VARIKRER—AT L — kWO L, &N 72 hO SBIZHIETE S
&,
FBT DL FILFB V7w MIFEALZERIC, FB O F &Ml o8& 2% 1T 5 2 &,
(ARE TIE S
HH (RS HH B (RRAL)
fifE v [Nm] AfGEed: 8.4k £10% ITER_D_33TYJV v5. 1
A 480 +10%
()

S Bl OHET) 200 N LAk
S B b O B EALH 570 mm LA b
Ny hE (b Inboard: ¢ 43 mm Inboard: ITER_D_T2ZX4A
7 R) Outboard: ¢ 34 mm v2.0

Outboard: ITER_D_VVVAFR

v1.0
AA ALy RPiE M64 X 4 Al _E
AT ITAT AR 2.5/1.5 ITER_D_X8D4RR v2. 1
i3 [om] /B E [deg]
77 AR—ILNE $46+0.2 mm ITER_D_UGC3KZ v1.0
=X T ALy RHE M16

RV b O TP

Passive holding

system

e

HH

kR

W T L AR R OB E)NC B
T LA

Tool changer |{ZX % (8.3.1.11H)
VM I & 2 U e OB BhRE O LSV T EE adaptation

THMR (6.4 H)

Ry MEAEAGWN

By EBEREHORE W ER Yy hEALTO /N RY
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YZIZBT O MA Y (8.3.6 H)

SB[ & B A CBA#1E, F— %y NizXk v SBIZ[EE (TBD)

(6) HBAWAIZERGBEXNEST)
(a) Design of flexible bolt tightening tool for ITER blanket — Design report : RD56

(b) JADA-23163-02DW3001-1 ITER MEfik 7 &2 v 7 7 L ¥ 7 LRV L isfEakBRiEE o BUE e
B[ : RD57

8.6.6 SB Electrical Strap Bolt tool
PLFIZ SB ES ARV hfEfE>Y —L (SB ES bolt tool, SB ESBT) OAERE(AR % R,
(1) B
(a) W7 7 v 7 DES R N ERERET 5,
(2)  HER (%)

(a) K&
(3)  HhmefAR
(a) B
(4) kB TE
HH RS HH R (R L)
fift v v [Nm] AfED: 480 £10% ITER_D_33TYJV v5. 1
Bkt 120 £10% (B
i)
SRl OHE ) RIE
(5)  HEW
HH AR
VM 2 K B R OBENCE | Tool changer (IZX % (8.3.1.1 IH)
ERRAYi e VM2 & 2 K OB E O BV M T EE adaptation
THMET (6.4 5H)
Ry R EAEREWD MY BEEHORE W ER Yy MEALTONV R
YT A EA VY (8.3.61H)
SB [ & HL AU CB A&, F— 3y NIZX Y SBIZ[EE (TBD)

(6) MEBEHRSEEST)
(a) HRlz72L

8.6.7 Extension wrench for SB ES Bolt

PLIFIZ SB ES ARV MAEE L > F (Extension Wrench) OEEREMAE 2 RT,
(1) HA W
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(a) ESR/L RSB EMMNHIEWVALEIZH D SBIX x) (2% LT, IERE L F 2HANIRET
5L LT, RN MEREEO L CFHBEA e — 2 ZRET 5,
(b) EWICXE VRN FEHFET LD Z LT, ESA/L FD parking thread ~ODIEE % A[REIZ T
D
(2)  HER(%)
(a) ES AL MUED B
MV A
+ Passive holding system
(b) v 7 M
P S
< PRIFIEDH R
(c) AL FY—IL/SB 7 U v MAHD B VED
s v B o L—FI|Z K AHERD
V2 BN TF

FIL Y —IL/SBEY w s
B Y AL ER

TIoE 2L —&IC & B

7 REE

R 2L v FIEE

ESAHL )
YA VER

25 Extension wrench A% (%)

(3)  HERE(IAR

(a) ¥ 7 ML, SBOES KL FT 7 ERAR—VOWESONY 2= 3 HESE, T
ORI R THE IS RRETH D Z &,

(b) v 7 FMRIE, SBMICIMTENTWS M24 OKIFIEDAA v — FARU T LT 5 =
&

(c) ES AN MAUEYD A WVERIL, BES RV N &2 {RFFT 5 729 @ Passive holding system & MDHL
D EWEE-H 5 Z L, Extension wrench— ES R/L ME DRV MERFINIX FEC OHEE
RITRT,
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(d) ES R hEY GVEIE. vy 2L TFEREEZ A L, P OfEERRIR 3R hv s
ZIREERYICHIIN T RE S CTh H 2 &

(e) A/ RY—)L/SB U v MAIERY BV, FRe ORISR T ReRE M v o 2RI
FInwle2 i cdh o 2 &

(4)  fhBGE TR

HH AR H L (FRAL)
AV MEERS (Ext. wrench — ES 200N LA E
bolt)

AoV b BREE (Bolting |60 - 80 N (‘i)
tool/SBG - Ext. wrench)

Fn s vz 480 Nm

AL v T MO 16. 75 mm (& &)

RITIEDREE DR DM F ) M24 x pitch 3

R RIE

e RIE

(5)  HEW

IH [ RS

W L AR R OB E)NC B Tool changer 1245 (8.3.1.11H)

T HEAW VM (2 K DR R OB RF O B3V i EE adaptation
THRE (6.4 H)

ARy MBSV MO EBEEHOREWRER Y hEALTONS R
Y ZIZBET D HE Y (8.3.6 IH)

SB [#] & Bt TBD

(6) MEBEHRSEEST)
(a) HRlz72L

8.7 WEEY—/NVOMBETEE
8.7.1 WY — /Lot
DUTICEToORE Y — /i@l L TER SN ARk E =T,
(1) HererAk
(a) TRBEILER
C EEETIEIITICIEE L 45,
C EBEY —VIdERE LT S A CTREBREEAEITTE D I L,
WY VT T AN BRI T 7' AT H T b,
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- AE\E (HAEfHE) : 5 kJ/em LR

- E— 7 ERME (B : 180 ALLT

C WEEE L T 4 TR

- EEhE T (HAEME) : 30 [H]

< Y — VT AVC B 2 ] U CHa R O BRAA . TAEE & OBRRERIE 217 5 2 &,

C REEY — M TR R AT A 2 &,

C VREEY — VITIREERICR AT D B 2 — AR IHET DHEREE BiE T 2 MEIX RV (B R

(b)

XX) o

Y — LD HE]

© V= OmHTTRTER LTS,

(c)

AR~ DI HIT A A

© VIR I A BRI AT DO ORI AR T H 2 &,
© V= SOWHT ARG ITERRE 2k 7 X2 L VT,
« UL RH R g - MEEICHIR 7 L

(d)

i)

Y — TR ERET O — 2 PV RERT A Z L, (BEREOT-D)
C VREEY — VIREN O — B R EHT S D b,
© B — VTIAEEFERE RIS . AR OREE A MR T DERERE Bl D Z &,

(Viewing tool & MELY AWEFRIT D, ML : R AREZEMERNHE LW,
O FIEZREFTT A EEN D 5)

CIEERY — VISR OIRRE (BERTIREE, KREROAEE) ZERTLZ L,

(e)

il

© VAR — VRN ST A — 2 5% E (WPS 2124 5), M OWE|ZIL CTHML T

REAERTEH L,

s WY — VITEmE IE LW EICMES DY T 52 L,

()

ke

c B — IR E R T — 7 B R ST DI ik ae 5 2 L&,
o IHEEY — TR HET R UM FW EAL & O A v F — T = — A &R 5 2 b
Y — LV ORRFHIRB W T, RFTZRBR, BRI — 7. ANXN—T ORAEIRERE L.

(g)

By BEIRBED R E A IET D120 DM REH#H DT &
G~ D UEHL

C REET O ZIFLL T O IS0 MR ICHEIL: 5 Z &,
« EN ISO 15609-1, Specification and qualification of welding procedures for

metallic materials: Welding procedure specification Part 1: Arc welding

« EN ISO 15614-1, Specification and qualification of welding procedures for

metallic materials — Welding procedure test — Part 1: Arc and gas welding of

steels and arc welding of nickel and nickel alloys (ISO 15614-1:2003)

« EN ISO 15614-11, Specification and qualification of welding procedures for
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metallic materials — Welding procedure test — Part 11: Electron and laser beam
welding or to equivalent internationally recognized standards.
(h) BMNU T > hxbiis
C Y — U, RO FW SO SB Kl HIREEALE £ TORBEICHISTE 5 2 &,
- FELERBE IR L AR EOBE L BT,
(1) #b8t
10. 2 JH K TN RD6 A &
BIEE AT 550
h—TF &3R5 E R 2 LI LD AIET 5. ZOBNCY — Lk L URER AT 57
REMED B 5, P72 EASRLAE 123000 2 L 2T D728, b —F PRI —E M B CREMT

(3)

THZEERELIEAN=IINT 2 —ZAREfFIND T EDREE LV,

between FW pipe
and SB flow

separator

between cap and

cap support

(2)  fhgEEICER
HH AR HH i (RRAL)
PR (& 7€) 2020 £F R
WELD Craft BOBE - T
EHEAG2.4nm LT T — W CZE LT E L
ABE L T AT M AMED R F 2 A
Jedin 4 L - 60° MR - I LD
THFEDS D 72Tz
e R [ Max 180 A [ -
A2 5 kJ/cm LLF Test report
v— )L R A Ar+He 15L/min Test report (7€)
Ry 7 —)L RH A Ar B5L/min ({B L FEH% Test report (E7E)
TBD)
TP 100mm/min LAk [F E + margin
JD—0F 4 AR AA A —7 20 mm [F] _F
A ha— 7 @ 10 mm/sec [q] |
Pipe WT Cap WT CC WT FS WT
Welding target Connection Connection Connection Connection

between coaxial between flow
connector (pipe)

and SB

separator
outside edge and
SB
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Welding target $48.77+0.1 ¢ 48%0. 1 $100+0. 1X $70°76+0.1
dimension [mm] Xt2.5%£0.1 Xt2.5%£0.1 t2.5+0. 1 Xt2.5%£0.1
(W3VM4E v1. 0,
427A9K v1. 0, (W3VM4E v1.0) (VNVAFB v1.1) (42ZA9K v1.0)
) * Thickness to % Thickness to % Thickness to
* Thickness to be revised in be revised in be revised in
be revised in next ver. next ver. next ver.
next ver.
Welding technique | In—bore welding | Circumferential | In—bore welding | Circumferential
welding welding
I
.
oD
Groove Gap: 0.25 - Gap: 0.25 -
misalignment Step: 0.25 Step: 0.25
[mm]
Access hole ¢ 60 +0/-0.5 ¢ 60 +0/-0.5 ¢ 70776 -
diameter [mm] (33PH3Y v6. 3) (33PH3Y v6. 3) (33TYJV v5.1)
Re-welding after Necessary Unnecessary Necessary Necessary
cutting
MDAV MLIE &
A
Back shield gas Necessary TBD Necessary TBD

(see section

8.7.1.1)

(see section

8.7.1.1)

8.7.1.1

Ny =NV RHR (BHR) OBAN

RHERE, WY — VBB AT 5 — L R RITINZ CTREREY — LVl b v —L R A (G
HAR) AN L TR ORERE 2T 2 2 ENEE LV, F2REHHTHIRARE,
(1) A AEASEE:TBD (

(a) FWHHKEEAEE (Pipe WT)

: X 26 (a)

(b) FWRHIKEE VA2 (Cap WI) : HMASRGE (PBS23.01 (2K 2EATHNE, EARAD
AIREMEDH V)

(¢) SBarxsy/Laxs Xy (CCWD) : X 26 (b)
(d) SB7u—t,SL—ZEHEE (FS W)

A OAFEMEDH D)
(2) N ARG AERHEIEE - TBD
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Gas injection
hole (for FW

Gas pipe)

Cap\sgpport
(FW pipe)

(a) FW 5 HIKELE ftie

Gas Gas injection
hole (for SB

cc)

Welding tool

(b) SBa 7y ¥ /Laxy XIREE
26 EL A AR

8.7.2  FW Pipe welding tool
LTI FW B HUKERE Y — /L (FW pipe welding tool, Pipe WT) DMERE(LARZ R,
(1) B/ @)
(a) FW OWHKEE Z2NRINS TIG AT 5,
(2)  HER(%) (X 21
(a) b—F
(b)  AVC Kt
(c) WHER (Xv 7 U —ICiE)
(d) TMNP F#EEf A v F—T7 = —2 (T m v )
(e) TB/TSREEHA ¥ —7x—2A
(f) Pipe Alignment Tool (Pipe AT) &EDA v X —T = —2R
« NEBIC Pipe WT Z4RA T 5220 (Pipe AT 2K DEEBHES DYEIEEPICIAEN AT HE
k)
- Pipe WI % Pipe AT |Z[H/E C& 2 HE%E
(3)  HhmefAR
(a) BHEADLEY —LONTIZHA L, BlEAEDERICNE ¢ 42. 72 m (BASEAE 15 deg)
DOELEZNMINGREEDERETEL 2 L,
- BEA DY — LTS HHEIH O Y — AR ¢ 27 mm Kl &5,
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- PAEEDEY = CEE R I WGz Rt 5,

- BBy — L EMSL LT B N —TF &Y — L O AR IS B E) & OVERmR & BAE N
BEE CTOHBEZMIAETE L2 &,

(b) Pipe WT X, Pipe CT DAY =— ) v X —FIZ K UINF S 7Bl (SB D & Bk FW

DEEZRETDH Z &,
(¢c) F—FWEIHHH ADOWKEE T A 2 L, BRIBGH#S AL 2 O L 13855 CE A
T 5,

(d) BIEHRE  IABE BRI DI AT T4 A2 MR Y — LB A O A O R 2 A
AFeZ & (R LR A2 R HER N EE L WA, D TFiEZ R 5 ATREMED &
%) o

Xy T ROEITANE 0.25mm L R ChHDH Z L AR TEL L HELET 5,

b —=F OALEG DI HOWTITEG R OALETA 0.25mm L FTHDH Z & 2R T 5
WEEHT 5,

(e) TMNP THEEFT H720 DY) GG ZFFO 2 &,

(4) kB TE

HH AR HH IR (FRAL)
RFRALE R TR 22
Fic A B S5 DARE Ix K72 H340 0.2 nm+ v v
7°0.3 mm
RN 15 FEMEN = T TR
TR ¢ 2Tm DAF (BA%ES
O — L AGR)
ELSEES BlE VY — NV ORE | BE
WEICXI L 50% D~
— V& iaAte
Camera ; FWpipe ~ Gas injection tube
| / — e .
H 7 8 8
. rd a g
. - — — I— T : . r_h Gas
‘”ﬁﬁﬂ ==t ==} ‘u:r Eﬁ/}_:::/:/:_:::
\ ] / |
e l\\ — Welding cable
\ 1185
23 [ 130 85 1055 5
L ) 1278
Pipe alignment tool Y Tungsten
(tip part) electrode

B4 27 BEE TIG Y —/v (h—FH0) MM

(5)  EHAW

HHH Ik

TMNP (2 X 2 HUF: L O #Eh |z RH generic gripping interface (8.3.1.2 IEEH)
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B 2 AE W

Ry FEIRE TARNVIREDORYFEE, R MEEH O R
(8.3.6IH)

Pipe AT [HEEA TBD (8.7.3 IH)

(6) fii# : Pipe WT OIERRAENZHOWT
(a) Pipe WI & Pipe AT D#EAIZB LT, Pipe WT ZARMIFIEEM O — v L AREGEHEH O
— VD 2 BT D REMED B D,
(b) ARFFHFHDY =L DF Pipe AT IZHA LT, FEREADEPICRAITERET 5,
(c) AVEBEROY — WV ITHIKCEE OWBEEAT 5, BRI 2 TS &Y — Ll e &b
HoME (Pipe AT OBREH DU Z ) % BT 2,
() HENHE®SBEREST)
(a) FE KOS HEHY — VW ERHE : RD5S
(b) Test plan — Verification of welding tool prototypes for Blanket Remote welding :
RD59

8.7.3 FW Pipe alignment tool
LRI FW S HKECE R & oY —/L (FW Pipe alignment tool, Pipe AT) DESREARZ R
R
(1) BrWEE
(a) FWHHKEENMNS 7 T o7 LRERI e O E e 2 2 KR 5,
(b) WBICIEREY —VEEET D2ZEMEA L, 7707 LI THBERMTT S LIEe
JEH B 4%,
(2)  HER (%)
(a) B BHICRRZ 2 MHIE T D i
(i) Cap support pushing part (ECEBHJES v v 7 =7 OREIEEH)
(ii) Pad clamp unit (ELAEBHIEAT v 7 =lF UEIEH)
(b) > — L [nlHEEERE
(c) TMNP AfERfA v X —T7 x2—R ({EFTr v )
(d) TB/TSREEMA v —7 x—A
(e) Pipe welding tool (Pipe WI) DA B —T = — X
« NEBIZ Pipe WT Z3EAT& 522/ (Pipe AT |2 & A BE BRYEA DEAMEE T IEHE)N AT RE
k)
« Pipe WT % Pipe AT |Z[EHE T HAHE
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Tool rotation drive unit
(DC servo motor + Planetary gear head )

Spur gear Pipe groove position

moving structure

Gripping structure for

\ - TMNP (& temporary
fixation unit)

Wrench (tip only) { gfsphﬁltépggrr:

Tool outer cylinder
Body

.27 ]

Needle bearing Tool inner cylinder

SB pipe (flow separator) FW pipe (cap support) Housing

28 FEBISEA DEY — G

(3)  HhmefAR
(a) Pipe AT IZBECEBRSEDX ¥ v 7 A MIET HHERE (cap support pushing part) % B4
HT L,
« X¥ v 7O IEIL Cap support Z SBANZH LiATeZ & TIT 9,
o FRLUIAZEIEIL TB O — )L 5 ERAE % R FH ATRE,
(b) Pipe AT IXELEBHLDO AT v 72 MET DiREE B+ 25 2 &,
« ATy T ORIEIFEE ONTHEIZ Pipe AT ZFEA L. IS /Sy K& — L PNEEZ
LY THZ L THIET D,
« Ny ROPLIEIL, Pipe AT NFBIZ L > F&FHA L, pad clamp bolt Z[ElirSt25 Z &
THIESE5HEE (TBD),
« Pad clamp bolt ¥ FRAIEH D ITIED ON—FA bv 7)) N, &EE) - FEi2 [
P BRER O N— R A~y FITEHRICHI A SN DM ELBE L T HoRMmEL AT
LR ORE L, BRERSOGRERITHSBHE LD & T 5,
(c) Pipe AT I FW ZZHARIHCH AN 5 Bl BN B OBEN G TE 5 2 &y
 FWAHEL L S-S & BRJCALIEIL SB NS 12 mm BB E) T 2,
« BB BRI T DHELD Pipe AT 2 ¥4 52 & TRl &4 5,
(d) Pipe AT [FE—ZHIHEIZ &V Y —/L KO Pipe WT A 8ili[a] 0 (2 [EHE S 2 BREYHERE 2 B
THZ L,
« Pad [TPEIRFZICHEICH LY T EERR SRV EE L 35,
- Pipe WT (Z Pipe AT & —FEICHEERSED Z &,
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(e) Pipe AT L Pipe WT & DA v H —T =2—A%EEBfFd 52 L,
(i) Pipe AT NH#BIZ Pipe WT Z#IAT 2220 (W20 27 mmBL L) %2315 2 &,
(ii) Pipe AT|Z Pipe WT DX v J AT VEMNEOLBEHRITHZ &,
(iii) Pipe WT % Pipe AT |Z[EET A& ZXIT 5 2 &,
(4)  fhAREETE

HH AR HH R (R AL

K RBLE S FE ¢ 48.6mm R JE
2. bmm
SUS316L A&

B SCRAZE D I KAE X7 1.65 mm 1 JH P4 FW. RD16
A7 v 71 0.2 mn

FIER% D BRJERR 20 B Frv7:0.2mlT | EHXE3 2 (BE)
27y 0.2 mlF |+ v—P

Y — L[RERDER kLo Max 136.4 Nm 1 I X35 RD2

BZES ¥ » TR IERFOHES) 7 kN EE

Pad OEE ~DOH LIAHT kv 2.7 kN EH
(Pad 1 & 720)

FW 2B 5 BRSEAL [ OBl & SBHINZ 12 mm/23Ha 1[5 | Al |k

(B)  HEW
IH [ RS
TMNP (2 X 2 #HEF: L O #Eh |z RH generic gripping interface (8.3.1.2 TAEH)
B 2 aEWn
Ry FEVESWD TARNEREDRV G, R NEEHOR
(8.3.61H)
TB [ & B A v TBD (8. 3.4 IH)

(6) MBS EHEET)
(a) Test report - FW pipe alignment tool prototypes : RD2
(b) ITER 25 —EEm AIKELE FHBH e A b dkiE o/ ML BRETHREE : RD60
(c) JADA2316PR0022 Report — The design of pipe alignment tool and pipe cutting
tool : RD61

8.7.4 FW Cap welding tool
PLUFIZ FW B EIKBLAE a2 — /L (FW Cap welding tool, Cap WT) DFEREMTAEZ /RT,
(1) B
(a) FWOREKEE F ¥ v 7 &y v 7R — F OB 2 HERGBN O TICIEHET 5,
(2) M (%) (™ 27)
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(a) b—F
(b)  AVC HEAEED

(c) WHER (Fx7 ) —ICRE)

(d) TMNP fH#EHEf A v 2 —T7 = — 2 (EE 7o v )
(e) TB/TSREEHA v X —7x—2A

(3)  HEREfLAR

(a) Cap WT IX7EMi% cap & Cap support #EREHIC Y CIRRETY — L& filiJE 0 1 [Flfi5d 5
Z LT, caplEELFETH L,

(b) Cap WT 1LY — VBTG DE Y ¥ 7 & B L, cap TRORZEFIA L CTlitz &bt
TARAE T cap IR HHMi 45 2 &,

(c) Cap WT I cap support @V » 7 1 Bt H CORPENKRK LIHAIC, Cap CTICE D cap
HIWrIZ) v 7 2B H CTO cap IBENEmE CEHZ L,

(d) Cap WT (X Cap J&#ZRIIZ Cap & Cap support BROFERIRIEZ RS H 2 &,

(e) IEHEHS IS DI AT T4 A2 MR, Y — WALE A DY OS2 R 2 AA

feZ b,

(f) F—FWNEIEBHH A DK A

RTH &, BNPEN ATHEARTORRENED Y,

(g) TMNP CHEEFT 270 DY SV S Z - - L,

(4)  fhbGE TR

HH AR HH IR (FRAL)
FIE S B ¢ A8mm ARJE | E I FW.RDS
2. bmm
SUS316L
RN 15 FEE = T TR
[ s ;—:Jer;%rségz Centering shaft
i fé.ﬁ NN N //
- j I / | : é ;o - Welding cable -
e =i = cae
— { " Gas injection tube =
FW pipe I432 ) ure.7
29 EEX ¥ v Ty — (h—F58) X
(5)  Wmaw
HH (RS
TMNP |Z & A HEE G OV ) 12 RH generic gripping interface (8.3.1.2 IAZH)
B4 2 Ay

Ay MBS

TARNVENREORY#EE, AV MEEHOKR
(8.3.61H)
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TB [EH & A TBD (8. 3.4 IH)

(6) HHEERSBREET)
(a) B R OWE EiEpE Y — Vi VEREIX T« RD5S
(b) Test plan — Verification of welding tool prototypes for Blanket Remote welding :
RD59

8.7.5 SB flow separator welding tool
LTFIZSB 7 —k /XL —H Y —/L (SB flow separator welding tool, FS WT) OMERE(LAE
AN I
(1) BrWEE)
(a) SB flow separator (FS) & SB ZIE#HET 5,
(2)  HER (%)
(a) h—7F
(b)  AVC H#EHT
(c) WHHEER (X7 U —ICEE)
(d) TMNP HHEEFA v X —T = — A (T v )
(e) TB/TSR EEH A v #—7 = — AREREILRE
(3)  HhmefAR
(a) FS WT > —/ L& Hlia ) (2 [Als & & 2 BREEAME 24 L. Cap WT & [RIERDIETFW & SB
T H T &,
(b) FS WIZ> —/VSEHHIZ FS Ll b3 oMk 4 Bl 5 2 &,
- SO FS BME ONEEEZFIHT 5,
© X $43.6 mm DM FERERE,
(c)  M—FTWENCHENT A OWEZHT D 2 L, BMBH#ES ATEARATORREMED Y,
(4) kB TE

HH A FH B CRRAL)
KGR s TRHEE FW. RD28

070 mMm BFHARL TS,

AR R LA ALY —
THIWN L T L FEEEZIT Y. W
TR O BN O AR 3

mm §OEINT 5,

B @ 2. 5mm

ME : SUS316L
RN 15 B T 5B
HiE# OB ERZED H X v 7 0.25 mELF
P AT v 70 0.25 mm LLF
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(5)  HEAW

HH (RS

TMNP |Z & A HEE G OB )12 RH generic gripping interface (8.3.1.2 IEAZM)

B9 2 HaEu

Ay MBS TARNLNREDRYHE, A bEEMDR
(8.3.61H)

TB [EE A TBD (8. 3.4 IH)

(6) HiEtH#®(SGENESD)

(a) Test plan — Verification of welding tool prototypes for Blanket Remote welding :
RD59

30 FS - SBiIR#ELNIIL

8.7.6 SB Coaxial connector welding tool
PLFIZSB a7y vyl axy 2R —/L (SB Coaxial connector welding tool, CC WT) ™D
BB 2 R T,
(1) B WS
(a) CC & SB&IREET D,
(2) MR (%)
(a) h—F
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(b)  AVC BgAEH

(c) HHFER (X¥x 7V —ICiE)

(d) TMNP Fl4EEFA v F—T = — A (BT 0 v 7)
(e) SB TB/TSREEMA v ¥ —7 = —A

LED

Camera Gas flow path
Tungsten

electrode

31 CCHHEY —NARIE (ERETIEN A 713N Z NI G T %)

(3)  HERE(IAR
(a) CCWTIZSBRAMEZ@Y ., CCARIFAZEHETEDL L,
-« CCERCAEINARIE SBBH DR X 0 /MED 728, CC WT IXEBMALE % CC Bl NEEIZ A TR E)
SH LA B+ 5 2 L,
« CC WT & CC B Z ot Dtk /i 4 B2 2 &,
« CC WT X CCEMVE Z M DIRETE 5 2 &,
(b) BERHBEEDOI AT T4 AL MERBEDY —ANEADERAONEREMAAT Z &,
Xy T ROETANE 0.25mm L R ChDH Z L AR TELZ ExHELET 5,
« h—FONLEE DOV TUIEN T MO E TS 0.25mm LLFCTHDH Z L Z2/ERd 5
EEZAT 5,

(c) TMNP THUEFT A7 DE Y AV EEEZEH> - L,
(d) F—FWNHIZHEHT ZAOWBE AT H L, BIRH#ES 2T 2 OFEIK & 1T R TE A

T2,
(4) kst S+
HH RS HH B (RRAL)
CC 7z N ¢ 100X JE 2.5
mm ([X] 32)
SUS316L
SB BH M ¥ NER Min ¢ 70 mm
RN 15 FEHN = T 5B SE
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(5)  HEAW

HHH

(ERES

B9 5 E W

TMNP 12 & 2 #UEF K OV 8 12

RH generic gripping interface (8.3.1.2 IHZM)

Ay MBS

TARNVEREDORYEE, AV FEERHDIR
(8.3.6IH)

TB [ & B E

TBD (8. 3.4 1)

(6) MR SBEXNEST)
(a) ITER k7 1 v 7 a7 X yibax s ZH TIC WHEBRIEE OBYE H&sE (2021)

M

RD62

(b) Test plan — Verification of welding tool prototypes for Blanket Remote welding :

RD59

*fii# : SB — Monoaxial connector (B / 7 ¥ ¥/Lax7 %) DIEEEX. FW Pipe WT % i
TE 5 L9 ITER BN ML ek et 21T D

Variable

Variable

L\\ \\

AN NN

AN
\ N
\ .
\. NN
N\
NN\
< < NI \
' NN N\ N\ \ N\ NI N\
\
N O\ N . Prm O N
N N N 0o
\ \ \ \
N \
N . \ o
\ N \
N\ N

@ @100
@42.72

AF—i14F

32 CCImBEER~TiL

68




8.8

BT — v DBSREAA%

8.8.1 LMY — L@ HAE
Iz ToiWry — i@l U CER SN A HREE =T,

(1) HEREftAR

(a) GlbrHEEE
- B — VI FW & SB 2423 2 Bl 2 B SUS BV U5 2 &,
< B —uiE, BRI S PRI L - R S R ORE & 72 2 Ko Ictlrd 2 2 &,
- BTy — i3 1 BIOBMETUIWEEL T35 2 &,
(b) (riEds
- B — 3BT BRI AE O AE IS ST D 2 &
- BRI~ DY — VAL E AL TB 00 — L SRl A K1) H FTEE,
- B — VBRI R OBE X v v T L L e b A kEEE BT o 2 &,

(c) B
- UIWrETZ OBLE N OBIE 21T 2 L, Yl — v &R VT Y — LA AW TR
U,

« B — UIE FW R DY E £ CTORREA RS 5 2 &
- BT — i, Y — L OB M OBITEIE A R D 2 &
- Bl —EE— 2 O MV BEERT D 2 &
s Y — LY 7 b =TIk V= DF—H "V T LTy B — DT
ONE EVE)DY Iy NEHRETEDH &,
< BIHIY — Lo/ GE Y &, BEEGEE, s 722 E)id, RHEE=NBITO 2 &,
(d) il
- RH = HEBEAEIC LD . By — L OEREZ AL Z L,
- By —riE 1 Bl a v FASCUIBNHER(EZTE T TEH T &,
- WY — XY — VR SRR R IS BT A Z L AR Ao DO N— R I v b ER
sz &,
(e) IR : G 23 F A9~ 2 UIWr HiE A 3~ 2 A 1@ 9% (8.8.2~8.8. 4 THE )
- OB LB RN — UL, N¥a—L T V—F—DFR—RAL DA U H—T 2 —A
(AA_NTaAf ) BRITHIE,
- BATHHHON, 90%LL EEEITSH L,
- i E  OIBEIRO AR IC O W TTTB MR R T 5,
(F) N, Ak
- Iy —uidh v & —H % HCF IC CASHA R e ikat & 1 5,
< Ty B —FNE, HEZIZ 6 8] (TBD) DOYINGZ £ T DififAMEEZFF>Z &,
(g) H#Ht
-+ 10. 2 T K& OV RD6 % &
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(2)  fhBGE TR

PCT

CCT

CCCT

FSCT

Cutting target

between FW pipe

Connection

and SB flow

separator

Connection
between cap and

cap support

Connection
between coaxial
connector (pipe)

and SB

Connection

between flow
separator

outside edge and

SB

Cutting target

dimension [mm]

¢ 48. 60D X t2. 5
(W3VM4E v1. 0,

¢ 50~52X12.5
(W3VM4E v1.0)

$ 100D X t2. 5
(VNVAFB v1. 1)

o737 76X12.5

427A9K v1.0) * Thickness to * Thickness to Diameter:
* Thickness to be revised in be revised in +0. 05
be revised in next ver. next ver. Concentricity:
next ver. ¢ 0.1
(427ZA9K v1.0)
* Thickness to
be revised in
next ver.
Cutting blade Swage cutter Hole saw Swage cutter Hole saw
(proposal)
Swarf Unnecessary Necessary Unnecessary Necessary
collection (If cutting (If cutting
method generates method generates
swarf, it is swarf, it is
necessary) necessary)
Cutter feeding 6, 690 1,372 TBD TBD
force [N]
Cutter rotation 30.1 49 TBD TBD

torque [Nm]

8.8.2

(1) HEREAARR

27— JHIErY — L B

(a) HoX—HNEDA L H—Tx—RA
U = VHA T 2=y Z—F) : EIFEZE. PSB-5 A5

- [EE UL

(b) BTk

¢ 4.8 mm

< BT — WEEE RN AT 2 =Dy A=A B TT, EZUWT2 2 &,

(c) BikdEhih

s Ay HA—HAOEVEL (74— F)
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< Y — LAl v [a]fsh
- Hh A DY Pad 72 E) OEVER (e.g. N> NBHE)
(d) YIEY « A2

8.8.3 &H—/Y—EIlrY —oI@AER
(1) HerefAR
(a) HyH—HEDA L H—Tx—2R
- YWY —UiEK 33 DA VY —HNEEET S =T = — A BfiT 52 &,
- FEERBA T M45X2.0
(b) Gk
- BT — IR — L Y — N ARG A &P LS CTC, Uil s 2 b,
(c) EFEhh
< 1y 2 —FOEER)
« Ay A —HAOEDEL FFLUATT) 0 TB O — L B2 FI| H AT
(d) GrgEy : 2

“e"
AT, Outer-bladed
/

1 Inner-bladel\ ’},
1 \

By i Outer-blade3 ~Mid-blade2

Outer-bladel

Mid-blade1~” \
“Inner-bladel
Outer-blade2

nnnnnnnn

X 33 H—/LY—HNXmH

8.8.4  AFHILINrY —A D@k
(1) s
(a) ARIEIIHHI (T4 2T 4 7)) (XD E1TH Y — BT BRI T 85410
9%, BUk, BFEIEIEDY — iR — v Y —8IlrY — v~y 7 7w 77 LR
Ba Ehih b 5,
(2)  HEBEfRR
(a) &7y HZ—HOMLEHE (8.8.2, 8.8.31H) 2&bECHEMT 5,
(b) & v & —=FFY —AREOEE Y BB A Z & (V=L EMNE L TZEE Y LA
nwZd),
(c) GIgyElIY :
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8.8.5 FW pipe cutting tool

PLAFIZ FWBLE B> — L (FW pipe cutting tool, Pipe CT) DIERE(ARZ R,

(1) H# )

(a) FWHELAE L SBAE (Flow separator) ODHEGEESA PN S U4 5,

(2) MRk (52) (SRR : [ 34)
(a) i BB
© Ny MiEE
+ Ny NYRSREERS
(b)  H1 v & —FBREHA
© By X —HEERB
© v B —HE D KA
(¢) v —/VInlHRERE AR

(d) TMNP ¥R A v X —T = — R (7T 1 v )

(e) TB/TSREEHA X —7 =z —RA

(3)  HEREfLAR

(a) Pipe CTIZT I A~MLET 72X L, BEEZNMN LUK+ 52 L,
(b) Pipe CTIZEAE DIERE/ YIRS AIRE & 5,
s BEEE— RiE4 6mm S{RE L., I8 E— RICH v X —23Efih U Zg 0 AU W/ Fiss a]

HEE L TRV,

(c) #ENDDINEETIREE S L FW AL & SB RS 2 U3 534 Pipe CT 384 Ofid
BAENTNEBETH, Y AZRENLEI XTI A2 L, TR SRS Y — L

(BT HPEEERREZ WD,

(d) Pipe CT 4%, v Z—FH)5H 70 mm LLTFOHEECH D Z & (FEE) .

(e) Pipe AT & DA ET-ILREDBLE S LML BT 5 2 &,

(4)  fhBGE TR

HH RS HH B (RRAL)
= AT 2= S —
K RBLE HME ¢ 48. 6mm
HE 2. 5mm
SUS316L A&
71w 2 — R LA HED) 6.7 kN (TBD) RD16
Y — VIElR kv 30.1 Nm (TBD) RD16
FW ZZ BT 5 BRSEAL [ OBl & SBHINZ 12 mm/23Ha 1 [A] | Al |k
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(5)  HEAW

HH RS
TMNP (T &k 2 HiF L O @) RH generic gripping interface (8.3.1.2 HHZM)
B 2 aEWn
Ry FEAVEREW TARNRIREORYEE, R MEFEHDR
(8.3.61H)
TB & & A v TBD (8. 3.4 IH)
6) Mg

(a) Final task report for “R&D for the blanket and remote handling interfaces in
2010-2011" (Task Number:C16TD154F]) Subtask 5: End cap cutting : RD16

(b) JADA2316PR0022_Report — The design of pipe alignment tool and pipe cutting
tool : RD61

(c) Test plan — EW Pipe cutting test : RD63

Cylinder Pad clamp
Pad A J— 5 operating shaft

Pad clamping bolt

Thrust needle Swage Cutter blade Body
bearings

cutter blade  holder feeding shaft

X 34 FWEE YWY — A&

8.8.6 FW Cap cutting tool
PLFIZ FW R 280y — L (FW Cap cutting tool, Cap CT) OESREM-AREA RT,
(1) B EES
(a) FWHHIEAE Cap support BBIZ[EE &7 Cap 2K+ 2 (U v 71 BREKO2BRIC
KIS o
(b) Cap Gl DU Z (AT 5,
(2)  HER(%) ¥ 35
(a) #hGEAERE
- Cap FROEFREZFIHT 5,
- A DOEMEEIT v X — R EMNL S, BERIGEE L RN &y
(b) v & —FEEEhAE
© By X —HEERR
- Wy X —REVHERE (TB ORABEEZFIHT 20 BlaBEEhEl 2502 2 &)
(c) Y — L [nlREREN A
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(d) BRI
() "X a—ALJ ) —F—DK—ALDA L H—Tz—2A
(f) TMNP Fl4EEFA > F—T = —Z (EF7 o v 7)
(g) TB/TSREEMHA v 4 —7x=—2A
(3)  HhmefAR
(@) Cap CTIETZA~INDLTZ7EAL, Uy 7 1EHKON2 BBIZEE SN Cap 2]

Wrdsz &,
(b) Cap CT OIEIRICEAELEY v 7 &2 EfH L., YV —/L L Cap OiiliAd & bE 7 RAE TOHIWr
2179,

(c) Cap CTIXGIWTHICRAET LU ZEIT S Z &,
« Y LINERIZ BT EIRRBE 25 T D 2 L
c NRNF 2= AT Y —F—DR—RA DA L H =T 2 — A% BT 5 &,
c ALY 3 A Y M EIZ L D BINC X B R & A — AERET OB D 21TV, G
TEEFIZHR— AP E SR WRREITH 2 &,
(d) Cap CT XY —/LOFMRELEHTE L &,
(4)  fhAREETE

HH RS HH B (RRAL)

DI 7 1% A=Y — (% 33)

R—L Y — K OYEiR D¢52mm (Vy71EBH)
@®¢50 mm (Vv 2EH)

Y92 Cap OM'E SUS316L Cap [Xifi

Y32 Cap DAJE 2.5 mm FW 1S?

GIBy BN ER o> B AR 90% LA FW IS

=LY —HElE ~ v 7 X =50 Nm X 150 rpm (EfE) RD 15

= — FHET) X SR =700 N X 20 m/min (EfE) EH=

(5)  HEW

IH [ RS

TMNP (2 X 2 HEF: L O #Eh iz RH generic gripping interface (8.3.1.2 TEEH)

B 2 aEWw

ARy M EVEREWD TARNBIREDRYHEE, R MEEH DR

(8.3.61H)
TB [ & Ba TBD (8. 3.4 IH)

(6) HEHHRSEREEGD)
(a) JADA-2316PL0002_Test plan — FW Cap cutting test : RD65
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Mechanism to detect the tool seating position

Manipulator's gripping part

Suction port for swarf

Docking part with the tool base

Protection cover for hole saw blades

Hole saw

Hole saw rotation mechanism

Insertion pin to reduce the runout of the hole saw

35 FW cap cutting tool DF#iEX

8.8.7 SB flow separator cutting tool
AT SB 7 —t XL —24YJkr>— L (SB flow separator cutting tool, FS CT) Df&rEftAE
AN B
(1) B0
(a) FS & SB O#ERiH: % B4 %,
(b) Cap GIWIRF D BT % [HIU T 2
(2) R (%)
(a) & DA
- FS BN ZFIH T 5,
- S DEREEII D v 4 — R eSS, FERICIERE LN &,
(b)  H v & —FBREhEE
< 1y B — FEEE
< Iy A —AEVIERE (TB OABEEAZFIHT 220, HLEEEEEA R 52 &)
(c) Y —/V[RlEREREhEE
(d)  BIREILRE RS
() "F¥a2—LJ V) —F—DKR—ALDA L —T x—A
(f) TMNP IR A > X —T = —2 (7T v v 7)
(g) TB/TSREEMA v ¥ —7 =—2R
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(3)  HhmefAR
(a) FS CTIX7T T X~Ml/nb7 7 AL, FS & SB OB ZUM+5 2 &,
(b) FS CT oiEic bty v 7 &AL, YV — & FS Ol &b RiE TYIk %
179,
(c) FS CT UM IcR AT 2 ZEILT D 2 &,
« Y LINERIZ U EIRRBE 25T D 2 L
c NRF 2= AT Y —F—DR—AR DA L H =T 2 — A% BT 5 &,
c ALY 3 A Y M EIZ L D UINC X B R & A — AR OfKEI D 21TV, G
TEEFIZH— AP E SR WREREITH 2 &,
(d) FS CTILY — NV OEEIRIEL EBCHERTHZ &,
(4)  fhAREETE

HH AR L (RR L)
BT 1 A= —
R—IL ) — F O D ¢ 73 mm (SB AZHAHE) FW. RD28

@ ¢ 76 mm (1[5 H D SBASHL
2R U734, TBD)

U4 2% FS-SB O#M'E SUS316L FW. RD28
BIWr4 2% FS-SB O 2.5 mm FW 1S?
GIB BN ER o> B AR 90% LA FW IS
=LY — a5 ~ v 7 X =50 Nm X 150 rpm (EfE) Cap BT DR
wAE
RD 15
=LY — FIHET ) X =700 N X 20 m/min (&) Els
(5)  HEW
IH [ RS
TMNP (2 X 2 HEF: L O #Eh iz RH generic gripping interface (8.3.1.2 TAEH)
B 2 aEWn
ARy M ELVEREW TARNBIREDRYHEE, R MEEH DR
(8.3.61H)
TB [ & Ba TBD (8. 3.4 IH)

(6) MEBEHRSENEST)
(a) HRlz72L

8.8.8 SB Coaxial connector cutting tool
AFIZSB a7 % ybaxy ZY WY —/L (SB Coaxial connector welding tool, CC CT)

DOFRRELAR 27",
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(1) BrWEE)
(a) CC & SB DHEGEESZ NRIN HEIKTd 2,
(2)  HER (%) (R : X 34)
(a) A DY BB
- Ny Mg
< Ny RIRsRRERE
(b) 71w & —FIBREhFEAE
< Ty X —HEEE
< 1y A — IR g
(c) Y —/U[nlHsBREh A
(d) TMNP Rl A v —T = — R ({HET 0 v )
(e) TB/TSREEHA ¥ —7x—2A
(3)  HhmefAR
(a) CC CTIXT T X~ T 7 BAL, CC & SB ORI AN S I 5 Z &,
(b) CCCTIX ¢ 70~76 mm ¢ SBBH A Y, NEE ¢ 100 mm & CC Bl A UM C& 5 Z &,
c Wy A —HADOEY BN Pipe (T KV EL 25 E2EETHZ L,
< Y—/L L CC DA HEITIL, CC inner pipe &I ATHE,
(c) CC CT VB DOWEEZ/TFUIN it AT EE & -2,
- BEEE— RIEE 6mm S{RE L, WHEE— NICh v Z — 038l U722 1 iU X oW/ e vl
REE L TRV,
(4) kB TE

HH (RS HH B (RRAL)
BT 7= AT == DH B —
B A ¢ 100mm SB. RD24
AJE 2. 5mm
SUS316L Bl
7 7' AR—/VNEE (SBBA ) ¢ 70~76 mm FW. RD28
v 2 — R LA HED) 6.7 kN (TBD) Pipe Bl O AR 2 i
E
RD16
Y —)UIAlkE R Lo 30.1 Nm (TBD) RD16
(B)  HBAW
HH Ak
TMNP (2 X 2 HEF: L O #Eh iz RH generic gripping interface (8.3.1.2 TEEH)
B 2 aEWn
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(8.3.61H)

Ay FEAEEND TARNVEREDORYEE, A FEEHDIR

TB [EH & A TBD (8. 3.4 IH)

(6) MR SBEXNEET)
(a) RD54 Figure 9.10-26 |Z CC CT OWAMMNTEH I TS (4 36),
K S B IOBEEZEEOBBRIZOWTION FEKOAERH 5,

%

g///fi//?//////%/ -

- =
| I S T = e
[— & =
e = 1] |
— i ] | : .
[ =

% 2

8.9 SEIREY — L OMREAR
8.9.1 ABREY —1LOILBEARE
PAFIZ FW #8125 —/ L (FW visual inspection tool, VT tool) OMEEEMAEZ RT,
(1) B
(a) FWELE OFEERT R OVEHER ORE B OMRE 217 5
(b) WEHOMRENAIRETH D L LE LWANATIEARL,
(2)  HEE(F) : X 37, K 38
(a) JoHiits%
(b) kL RXa=y
(c) AT HEpeHn
(3) HhmefAR
(a) BUEBHGEEROX v v 7 &2 BE L, 0. I LT SR T& 5 Z &,
(b)  #1E
+ 10. 2 IH )2 TN RD6 % 2|
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(c) DMNP THIEF SN D=0 DY SV &2 Hi- w5,
(d) Betbiy—n (EEREY—V) OB AEWVEEEZ R, BAESGbE/EED
BEEITH, RY— TR EF—TITRELTHEHAT2 L0 LT 5 (BE),
(e) JHOHIE B XIBAMT B\ o A T OfiliHles & EZER RN OMHBIRIES A F % r—7
IVTHEHE L. WA T BNHEE A X TR E 75 (K 37)
(f)  MBEHRRE S A 1% Mirion £ RI3 &5 (L TFHRIEEE/ICHOWTRT), HL.
MR ACE CMOS 7 A Z & it LT b
« XA T B 2/3 inch (Calnicon)
- BEE YA X ¢ 18XL100 mm
© BOLERY A X0 ¢ 1lmm (BGALFESEIT. ¢ 1lm B85 ¢ 1lmm (ZNEET 5 4:3 DR TTE
fEIECay hu—F CHEEE)
- RS 650TV A
< R FEAR L (At EIRET D)
« FAE:9mm (BEE) /6mm, 25mm (option) 7 HIRET H T &,
-« LA D 16Lx
CBAV: Cw Ly R

(g) Bk
(4)  fhAkaEeE
HH (K3 il GRRAL)
e ¢ 6 mm Lk
AR 0. lmm AT
SENIETRE
KGR ER FrRU | EEEE
i} @ & ™NP 1™ e
ficE
HAS e __/
Hlites
\ iReE
X 37 BUEBIEY — L OGRS
Objective Lens Unit Imaging Iens_uElt
é - :=1 =5 = 2! =1=1= £ = 1= == 3= =1 1= =I= = = X 1= = 2 = =l 1= == 2= =1 22! == = =2 :g%: -
l;la);;n: Rep;ting relay unit (L=117.2 mm) I
(VT total length can be adjusted by adding more units,
Lyt = 277.16 to 863.16 mm) T

Camera

X 38 WSS
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(5)  HEAW

IHH RS

TMNP (2 X 2 HEF: L OV #Eh |z RH generic gripping interface (8.3.1.2 JEEH)

B 2 aEWn

By MEAEE TARNLNeEORYHEE, RN MEEHDR
(8.3.61H)

TB [& & B v TBD (8. 3.4 IH)

fth — L & DEA A5k ¢ TBD
KGR . A FEWT, 45FE CT, Pipe AT (TBD)

(6) i 15
(a) JADA-23163-04DE3001_ITER %5 —BE{RSF M FHRIENREE O FEsT #Hi5E : RD50
(b)  JADA-23163-04MR3001_ITER iz b 5P 5 O it B SR REMFRBR FH AR 7 2 2 — 7 o #l
E : RD51

8.9.2 VI Y —/LDXEBEHT KR OEEW
VT Y — /U K AL PSR T @iz xtg & 45,
(1) xI&f&Epr: 3. 4 THS W
2) Y NMIHEETHHEDA v H—T 2 — R
(a) TBD,
s VT Y — L&Y — LN VI/ R A TR T D A— 2 (¢ 6) DLEL
< Y= R K ONVT/ NESTIC A WS 2 BAF T 5,

8.10 2 RV Y — L oiteHiE
8.10.1 NV FRYUVFY—nLDIkL@(HAE
% TEHIEICBE T ARy &, BIMGCE

8.10.2 FW Cap handling tool
LLUFIC FW L& S H0FY —/L (FW Cap handling tool, Cap HT) O#RE(LERZ R,
(1) BrWEE
(a) % —BEDZEA Tool Storage Rack 7 HHERF L. F—HBEDORE!
(b) HE—BEDRIE ~DORERIIH Y CTEET D
(2)  HER (%)
(a) RE
(3)  HhmefAR
(a) Y— M ZITEEEE CEARIEFW. RDS]) OHUEF+ 7% FHHILERE R B9 5 2 &, U5
11% Passive holding system Z@MH 32 (X 39 (&), ITER HHE CTHEtH).,
- MR HEERY — RO L o TR Sleeve AMEEIND T v 7 BRIT, BEO Y v ML
Sleeve EHUV G IEER T D, LT HED Y ry MIFHAT S L Sleeve MEIZH -

BT D,

(B
"
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B BEXLUFICEESND,
- FEPRICMEEZR S 0 120~160 N &35 (10 #7125 5),
- BhEX vy Y AR— MIRiRET S hvZ 10 Nm (TBD)
c FEOHEFIMBEIOS U TRE LA ET 5,

(b) BIEZHLEFREL (Fx v 7VAR— M) TR UHEICZVKEES LTS, Rl
fifE T 2 7o O OBRENERE (FlER L IFHE) 2825 2 &, MifGIC2E 722 L2713 10 Nm
LT %,

(c) HEOHFF, FEEIREEZHET HHEEL R D2 &,

(4)  fhBGE TR

HHH kR B (FRAL)

& T B IEFAS DFR PRI B 72 ) 120~160 N

Xy v SV IR— h~DOEERED 10 Nm
o N

(B)  HBAW

HH RS

TMNP |Z & A HEE G OB )12 RH generic gripping interface (8.3.1.2 IHZHM)

B4 2 EAE W

Ry FEIREND TARNVEREDRYEE, RV MEER DR

(8.3.61H)

TB [ & Ba TBD (8. 3.4 IH)

fith — L & OEA W Hu& W51k - TBD
%[5 A FEWT, 4FE CT, Pipe AT (TBD), f{H LAfSZ
VI Y — L T 5 REEER & 5,

(6) MEBEHRSENEST)
(a) HRlz72L
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Socket

Sleeve (N1) Wrench

\@1.7

39 Passive holding system

9 <=t al—FEEOHER

9.1 Tool Manipulator
PUFIZ TMNP AR % 7~ d,
(1) B
(a) Miv=tal—XIZLh, BEY—NVEDON VR T EITH,
(b) TMNP {ZVWMIZY—F = P BEWEN LTSNS,
(2)  HERK
(a) MREEB IO 2 KDT — 252615
(b) HAEEE DY —LF = P FRAWIC L D WM ISESRICHER SN 5 (3. 7T HAEBR))
(3)  HhmefAR
(a) T RTOMWNERICT 7 EAAETHDLZ L,
(b) FHRDY =N R U TR ERTEDL L MNMEIE Yy 7 T R — R AR LT
Do
() TMNP DA ATIZEY, BEOIEEZEHTELZ L,
(d) H—0BRWEICHT LEERBII~ORNNFARETHL Z L, HHERNARETH D Z
EMNEFE LS, VMNP 7 S Lo RS AT X DR,
(e) MIPP BICHHAIRETH D Z & (A VIBMRE)

(4)  ftEEEFE TR
HH RS HH B (RRAL)
A 5 = ALERER—2 D)7
o= KXy 7 Hil4E
NLE T LY ARICk D, [HL
N A S ] I
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Do

VAN Ry das) X AMERE 2T
YaARVAN

ME TN =T LR AT
NS

it S S A 2MGy

BAET A A Haption, CUI BXLOY
A AT 1 v 7l

M IR U E R O NG EE +/= 0. 2mm

Ak E S kel Arm 1 : 50
Arm 2 : 75

I~ N 4

BHOLOAL 7y BNR
100mm {28V T 40kg

T — bk, HOE

* 5

H H

6El+ 27U »ox

70 v rSHE, B—AY b

1# FH X2 RD20 R

ZAN ATt s VAN 800 (TBC)
A5 s w ] ol e EFWIZT 7 ATAHET
oY AN LI SR AV 5
REIERCTH D Z &N
F LUV,
(5) i

(a) TELBOT #~=t a2l —&Z7—2% L TEMLI-EE O AR % RD45 I2RT,

3 5 TMNP ~FiEX

Arm 1 (50 kg 7J#k)

Arm 2 (75 kg 7J#k)

Dimension Dimension
Telbot 50 kg payload Telbot 75 kg payload
361 590 800 2945 805 361 490 700 384,5 805

J6 J6

+ Gripper + Gripper

3 i% _ R | =25
i
L 50 kg payload J3 J2 \ J3
L75 kg payload J2
1751 1551
2045,5 19355

Center of gravity

Center of gravity
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Telbot 50 kg payload Telbot 75 kg payload

790 403 810 403
w
w
-l_ —_———— e — -
+ | J— /r —_——— - — - —]
IR i
805 670
335 | (335)

130

\(( @
2
:
[
I
|
|
|
50
1]
<]
202
404

744

% Center of gravity

Total weight: approximate 1550kg

Center of gravity

169

9.2 Dexterous Manipulator
LLUFIZ DMNP D4R & 7~
(1) BMG@EE
(@) V—=na—F 4 UT 4 —FNRRART ZDNN RY T T AT L BIFNER,
L AF 2 — BB X ONTMNP OB 21T 5,
(b) DMNP (Z RH AR — h T 5 B2 R 2R NIC BT 5,
(2)  HER (%)
(a) RFA OEBHIANTZ R FI A DAL= 2 L —F 2T 5 (3.7 HESH
f))
(3)  HEREfAR
(a) T RCOWERIZT 7 EAAETHDZ L, 4 ODORIAR— F BB AFRETHD Z &
EAHEE T2, 72727 — ARIIMEEEDHAE SN DHH TRV INEE L1,
(b) FANTITOREY > R IEEEFER &L L BRIy 7 TV R L—2 %
EARET S,
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FooBa

BT

(c) DINP DI ATIZEY, HHOIEEZEETELZ L,
(d) H—oBREICS LE

SISO FRETH D Z &, HNEIRNRETH D Z

EVTEE LW, VMNP 72 S oD AR aH I K 0 U 217 > T Lu,

(ARG PIE S

HH RS HH B (RRAL)

BIXEh Ak X

A 5 = AL R — 2 D J) 7
o4 — RN 7 il

NEE LY ANIZE D, L
oyt L RG A LT
Do

VAN Ry Jis E—ZAMEBRE X
Jit %

MY TNAI=T LKA T
NS

it S S A 2MGy

BAET A A Haption, CUI 38X
A AT 1 v 7l

M0 IR UL E R D K +/= 0. 2mm

] 40kg

UA Kbz BEOLOA 7Y FR
100mm (ZFVNT 30kg

7 —LE # 6, X 40

HOLE, 7V »o3sHk 41

7V iR A IN] 800

H

THE+ 27 oo

251yl T B A EFWIZT 7 & AA[HET
HIVXM DA,
[REIERCTd D Z & N E
F LU,

1 R 1

3% 6 DMNP ~IiEX
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v 8

24xM18~"

1100

174

s
[
—J
T

Position of connviors th.d ~

OFsooupng device -

Center of gravity

2 Arm i 1TDU i
370 1000 1000 . 1100 ; 850 ;
& 17DU

2-1

----- B S e QY g ST

______ Approx. 500
et g Position of connetors tb.d o
. Approx. 2200
Discoupling device
(option)
: DU

Interface
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1

4600

echanical Irites

TOU

4550

9200

[X] 40 DMNP Bh{EdipH X

Max, 130

Offset L

% 41

10 BRHS ORHFER

BRHS D —fRIJZELRFHIZ OV T, 2. 1.6 HIORTHANE 1.6 22552 L, &2EL LTL

TIZEOWRZRT N, #WHXEZIEETDHZ

Gripper TB-300+ (1026856)

Nominal Payload at TCP: 40 kg *

Nominal Gripper Force: 800 N
Max. Open Width: 130 mm
Gripper Jaw Size: 80 x 40 mm
Gripper Weight: 11kg

Payload and Offset

Payload (kg)

Offset £ Q (mm)

Offset L ( mm)

40

10

20

37

50

100

22

100

200

11

200

400

* In case the tool has vibration, the payload is
reduced by 40%.

Standard Duty factor of arm is 60%.

Eo

87

DMNP gripper (TELBOT TB-300+)




10. 1.1  BREFESRAAR

(1) 77 7y MRSFT kR

TEEERE LT, 7907y bEVa—/MIHRK 1 OB —BE (FW), &K 4 b o7 o
v 7 (SB) D 2 SODOWERRER I HEISND, FWOAHT, Be IR /D=, ITER OEHLBIMEE
BELEIFEZLETHIIND,

FW DWW D ORERGHR AL IE, SfEEOBEK T, K VBRI T D AREMEDR S 525, ZULE
HIAZHATILA2\V, BRUS 13, FW AHUEZE OERRIRST (RH) S5tk 1 ORERERIZER SN D ITER & H
TaEAETIIWNS T, Hit LB IND D LT 5, RHEMRIL ITER 7 A 7% A 7 MZEBIT HR
WESRAMRIZLVED NN TH Y . FEfk 1 ORER RS EV, BRES (X, RH AHMEFHN
FRHICHES T, FIEENLLT O RHEMRICEHEETH L LTHREShD DO LT 5,

(a) RHZEHRE 1 FWASHa/EZE

(b) RHZH% 2 SB M ONNBDL & A /LD AZHAVESE

RSN EY 2 —/VdA y MeVIClEE S, BESEERI DI DO ET D,

2) 7r7k=A

BRHS |%, RH A" — F OFREE 21l > CTEERGNICIRMA SIS b D L35, BRHS 1%, RH #
EX X A7 ICTHGERTRE 22 = RN TOMNL S L IFH A OMAN TR A[ETH DH LD LT 5,
BRHS [T EZERENTETCDT Ty NEV 2a— VIZEIEARETHILI LD LT 5,

10. 1. 1.1 ¥R T AMEREER
BRHS Je OV — VAHIZ, A S FEE L 7o AR DM SRR R SR (B — & & o3, Al
T—=T7N) MO IS,

10.1. 1. 2 fH&EEREMF
HEIEM B OFFRIS NI T O FHANCHE > TED D b D LT 5,
(1) HF2VY—1 D%% : BRHS ([ZBE$ % EN 13001-2:2014 [ZEFSND TEHMZ) KO IR
EH7R ) fAEICEE T 2GR Z AT 5,
(2) BT Y —2 DFEL : BRHS ([CBIET %5 EN 13001-2:2014 ([ZEFRS LD [HIFM7R| fFEICH
EA R b IR T th B
(3) HF =Y —3 KR4 DHEL : ITER_D_363SV] IZEF SN D Service Level D IZHHET 533
A& 5,
WES (E—d— ¥7 Ry 7 ARVAT Y 7%) 13, LER .o 750710810 53
FEYE) 1T > TREHRA LR ET DD ET 5,

10.1.1.3 BRI RE4 2 ERE&MH
faf EEZ&F1X, Blanket Remote Handling System— Load Specification] GifHXE 1.3) IZEFE L.

REHIREE LTHWA LD &35,
Ty PRV a—/LOAEREIX, 4.0 hoFETET 5,
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10.1. 1.4 #BICBEI 2 EREH

BRHS D% FHEAR X, BXFHIES) (SL-D I3t 2 FEROMEMEEBEICANDL D LT %, BRHS O
PERHEBRRIC I, S AR R R B (SMHV) 2 OVBR S HiER S (SL-2) O FICFE R & LTt Z 2 IER 72
BE/ AT AORBEEEZEL LD LT D, TOL ) RIMEFROFMERIT, I A AR GO
Wa bbb, HERFORENC L 28MITE 2 28720722 0nboTHY, PIC #s
(SIC H4%%) DOREMREZITZIHATIE ROV L D LT 5, BRHS Id, 72 & 2 HZERIRMND OB
ENZOIEBEO—H IR OWEEZ LT HEDOTH- Th, FHEHTE 5 HIEIZ K HHEERERD
B DOFREDN SMHV £721E SL-2 I X o TRAJBEIZZR > TER LRV H D & T 5,

10.1.1.5 BRAICHKT DEREMH

BRHS %, BRHS D A7 Affil{fdLiE 218 L CE IG5,

BRHS 1%, W77 23 E R EERE 1T W T b BRI 4G 23 100 kVA 288 2 Tid7z 5720y, BRHS 13,
ITER {RJES#% 4 O@FEMEROMIEEZ T H L0 LT5, BEEEIEET 5 BRHS 76 OFR
HIHIT, BRES BHIC K-> ThiTc s b0 &5, BRI THEY e EU KD L IEXRF DKL
He ORZLF)CIda ) 7 BU JE4E - JHA% (EU Standard (EMC) 2004/108/EC 72 &) & L < JIS Hitk) I
W9,

10.1.1.6 7—2R - #aRICBId D BEREM

BRHS #1345 {# 1%, EDH Part 5 Earthing and Lightning Protection CEAXE2.7) I[TREND
IR E - MR ERFHEICHEY bD ET 5, U ERIL. EMICEMERSNIZY A A T
=T NVE N —T7 ke UTTERER SN b0 ET 5, ENESIEMER T D ET 5,
EROEM AR IR E Y 2 — 7 VI OAET 2D L35, B K ONEBHEMBRIITE LR B~
WCEEL TR b D ET D, BT —7 /MR W THERE L TWO Wi I fiE 7 S5 b o &
T 5, EHRALEOL D, H L IIRETIENL NS N TV DEAITIE, RS TR0
DOREIZ, /A Ay 7T v T i/ MRURIT L7200 TE L7208 LT b7eun,

10. 1. 1.7 FHEEHRIENCEE§ 2 ER &M

BRHS 1%, ¥ A7 LEE KOV — VI Z i RHIE 2 720, $ilHGFHE (1&C) F2—E 7 Lo T
HE S5, HEEE (1&C) F2—EZ/WT ITER A 7 T LHATHHDL L, HEDMRSFZ A
7 AT BT O PACREEMRE AR T 5 b 0 LT 5,

HIEIEHE (1&C) Fa—vE 7 UL, FREOEIR L OB LT U A% R 2 72 DI LB 2 B a3 R
INH LD LTS5, G EN—F 72T KO 7 7 =7 1%, Remote Handling Control System
Design Handbook GEFEIRSFHIMEH > AT LFkEI NV K7 v 7)) GEAKE 2. 10)ICX - TED LA
A R4V ROEEZIETFTHHDET D,
BRHS D ifillfHIFHE (1&C) ZEE LA T OEAEIEE — N4 5,

s IRCHEB I ANV —FEE T TOHBA N L — 3 v o — 7 v R 23T Db 2429 5,

- I&C HEE 1T, WU A SRR A WD THEENC SV CEBEA S L — Z Ff O RE 2 12 %,
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1&C 28 1T, ﬁ;ﬁﬂa IS IEREIC AT &, PAEFRERBREE I O RR ORIz kL T "2 N TH D
L ERAET 72027 v — X FL— T EERHIE 2 R 5, 1&C 2E@E 1T, EER P EERR R RE DS IR 72
’*lﬂﬂ’iﬁéﬂxe‘m kIR T A REE S b O L35, BRUS IX, EES D HIRIEOMLE

<ERBANFARER LD LT 5,
77/&yb%y;%w(w)@ﬁ%&@’xwf%%ﬁbwwﬁi BRI 1 bz
Ao ZF—L  ZIUTKHE L2 BM O8I0 REEG EDITOHWTH D, _ME@J‘BDD@%\"“\?/

X, TITRST A AT T a RO —ERIC L > T Z A ER ) 2 X FF9 572912 0. 25mm
UNTHLZ EnNEREN5, BT, F—FHFADORNC haA F L, TD/(&/WSQU)%ZEG“M% IR
FRZE 5 ARIZR D L O EMRARSTEERE K O EARALE O B OFE X PIALE R EIC K - T @ERkd T
HHDETDH, = RT7 27 X EOHEMBEOMOMIMAERAZIZ, hagd XL - Ruef XL
& » OEIERTE6 EERm , B M OERETE1 BN & T 5, @RI X 2FHNEEmME ) &
FAWTHALER O 21TV, NSRRI EDTA NG Z AW CEEMLER O Z1T9 b D &35, BM
DFREL0. 25 AN D IEfE/R AL B OIE, CNHDOH A REHWTERTLI LD ET D, BT
BASHNZ AR MEREIC L > TREER O SND b D &5, BHREEER CERA T v 7L
. AT AL MEEREENEIC K> TIEEROT 2D 55,

10.1.1.8 %%1%/\»— FU=7ROY 7 by =72 5 BEREMH

BRIS | PR ERAERIE =0 O 1R E L L CRERIRTERZ 2T 2 DICKER AN —H
4/5H7z“2(A“FWI7&U/7F7I7)%&ﬁ?é%@k#éoﬁ&V“54V5“
Tx—A (N—FK=z7 kWY 7 b7 =7) I%. Remote Handling Control System Design
Handbook G [RH#R/ERIE > 2 7 LGkFH N R 7w 7)) GEHKGE 2. 10 IZRD 2T A RF 4 KD
EELEBET LD LT D,

~=Ea L—ZEERE AV TO B O Y S LR O D 11T R OSCREEE (Y — Vi, &Ko, ok
1EE) OBEIR. ZERRSTHIE S 2T LARFIAN Y R 7y V7 ICER SN D ERRSTHIFEIE BT S
NHbDET D, 7700y FERRRSTA R —Z A % —7 =— A% SRD-23-01 (Blanket Remote
Handling System) from DOORS GE[EIRSFHIMES 27 LAFEMETERFIA) GEHAXE2.1.6) 2/~ 1 b
DET D,

10.1.1.9 ZEFRiCBE4 A ERE&H
Aﬁﬁﬁﬂmes@%wm%m%%%b<iw SR M OV i 1, TR 12°C D 35°C K
O KARRHIEE T0% D285 5 T ClElizT 2 Lokt 26D L35,

10. 1. 1. 10 EZ=IC B9~ 2 ER &AM
JERLYN a&P’ﬂRH VAT AOERRICEET 2 EHT, BENEIFIREBICEA L2 D LT D, L
L. BRHS {22\ T, VQ€C (BZEfE 7 7 A) 1 WA&#éo
ﬁf% WZHDBND MO H L EES LITRBE=2—T 4 7%, FRLBRVWbDOLET S, 7L
AEEOBRERIT, BmRBLAET 500 L35,
XT Ry 7 ARONEART Y o ZHNLLEY e EEA BB L TH WA, 7 —2AO"HMAL
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ADZEFERT DD LT D, WIS L&b\%@kﬁ‘éo ZRBRTE WS B0, EEAOk
KELT O IR EROBEO RN H 55E121E, “WfbE ) 7750 NI A #iE a4
HbDET D,

10. 1. 1. 11 R EEFRICEE T 2 ER &M

BRHS DR FHEREEIREIILIT &35,

(1) R - 20°C~50°C
7272 L, BMAZEET 513w K 80C &3 5,
FEHEE © 25% (at 35°C)

(2) %R © 10°C~30°C
Remote Handling Control System Design Handbook (i H[X 2 2.10) @ Cubicle Room ST
X5,

EIREAES 2T A ORI REIL, REPKFFIAELEA 20 L D RREEHOT- O, RE1Z250n
EHRWHZ L ET D,

% OHIEFHEE R 2 — 7 VT, @WMAZERT 22N TEL ) ICRENELELAFTHH
®kTéo@ﬁ®ﬂ@ﬁ%ﬁﬁ\%L%n“t7wmgﬁau#@1%ﬁztk%CM/ v N
A E B/ — UE A R — 3 SRR K, BT RS & B E A Bl
HZ kb,

EEANE DS 60 CAE 2 DIEMREEE v AT LA RO — VEIL, (BT T DIRER R ik %
BT 2 FREEAITO 2 &,

PRE M (from SRD 62-21 Hot Cell Facility Building (ITER_D_2FQHX7 v2.2)

In rooms where there is no human occupation the temperature shall be maintained in the
range 12°C to 35°C with relative humidity below 60% [6221s895] (human access area: 22°C +
5°C and relative humidity below 55%).

mlllzﬁmh’@Tégﬁ%#
ETOBEBLHEINT., BEOEAMEICEET 2 EUHKIZEY b D LT 5,

10. 1. 1. 13 BRI EE 3~ 5 Bk &M
BUREHIAME |,

10. 1. 1. 14 LW EC B D BRG&M
FORFIHME L,

10. 1. 1. 15 b EHZ B3 B BER &M
MEHIE R MR I C IS TH A b DL L, BRBRNBLREZBZE SN LDET 5, bk
DOEEIRIT, NV F U LOEBROBIHKL RO RGNE2ZETHHD LT 5,
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m~a AL LR (B 2 13 R) 1, hU%ﬁA%fyx%A®&$EWWTiﬁE#5%
DEFT 5, BIFMIOWTIE, ITER #ED R U F 7 A AT AU EEE K OVE 2 Y EHEE )
L7 id7Ze 57a0,

10. 1. 1. 16 BT BE 9 2 ER &AM

MIPs (RUERAGTEE) K OBIET 2 8E, Mid, WEZEMEIX, [ITER SEFHEFE) OZERICHA
L7 BEZ BB O MERTHEL BT T2 b0 LT 5,

FUEROME & HIET 272 OICEE T, 2 ORek e TR A2 3 o R 72 5B BEE) ) OV B 3 Y
EFIE, /EEFEOHE, b LUIMFICRE KEFET HERRGEEREHICOWTIE, [EYERA
%¥i®¢ﬁﬁwiw1’ﬂ#é%ﬁ%@’%othuﬁwmﬁﬁﬁi):ﬁﬁ#é%@k#é
IR TINEERE S OV IE . BUYESZ IR O TGRS V72 QA 7'a 77T B2 - 7o U 7 FEHE 26
IHLDThHDHZ L,

10. 1. 1. 17 BRI B4 2 ER &M
BUREHIAME L,

10. 1. 1. 18 #HSICRE4 B R4
BRGNS JFIEIC W TR, BERG L B2 —F TIIE L. A 208 U C ITER B D &R %
550 T 5,

10. 1. 1. 19 AR EICBE§ 2 ER &M

Bmm1MT%t&m¢&WTyhthﬁmf\yv~yﬁw1NVy\ﬁ¢ﬁﬁ%ﬁ;5&ﬁ
ANHDHT &, WiEF ¥ A7 TO BRHS OFMAEIZAIT T, FDOVEZEZREIL MRR (2563 - THEGR I LD
H D& T 5, BRES 1%, MAREIOBIMIZELD, kX v A7 ICHETH LD ET 5,

BRHS |d, VAT LA U H—T 2 —AZEHRSN TS L IIZ, ITER A > 7T RHFIEIE, F=—
I NVE BN, F—T NN LA lBERXY NT—7) ERAETDHEOREIT AL LE T D, ITER
A MIBIFLIZXEY, Ty /7 v TR OFa— 7 LOFREOEFEEITREHRF L E2—F TR
Wi 208 U C ITER B ORR L /L b D &35, Fio, ZOEEEIL, LELOFIL TR E
LD W DHRFE DRSS K Y — v E U R MZEDL LD ET 5,

10. 1. 1. 20 REARE BT 2 ER &M

VB2 —, ALK ORSFASOFEM A ZERFIH L, REtOERPFEEIELIDOLET D, A b
ANBR (SAT) ~DERFHIT, TR (FAT) OFREZZBEICANTEHRTHHD LT %, Blanket
RH System Safety Protection Requirements (77 1% v MmE[RERSF AT A (PBS 2301) (2%
B EARETR) WA X E 2. 17) . Blanket RH System Investment Protection Requirements (A
PREEZR) GEAKE 2. 18) ICERIN DAY — NEER MEJRT 7 & 2 i, AR A EIcH S
S, TENTNERDBEEORBHREICOKMINDLbDET 5,
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10. 1. 1. 21 BEEEIC B4 2 ER &M
BEEEIC R A BAEEL. BEEMOME N L— 2B LN, R - S OTEYREAZ S TER SN D
HDETH,

10. 1. 1. 22 £ DAl
FORFIHME L,

10. 1.2 REEXR
10.1.2. 1 Z2pdAEsE

BRHS 1% ITER ## (LLF [10) W9, ) 1K » TH A2 2B S (Safety Relevant for
nuclear safety, SR) & LTy Sivd, HEZEY A7, VAT LAFFHICBWTEREIZANLD
HD LT 5,

BRHS 1%, IV — RENTORER & U TRIE S4L7=. Blanket RH System Safety Protection
Requirements (PBS 2301 D72 DL RLRFEERICFLERT H LB EREH) EAHME 2. 17) &7
T EOEFrENsbD LT 5, "V — FEFTORR & U TOLZRLRERRITRFHIIY AL d
LD ET D,

BRHS 1%, i#E#A, #E CTRVMER), FEES LUIBEEICL Y IV A BRI BN & RO
AHEEER (PIC) DIEED L EHREZIHFE LRV XL 21752 &,

10.1. 2.2 ZLEtEfRA
BRHS DX FEIZ IV TR S 72 7e 2 Z2 MR FUTEUEREHI B W TR THET 2 b D &
ERASR

10.1. 2.3 ERUCEEd A ERSA:
BRHS f% &+ D) 7p 522 B EAE R © | 10 ERFIEICHE » TRUYERAEH SN D b0 L35,

10. 1. 2. 4 Z2RIIRDHEE
BRHS D224 F#E O F34E1%, 10 BREFIA | - CTREHIBLEN D b D LT 5,

10.1.2.5 ZERIKLIARKRE
LB E RN ESRIE D ITERET 5 Z & afRiE T oA 2 i T 5 2 &,

10.1.2.6 H@EL4L
BRHS 1%, #IHAfERRMAEHT OFEHE & U TRIE S 4, 7> PBS2301 1254 5 2 s Bk FIE |2 il &
WD HEL L/ BEREDREREERFRAMET 20T 5,

10. 1. 2.7 Z2FZDEHEMEER
BRHS |, PIC HERR Tdb 2 HZERIEROF ¥ A 7 NF DR EERT-TEICHE L 2 Wb D 235,
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10.1.2.8 ZDfDZELER
ZORFIHEE L,

10.1.3 ANV —3 a3 VROA T T U RTET 5 ERSEAF
10.1.3.1 AL —v =z
(1) A —3 a5t
BRHS % Blanket Remote Handling System— Load Specification (77 % v MiEBERsFY
AT AfFEAERE) GEAXE 1.3) CTERTLI2H7 IV T EFX T OFERBEZ > TV TH,
AN ER S, FBET 2 RERMFICET D2 L ORF T 20D L35, BRIS X, 77 7
v NEFEESFOIBE T, MXISTE 1 N—L 0 FCHllET 528075,
BRHS 1377 v 7 v Mg EsF OB T, 1 nT £ CORBESRE CEIRT 20 L9 5,
(2) A A UHIEEO TR R
BRHS (X [RIRFHIE =2 HEHRT 5 D &9 %, BRUS 1%, FEHIMH=ENGEMR LIHET 56
D LT DA BIRSFE Y AT L O—EE KT 5,

10.1.3.2 fg5F

BRHS DIRSFELRFIRIL, Y'v =7 MEDRFIHL N IRMS T4 7% 4 7 )VEHBEHICER SN D
KO ITER fRAFEER ST U A ZNASF T2 b D & T 5, BRES 1X, HFEAMRAEARE L T HRFICTDHH
DET D,

AT E DM FE TR ARSFIE, 440 H D FW % fie K 24 70 TR TE % 2 & % RAMI IEFTIZ L » TRT Z &,
FITRE DPRSFIE, EHARRCVEERT RIS & 2/ N 7208 b, MR (lih) O #Z &,
FHIERSFIX ALARA 7 7 e —F 2 ZEIZ AN D ET 5,

BRHS D EHIPRSFIL, RHU e ZH, fmf/ e, SHE OB, BREUGEICLE b D TH D, BY
TE A H S B2 72 BRHS RMIPRSTIX, ITER B3R MR FH AW 2T b D L2,

75 Uy NERRSEIE TTER ERMRSTE 7 = — X OBAEEHZ R /T EE T/ 7 & 720, EHIfE
SFESREIEY R ML, BEREI L E 2 —F TICRAMIATIC L 0 EFR L., ZH O OBERFIE T, 24
bEND LD LT 5, ERRSTEEIL FAT OBIRTICHO NI T b D &5,

10. 1. 3.3 fR5FEHE

FERIORST R B I IEEMERGT O WM TG U, B&RGH L B 2 — I E TICERBEOZIEE N
EEEAZ B U CI0 DRRBEZITH LD LTS,
PREFREEIEIIIM B AR RSFEIROARE (PHTED LR EAE) . SHE, TR, i
(BB RRER Y — b, IRSTIEEAR OME O FREEICLBELRRBRE G b D LT 5,

PREFEEAE T BRHS (C 028 & S 2 FHHEEES K O EIEEEH IC/ERR T 2 b D & 975,
PRAFRIENL, EBah /MR O PRI N D EHENE, U A ST B0 4. EERRHE R . BRUS D&
BTG A T A I N EBEICANT, RFFHMHORRICESS bD LT 5,

TEMAHZ LB L T DRI, PRIRBZEEDOKRI G &35, thOEITRERTEBEONR E T 5,
(RSP ITA T, FAT & L <L SAT OHIFEIHICS R 2 b— b L7ERELIFICB VW TERRBINS
DET D,
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{RAFEFENL. FTEET A 7% A 2 )LIT37= 1) BRUS ORMGHER: 2 (R3ET 2 DICLEER TR LD U A
cagteb DT 5,
TAHE S (RRESR) O U X M, AT EERFHE BT b D& T 5,
440 HDE Y 2 — VAR Z FERET D 72D D57 7R MR A DS N AL \ﬂﬁ&x@®k (ZAr Y
2=/ (K240 H) BB LR ERD2L918T 5, /o, EDTEDITIZALARA 7 e —F %
BRIZAND LD LT 5,

PRAFRFENL 7 7 2= 7 b ALARA FHEE K ONEMRRSFREICIBW T, 2= 7 b ALARA & —0
HHDETH,

TRAFIC TS 2 BORFIIT, RAERRETD TIRSTFRE) 2@ L CER L, IRAFRIENCRLHE L, EhFAE
%Lbfm#ﬁaﬁé%@&fé

PRAFIERR S O AR E BRI LB /R BREEIA X, Review, Inspection & Test Requirements for PBS
23—01(ITER D_3PEMNF) G X3 2. 20) IZEF+ S D,

FEAM 2 B AR O EORFIA T, fRSFEISIERE D — o DORE L LT, BAFRFE O —# & L TG
b,

ERRORST 2 2T D OV — VHRIR, HERREE SR O SR O Gl & e i b 2 72 01T, T TofE
ZHIET D K ORI 2 & T,

159 SN EBIRST & AT AOEERSFIL, REWEY: EOREIE>THEMSNDIbD LT 5D,
M2 B, JEMEA =Y OFERIZE ARV VT ALK RNY F LY AT O E &L,

(1) =7

VB2 TR IEL, RAMI FEHT K OMEHEME B AR I HERL U CORSF RN & OMRSTEME & & 6 126
EINDHDET D,

(2)  RSFFIE

@@E%\§@v2%1~\ﬁ@%%\@ﬁ\%#&@ﬁ%@’zgﬁgﬁi %&ﬁv

22—\ TR &, BAFEREZ @ U C 10 1LV ARESNDI bDOLETDH, ZOHEMHE
FAT }e OF SAT 126 1T 2B ERBR ORI G & 95, Z OHFHIL, BRHS j&#His M ﬁ&éﬂé%@&#
Do
(3)  RSFIIH

BRUHS DIRSFHREFH 1L, BRDONEN LT T 0 v MalE RS ORSFEREIC RS Z FI
I, BEEH TN LD LT 5, JIBGEHEITXEKRG L Ea—F TICER L, EIEHEZ
HWUTIODERBEZITHHEDET D,

(4) ik —L KO BRI E

BiHIIZ T BRHS DIRSFIZHEE TR, W D8R Y — L R OGRBREEE & . ITER B I35
boLT 5, RUEFE, REFE, WBREUPHEFEE L TG SNZHBICMHMES T
HAY) WL EELFSICIES IS b D ET D,

BRHS @ FAT KON SAT [ZaBi e Winie BB 7 7 v 76 ITER Bt ICiRit T2 b D &35,
FAPEE R (e.g. RIFZ L—) &ITHNT, ERRSF T AT A ORSFITIEESEHIEEY — v 2 H
WTETTHHDOET D, ME, L, RS R OGS IS LB A RERI 72 2 /a1, BoRFHD

FHPENO L DO TH D, FEEEOZEZ T, W DHEEEICH L CHR#EORE 2 EST
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HbDET 5, REOFREIL, ITER O ERT D BRERMICESWCTRIES NS D LT
Do

(5)  HiEiZxtd B ERHEIH
T/Ftwﬂfﬁ%&UﬁfﬁézE@%éﬂﬁwm RECRFI (F 2 2R ER Sy, Bt
LLIFa2—T 1 VUT 1) &, HEKFLE2—FTIZAESINDIHDLET D,

10. 1. 3. 4 E[E#EE
WIRST Y AT ME, BT L A% 2 =3B LN AF 22— H1EE FIHEOMEN L A o — ik
EHETAHEIOEHTHLOET D, MBEERITHIEEFEDOAR LT 5,

10.1.3.5 &Ry MEAVRUBEEMEBRICNT 5 EREH

(1)  BRHS D
EFRIEST S AT AR ORERREHIL Ay /LN TEIRICKRY: S, EEEFETT 9 5K
N TERRSFEND ., b LIEA Yy MeVEED R kA T%*éﬂéi?uﬂﬁ?é%@
ETB, 770y FERRRSFY AT AEA v AT RGCEN CEERRYE T 5 K O ET
6%®&#5 Xﬁv;ww®£*$@%ﬁt#VX7A%ﬁ%%ﬁ?étw\MT®W¢%

IZLBERRFHZ R T 2D LT 5,

<m BEFEY) B BRI kT 5 BRI
BRHS 1%, ftthEEIEY &, &V b O FEIEH E (Decommisionnig) 2 & TeEREFIZHEH &
DB XA TIHSHEREEY O EOR/IMEER D L) RFT LD LT 5, BENRB XA 7O
WSR2 TO Y A M, &L 2 —FTICRIESNDG LD LT 5,
BRHS 1% A Z A T HGEBEFEY & L < 13 TFA BUNMEBESEM O &5 6 b U CREEE % b3
HEOIEIHTDHDLDET D,
BRUS 1%, HEH &2 HEHPEBEEM OB X A T OB LT ey =7 @D ALARA JE%E
ST LLIRET LD LT D, HHFE S — b TRA ISR EBEEEY) & 2709,

(3) #WEu AT v I I
MER AT v 7 XEICKT A BRHS ZEsREIH L, [Integrated Logistics Support
Requirements for PBS 23-01 GHEANE 1.7)] ICEEXIND, 777 v bEIBRTFV AT A
ILS FEHIER AR EIT, AR L B2 —IC T ILS A mE LR 2 720 O GHEE 4@
LCEHTLHHDET D,

10.1.4 &EK%T%E*%#
WEICB L 52 ATHA K OER [TTER Quality Assurance Program | (ITER ShEfRGERT

1@%x&5ﬂm&mmmwM@%I%L@%mﬂﬁé%@&#é

FEAES S, b —2 )L ~=Fab—& ful, JulSFREEOMMBICOWTIE, ZubDE

SE\CBE A WEAE LT, HELAEL LTQC-1 AT, FOMDEIZ OV TIHQAC-2 £ 5,
FHERUWEDOZ A 1L, TTER SVERAEFEEEZ E O X 5 ICFEMT 20021 50T 5 E R HEE

R L, EVEEORKRESED Z L,
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10. 1.5 EAHKRUEYE
10.1.5. 1 BxE-E%E

ERRERSTS AT Dd, THEEE S 2006/42EC) IZREA S D SRIAICHE D D &35, BRES OffiE
FRITLUTL %ofm#éﬂé%wkﬁé

« EN 13001-1:2015, Cranes — General design — Part 1: General Principles and Requirements
« EN 13001-2:2014, Cranes — General design — Part 2: Load actions

« EN 13001-3-1:2012+A2:2018, Cranes — General design — Part 3-1: limit states and proof

of competence of steel structures

E§)§)b‘@if‘%§ﬁﬁ \—utu&b EZ}’UU—J @%ﬁ,*ﬁ‘ * %@o

A X BAARIIZBL T &35,
c REHTITZ EREEN B 2w T 5,
- MORFAREE, BUE - RIS JIS 2T 5,
JIS Bk O AICE L Tl EN Btk & OZEREZTHA L, FREOME L EBLTE 5 2 & 2 &
MR Z &,
LUF 2 & 7o oD TEERUE K OSLYEIL, BRES OREH, BUER OO A FTA & LTHEML
TH Ly,
+ Control system standards (IEC 204-1, 1992) Electrical equipment of industrial machines
« Safety (JIS B 8433: 2000, JIS B 8433-1: 2015, JIS B 8433-2: 2015) /% kit IEC 204-1,
1992 &R L T AIRETH B,

10.1.5.2  MERERABRAYE
BRI WD ETFIEL Y — VI T > TRESN D D LT 5,

«EN ISO 15609-1, Specification and qualification of welding procedures for metallic
materials: Welding procedure specification Part 1: Arc welding

«EN ISO 15614-1, Specification and qualification of welding procedures for metallic
materials — Welding procedure test — Part 1: Arc and gas welding of steels and arc
welding of nickel and nickel alloys (ISO 15614-1:2003)

& D VWIEEIFRAICER O B AL RS OBk « HRYE,
AOAE FHEE (. TTER 28 AG8 rTREZR M ST AEFEREIC X - CREI S i iudZe 670,

Bl R D DL R ONEHEA R L — Z XL T It » TERE G LI b D LT 5,

« EN 287-1:2004, Qualification test of welders — Fusion welding Part 1: Steels

« EN 1418:1998, Welding personnel — Approval testing of welding operators for fusion
welding and resistance weld setters for fully mechanized and automatic welding of

metallic materials

& 2 WITEBRAYIZER D b LTz [ Ok - HLTE,

FEMEE AR K OV AFEMED S IRILHE [T MBS U T, EN 970 (HMA). EN 1435 (bR
FRAY) . EN 1714 (EEEHEER) . EN 571-1 (FEmERERER) . EN 473 GEMHERER-NDT B O &K E
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R OFE) b L<IFXERMICEE SNV TV DL RIFEOREEICEI bD LT 5,
BB VR 2 D R Kt sEs NFEYEIX . EN ISO 5817 2007, Quality Levels for Imperfections Quality
Class B IZH&T 220>, HWIELEEIZIEL U CEHEEMZAGREEIZFEEDO DI D LT 5,
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11 sttt
BRI 577 2y NERRST Y — AR 5L B OB SRR & L F IR,

1.1 FREEFHm e

REHE RO E LT, 2E 5 2. 19 Design criteria and assessment method of ITER-BRHS

equipment ITER D _SYBSHK ZWEM % Z &, ARMEFICTEIZHI-> TREFT 2 LB, D5
I, %"JﬁDesign criteria ZEWD, KREED Z &, YV — /UEEIZE LTI TBHIERR 258

CLbHZ&iT U TOERO—FHEZBEMTE DA REMEN H D205, BEREMIC Y 72 > TUTRIES %

AL L?’:I%@%am 2SS bDET D,

BN (B—H—, TR 7 ARKORT U 7% 121, TEFRICHE > THREITBRBREZFRET D
HDOET5H,

MR ANEIZ, b=V~ a2l —XOHEFGEHA L THEY . AREIZBRICAE I TS =
EMBBREVIEEILIZAN TH D,

11.2  MEHZEET e &M

BN RS 2 R RIB Stk A DL R ISR T,

® FUERMEBREICHEIG TRE CAMINIE R A SRSV b D LT 5,

o Nl A EEHETLME (BT v FEIECHEL B = VR 1ZRAIZEET S b oL
T2, ThuE, KEETaF AL HREE LT-BRIC, b U T ABREIEE Ot B 5 %
25 xS o720 Th %,

®  RoHS BN THIM S AMEI 2 L2 &y BT HOWTIE, ITER D R U F 7 A
VAT MY ELE R OLE SR EEEOARESD 2 &,

® MEOBIRIZX, N FULOBROBHE OREORGMEEBRETH DL T 5, (BRE
[ & 1% TBD)

® HZERIROT U ~HENBEIZLSBRMIEEIZEY, BRLARWZ &,

E—J N~ =t a L—ZICBIT MBS L L CSH&E 5 RD6 (Feasibility Study Design
Input - Material Selection Strategy) ZwMHT 252 &, AXEZ, E—27~v=FE a2l —XD
FHZEA L TRY . REIIFEICARIN TV D Z END BRIV EEN LA TH D, RRFEIC

AN H - TREFT 2 BTV, ZO8A2E, JISMENREREL ED ., KREHEDH 2 L,

UUFICHi & r~7,

® SUS304 O AT AIAETZ AN, KRR < SUS316 O F A3 AIREZ2 ELIZ 33 Tk SUS316 %
B L CEMT 5,

® I (COLIITEREA L HAMREMD D5 (55 1 RM6) 7owd, HHAZRETHZ & & L, 3%t
RS R DB EMF E T D 2 L
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® HENICY AT =T THOMERNARAGEETHDEMICB L, KIBEREG 7 B A X v X
REDSREA T TS 2L, (B% RDAT) Fiz. ~/m—I 0 ZHE AL, Bk
a2 hE LT A CHOBEBORREENRD D720, Ay hELVOER~v=E 2L —X|2L5
KipaBER LUT-&GETHZ &,

11.3 EZIZETHERSEMSE (BEICETLI&HELET)

BRI RH > AT AOBERICBEET 2N, B NEFESFREBICES Lcbo 35, Ly
L. BRHS IZ2WWTiE, VQC (BZERE 7 T &) 1L N/A LT 5,

BIERNCHIPND RO H L2 EELS L IZRE2—T 4 71, #FHELBRVWED LT 5, T
=TV LABEOBKERIT, BIBRICLHET 5D LT 5,

X7 ARy 7 ZAROWNEART Y o ZHNATEE 22 EE A CEE LT v, 7 —20 &AL
AOEFEMT LD ET 5, WIHEHLZ2ZWED ET 5,
FRNTERWGA | SOOI EIRAIOEREZ &7 O TR ER OBE O RTREMEN & 555 101X,
“WifbE Y 7T UEO RTA MW EEAT LD LT 5,

11.4 Hor~BOBREBERICET HERSEM
E?%E%; SN A SN2 — ik, BRICEEREE 25256 L 72V R Y . 500Gy/hr D H <Gt %
ZTAHLDET D, Y= LVORBEMREOMAHEME LTI IMGy T2, BELEWITNEE LUy,

11.5 7 oA NVE—T7ERE
L OREREREICKT LT, 7oA NV E— TSRS D &

11.6 BXRAMITHT 2 ERSEHF
BRHS &, BRHS DI A7 Affilff#kiE 28 L CEIEG IS, £70. 7707y MRSFY — LT
BRHS ARfAIEE 2 U CTE %, 2—7 4 VT o Bfika s d,

BRHS 1%, W77 2 EREEREIC W T b BRI G 2Y 100 kVA 288 2 TiX72 720y, BRHS 13,
ImRﬁf % A4 OBEFEMERNOMGEZ TS0 L35, BRI E TG/ EU S L<
A& D FENE (ALK TILEY) 72 EU JLHUE - kg (EU Standard(EMC) 2004/108/EC 72 &) & L < 1%

Jmﬁ%)mﬁw CE~—F 7 Z2WET5Z L,

11.7 BRESICET HRENEM:
ETOESHLHL. EDH Part 4 Electromagnetic Compatibility (EMC) (=M= 2.6) THRET

%, BRGEASTEICET A EUBKKICIEY D &5,

11.8 7—XR - ¥akRICBE ¥ 2 BEREM
BRHS #il{H%& & X, EDH Part 5 Earthing and Lightning Protection (%535.5772 7 IR EN5

X OICERE - HBERFHEICIEY bO LT 5, B EEIL, EMICERIER SN YA A T
=T —T R L CEMERSNA D LT 5, ﬁmﬁ IERERT O LD LT 5,
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BB AR L A A & = —

LC%ELT?S< bDETDH, FETr—7 BV THRi
DHED, b LI RETDENDLAH SN TVDHEEIC
TELETELS LRITHIEZR B0,

5, Ml Him

ORI, /A XY 7T v T R/NRICT 57201

11.9 AN TH

B 72138 v bV TS OO X NLEREAIIT. Bo

12 %%%Jha
12. 1

LB 2B ER

i e b R T
i AR AN B SR S 20L& LT

FEHERI 2OV TIEBL T D U A MIRT,

VX AR DR AL HEAE A — U ~DIRHARZ QST 225 5k 5,

£ T MRS

(S&ETHE )

Table 9.2.1-1 List of radiation-proof components

EINVEICOBREMTH LD ET 5, EEEOEHEMRITITE 5RY 54
L CW AR WA I I ) DT 5 b D &
X, BREINTWARWED

(AR DT E DS L T 5,

Pack Parts

Accumulative Acceptable Dose

Notes

Manufacturers

COTS"BNRII Series” +improved

Halogen—free cable

sheath: Flame retardant cross—linked Polyolefin

Confirmation test necessity

AC servo motor 8MGy lubricant: MORESCO High Grease GK-1 WACO GIKEN
isolator : Polyimide
R&D item
3.2MGy isolator : PEEK Hitachi Cable, Ltd

isolator :Polyimide

NPN)

sheath: EPDM thermal shrinkage tube { NISHI-TUBE

WACO GIKEN

Confirmation test necessity

isolator : PEEK series material
sheath : Polyurethane

NIHON MARUKO INTERNATIONALGROUP.

O-ring(NBR) 3 Material test

(Irradiation ongoing to Improved product)

Radical scavenger, Qil-resistant prescription
mold O-ring and plan leak test

Multi-core connector 4.2MGy COTS "PBT Ultradur B 4450" |BASF
Manufacturer Gonfirmation COTS lemo connector lemo
MGy R&D item

HAYAKAWA RUBBER CO.LTD

R&D item
#1 O-ring(Urethane) $¢Material test |2MGy (Irradiation ongoing) Radioactive decay —type rubber, Radical scavenger |HAYAKAWA RUBBER CO.LTD
mold O-ring and plan leak test
O-ring(PEEK) 3Material test  |2MGy :i'; 'Eef":ing nd olan loak tect SAKURA SEAL Go. Ltd.
COTS"GN-G0169" +improved
- . 1MGy (Irradiation ongoing) lubricant not used Metrol
Limit switch isolator : PEEK
Manufacturer Confirmation necessit: Magnetic sensor (Magnetic limit switch) MACOME CORPORATION
Bellows Irradiating RED item . NABEL Co. Ltd.
Urethane resin
Strain gauge 20MGy COTS"KFU-5-120-C1” Kyowa Electronic Instruments Go., Ltd
(JAERI Tech 99-003) .
COTS"MORESCO High Grease GK-1"
Grease 10MGy(Catalog value) Base oil: Polyphenylether series MORESCO Corporation
Thickener: Bentonite
‘ ‘ (Irradiated upto 1MGy) Ni plate an:
Anti-rust coating (Irradiated upto 1MGy) DL% I;i
Dry Lubricant Irradiated upto 1MGy) DLC any
(Irradiated upto 1MGy) The S Film: Including Molybdenum Disulphide THK CO., LTD.
Multi-core composite cable R&p “fem . -
#9 cheath 3.6MGy Radiation resistant flame resisting polyethylene SWCC SHOWA HOLDING CO., LTD.
Chlorosulfonated
|Slip ring Kyoeidenki denki
Image fiber MGy Fujikura Ltd.
Laser welding fiber. lens IMGy Fujikura Ltd.
#3 cOoTS
Camera 2MGy ( Catalog value) Diacont "STS-40M"
|Mirion Technologies "R93 MK3"

12. 1.1
UTHEZZMRL

=N/ 2T Fa—7 (HE)
” Radiation and Fire Resistant Tubing” TiEE & 3 5, 10 cable catalogue

(355QX2 v6. 10) (current) (ITER_D_355QX2)

WEN—FHr—o7n (BE

« A—71 : AXON

A XERD3L]) &L FIZRT,
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https://user.iter.org/?uid=355QX2

- BT T 0 A26636A1
- BR

- ME . AXHoEH

- a7&: ¢$9.27 mm (40 sq)
AV 5 12.2 mm - phITEER
o M HCEHRRAE © 3MGy (A — BT — %)

BRI LV MGEE, BETI0D & LT 122mm &5,

12.1.2 HABERT—7T v
VMNP N OOBENBCHER 7 — 7 v & LT, MR « ERME - 2 e P U O BR 2 F B L. AXON LD LL

TORETr—T NV E R E LTS (BE),

CABLE COMPOSITION 3— Fillers for roundness

4— Separating tape

1= 2*XT2237 TPC R o
Conductor S Material: polyimide S
Material: Tin plated copper .- : : 4
Construction: AWG22 or 37x0.114: mm nom. 5— TPC drain ’ : )
’ : - Material: Tin plated copper 3 S

Diameter: 0.78 mm nom:
Area: 0.38 sgmm nom.
Resistance: 5.08 Ohms/100m nom.
Insulation - :
Material: extruded. Poliax -~ ::
Diameter: 1.10 mm nom.-
Colour: black .-

Construction: AWG24 or 19x0.127 mm nom:
Diameter: 0.597 mm nom.

. - Area;.0,241..sgmm nom.

1700 Resistance:  7.58 Ohms/100m nom.
6- Braided shield

Material: Tin plated copper

2— 4%X1861 TPC." Surface covering >85%

Conductor -
Material:" Ti
Constructio G1
Diameter:.1.24 mm nom.
Area: 0.97 sgmm nom.
Resistance: 2.05° Ohms/100m ném.

Insulation T .
Material: extruded Poliax -
Diameter: 1.80 mm nom.

Colour: black

7- Outervjqcket
x&.142 mm nom. Materiali. extruded Poliax
Colour: black

Z
SSRGS
SARXLBLLRIKE

12.1.3 ax7#
Y — AT D mbENE o ok 7 X ILLA T sl & 35D, FW s EIEE SR — L K ONE Y — v

(CHBERIGER O A2—T 4 VT 4 &l T 5% ER%E [JADA-2310PR0255] (I~ T, Z OB ER
EREBIERBIAE 2R X ERET 5 2 8 GRBIIRIEN, S %EERBRERTE) .
(1) ffii 1
(a) A—7H :0DU
(b) #h4 : ODU-MAC connector
(2)  feEHfi2
(a) A—7 : Staubli

(b) #h4 : CombiTac uniq connector

12.1. 4  THHSHRRED 2 T (BREBE)
MR IE D A 71X LA T O 2 /it &5 5,

« A—77 : MIRION
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« IR R93 Mk3
< =TV R 23 R — L B (KR oWE TBD mm®)
- 2% URL1
https://www. cornestech. co. jp/tech/wp—content/uploads/sites/2/2017/02/r93 oct2014. pdf
- 2% URL2
https://www. cornestech. co. jp/tech/products/cat/cameras/#1v01

12.1.5 TGRS £ Z (CMOS)
Y — AW DI CMOS H A Z L LTUTZmEAT 2D L35,
A—T: vy na—RL— g

AU :

r— 7V

%% URL:

Mttt o A 7 OF%EFEM: (B E)

HH (AR

i SO R AR 2MGy LA b

L=~ 720(H) x 720 (V) @WizELL L

[HTEReS 12 um (H) x 12 um (V)

B FE A [17. 68mm (k44 10. Smm)

X v H—AE— | 0. Ims~65ms (A[) & 9%

MO TrHESE TraseTrA EEET S

ERER VAN = CUZBIT B 5 1 HUTE E Ethernet &3 %, (B
B HRUIHEIC LY Coaxpress [CEED AREM D &
%)

SN ~HE LIFD 2180 OERREZRGTT 5

®34mm x 8O0mm F & O M FH AR (B E)
(050 x 30 mm FEED 2T VIR

T3 A Z o~ F-CCU [

— 7 NVE 50m

FABESRAT: SUS304 & L < I1E 316 DHIV L &35
(A—ATFT A FRAT L R)

BiEE - BA/K IP6X & LBLKZRRIT s & 0 e

BRI SRt TROBESHICTERTES 2 L,

SAR50 ELLT

R 1 35°CIT 3B U THEHEE 25%
FRE < 500Gy/h
155 1mT LT
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https://www.cornestech.co.jp/tech/wp-content/uploads/sites/2/2017/02/r93_oct2014.pdf
https://www.cornestech.co.jp/tech/products/cat/cameras/#lv01

12. 1.6 {EEIE2E S —HE
BRHS KA~ =t 2L —F TlE=a RV VI KR T Y VA= LEHWAEHBETHY, b x
FHAMEEIND, E— L~ a2 L —XORICHEA I DX TV — i % RD5 IZ/RT,

12.1.7 FANVT IV —KSER—NVIMTA R
) IM A A ROEREHAR—L~Da—F ¢ 7E S NS CIE (DLC 2—T 1 > ) ICEHETIE,
BMALEAEIET D, YV —AZiHIB Wi, THK 0 IM T A REEGRET D Z &,
FANT V=S BER—/L, AT VAHERD IMHA RELLFICRT, 72720, Y —/akEhe
BWTIEYZH O —X (P NT) LIl Xb 2BV FRERGFT S Z &,
- WAEE X [RD32]
« A—7 : THK
- ETHMT X X 42
(1) 7% : HSR65RVICSFE+970LPF
(a) FEATEMMEC: 168 kN
(b)  FEAFHEMAMTE Co : 198 kN
(M8t TTER_BRHS S a5 E M3V-2016-000209)
(2) HUF : SRI5V
(a) FEATHEMMEC: 11.7 kN
(b)  FEARFHEMME Co: (FERH)
(3) JUF : HSR55
(a) FEATEMMEC: 88.5 kN
(b)  FEARFHEMME Co: (FERH)

12 HSR55
Extrapolation of N=3 I

F1 o L
J \’ -¥ HSRShi(;AP C)

09 5
/ \ Approximate line of lifetime calculated
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1 Purpose

A quality classification is introduced to provide a basis upon which a graded approach is used to
implement the ITER Quality Assurance Program [1] and ITER Procurement Quality requirements

[3].

This document defines:
* the quality classes,
» the criteria for assigning quality classes,
* the quality requirements applicable for each quality classes.

Quality Classification applies to all structures, systems and components (SSC), spare parts and
activities necessary for ITER operation or for supporting ITER operation.

2 Scope

The requirements of this document apply to the ITER Project and all performers.

Specific technical and documentation requirements may be included in PA’s/Contracts or in other
contractual documents.

This document, in the scope of the Quality Assurance Process, propagates the requirements from the
Quality Assurance Program chapter 2.3 [1]

3 Definitions and acronyms

All the acronyms used in the present procedure are defined in the ITER Abbreviations (2MU6WS5)
and Nuclear safety common definition RLZXMV.

e Supplier Any entity that provide goods or services to ITER organization and
DA’s

e Subcontractor An entity that perform works or provides goods / services to a supplier

e Performer An all-inclusive term used to cover both IO internal and external

organizations such as Specified PA/Contract Execution Teams, IO PT
(Project Team established in accordance with 4.ii of IC-Ex/03.15
Record of Decisions QYTZEP, BIPS Team), Domestic Agencies,
Suppliers, Subcontractors, Manufacturers (in the sense of Pressure
Equipment Regulation), Fabricators, Works Contractors who provide
products, works or services to the ITER project.

e Contract An all-inclusive term used to cover Procurement Arrangements, Task
Agreements and Contracts placed directly by 1O.

Measurable amount of work performed to convert inputs into outputs.
Units of work having four characteristics: (1) definite duration, (2) logic
relationships with other activities in the project, (3) resource consumption,
and (4) associated cost. Any operation that shall be completed on time and
successfully in order to ensure success of ITER project in term of Quality,
Safety, Performance and Reliability.

e Activities

e SSC System Structure Component
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4 References

[1] ITER Quality Assurance Program (QAP) (22K40QX)

[2] Safety Important Functions and Components Classification Criteria and Methodology
(347SF3)

[3] ITER Procurement Quality Requirements (22MFG4)

S5 Basic principles

Defining ITER Quality Classes is a function of SSCs affecting quality, performance, cost or
reliability of the ITER facility and classified as Nuclear Safety Important (PIC/SIC), Safety
Relevant (SR) and Non Safety Related (NSR).

Items may belong to one of Quality Classes, as defined in Appendix 1 of present procedure.

Factors to be considered when assessing potential quality class would include:

e Failure Consequence Factors:

— Factor 1: Functional & operational;

— Factor 2: Environment, industrial safety and health;

— Factor 3: Cost /Schedule Impacts and

— Factor 4: Compliance with applicable laws and regulation.

e Failure Probability Factors:

— Factor 5: Other Classifications (safety class, vacuum class, tritium class etc.)
— Factor 6: Design complexity;
— Factor 7: Complexity of manufacturing process.

Methodology for determination of quality class for SSC

First step:

10 TRO will establish for each factor indicated in Appendix 1, the applicable quality class.

(e.g. if Factor 1 has Class 2 then F1QC =2, if Factor 2 has Class 1 then F2QC =1, if Factor 3 has
Class 2 then F3QC =2 .....).

Second step:

10 TRO will establish the final quality class applying average the formula:

FQC = [(F1QCx1.5) + (F2QCx1.5) + (F3QCx1.5) + (F4QCx0.75) + (F5QCx0.75) + (F6QCx0.5)
+ (F7QCx0.5)] /7

Where: FQC — Final Quality Class;
— Quality Class for Factor 1;
— Quality Class for Factor 2;
— Quality Class for Factor 3
F4QC — Quality Class for Factor 4;
F5QC — Quality Class for Factor 5;
F6QC — Quality Class for Factor 6;
F7QC — Quality Class for Factor 7.

In the average formula, each factor has an individual coefficient that will highlight the importance
/ criticality (criticality coefficients 1.5, 0.75 and 0.5).
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For determination of quality class the following table shall be applied for interpretation of FQC results:

FQC results Quality class
1<=FQC<?2 1
2<=FQC<=2.5 2
25<FQC<3 3

Quality Class 4 will be established for systems, structures and components whose failure has:
e 1o operational, impact;
e 1o significant cost or schedule impact;
e no others classifications: safety, seismic, vacuum etc.
¢ 1o QA Program applicability or specific quality requirements.

However, the following rules shall be considered to keep the correspondence with safety
classifications:
e All PIC/SIC-1 systems and component parts shall be Quality Class 1;
e PIC/SIC-2 systems and component parts can be Quality Class 1 or Quality Class 2;
e Commercial Grade or Proprietary Items that are purchased using a manufacturer’s catalogue
or other commercially available documentation that have been assessed as Quality Class 1,
2 or 3, need only be supplied with a manufacturer’s “Certificate of Conformity” whereas
applicable and any other documents established in the PA’s / Contracts. Raw materials shall
be supplied with material certificate as per standards indicated in the PA’s/ contracts
(unless otherwise in the contracts).

Assembly and installation phase.
The assembly and installation activities will take into consideration the quality class of the system,
structure and components (SSC) that will be assembled / installed.

The assembly and installation activities related to SSC with quality class 1, 2 and 3 will be applied
having unique approach and rules as per Appendix 2 of present procedure.

For assembly and installation activities of SSC with Quality class 4, no QA Program applicability
or specific quality requirements (no Quality Plan is required, Inspection and Test Plan for
construction is not required and no IO Quality Supervision/ Control activities etc.), unless
otherwise agreed in the contracts.

Determination of quality class for buildings construction

The quality classes for buildings are already established in procurement documentation (PA’s,
Quality Plans and Construction Supervision Plans).

In case there is necessary to establish a new quality class for buildings a similar approach with
assembly and installation activities shall be applied.

Therefore, the quality class for the building will follow the quality class of the main SSC that will
be installed in the building.

Page 4 of 11



ITER D 24VQES v5.2

6 Responsibilities

6.1 10O Technical Responsible Officers (TRO’s)

TRO’s are required to indicate the Quality Classes relevant to the systems placed under their
responsibility. The selection of Quality Classes and the grading of the QA requirements shall be in
accordance with Appendixes 1 and Appendix 2 of present procedure.

The Quality Classes shall be established before PA’s / contracts signature and shall be mentioned in
the Annex B or technical specification of PA’s / contracts.

6.2 10 QMD (QARO)

QARAO’s shall assist IO TRO if any clarification is needed. Rationale and adequacy of the assigned
class shall be reviewed as part of the item design review and recorded by Technical Responsible
Officers.

6.3 Performers

Performers are responsible to grade the quality classification down to the component levels (some
of which may be lower than the related system classification), however they will be responsible for
ensuring the correct classification is applied as defined in the contract. The performer shall inform
10 TRO about down grade to component level of quality classification.

Performers can require for quality class determination (change) of systems components and spare
parts. In this case, the DA’s / contractors shall send a request to I0 TRO for quality class
determination. IO TRO (with IO QARO assistance) will analyse DA’s / contractors requests and
will decide if the respective components / spare parts will keep the same quality class that was
established for system or is necessary to establish a new quality class as per Appendix 1
requirements.

If it is agreed between the parts (IO-CT / DA’s and/or suppliers) and a new quality class is
established for the PA’s / contracts that are already signed, then 10 /DA’s TRO will issue a
deviation request that will address PA’s/ contracts requirement related to quality class.

Performers has the responsibility to cascade to their suppliers / sub-suppliers the quality class of
the systems, components and spare parts together with the requirements for application of quality
classes as per Appendix 2 of present procedure.

7 Forms and templates and checklists
Not applicable.

8 Records
Not applicable.

The Quality Class shall be established before PA’s / contracts signature and shall be recorded in the
Annex B or technical specification of PA’s / contracts.
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Appendix 1: Determination of Quality Class for SSC

Factor / Risk
Type

Class 1
Large Impact

Class 2
Adverse Impact

Class 3
Moderate Impact

Failure has potential for a loss of
plasma operations for long period
or has impact on machine
operation activities /performances.

Failure has potential for loss of
plasma operations for short
period or leads to difficulties in
machine operation activities.

Failure has no potential for loss
of plasma operation or loss of
data essential for machine
operation.

Failure has potential for:

(1) a death or total disability or
severe adverse impact on the
health or safety of a worker or
the public, or

(2) Environmental damage that
could exceed regulatory limits or
involve significant cleanup costs

Failure has potential for:

(1) injury or iliness requiring
hospitalization, temporary or
partial disability, or

(2) moderately adverse impact
on the environment or health or
safety of a worker or the public.

Failure has potential for:

(1) minimal impact on the
health and safety of the public
or a worker, such as injury or
illness requiring minor
supportive treatment but not
requiring hospitalization, or
(2) a negligible impact on the
environment.

Failure Consequence Factors

Failure has potential for a
financial loss of 1000K Euro or
more.

Failure has potential for:

(1) a financial loss of 500K Euro
or more or (2) Impact on ITER
construction schedule

Failure has potential for a
financial loss less than 500K
Euro and no impact on
construction schedule.

process

Factor 4 Failure has potential for non- Failure has potential for non- Failure has potential for minor
Compliance compliance with state, federal or compliance with established 10 non-compliance with established
international laws, regulations or management practices and management practices.
requirements procedures.
ERetods The SSC has other The SSC has other The SSC has other
. classifications: PIC/ SIC 1 or classifications: PIC /SIC 2 or SR classifications: SR / seismic
Other. o PIC/ SIC 2 or SR/ seismic class / seismic class 2 / vacuum class class 3 / vacuum class 3 / tritium
Classifications | 1/ \acuum class 1/tritium class 1 2/ tritium class 2. class 3.
[ . ..
S The design requires multiple The design efforts is normal, it | The design efforts are minimal.
S| Factor 6 discipline, interfaces, complex involves different disciplines and
'; Design verifications, independent independent  validation of the
£ complexity va/ld:_:mon of the design and design.
S special software and models.
o
E The product has multiple critical | The  product  has  critical | The product has characteristics
@ characteristics and fabrication | characteristics and the fabrication | €3Sy to be realised and the
3 | Factor7 requires multiple number of | requires  normal  processes, | Product fabrication does not
& Complexity of | manufacturing processes, special | normal fabrication technologies requires a multiple number of
manufacturing | Process, complex technologies | and qualified personnel that are manufacturing processes
process and high qualified personnel that | involved in manufacturing
is involved in manufacturing | process.

Class 4: For items whose failure has no operational, significant cost or schedule impact; No others classifications: Non Safety related, seismic
etc. No QA Program applicability or specific quality requirements.

Methodology for determination of quality class

First step:

10 TRO will establish for each factor indicated in Appendix 1, the applicable quality class.

(e.g. if Factor 1 has Class 1 then F1QC =1, if Factor 2 has Class 1 then F2QC = 1, if Factor 3 has Class 2 then F3QC =2 ..... ).

Second step:

10 TRO will establish the final quality class applying the average formula:

FQC = [(F1QCx1.5) + (F2QCx1.5) + (F3QCx1.5) + (FAQCX0.75) + (F5QCx0.75) + (FBQCX0.5) + (F7TQCxX0.5)] / 7
Where: FQC — Final Quality Class; [Eil@@ — Quality class for Factor 1; [EB@ — Quality class for Factor 2; [E8l@@ — Quality class for Factor 3
F4QC — Quality class for Factor 4; F5QC — Quality class for Factor 5; EBQC — Quality class for Factor 6; EZQC — Quality class for Factor 7

For determination of quality class, the following table shall be applied:

FQC results Quality class
1<=FQC<2 1
2<=FQC<=25 2
25<FQC<3 3
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Appendix 2: Quality Classes application

Quality activities Requirements Class1 | Class 2 | Class 3
| processes

Design controls including design reviews and independent(? verifications o ® @)
ITER_D_R3KD8C - Design Verification and Validation Procedure — applicable for 1O only (see note 6).

Design control
Design review process shall be applied by 10, DA’s and suppliers as per Design Review Procedure (2832CF) (see ¢ ® O
note 6). DA’s may use equivalent procedure accepted by 10.

Software control & | 10 acceptance of software and models used for design and operation, including life cycle management. ¢ ® O

Models Development

IO Identify and validate software and models usage.

Procedure for the Management of CAD Work & CAD Data - Models and Drawings (2DWU2M) (see note 6);
Procedure for Analyses and Calculations (22MAL7) (see note 6)

Before starting the contractual activities — Necessary procurement documents provided by performers for IO acceptance,

Quality Plans Requirements for Producing a Quality Plan (22MFMW), (see note 6) ® ® ®
Inspection and Test Plan to be submitted to 10 for acceptance ® ®
Requirements for Producing an Inspection Plan (22MDZD) (see note 6)
Applicable (manufacturing, testing and inspection, FAT, assembly & construction) procedures shall be reviewed by () ® O
10. The applicable procedures will be indicated in the Inspection Plans and contractual documents.

Procurement / Special Process Qualifications reviewed by 10 (if applicable)

Documents and

Records At the delivery time - Necessary procurements documents provided by the Performers for 10 acceptance,

Applicable for manufacturing activities

See note 3 Manufacturing Dossier with completed and approved Contractor Release Note (as indicated in the PA’s/ ¢ ® O
contracts) Requirements for Producing a Contractors Release Note (22F52F) (see note 6)
Declaration of compliance to order, material certificates and inspection documents according to the () ® [ ]

applicable standards indicated in the PA’s / contracts, traceable to the component part and equipment (when
applicable)
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Quality activities Requirements Class1 | Class 2 | Class 3
| processes
At the turnover (reception) time - Necessary procurements documents provided by the Performers for IO acceptance.
Applicable for construction and assembly/ installation activities

Procurement / The documentation and procedures requirements shall be applied as per: o ® ®
Documents and Requirements for producing a Contractors Release Note (22F52F) (see note 6)
Records (cont.) Working Instruction for Completion Dossier Preparation (UYUSEE) (see note 6) — applicable for 10 and direct

contracts only (not in the scope of PAs implementation).
See note 3 Mechanical Completion Dossier (MCD) as per appendix D of Working Instruction for Completion Dossier ® ® ®

Preparation (UYUSEE) (see note 6) - applicable for IO and direct contracts only (not in the scope of PAs

implementation).

Manufacturing
Manufacturing Inspection Plan (MIP) - Requirements for Producing an Inspection Plan (22MDZD) (see note 6)

The manufacturing activities shall be performed in accordance with MIP and applicable procedures. o ® o

No manufacturing activities will start without 10 acceptance of MIP and testing / inspections and special

process procedures.

Manufacturing Readiness Review (MRR) - ITER_D_44SZYP - Manufacturing Readiness Review Procedures v.3.1 (see note 6)

Manufacturing Readiness Review (MRR) process shall be applied before starting the manufacturing activities ® ® O
Manufacturing,
Assembly & Quality Control (supervision) applicable for manufacturing phase — Procedure for Inspection and Testing (TVL3Y5) (see note 6)
Installation /
Inspection & Testing Quality Control level 1 or Quality Control level 2 or Quality Control level 3 or Quality Control level 4 shall be [ [ ¢

applied. The application and grade approach of quality control levels are described in IO specific procedure

Construction, Installation and Assembly
Inspection & test plan - Requirements for Producing an Inspection Plan (22MDZD) (see note 6)

Construction, installation and assembly, inspection and testing activities will start only after IO acceptance of o o o

ITP (Inspection and Test Plan) and testing / inspections, special process procedures.

Work Instruction for producing an Inspection and Test Plan for construction (UELU9F) (see note 6)

Construction Readiness Review (CRR) — Working Instruction for Construction Readiness Review (QXW4KQ) (see note 6)
Construction Readiness Review (CRR) shall be applied before starting the activities. Applicable for IO and ® ® ®

direct contracts only (not in the scope of PA implementation)
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Quality activities Requirements Class1 | Class 2 | Class 3
| processes
Quality Control (supervision) applicable for construction and assembly & installation phase - Procedure for Inspection and Testing (TVL3Y5) (see note 6)
Quality Control level 1 or Quality Control level 2 or Quality Control level 3 or Quality Control level 4 shall be ® ® ®
applied. The application of quality control level shall be describe in IO specific procedure.
Quality audits - Quality Management System Audits (2DQTAS8) (see note 6)
10 / DA’s quality audits to the suppliers/ contractors site — unless otherwise agreed between IO / DA’s. ¢ ® O
Alternative methods for suppliers/ contractors evaluation shall be applied in case audits are not performed.
The 10 and DA auditors shall have the necessary skills / qualifications and experience to perform audit ® ® o
activities. The requirements related to 10 and DA auditors’ qualification are indicated in IO and DA’s audit
Quality Audits procedures.
See note 4
The quality audits are not mandatory unless otherwise agreed between the parties. - - ()
The evaluation of quality management system of the suppliers / contractors shall be performed base on
documents review (ISO 9001 certificate — or equivalent recognized by 10, copy of quality manual).
Note: For QC 1 and QC 2 the supplier’s evaluation will be done using audits performed by IO/DA’s.
For In-cash procurements the supplier's audits will be on 10 responsibility. IO TRO (with QARO assistance) ) ® -
will decide if it is necessary to perform audits to the supplier/ contractor or not. Alternative methods for
suppliers/ contractors evaluation shall be applied in case audits are not performed.
Delivery & transportation of products - Procedure for Transportation of Components to ITER Site (RY5C6Q) (see note 6)
The products delivery shall start only after contractors release note and shipping notification are accepted by ¢ ® ®
10.
A specific technical specification for transportation and storage activities (issued by 10) shall be applied. ® ® O

Handling, storage &
Transportation

Shipping plan for transportation activities shall be applied.

Reception on ITER site - Procedure for Reception of Components at the ITER Site (RXCTBZ) (see note 6)
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Quality activities Requirements Class1 | Class 2 | Class 3
| processes
Minimum inspections and verifications to the products (sampling methods) shall be applied at reception time as per 10 ® o O
See note 5 procedures and PA’s / contracts requirements.
Storage and preservation - Procedure for the Storage and Preservation of ITER Components at the ITER Site (RWYEDS5) (see note 6)
Storage and preservation activities (in 10 site & DA’s site) shall be performed in accordance with applicable ® o O
procedures, TRO request and manufacturer instructions.
Nonconformity (NCR) - Procedure for management of Nonconformities (22F53X) (see note 6)
All major NCR’s related to ITER project issued by the suppliers and DA’s shall be submitted to 10 for review
and acceptance in accordance with |O procedure.
For all major NCR’s related to ITER project, a root cause analysis shall be issued by the DA’s / suppliers / ® ® )
tract 0.
NCR & DR control contractors and approved by 10
All minor NCR’s related to ITER project issued by the suppliers/ contractors and DA’s shall be submitted to 10
following the requirements of applicable procedure or specific agreements between 10 and DA’s. O
. . . . . . . o o
For in cash procurements the minor NCR’s issued by the suppliers shall be submitted to IO for information and
validation of remedial actions.
Deviation request (DR) - Procedure for the management of Deviation Request (2LZJHB) (see note 6)
All the Deviation Request (DR) will be submitted to 10 / DA’s for review and approval before implementation. ¢ (] ®
After DR approval, DA’s / IO are responsible for follow-up of DR implementation. ¢ (]
Risk and opportunity management - Risk and Opportunity Management Procedure (22F4LE) (see note 6)
) ) Risk and opportunity management process shall be applied in accordance with applicable 10 procedure and ® o o
Risk and opr;ortunlty contractual requirements
managemen
g Project Risk and opportunity Register (PRR) o o ()
Training activities related to risk and opportunity management process () ] O
Legend:

® - Fully applicable (Mandatory)

O. Applied with conditions (agreed between the parties) indicated in

- Not applicable
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| the PA’s / contracts or other specific documents

Notes:
(1) For systems, component and spare parts with quality class 4:
a. No specific QA requirements.
b. For supplier's QA evaluation a copy of ISO 9001 certificate is sufficient.
c. No quality control/ supervision (quality control level) activities are required. No specific requirements related to manufacturing process, unless otherwise

agreed in the PAs / Contracts.
d. The requirements related to delivery & transportation & storage are established in IO and DA’s procedures and contractual documents.

Notes (cont.):

(2) Independent means individual, groups, divisions, departments who were not involved in the original design. ‘Independent’ can also mean a Third Party organization.
(3) All the documents necessary before starting the activities and the documents necessary at the delivery time will be established during the procurement process and
included on PA’s / contracts (chapter — Quality assurance), following the requirements of ITER_D 22MFG4 - ITER Procurement Quality Requirements procedure. The

present Appendix 2 table indicates minimum requirements only.

(4) The requirements related to quality audits and auditors qualification are established in ITER D 2DQTAS8 - Quality Management System Audits and DA’s/ contractors
specific procedures accepted by 10.

(5) The requirements related to handling, storage & transportation activities will be applied in accordance with IO applicable procedures and PA/ contracts requirements.
The present Appendix 2 table indicates minimum requirements only.

(6) Procedures versions:
a. The procedures referred in the present document shall be applied at the latest version indicated in the PA Applicable Documents (PA AD) list - latest

agreed version between 10 and DA’s. For the procedures not considered PA AD, the latest approved version shall be applied.
b. Any modification of referred procedures, shall be applies following the requirements and workflow indicated in the MQP Document Change Control
procedure (VDVFEHY) - latest agreed version between 10 and DA’s.
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