Breakdown of Required Port Engineering Design Tasks, 

Any Party
Equatorial Port  Design Tasks

Upper Port Design Tasks

Prototype Tasks for ref

Divertor Design Tasks- skelton

Working draft, date 2006-01-27

	
	
	
	Interest? Capable?
	PPY
	Priority
	Ass
	If not any PortEng party , then Who?
	Resources

	EQ
	
	Ref  ITER_D_22MGM6 v1.0 (EqPP Review of IT Design)

	EQ
	1
	EM Forces on Eq  Plug 
	(
	0.1
	1
	
	IT/ Rocella, D’Agata
	e-m analysis

	EQ
	2
	EM Stresses in Eq Port Plug
	(
	0.5
	2
	
	RF/Effremov
	e-m analysis, struct anal

	EQ
	3
	Cantilevered Handling 
	
	0.2
	3
	
	IT/

ATesini
Service Contract
	Handling

Mech Eng

	EQ
	4
	Cantilevered or Supported In-Situ

(Arrangement for Supported)
	
	0.2
	2
	
	
	CAD . Handling

Construction An. Stress Analysis. 

	EQ
	5
	Port Plug Attachment/Seal Geometry
	(
Service Contr?
	0.4
	1
	
	IT/VV
KO/Port
	CAD, Mfr
Proto Test

	EQ
	6
	BSM Design for Equatorial Port Plugs
	(
	2
	1
	
	IT/Bl Gp
	CAD, Mech Eng,

Therm, e-m,

Indust, mfg

	EQ
	7
	BSM Attachment Arrangement 
	
	0.2
	2
	
	
	CAD, Maint, RH, Stress Analysis, Thermal Analysis

	EQ
	8
	Improved Shielding at Front of Port Plug 
	
	0.1
	2
	
	ENEA

(MCNP)
UKAEA

(Atilla?)
	Neutr Anal
Concl



	EQ
	9a
	Equatorial Port Plug Variant
waveguides
	(
	
	
	
	US (RF)
	

	EQ
	9b
	Equatorial Port Plug Variant
vacuum extensions,
	(
	
	
	
	RF
	

	EQ
	9c
	Equatorial Port Plug Variant
access apertures 
	
	0.02
	2
	
	
	Mech Eng
CAD (viewing)



	EQ
	10
	Design of Standard RH Orbital Welded Water Connection 
	
	0.6
	1
	
	
(Service Contract?)
	Weld Eng, Laser weld,, Hydr Anal, 

Mfr, Proto test

	EQ
	10’
	other standard interface features 

(bolting, lifting, precise position guiding and location)
	
	0.1
	3
	
	
	Opt,Diagn, Mech Eng

	EQ
	11
	Thermo-hydraulic Evaluation of Cooling 


	
	0.2
	1
	
	
	Mech Eng

Therm, Th-hydr,

2flow,

	EQ
	12
	Far Forward Diagnostic Module Extension
	
	0.5
	2
	
	(Service Contract ?
	CAD, Attach’t,

Weld-,Mech Eng,

Stress Analysis

e-m, Therm, Th-hydr,Manufg

FW, HFC

	EQ
	13
	Electrically Heated Flange Plate
	
	0.5
	2
	
	
	Mech Eng, Ind’l,Therm, Experience,

	EQ
	14
	Handling of Window Plate, Drawers and Tubes etc
	(sub-flanges)
	0.1
	2
	
	US (Full Plate)
	Mech Eng

Therm, Experience,

Ind’l,

	EQ
	15
	BSM Coolant Feed - Independent of Port Plug Structure
	
	0.1
	2
	
	
	Mech Eng, Hydr,

Weld Eng

Handling

	EQ
	16
	Hydraulic Design

Draining and drying analysis
	
	0.3
	2
	
	
	Mech Eng, Hydr,

	EQ
	17
	Documentation
	
	0.2
	1
	
	
	Mech Eng,

Experience,

Analysis packs

	EQ
	18
	Neutronic Analysis more diagnostic details;

 Comp & assess Attila/MCNP
	
	≤0.5
	3
	
	
	Neutronics

CAD

MCNP, Atilla

	EQ
	19
	Procurement Strategy
	(
	.1
	
	
	IT/Diag Gp/DI
	Procurement Eng

Mfr, Legal

	
	
	
	
	
	
	
	
	


	Where?
	No.
	
	Interest? Capable?
	PPY
	Priority
	Ass
	If not any Port Eng party , then Who?


	Resources

	UP
	
	Ref  ITER_D_22MGQQ v1.0 (UpPP Review of IT Design)

	UP
	1
	Port Plug Attachment/Seal Geometry

(B11.3)
	(
tho poss Service Cont
	0.3
	1
	

	IT/VV
KO/Port
	CAD
Mfr
Proto Test

	UP
	2
	BSM-Attachment Arrangement
	
	0.2
	2
	
	
	CAD, Maint, RH, Stress Analysis, Thermal Analysis

	UP
	3
	BSM Construction
	(
	2
	2
	
	IT/Bl Gp
	CAD. Mech Eng,

Therm, e-m,

Indust, mfg

	UP
	4
	Definition Diagnostic BSM Apertures
	(
	0.1
	1
	
	IT/Dia Eng
	CAD

Diag Integ

	UP
	5a
	Further design Port Plug Structure ( inverted U cover) - Improved Torsional Stiffness

· Study of attachment arrangement to front frame,

· scoping structural analysis of front frame stresses, 

· vibration modes and DAF,
	
	0.2
	1
	
	
	FE Struct’l,

CAD, 

	UP
	5b
	· diagnostic module attachment and connection
	
	0.1
	1
	
	
	CAD, 

	UP
	5c
	· possible convergencs to a common structure with ECH.
	
	0.2
	1
	
	IT/Diag

ECHLUA
	CAD

FE Struct’l,

	UP
	5d
	· Manufacturability.

**B11.1 Coolant channels design in upper port-plug structure. (Low, medium) + Structure Coolant Channels 
	
	0.1?
	2
	

	
	Mech Eng 

Ind’l



	UP
	6
	Cantilevered Handling

(Arrangement for Supported)
	
	0.2
	1
	
	IT/ATesini
Service Contract
	CAD

Handling

Mech Eng

	UP
	7
	 EM Forces for variants of Upper Port Plug 

· Variations in BSM Connection

· Realistic port plug extensions

· B, dB/dt in port plug
	(
	0.1
	1
	
	T/ Rocella, D’Agata
	e-m analysis

	UP
	8
	EM Forces on Cantilevered In-Situ Port Plug
	(
	0.1
	1
	
	T/ Rocella, D’Agata
	e-m analysis

	UP
	9
	Central Tube Handling 
	
	0.2
	2
	
	US (G10)
	Mech Eng

CAD

Handling


	UP
	10
	Structure Coolant Channels  

**B11.2  Thermal hydrauric analysis of coolant channels for upper port-plug. (Low, medium) 


	
	0.2
	1
	
	
	Mech Eng

Therm, Th-hydr,

2flow,

	UP
	11
	Neutronic Analysis Up#11 

· streaming through apertures 

· Streaming through gaps

· Activation in port cell, 

· nuclear heat on diag comp’ss, 

· minimum bulk shield, 
	
	≤0.5
	2
	
	
	Neutronics

CAD

MCNP, Atilla

	UP
	12
	Location (Engagement) of Central Tube
	
	0.1
	1
	
	US?
	CAD, Mech Eng, Strucl Analysis



	UP
	13*
	Far Forward Diagnostic Module Extension
	
	0.2
	2
	
	(Service Contract ?


	CAD, Attach’t,

Weld Eng,

Stress Analysis

e-m,Therm, Th-hydr, Manufg

FW, HFC

	UP
	14*
	Hydraulic Design

Draining and drying analysis 


	
	0.2
	2
	
	
	Mech Eng, 

Hydr,



	UP
	14b**
	B11.3 - Thermal hydraulic stress analysis for upper port-plug structure. 
	
	
	
	
	
	Mech Eng, 

Hydr, Th-Hydr



	UP
	15*
	Documentation
	
	0.2
	1
	
	
	Mech Eng,

Experience,

Analysis packs

	UP
	16**
	D4.2 Identify any issues specific to U6. (Low, short) 


	
	
	
	KO-1

NFRC
	
	Diagn Eng

	UP
	17**
	B14.3 Aspects of vacuum extensions for upper port. (High, medium)


	
	
	
	
	
	UHV, Safety,

 Mech Eng

	UP
	18**
	B17.b Manufacturing and testing aspects of design of flange and channel-section for upper port-plug. including Further design Port Plug Structure ( inverted U cover) (High, short)


	
	
	
	

	
	Mech Eng,

Manuf’g , In’l



	UP
	19**
	B6.4 Full EM stress analysis in upper port-plug structure. (High, medium) 

	
	
	
	3
	
	Mech Eng,

FE Stress analy

	UP
	20

***
	Develop engineering and CAD aspects of Neutron Activation System and Vacuum Extensions for upper port with an extended visit (2m) to ITER IT. (Medium, long)


	
	
	
	KO
	
	Diag, 

Diag Integr

Diag Eng

CAD

Mech Eng

UHV

Safety



	
	*
	Added post DRM


	
	
	
	
	
	

	
	**
	Added post DRM, outstanding from 2005
	
	
	
	
	
	

	
	***
	Non Port eng Design activity
	
	
	
	
	
	


	
	
	
	Complementary Design Task
	
	
	
	

	PROTO
	ITER_D_2223EG v1.0 (port engineering prototypes)
	
	
	
	
	
	

	
	1
	Lifting/Handling of Port Plug 
	EQ 3
	
	
	
	
	

	
	2
	Port Plug Flange Attachment
	EQ 5
	
	
	
	
	

	
	3
	Port Plug Sealing
	EQ 5
	
	
	
	
	

	
	4
	BSM Attachment
	EQ 7
	
	
	
	
	

	
	5
	Port Plug Structure
	EQ 2
	
	
	
	
	

	
	6
	RH water Welds
	EQ 10
	
	
	
	
	

	
	7
	Draining and Filling Tests
	EQ 16
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	1
	Lifting/Handling of Port Plug 
	UP 6
	
	
	
	
	

	
	2
	Port Plug Flange Attachment
	UP 1
	
	
	
	
	

	
	3
	Port Plug Sealing
	UP 1
	
	
	
	
	

	
	4
	BSM Attachment
	UP 2
	
	
	
	
	

	
	5
	Port Plug Structure
	UP 5
	
	
	
	
	

	
	6
	RH water Welds
	PROTO 6
	
	
	
	
	

	
	7
	Draining and Filling Tests
	UP 14*
	
	
	
	
	

	
	
	
	
	
	
	
	
	


No estimates of ppy etc. No details of funding etc- still tbd

Divertor Design Tasks

These were not identified in Diagnostic Prot Engineering Task Final Report Summary 

Items included have an element of generality. 

They are listed because they must be processed at some stage.

Whether they are appropriate for distributing to an extension of the port engineering task has still to be discussed within the IT, specially Divertor Group and Diagn Engineering


[image: image1]
	
	
	
	Interest? Capable?
	PPY
	Priority
	Ass
	If not any PortEng party , then Who?


	Resources

	
	
	General Diagnostic Port Engineering Process

	
	
	Application of the general diagnostic port engineering process, as seen in the task so far, to the divertor level diagnostic support systems.
	
	
	
	
	
	
Fig.  1


	DIV
	1. 
	Design Tech Spec for,

· Diagnostic Divertor Structures

· Diagnostic Port structures

· Diagnostic Vac Bdy Structures

· Cables,
	
	0.4
	2
	
	IT
	Mech Eng

	
	
	Diagnostic Divertor Components

	DIV
	2. 
	Cassette Target,   

· cables,

· T/C  location    ref2
 
	(?
	0.2
	1
	
	Within a Diagn Design Task
	HFC

	DIV
	3. 
	Cassette Body as sprung component

ref3
Cut-outs (LVNC, T.S)

·  replacement stiffness

ref4
	(?
	
	1
	
	IT/Dia Eng &

Div
	Assessment

Struct

	DIV
	4. 
	Mirror Mount, cassette body mounted

· Design  

ref5 

ref6 

ref7 


Fig.  8

· Definition of common system

ref9
ref9a
· Interfaces (RH, ..)

· Construction 

· Attachment, Connection

· Cooling

ref10
	
	0.2
	2
	
	IT/Diag
	Mech Eng

	DIV
	5. 
	· Electrical forces

· Thermal studies
	
	0.2
	2
	
	
	e-m,Th anal

	DIV
	6. 
	· streaming through apertures 

· on mirror housing, shutter and

· built-in heating mechanisms
	
	0.2
	2
	
	
	Neutr/

thermal

	DIV
	7. 
	· Maintenance
	
	0.1
	3
	
	
	RH

	DIV
	8. 
	Dome Liner  

ref20 

· Movements & Vibrations
	(
	
	1
	
	IT/Div
	Assessment

	DIV
	9. 
	· Dome-Liner side &  space usage
	(
	0.1
	2
	
	IT/DiagEng
	Assessment

	DIV
	10. 
	Mirror Mount, Dome Liner mounted

ref10 

· Design

· Definition of common system

· Interfaces (RH, ..)

· Construction 

· Attachment, Connection

· Cooling 

· sensitivity to movements and vibrations.
	(?
	0.3
	2
	
	IT/DiagEng
	Mech Eng Assessment

CAD, Vib Analy

Sensitivity analysis

	DIV
	11. 
	· Electrical forces

· Thermal studies
	
	0.2
	2
	
	IT/DiagEng
	e-m,Th anal

	DIV
	12. 
	· Mirror design for maintenance.

· attachment
	
	0.1
	3
	
	IT/DiagEng
	Mech/Opt Eng

Struct/Therm Analysis

	DIV
	13. 
	Cassette Side Plate


Fig.  11

· Design

· Definition of common system 

· Side Plate attach 

· cool 

· viewing
	(
	
	2
	
	IT/DiagEng
	Mech Eng, CAD

Assessment

	DIV
	14. 
	· Thermal Analysis
	
	0.1
	2
	
	
	Th

	DIV
	15. 
	Back Box Central Cassette

· Definition of common system (LVNC, Refl, )

ref12,

ref12 
· Interfaces (RH, ..)

· Construction 

· Attachment

· Cooling

· Maintenance


	
	0.3
	2
	
	
	Mech / Opt Eng

e-m, th, struct analysis,

RH

	DIV
	16. 
	Connector & Connector Link


Fig.  14

· Design incl Housing

· Installation, interfaces

· Anchor and cooling

· Handling
	
	0.2
	2
	
	
	Mech Eng, CAD, Handling

	DIV
	17. 
	· Detail design for Prototype
	
	0.3
	3
	
	
	CAD

	DIV
	18. 
	Cassette Central access
· Neutron streaming assessment: - comparison of optical relay and fibre approach. 
	
	0.1
	2
	
	
	Neutr

	
	
	Diagnostic Divertor Port Structures

	DIV
	19. 
	InV Sevices Design N10


Fig.  15

ref16 

· fixed Cable loom to Bl#18 

· fixed Cable loom to cassette 

· removable cable loom to racks

· layout, design
	
	0.4
	2
	
	
	Mech Eng

CAD, Th Anal



	DIV
	20. 
	Diagnostic Sealed Shield Rack

ref17
· Generic & Variations
	(
	0.1
	2
	
	IT/Dia
	Mech Eng, 

	DIV
	21. 
	· Need for cooling
	
	0.1
	1
	
	
	Neutr?/Therm Analysis

	DIV
	22. 
	· Design, Chassis, structure, wheels loads

· Wt, 

· Lubrication

· Location

· Engagement
	
	0.2
	2
	
	
	Mech Eng & Analysis

	DIV
	23. 
	· Handling

· Gripper

· Articulation

· Cask Interface
	
	0.2
	3
	
	
	RHAnalysis

	DIV
	24. 
	Diagnostic Rack

· Generic & Variations
	(
	0.1
	2
	
	IT/Dia
	Mech Eng, 

	DIV
	25. 
	· Design, Chassis, structure, wheels loads

· Wt, 

· Lubrication

· Location

· Engagement
	
	0.2
	2
	
	
	Mech Eng & Analysis

	DIV
	26. 
	Diagnostic Sevices

· Cooling diagnostics

· Services

· Delivery of gas/water

· Allowable gas leak
	
	0.1
	2
	
	
	Mech Eng & Analysis

	DIV
	27. 
	· Handling

· Gripper

· Articulation

· Cask Interface
	
	0.2
	3
	
	
	RHAnalysis

	DIV
	28. 
	Insertable Access Tube to Cassette

ref18
ref19
· Design, structure, 

· Location, Engagement
	
	0.1
	3
	
	
	Mech Eng, CAD.RH

	DIV
	29. 
	Retractable Tube to Cassette

· Design, structure, 

· Location, Engagement
	(
	0.1
	1
	Any
	
	Mech Eng, CAD.RH

	DIV
	30. 
	Mech Transmission  across Divertor-Rack interface

· Design, structure, 

· Shutter systems
	(
	0.2
	2
	Any
	
	Mech Eng, CAD.

	DIV
	31. 
	Diagnostic Auto Refurbishment 

· Fibre blowing for fibre replacement. Mirror maintenance.
	(
	
	3
	
	IR Therm
	Mech Eng, Interf, Safety, 

	DIV
	32. 
	Diagnostic Component Designs
· Multiple fibre connector at feedthroughs

· Multiple fibre connector on non-central cassettes. 

· Feedthrough concept. 
	(
	
	3
	
	IR Therm
	CAD, Opt Eng

	DIV
	33. 
	Port Mounting diag

· G03-Pressure Gauges [P21-EU] 

· G04 Hydrogen Monitor, RGA [P28-US]
· Structure
	(
	0.1
	3
	Any
	US
	Mech Eng, Instr, CAD

	DIV
	34. 
	Bio-shield plug

· Construction,  handling sequence
	(
	0.1
	3
	Any
	IT
	Mech Eng, Instr, CAD

	
	
	Cassette RH
	
	
	
	
	
	

	DIV
	35. 
	· Centr c. Pipe hand /CMM cask.Seq. 

· Central c hand/CMM/cask.Seq

· CTM umbilical hand CMM cask.Seq.

· CTM hand/CMM/cask.Seq.

· Std assette hand/CMM/cask.Seq

· 2nd cassette hand/CMM/cask.Seq 

· Pipe tool connector & cables in cell

· Cask connector & cables in cell

· CTM connectors & cables in cell

· Cassette refurbishment
	(
	
	3
	
	IT
	RH

	
	
	Diagnostic RH
	
	
	
	
	
	

	DIV
	36. 
	· Diag, rack/CMM/cask. Seq.
	(
	0.1
	2
	
	[IT]
	RH

	DIV
	37. 
	· Cassette Diagnostics Refurb

· Diag rack  refurbishment
	(
	0.3
	3
	
	[IT]
	RH

	DIV
	38. 
	· diagnostic testing

· Test Assembly for cass, rack & diag 

· Test Equip In Hot Side 

· On Vac Bdy

· On Cold Side
	(
	0.2
	1
	
	
	Mecxh Eng, CAD

RH


ITER-FEAT Procurement Package
                   
G 55 SP 22 00-08-05 W 0.1

Diagnostic Procurement Package 5.5.PN.03 Annex 1.2 

Diagnostic Divertor Closure Plates

2.3
Divertor Diagnostic Rack

Diagnostic components, such as waveguides and optical elements that are in the divertor port, are mounted on a supporting structure, referred to as the divertor diagnostic rack. Each is installed in its port, complete with diagnostic equipment, as one assembly (see Figs 1, 2 and 3 in Annex 2 pt 3). They extend from the back side of the divertor cassette to the port flange. The diagnostic components (and blocks of water-cooled shielding) may be at any position on the rack. Specifically in two of these there are sets of microwave waveguides. The requirements of the divertor diagnostic rack with microwave waveguides are used as the basis for this description.

The divertor diagnostic rack is a structure with diagnostic module locations and is similar for all racks. The diagnostic module locations are different for each port. Diagnostic modules, waveguides and shield blocks are attached to the rack at these locations. These elements are not part of the procurement package. 

A rack comprises a welded space-frame assembly of base, side frames, bracing, carriage, locking and handling features and diagnostic module locations. 

It carries water-cooling pipes from the port flange to the front portion, and to some of the attached diagnostic or shielding modules, where there is sufficient nuclear heating to necessitate cooling during long burn pulses. The cooling channel is in the form of 50mm diameter x 5mm wall stainless steel, seamless, piping welded to the rack components externally. This part only of the structure is subject to the leak tightness and leak testing requirements. All of the assembly is subject to limitations on in-vessel equipment regarding design, material, off-gassing, cleaning etc. 

Diagnostic components (waveguides and optical elements) are mounted in the rack by simple bolting to reference locations.

The base, frame and bracing of the rack is stiff enough that it offers a suitable base for the support of optics and can be lifted cantilevered from the RH features on the outboard end. The base is used as the support when the rack is finally in the port or when it is in the maintenance area. When in position, defined by calibrated end stops, the diagnostic block is locked and the height is set. It is strong enough that it can support the components in-situ without deflection of more than 5mm anywhere along its length.

	Divertor Diagnostic Rack
	Summary of Materials. Dimensions, Weight, Processes

	Required pressure rating
	Only the pipes 0.5 MPa

	He leak rate 
	Only the pipes  < 1.0x10 -10 Pam3s-1  

	Structure
	1.0 m high x 0.7 m wide x 5.87 m long, total weight ~8t 

	Load Capacity
	0.75 m high x 0.50 m wide x 5.87 long, total weight ~3t 

	Materials


	Stainless Steel 316L(N), seamless tube, 316 L (N)-IG, cold rolled structural sections. 

	Processes


	Machining, TIG welding, glass bead blasted, cleaned. Leak testing of the tube.

	Special materials
	Vacuum compatible roller bearings, for base wheels

	Typical dimensional tolerance of most parts
	± 5 mm  achieved by  jigging during fabrication



	Tightest typical dimensional tolerance of some parts
	± 1mm   achieved by machining after fabrication 




ITER-FEAT Procurement Package

IDoMS G 55 SP 3 00-07-06 W 0.1

Diagnostic Procurement Package 5.5.PN.05 

Diagnostic Divertor Components
	Deliverables
	Qty

	Side Plates
	62

	Central Mirror Mount
	11


4.1
Instrumented Side Plate Assemblies

The side plate is 20mm thick x ~2.9 m x ~ 2.1m. It is made from one stainless steel forged plate, machined with the profile of the cassette. The left side plates are mirror images of right side plates. Welded to the back side is a 20mm thick x 100mm x 600mm long stiffening web. There are 2 x 12mm positioning dowel holes and  ~9 bolt holes for location and attachment onto the cassette. The plate is bored with 10mm water cooling channels. These are sealed with welded plugs, inter-connected and fed by a standard pair of remotely maintainable water cooling connections. There are 6 x 100mm through-holes to allow access to the divertor high heat flux component attachment pins. The instrumentation on the side plate varies for each plate and will be defined at procurement. Each sensor position requires a machined location or recess, tapped holes for attachment, and a groove for the sensor wiring loom. This extends from the sensor recess to the outboard end of the plate and is typically 10mm deep (into the plate) x ~20mm wide. Near the outboard end the grooves from different sensors merge. The routing of the grooves can be adjusted to best suit other features of the plate.

The diagnostic equipment is provided by ITER to the supplier. Each sensor has a wiring loom and electrical connector, pre-assembled and tested. The supplier is required to assemble these to the side plate, by bolting and locking with small welds.

4.2
Microwave Wave-guide Side Plate Assemblies

The microwave wave-guide side plate assemblies have all of the features described above for the instrumented side plates. (They also support diagnostic sensors and instrumentation). In addition there is a series of grooves, typically 10 per plate, 15mm deep (into the plate) x 20mm wide. The routing of these grooves is fixed and cannot be adjusted to suit other features. At the outboard end of the plate is a block ~800 mm long x 280 mm wide x 750 mm high. This is used to support the wave-guide convertors and connectors. It is also made of stainless steel and is an integral part of the side plate structure and cooling channel arrangement. There are 2 x 12mm positioning dowel holes and  ~9 x 12mm counter-bored holes for location and attachment onto the cassette. The plate is bored with 10mm water cooling channels. These are sealed with welded plugs, inter-connected and fed by a standard pair of remotely maintainable water cooling connections. There are 6 x 100mm through-holes to allow access to the divertor high heat flux component attachment pins. 

The diagnostic wave-guides are provided to the supplier by ITER. Each wave-guide is pre-assembled and tested. The supplier is required to install these into the side plate, by bolting and locking with small welds.

4.3
Central Mirror Mount

The central mirror mount is a stainless steel fabrication 170mm square cross section x 965 mm long. The plate is bored with 10mm water cooling channels. These are sealed with welded plugs, inter-connected and fed by a standard pair of remotely maintainable water cooling connections. 

The wall of the mount is typically 15mm thick and has bored cooling water channels. There are four penetrations for diagnostic viewing through the wall at various positions. These are typically 10 to 25 mm wide and up to 200 mm long. Internally there are machined reference faces and tapped holes for the mounting of up to four metal mirrors. At the base of the mirror mount is a flange region 250mm square x 50mm deep that is used to locate the mount in a recess in the bottom of the divertor cassette. There are 2 x 12mm positioning dowel holes and  ~12x 12mm counter-bored holes for location and attachment onto the cassette. 

ITER will fit the diagnostic mirrors into the central mirror mounts and will fit the mirror mount to the diagnostic cassette.

Figures
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Fig.  1
Variety of Access at Divertor Level
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Fig.  2 HHF Units are tolerant of pins, also therefore of thermocouple pockets
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Fig.  3 Cassette Body
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Fig.  4 Cassette Body Cuts, require Retention/Replacement of Cassette Stiffness
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Fig.  5  Diagnostic Cassette Mirror Mount e.g. 1)
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Fig.  6  Diagnostic Cassette Mirror Mount e.g. 2)
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Fig.  7  Diagnostic Cassette Mirror Mount e.g. 3)
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Fig.  8  Diagnostic Interfaces with Cassette, search for Acceptable Solutions – Input to IR Thermography Design

[image: image11.jpg]12




Fig.  9  Diagnostic Interfaces with Cassette, search for Standard Solutions

1 - Carbon Targets assumed



possible change to metallic target will significantly affect reflectivity 



and possibly diagnostic approach



a – Viewable Target



b - Highly desirable extension of view required



c - view of typical target required, not edge of casstte or sub-target

2 - Standard Pumping slot has been used for outer and inner target viewing



aperture may close generally



d - viewing slot should keep full poloidal target view

3 - Dome Liner Gaps have been used for diagnostic viewing



e - central support may be introduced



     will be cooled, should be able to support & cool mirror box

4 - Liner side have been used for diagnostic support (instrumented cassette)



may be removed (with mod e), substitute support is required

   - Narrower liner side has been used as viewing gap

5 - Dome-Liner space sometimes used



avoided in some designs because of uncertainty about dome



used in other designs to get viewing access to b

6 - Under Liner space used - pumping only in one direction

7 - 'Pumping Aperture' not used for pumping on diagnostic cassettes



used for diagnostic access an cassette centre



f - may close for pumping & shielding reasons - maintain diagnostic apertures

8 -  Target- mid cassette



Thermocouples are required, use pin-hole feature 



g - sacrificial (if necessary) in front of water channel and 



h - permanent behind

9 - Cassette Body as sprung component



some diagnostic apertures required with 



i - replacement stiffness

10 - Lock Actuator split into 2 systems, for some

11 - Anchor and cooling for Electrical Connectors

12 - Central Cassette Cut-Away



j - complete - a few central cassettes



k - holes- 1-2 cassettes

13 - Cassette Side Cut-away



2 cassettes

14 - Cassette Body Extension



part of Microwave waveguide system



part of LVNC

15- Side Plate attach cool view
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Suggested Design

*Dome supported by

column of 200x250 mm?
*Dome has design similar
to FW design
*Cantilevered liners are integrated
with reflector plates into one PFC
plate
*All PFC panels are fed in parallel

from support structure.

*Support structure is made from 2
rectangular SS beams
125x150-200 mm? welded together





Fig.  10  Design Changes in the Divertor Cassette are still Anticipated 

[Design of the Private Region: A.Makhankov. Genoa Oct 26 2005]
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Fig.  11  Diagnostic Cassette Side Plates 
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Fig.  12  Back Box Central Cassette -LVNC
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® Present Design

- DDD 5.5.F - Micro-wave Waveguide system
Waveguide panels on both sides of cassette
—includes
Connectors/convertor to circular waveguide
on cassette rear
Waveguide stack in Diagnostic Rack

- Diagnostic Procurement Package 18 US

® Outstanding Design and R&D issues before
procurement preparation
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waveguide panel
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Fit converter (overmoded to fundamental)
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Fig.  13  Back Box Central Cassette –Waveguide

[image: image16.png]! ITER Diagnostic Instrumentation Connection
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All instrumentations is connected electrical connectors at the rear of the cassette
= Space is allocated, based on the max connector requirement

= RH study is required
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Fig.  14  Connector & Connector Link

[image: image17.png]l ITER Port Cabling Port #02,04,08,10,14,16

The Way to Fusion Energy

1 Bx Vessel Cablo

Instrumente.

Optical Disgr
J

Instrumente

Instrumented and Diagnostic Cassette
cabling in a typical divertor port

[ ——

Services to Cassettes
@ #2,#4, #8, #12, #16, #20
Services to Ducts

@ #6,#10, #14, #18

N p——

C.1.Walker - Diagnostic Integration in ITER - Divertor Jan 2006 61/




Fig.  15  In-Vessel Services Design, Port Cabling 
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Fig.  16  In-Vessel Services Design, Port Feedthroughs
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® Present Design

- Working design exists
- C.04 Divertor Thomson Scattering UnC.

- C.03 X-point LIDAR Thomson Scattering P19, RF
- E.02 H-Alpha Spectroscopy P5, RF

- Cassette Sealing concept- under discussion

Port Shielding defined
Cassette cut-outs defined
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Fig.  17  Port Diagnostic Racks
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Fig.  18  Making Divertor Port Diagnostic Components Retractable or Insertable
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Fig.  19  Making Divertor Port Diagnostic Components Retractable or Insertable
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Fig.  20
Diagnostic Access to view the Divertor Plasma and Divertor Target Plates will change






















� Possibly KO, HHI are responsible for the VV Port Extensions. Tasks will depend on the workscope & budget


� Possibly KO


� Possibly KO
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