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Vessel Systems Manufacturing

1. Core Vessel Assembly 2. Core Vessel Shielding 3. Nozzle Extensions

4. Gamma Gate
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The CV lower weldment will be built layer by layer with a flange
at its base and vertex

Pre-weld machine Roll, weld, pre-weld Pre-weld machine, weld Roll and weld

machine
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Forged quadrant machined and welded with plenums

Mill water circuit, rough machine Fit and weld top and bottom
Rough machine forging outer profile profile plenums
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Fit and weld 4x beltline quadrants to form full beltline
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Welding beltline to lower shell weldment

Lower shell weldment Beltline weldment Fit and weld lower shell to beltline

National Laboratory | STATION



Once all parts and assemblies are welded together, the flanges and
beltline will be machine to ensure precise and accurate features

Roll, machine, fit and weld top shell Fit and weld top flange Final machine flanges and beltline
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The Upper CV Shell is similar in construction to the Lower CV Shell.
Construction starts with a flange at its base

Pre-weld machine Roll and weld Pre-weld machine, fit and Roll and weld
weld
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Rolled sheets and additional flanges are then welded on layer by layer,
up to the flange at the top of the weldment

Pre-weld machine, fit and weld Laser cut, roll and weld Fit and weld, final machining
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Upper and lower weldments are bolted together for factory leak testing,
and welded together once joined in the monolith
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The Core Vessel lid is comprised the primary lid, tent and four
hatches
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The Core Vessel primary lid will undergo pre-weld machining,
welding of stiffening ribs, followed by final machining
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MRA and Target access hatches include welded stiffening ribs
MRA Access Hatch

Target Segment Access Hatch

Utility Hatches
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The tent at the top of the CV is another weldment that requires some
relatively simple fabrication followed by finish machining
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Construction consists mostly of plates being welded to the base flange
with a generous amount of bracing to support the weight of the Target
Assembly and prevent deformation under a vacuum load




The flange weldment for the Target Assembly is welded to the top of
the Tent as well as additional bracing




Post-weld machining of the top and bottom flanges, hatch mating
surfaces and target support pads to complete the weldment
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Core Vessel Assembly Acquisition Strategy

» Procured as a single large manufacturing project
« Manufacturing, temporary assembly and factory testing included
 Relatively small manufacturing pool due to:

« Large size and weight

« Complex water-cooled beltline section
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The cooled shield blocks will start as a large, stainless-steel forgings
and will be machined to size
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After machining to size, more milling and drilling operations will follow
to create all the necessary cooling channels
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When machining is completed, plenums will be installed to properly
direct coolant flow
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Uncooled shield block typical manufacturing




Fully assembled shield stack without and with piping and
removable shielding
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Core Vessel Cooled Shielding Acquisition Strategy

* |deally procured as a single large manufacturing project
« Qty 5 blocks total
« May split order depending on lead times
« Manufacturing and factory testing included
 Relatively small manufacturing pool due to:
« Large size and weight
« Gun drilled water passages
« Complex geometry of layer 2 and 3 cooled blocks
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Core Vessel Uncooled Shielding Acquisition Strategy

|deally procured as a single large manufacturing project
« Qty 6 permanent blocks
« Qty 5 removable blocks

Constructed from low cost secondary steel plate

Nickel plated for corrosion resistance

Manufacturing pool is slightly limited by:
« Large size and weight
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The standard beam nozzles will be constructed of square steel tubing
that is welded together with a transition flange
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QIKR and the Dual Beam Nozzle shields will be construct of machined
plate that is bolted and welded together.
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QIKR Installation
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Dual Nozzle and Standard Nozzle Installation
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Interior view of the landing pads
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Nozzle Extension Acquisition Strategy

* |deally procured as a single large manufacturing project
« Qty 15 standard nozzle extensions
« Qty 2 dual channel nozzle extensions
« Qty 1 QIKR nozzle extension
« Custom brackets included
« Manufacturing pool is slightly limited by:
« Large size
« Tight interior profile tolerances
« Careful management of weld distortion
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MRA Utility Jumpers each include a flexible portion of line




The gamma gate assembly is a mix of COTS and custom
components
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Target Station Shielding Manufacturing
1. CV Baseplate 2. Bulk Shielding Liner 3. Bulk Shielding

5. Pipe Pans
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The baseplate that serves as the base for the CV will start as a round
plate and will initially be turned to size
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Additional milling operations will then need to be performed to machine
the remaining features on the baseplate
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Due to its size, we expect we'll need to fabricate the liner out of multiple
parts in place and utilize mag drills to create the necessary features
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The large, stationary shield blocks that make up the majority of the TSS
will start as a rough casting and be machined to size
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Once the profile is complete, most blocks will require one or two more
operations to machine the remaining features
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Note that all blocks will require drilling all the way through the block to
allow for anchoring to the shielding below

%OAK RIDGE |35

National Laboratory | STATION



Fabrication of the removable shield plates will begin with a
50mm steel plate being cut to shape on a waterjet
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All features may then be machined in one operation, followed
by the coating process
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The pipe pan will be fabricated from multiple flat and rolled sheets of
stainless steel
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Target Station Shielding Acquisition Strategy
1. CV Baseplate 2. Bulk Shielding Liner 3. Bulk Shielding

5. Pipe Pans

SECOND
TARGET
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Manufacturing R&D Efforts included CV and Nozzle Extension
manufacturing study and Nozzle Extension prototype fabrication

e R M T O R
APPROVAL BLOCK
[rev] DESCRPTION OF CHANGE Joes Jcrk [ena [ 4Pt [aP2[APs] _DATE
S < | [of wTiore072
: D
ores
1. NTERPRET DINENS IO A1) TOLERACES 768 AXS 1 Y1454
2 BRI WE T (NGBS
5. Torue et
S BOLTS 1L 0-4110 10 TEST 0T 4T FiSHICHTOn's FaCILITL L
et oS Vel ol SFHE -l 3l
TEFIRE wit Couee
5. FASEICHTE US1G PROCEDUTES WELOERS. 149 INPECTORS QUALI 120 766
BT B SR GE PEE CRe TR E R e -
BPVC-E00T. DIVISION 5. ARTICLE > - FISUAL EXAMIARTION
U LB TESTING AoTES
6 THE VENIOR SHALL FOLLOY THE COMPANT PRESCAIGED OESION R AL WELD
ol e S LR e e
I G e W T R e o 1
e S e e R
W it
IDETIFIED, Cotiolt M SORMENTED Aot it i eauevts
ST ISR CRRLEAERR SRR
|NSPECT WELDS PER ASME BP4C-2001, DIVISION &, ARTICLE § - VISUAL c
it
PAESSUBLLE T0 165 FSIG 108 | HOUR AND PERRORM A WIOROSTATIC LEAK
TesThER AR el
3. He LEAK CHECK TO SHOW N0 DETECTASLE LEAK WITH A BACKGROUND OF | x 107
ot L8 TS IPHRE oF SERE o
16 CLEAN NTERIOR VACUM SURFACES FER ASTN A 200-05 AWD VERIFT 51
AT w0 alpe TEST
B
= o e o FEEIOIED
| |91845A041 48918454041 pri | 172" HEX NUT MCMASTER-CARR 918454041
2 [s2r4rm0al 96 62141041 prt | 172" FW 18-8 MCMASTER-CARR 82141A041
3 |92146A041 48 |0921464041.pri | 172" LW 18-8 MCMASTER-CARR 92146A041
RS 78 [71 950786 prv T 1777 REX_GOLT VCVASTER-CARR 971984788
5 [50306-Cv-WELDVERT=40 | 1 0306-cv-we [dneol=70 aom [SHEET 2
6 |S0306-CV-WELDMENT-41 | | [50306-cv-weldment-41 asm |[SHEET 47
7 [S0306-CV-WELDMENT-57 | | |50306-cv-weldneni-57 prt |O-RING B1/2", 1D- $2932
.
o e \ o
SN, wote TS WOETES
DEFAULT TOLERANCES' HIGH FLIIX EALI.ATIGN
00 01 *OAK RIDGE | i 510% | seatan
+02 IEACIM SGIHCE
S0 05
LAR 05"
SHaRe CORE VESSEL WELDMENT
» EXCEPT AS NOTED: 15 MAX A
e sors e st
i ITENS IV ke eSS 32 Fa UNL Core Vessel Weldment
TRAFTNG ST S Yoo | TATYG TGRS o
0's T e TS
WELD SYNBOLS: ANS A24 503060200-M8U 8800-A10297 A
¢ o e T
s, @4
PROJECTION @ D| t25 52726 KG 1 of 54
8 7 6 5 4 3 \ 2 \ 1

%OAK RIDGE | %228

National Laboratory | STATION



	VS/TSS Manufacturing and Fabrication Strategy
	Vessel Systems Manufacturing
	The CV lower weldment will be built layer by layer with a flange at its base and vertex
	Forged quadrant machined and welded with plenums�
	Fit and weld 4x beltline quadrants to form full beltline
	Welding beltline to lower shell weldment
	Once all parts and assemblies are welded together, the flanges and beltline will be machine to ensure precise and accurate features
	The Upper CV Shell is similar in construction to the Lower CV Shell.  Construction starts with a flange at its base
	Rolled sheets and additional flanges are then welded on layer by layer, up to the flange at the top of the weldment
	Upper and lower weldments are bolted together for factory leak testing, and welded together once joined in the monolith
	The Core Vessel lid is comprised the primary lid, tent and four hatches
	The Core Vessel primary lid will undergo pre-weld machining, welding of stiffening ribs, followed by final machining
	MRA and Target access hatches include welded stiffening ribs
	The tent at the top of the CV is another weldment that requires some relatively simple fabrication followed by finish machining
	Construction consists mostly of plates being welded to the base flange with a generous amount of bracing to support the weight of the Target Assembly and prevent deformation under a vacuum load
	The flange weldment for the Target Assembly is welded to the top of the Tent as well as additional bracing
	Post-weld machining of the top and bottom flanges, hatch mating surfaces and target support pads to complete the weldment
	Core Vessel Assembly Acquisition Strategy
	The cooled shield blocks will start as a large, stainless-steel forgings and will be machined to size
	After machining to size, more milling and drilling operations will follow�to create all the necessary cooling channels
	When machining is completed, plenums will be installed to properly direct coolant flow
	Uncooled shield block typical manufacturing
	Fully assembled shield stack without and with piping and removable shielding
	Core Vessel Cooled Shielding Acquisition Strategy
	Core Vessel Uncooled Shielding Acquisition Strategy
	The standard beam nozzles will be constructed of square steel tubing that is welded together with a transition flange
	QIKR and the Dual Beam Nozzle shields will be construct of machined plate that is bolted and welded together. 
	QIKR Installation�
	Dual Nozzle and Standard Nozzle Installation�
	Interior view of the landing pads
	Nozzle Extension Acquisition Strategy
	MRA Utility Jumpers each include a flexible portion of line
	The gamma gate assembly is a mix of COTS and custom components
	Target Station Shielding Manufacturing
	The baseplate that serves as the base for the CV will start as a round plate and will initially be turned to size
	Additional milling operations will then need to be performed to machine the remaining features on the baseplate
	Due to its size, we expect we’ll need to fabricate the liner out of multiple parts in place and utilize mag drills to create the necessary features
	The large, stationary shield blocks that make up the majority of the TSS will start as a rough casting and be machined to size
	Once the profile is complete, most blocks will require one or two more operations to machine the remaining features
	Note that all blocks will require drilling all the way through the block to allow for anchoring to the shielding below
	Fabrication of the removable shield plates will begin with a 50mm steel plate being cut to shape on a waterjet
	All features may then be machined in one operation, followed by the coating process
	The pipe pan will be fabricated from multiple flat and rolled sheets of stainless steel
	Target Station Shielding Acquisition Strategy
	Manufacturing R&D Efforts included CV and Nozzle Extension manufacturing study and Nozzle Extension prototype fabrication

