EUROPEAN
SPALLATION
SOURCE

Target Wheel & Monolith Vessel J

Consorcio ESS-BILBAO & IFN-UPM & European Spallation Source ERIC
F. Sordo, on behalf of ESS-Bilbao team

March 14, 2018

TTB 13" (ESS-BILBAO) March 14, 2018 1/28



Table of contents

o Target Wheel
@ Target Wheel: Spallation material and cassettes

@ Target Wheel: Target Vessel
@ Target Wheel: Shaft

e Monolith Vessel
@ Monolith Vessel: Lower and medium vessel
@ Monolith Vessel: Connection Ring

TTB 13" (ESS-BILBAO) March 14, 2018 2 /28



Target Wheel Target Wheel: Spallation material and cassettes

Target Wheel: Spallation material and cassettes )

TTB 13" (ESS-BILBAO) March 14, 2018 3/28



Target Wheel Target Wheel: Spallation material and cassettes

Target wheel: Spallation material

Spallation Material

The Spallation material produced by AT&M was delivered to ESS-Bilbao in October 2018 (2
months delayed produced by border officers). The Quality acceptance process has been
completed by CEIT with excellent results.

w

CEIT quality acceptance test

v
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Spallation Material

The Spallation material produced by AT&M was delivered to ESS-Bilbao in October 2018 (2
months delayed produced by border officers). The Quality acceptance process has been
completed by CEIT with excellent results.

CEIT quality acceptance test
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Target Wheel: Spallation material and cassettes
Target wheel: Cassettes

Internal structures

The 37 cassettes manufactured by LEADING S.L. has been deliver and accepted process has
been completed. The manufacturing of the hollow bricks is will be completed in the next month.
v

Leading manufacturing process

Cassette series Inspection plan completed

PLAN OE SEGUIM EABRICACION
MANUEACTURING FOLLOV-UP PLAN
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Target wheel: Cassettes

Internal structures

The 37 cassettes manufactured by LEADING S.L. has been deliver and accepted process has
been completed. The manufacturing of the hollow bricks is will be completed in the next month.
v

Leading manufacturing process

Bricks 0.3 mm thickness Electrocutting for dummy bricks
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AR ]
Target wheel: Target Vessel

Prototype 2: Cassette insertion

On November 2018, ESS-Bilbao award a Contract to NORTEMECANICA S.L. to manufacture
a third target prototype. The model was simplify (only 5 ribs) in order to speed up the
production keeping the capacity to check the cassette insertion process

v

Assembly process
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Terget Wheel: Target Vessel
Target wheel: Target Vessel

Prototype 2: Cassette insertion

Jack system was introduce in the cassette position in order to introduce a maximum vertical
force in the range of 10 tones to avoid vertical deformation. During the welding process the
pressure of the jacks was monitored.
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AR ]
Target wheel: Target Vessel

Prototype 2: Cassette insertion

The final position of the cassette after the polishing of internal surfaces was 30 mm outside.
Even with re-machining of the cassettes the insertion is not feasible. The welding process was
reviewed.

Cassette insertion after polishing the inner surface

¢ R Y
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AR ]
Target wheel: Target Vessel

Prototype 3: Cassette insertion 2

Vessel stress profile shows regions with low stress in which we can reduce the thickness to
simplify the welding process. This reduction increase the manufacturing and assembling
complexity but probably it will reduce the deformations.

Stress distribution for nominal vessel
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Terget Wheel: Target Vessel
Target wheel: Target Vessel

Prototype 3: Cassette insertion 2

The thickness will be reduce to ~ 4 mm long 5 mm with 30° chamfers. This reduction will
decrease the welding volume by a factor of 15 (from 15 passes to 1-2).

302 5 20 I:IE: 2-3

Welding positions for ribs
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Target Wheel Target Wheel: Target Vessel

Target wheel: Target Vessel

Prototype 3: Cassette insertion 2

The welding process takes ~ 1-2 days compared with the 2-3 weeks process from the previous
version of the welding configuration. The welding compression has been reduced by a factor of

~ 20 and the assembling is feasible.

Cassette assembly
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Target wheel: Target Vessel

Prototype 3: Cassette insertion 2

In order to complete the assembly, we proposed to reduce the rib thickness to 8 mm in order to
have clearance to the cassette to compensate the compression and fill the gap with calibrated
plates (brass or stainless steel). This solution was presented on Mach 12"¢ on “Target Vessel
review panel”.

Cassette assembly

144/
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Target Wheel Target Wheel: Target Vessel

Target wheel: Target Vessel

NDE inspections

The analysis performed with tow velocity films (D4-D5) films was not successful. However, the
analysis performed with the combination D4-D7 allows the characterization of the welding and
the thermal accepted area with good quality. D7 films are not accepted on RCC-MRXx so, it have

to be approved by ESS/NoBo.

Radiographic inspection reports

T
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AR ]
Target wheel: Target Vessel

@ The prototype 3 has been completed with minor incidences and the cassette insertion is
feasible with minor operations on the cassette.

@ NDE are feasible with a combination of D4 and D7 films.

@ |If the “calibrated plates proposal” is approved by ESS we are ready to publish the call for
tender for vessel manufacturing.
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Target Wheel: Shaft |
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Target wheel: Shaft

CFD model

After several months of work, the complete CFD target model is completed. The convergence
issues has been fixed, the mesh quality has been improved and the miss balanced flow solved.

Shaft mesh and CFD analysis for nominal conditions

V.
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Target wheel: Shaft

CFD model

After several months of work, the complete CFD target model is completed. The convergence
issues has been fixed, the mesh quality has been improved and the miss balanced flow solved.

4
Shaft mesh and CFD analysis for nominal conditions
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AN T
Target wheel: Shaft

Mechanical analysis

Shaft Design report is under ESS review. The analysis is completed and the proposed design
withstand all the design loads.

V.

Secondary loads for nominal conditions
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AN T
Target wheel: Shaft

Manufacturing

Shaft Call for tender was published on January 25", 2019 and it will be awarded in the coming
weeks. Internal structures was awarded to LEADING and manufacturing process is ready to
start.

Internal structures manufacturing drawings.

A
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Target wheel: Shaft

@ The design has been completed according to RCC — MRy N3Ry

@ Contract has been awarded to Leading for the internal structure production

@ Shaft Call for tender is on going. Contract will be awarded in the 1.5 months.
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Monolith Vessel Monolith Vessel: Lower and medium vessel

Monolith Vessel: Lower and medium vessel

All manufacturing contracts in place

@ The contract for manufacturing the monolith vessel has been awarded to
AVS+CADINOX. Signature was done in September 2019

@ Contract has been awarded to Qualityconsult for manufacturing quality support (Second
party acting as ESS-Bilbao QA department)

@ Contract has been award to Bureu Veritas for third party insections (Notified body for
PED directive)
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Monolith Vessel Monolith Vessel: Lower and medium vessel

Monolith Vessel: Lower and medium vessel

Design Status

According to manufacturer requirements the design has been adapted to his manufacturing
proposal (split in two sections bolted, ribs in the windows ...). The geometry has been agreed
with ESS in collaboration with Port Block designers. The interface for welding the vessel to the
ports has been defined.

Manufacturing Drawings
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Monolith Vessel Monolith Vessel: Lower and medium vessel

Monolith Vessel: Lower and medium vessel

Design Status

CADINOX has completed the welding book in collaboration with quality consult to ensure the

compliance with RCC — MR,. Raw material has been already order from
v

Welding Book and Raw material order
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Monolith Vessel Monolith Vessel: Lower and medium vessel

Monolith Vessel: Lower and medium vessel

@ Schedule for delivery in November-Delivery 2019 still feasible.

@ Raw material has been already order

@ Interfaces has been complete identified and agreed with Neutron Ports.
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Monolith Vessel: Connection Ring )
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Monolith Vessel Monolith Vessel: Connection Ring

Monolith Vessel: Connection Ring

Design Status

On Summer 2018, ESS-Bilbao Target Division lose two designers. In order to keep the schedule
a design contract was awarded to Empresarios Agrupados S.A. (EA) The mechanical verification
of the component was completed in November 2018. The CDR held on December 11°,2019.

v

EA mechanical analysis
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Design Status
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Monolith Vessel Monolith Vessel: Connection Ring

Monolith Vessel: Connection Ring

@ CDR has been completed.

@ Call for tender is on preparation
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