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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.

CEIT quality acceptance test
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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

Optical micrographs from coupon 218325-7005 
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Target Wheel 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.

Leading manufacturing process

Cassette series                              Inspection plan completed
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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.

Leading manufacturing process

Bricks 0.3 mm thickness      Electrocutting for dummy bricks
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Target Wheel: Target Vessel
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Target Wheel Target Wheel: Target Vessel

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

Assembly process
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Target Wheel Target 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.

Jack system

TTB 13rd (ESS-BILBAO) March 14, 2018 8 / 28



Target Wheel Target Wheel: Target Vessel

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
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Target Wheel Target Wheel: Target Vessel

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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Target Wheel Target Wheel: Target Vessel

Target wheel: Target Vessel

Prototype 3: Cassette insertion 2

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

Welding proposal

30º

Welding positions for ribs

5 20 

4 

2-3 
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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 Wheel: Target Vessel

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 12nd on “Target Vessel
review panel”.

Cassette assembly
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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-MRx so, it have
to be approved by ESS/NoBo.

Radiographic inspection reports
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Target Wheel Target Wheel: Target Vessel

Target wheel: Target Vessel

Main remarks

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 Target Wheel: Shaft

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
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Target Wheel Target Wheel: Shaft

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.

Secondary loads for nominal conditions
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Target Wheel Target Wheel: Shaft

Target wheel: Shaft

Manufacturing

Shaft Call for tender was published on January 25th, 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.
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Target Wheel Target Wheel: Shaft

Target wheel: Shaft

Main remarks

The design has been completed according to RCC −MRx N3Rx

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
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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

A A
G G

61
45

±0
,5

SECTION / SECCIÓN A-A

Reference for machining / Referencia para el mecanizado

N053.010.002
MONOLITH VESSEL UPPER PART

N053.010.001
MONOLITH VESSEL BOTTOM PART

0.5 A

1 B

5

A

B

DETAIL / DETALLE B 
SCALE / ESCALA 1 : 3

Viton O ring / Junta torica viton

DETAIL / DETALLE C 
SCALE / ESCALA 1 : 2

Viton O ring / Junta torica viton

Through hole for M30 srew / Agujero pasante para tornillo M30 

DETAIL / DETALLE D 
SCALE / ESCALA 1 : 8

DETAIL / DETALLE E 
SCALE / ESCALA 1 : 8

DETAIL / DETALLE F 
SCALE / ESCALA 1 : 10

SECTION / SECCIÓN G-G 
SCALE / ESCALA 1 : 6

(x82) Screw / Tornillo Allen DIN 912 M30X90

12

H

G

F

E

D

C

B

A

J

K

L

M

N

P

Q

R

A

B

C

D

E

F

G

H

J

K

L

M

N

P

Q

1110987654321 13 14 15 16 17 18 19 20 21 22 23

R

S S

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

≤
Tol.

> 0
10
1º 30'

50
10 50

120
20' 10'

400
120 400

-
5'

0.5

1

6

0.50.2

3
3

>

Tol.
≤ 6 -

Angulars/AngularesRadius-chamfers/Radios-chaflán

Lineals/Lineales

2000400
Tol.

1000≤
10006

0.2

30
30

0.5

1.2

2000120

0.8

>
6

0.5
4000120

0.3 20.1

400

General tolerances for DIN 13 threads / Tolerancias
generales en roscas DIN 13: 6H - 6g

General dimensional tolerances / Tolerancias
dimensionales generales: ISO 2768-1(m)

General geometrical tolerances / Tolerancias
geométricas generales: ISO 2768-2 (K)

Measurements in
millimetres /
Medidas en milímetros

N053.010.900
Drawing number / Nº Plano:Chamfer edges 0.5x45º

Matar aristas a 0.5x45º
J.Osoro 08/11/2018

M.Vazquez 08/11/2018
2018M.Izaguirre

40860

System number:

010N053

MONOLITH VESSEL ESS LUND

1/1

1:20

Ra

DIN

50 12.5 6.3 3.2 1.6 0.8 0.4 0.2

Roughness / Rugosidad:

Designed / 
Diseñado:

Name / Nombre: Date / Fecha:

Modification / Modificación:

DIN A0

Este plano,su formato y la 
información contenida en 
él es propiedad de AVS y 
es para uso estrictamente 
confidencial. No debe 
copiarse o distribuirse a 
terceros sin el permiso
por escrito de AVS.

This drawing, its format 
and information therein is 
property of AVS and it 
should only be used under 
strict confidence. It should 
not be copied or given to 
any third party without 
AVS written permission.

AVS PROPERTY

Checked / 
Comprobado AVS:

Drawn / 
Dibujado:

Name / Nombre: Date / Fecha:

Sheets/Hojas:

Denomination / Denominación:

Group / Grupo:Project / Proyecto:

Scale/Escala:

Weight (kg) /
Peso (kg):

Material:

Treatments / Tratamientos:

Checked / 
Comprobado ESS-B:

Quality class:

Inspection plan:
Calculations report:
Design pressure:
Design temperature:
Weight:

4750

5680 ±0,25

258,
78

°

=
=

=
= 4,

39
°

BB

,

,

X X

(82x) Hole / Orificio "A1"
(Equidis.: 4.39º)

(41x) Squad / Escuadra
(Equidis.: 8.78º) 

5460 f7

5850

5400

5500

60

5589,7 ±0,1

=8
07

=

=7
35

=

62
1,

5
10

50
,5

64
1,

5
10

90
,5 69
3,

5
12

00

25

67
1±

0,
25 =

==7
11

=

52
5

34
32

12
0669

6,
5

20
41

,5
±0

,2

20
41

,5
±0

,2

40
65

±0
,2

5

40
87

950

5185

C
E

F G

J

P

Q

SECTION / SECCIÓN B-B

0.
8

1 B

5

70

12

10x45º

20°

3

L

DETAIL / DETALLE C 
SCALE / ESCALA 1 : 3

0.8

0.1 A

(156x) R10

N

N

1706 ±0,2 671 ±0,25

2135 ±0,2

I

I

U

U

(4x) R10

(4x) R10

A

10,3 ±0,1

7,
1

0+0
,0

5

= =

DETAIL / DETALLE E 
SCALE / ESCALA 2 : 1

0.
8

0.
8

0.8

4450

5050

21,25° 23,75°

23
,75

°

21,25°

23
,75

°21,25°

23,75° 21,25°

100

=
=

M

M

O

O

(8x) Groove / Ranura

330

= =

10

13
5±

0,
2

40

8

5x
45

º

K

DETAIL / DETALLE F 
SCALE / ESCALA 1 : 6

1.6

1.6

10
±0

,1

630

800

13
5±

0,
2

50

15

50

15

DETAIL / DETALLE G 
SCALE / ESCALA 1 : 7

Reference for machining / Referencia para el mecanizado

1.6

1.6

A

B

180

180

15

15

45°

90

2

2

SECTION / SECCIÓN H-H 
SCALE / ESCALA 1 : 5

Weld / Soldar

Weld / Soldar

460

400

440

40

10
x4

5º

R5

15
0

T

SECTION / SECCIÓN I-I 
SCALE / ESCALA 1 : 10

1.
61.
6

45°

3

45°

15x45º

4

19
DETAIL / DETALLE J 
SCALE / ESCALA 1 : 3

TIG Weld / Soldar en TIG

Submerged arc welding / Soldadura de arco sumergido

45°

45°15
x4

5º

4

44

3

DETAIL / DETALLE K 
SCALE / ESCALA 1 : 3

TIG Weld / Soldar en TIG

Submerged arc welding / Soldadura de arco sumergido

45°

3

45°

19

4

DETAIL / DETALLE L 
SCALE / ESCALA 2 : 3

TIG Weld / Soldar en TIG
Submerged arc welding / Soldadura de arco sumergido

17
0

210

=1
2°

=

=

6,7°

5,3°
6,7° 5,3°

6,7°

5,3°

6,7°
5,3°

=

24
°

6°

6°

=
=

=
=

54

=2
4°

=

6,
7°

5,3
°

6,7
°

5,3
°

6,7
°

5,3
°

6,7
°

5,3
°

6,7°5,3°

6°
6°

6°
6°

6°

6°
6°

6°
6°

6°
6°

6°

6°
6°

6°

6°

R

S

SECTION / SECCIÓN N-N

(9x) Groove / Ranura
(Equidis.:6º)

(10x) Groove / Ranura
(Equidis.:6º)

(11x) Groove / Ranura
(Equidis.:6.7º , 5.3º)

(9x) Groove / Ranura
(Equidis.:6.7º , 5.3º)

8x
45

º

3

45°
45°

39
14

6

19

4

DETAIL / DETALLE P 
SCALE / ESCALA 1 : 4

TIG Weld / Soldar en TIG

Submerged arc welding / Soldadura de arco sumergido

55
15

DETAIL / DETALLE Q 
SCALE / ESCALA 1 : 5

Weld / Soldar

1.6

1.6

1.
6

27

27

6°

=
=

=
=

6°

R2755

6°

21
0

=
=

=
=

13,7

13,74

DETAIL / DETALLE R 
SCALE / ESCALA 1 : 6

3.2

3.2

3.2

3.2

3.2

3.2

3,35°

12°

60

5,30°

=
=

3,35°

60
=

=

R2755

6,7
°

6,7°

5,3°

6,7
°

5,3
°

6,7°

210

=
=

210
=

=

14,81

14,81

DETAIL / DETALLE S 
SCALE / ESCALA 1 : 8

1.6

1.6

1.6

1.6

3.2

3.2

3.2

3.2

3.23.2

3

42,37°

50
°

15,94

3,69

DETAIL / DETALLE T 
SCALE / ESCALA 1 : 3

TIG Weld / Soldar en TIG

Submerged arc welding / Soldadura de arco sumergido

21
,2

0°
=

=

=2
4°

=

33

SECCIÓN U-U

50

20

35

SECTION / SECCIÓN X-X 
SCALE / ESCALA 1 : 5

Hole / Orificio "A1"

1.6

=
= 40

SECTION / SECCIÓN M-M

15

0,
19

°

8

SECTION / SECCIÓN O-O 
SCALE / ESCALA 1 : 17

 (
3.2

, 
1.6

, 
0.8

)

12

H

G

F

E

D

C

B

A

J

K

L

M

N

P

Q

R

A

B

C

D

E

F

G

H

J

K

L

M

N

P

Q

1110987654321 13 14 15 16 17 18 19 20 21 22 23

R

S S

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

≤
Tol.

> 0
10
1º 30'

50
10 50

120
20' 10'

400
120 400

-
5'

0.5

1

6

0.50.2

3
3

>

Tol.
≤ 6 -

Angulars/AngularesRadius-chamfers/Radios-chaflán

Lineals/Lineales

2000400
Tol.

1000≤
10006

0.2

30
30

0.5

1.2

2000120

0.8

>
6

0.5
4000120

0.3 20.1

400

General tolerances for DIN 13 threads / Tolerancias
generales en roscas DIN 13: 6H - 6g

General dimensional tolerances / Tolerancias
dimensionales generales: ISO 2768-1(m)

General geometrical tolerances / Tolerancias
geométricas generales: ISO 2768-2 (K)

Measurements in
millimetres /
Medidas en milímetros

N053.010.001
Drawing number / Nº Plano:Chamfer edges 0.5x45º

Matar aristas a 0.5x45º
J.Osoro 08/11/2018

M.Vazquez 08/11/2018
2018M.Izaguirre

30190

System number:

010N053

MONOLITH VESSEL BOTTOM PART

1/1

1:25

Ra

DIN

50 12.5 6.3 3.2 1.6 0.8 0.4 0.2

Roughness / Rugosidad:

Designed / 
Diseñado:

Name / Nombre: Date / Fecha:

Modification / Modificación:

DIN A0

Este plano,su formato y la 
información contenida en 
él es propiedad de AVS y 
es para uso estrictamente 
confidencial. No debe 
copiarse o distribuirse a 
terceros sin el permiso
por escrito de AVS.

This drawing, its format 
and information therein is 
property of AVS and it 
should only be used under 
strict confidence. It should 
not be copied or given to 
any third party without 
AVS written permission.

AVS PROPERTY

Checked / 
Comprobado AVS:

Drawn / 
Dibujado:

Name / Nombre: Date / Fecha:

Sheets/Hojas:

Denomination / Denominación:

Group / Grupo:Project / Proyecto:

Scale/Escala:

Weight (kg) /
Peso (kg):

Material:

Treatments / Tratamientos:

Checked / 
Comprobado ESS-B:

Quality class:

Inspection plan:
Calculations report:
Design pressure:
Design temperature:
Weight:

TTB 13rd (ESS-BILBAO) March 14, 2018 23 / 28



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 −MRx . Raw material has been already order from

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

Monolith Vessel: Lower and medium vessel

Main remarks

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 Monolith Vessel: Connection Ring

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 11st ,2019.

EA mechanical analysis
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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 11st ,2019.

EA mechanical analysis

EMPRESARIOS AGRUPADOS

FORMAT DIN A-3 (420x297)

PROJECT:

DRAWING NUMBER:

OF:

SHEET:
DATEREV. DESCRIPTION APPROVEDCHECKEDDESIGNED

DRAWING NAME:

MONOLITH VESSEL
Support to the components design

SIZE SCALE

DOCUMENT EAI : Rev. EA :SYSTEM OR COMPONENTS .....................
CONTAINS INFORMATION FOR THE DESIGN OF STRUCTURES

VERIFICATION: SUP.N/A VERIFIER L1

YES

L2

NO

PROPRIETARY INFORMATION
This document contains proprietary information of 
Empresarios Agrupados Internacional,S.A. and is to be used
solely for the Project and the purpose for which it is furnished.
It may not be disclosed to others for a different use without the
written permission of Empresarios Agrupados Internacional,S.A.

APPROVED BY
CUSTOMER

A3

Definition Reference Source Material Weight Quantity

Connection Ring 1000_CR Assembly --- 5162kg 1

Body 1000_CR_100 Assembly --- 4419kg 1

DN015T_Assembly 1000_CR_101 Assembly --- 29kg 1

DN020T_Assembly 1000_CR_102 Assembly --- 3kg 1

DN025T_Assembly 1000_CR_103 Assembly --- 87kg 1

DN040T_Assembly 1000_CR_104 Assembly --- 120kg 1

DN050T_Assembly 1000_CR_105 Assembly --- 38kg 1

DN080T_Assembly 1000_CR_106 Assembly --- 20kg 1

DN100T_Assembly 1000_CR_107 Assembly --- 25kg 1

DN350T_Assembly 1000_CR_108 Assembly --- 53kg 1

DN040B_Assembly 1000_CR_109 Assembly --- 3kg 1

DN200B_Assembly 1000_CR_110 Assembly --- 82kg 1

DN250B_Assembly 1000_CR_111 Assembly --- 127kg 1

DN350B_Assembly 1000_CR_112 Assembly --- 156kg 1

Connection Ring (1000_CR) 
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Main remarks

CDR has been completed.

Call for tender is on preparation
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