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MBRDS MTF data management

tep | Step Description | HCMERDMOO
Equipment Identifier: HCMBRDM001-02000001 - — MBF:DM
iy " ollaring of apertures
Other_j—d?ntjﬁler' M BRDS_]' . . 20 Magnetic measurenrntsg.CoIIared woils in the Al sleeve
Description: HL Recombination Dipole (D2) Model El] _Assembly of the two apentures inthe iron yoke
‘Werification of the integrity of the electrical insulation and
impedance of warious circuits. after integration of the inon
- | lamnination
A I | D 2 S M M T F I I l an u faCtu re Ste pS fl I I e d | rnection of the two apertures in series and of the instrumentation
] Mlagnetic measurements after final aszembly
] Shipping to CERM |
by INFN QC team, released
‘winding coils
Step &1 |R/E |Other name |Description |Status |Result |[NC 20 Climensional Control
20 ( Aperture =1 collaring Done Ok ] Electrical Inbe qrity Te=t
22 0 Installation of n.4 Voltage taps on coil end on the connection side of each coil Done Tk 40 E Modulus measurement
23 (4] Installztion of QHs & coil protection shests Dore Ok 50 internal V -tap Wires Soldering
ﬁ 0 Poles to collars integration Done ok 1] FPraotection heater assembly
25 (4] Preliminary collaring wsing provisional cdlamps Daone ok 70 IMagnetic measurements. Collared coils
26.1 |:j Ccnt!nuoui mon!tor!rg at: QHs cur!ng ccllar!n;: R !nsulat!on vs ground Done ok T [FCWEROMCIs
26.2 ':) Continuous menitoring of QHs during cellaring: R insulation vs aperture Dore ok = Winding eals
26.3 ':) Ccntlr.mous morfltorlrg ?r .q_Hs cunng. ccll.arl-n;: Electrical continuity Done ok =5 Timersional Conmol
27 ':) Electrical test after preliminary collaring é single zperture Done Tk 20 Elestrical Intearity Test
28 4] Final collaring of aperture =1 Done ok a0 E Miodulus messurement
29 0 Final electrical test aperture =1 Done  Not Ok - 50 intetnal ¥ -tap Wires Saldering
29.1 0 Final dimensional measurements at room temperature of aperture =1 Done ok ] Fratection heater aszembly
29.2 0 Final magnetic measurements at room temperature of aperture =1 Dane ok Kt} Ilagnetic measurements. Collared coils
29.3 R 0 Final electrical test aperture =1 Done ok
30 4] Aperture =2 collzring Done Ok Cable [HEMEROMCO04
32 0 Installaticn of n.4 Voltage taps on coil end on the connection side of each coil Done ok 10 Cable insulation
ﬁ (4] Installation of QHs & coil protection shests Done ok 20 Dimenzional Me asurement
34 (] Poles to collars integration Done ok 30 Electrical Inteqrity Test
E (4] Preliminary collaring using provisicnzl damps Done ak
36.1 (2 Continuous menitoring of QHs during cellaring: R insulation vs ground Daone ok End Spacers HCMERDRMC005
36.2 (4] Continuous menitoring of QHs during cellaring: R insulation vs aperture Dore ak 0 F.!ecept.ion of asset
36.3 I Continuous menitoring of QHs during collaring: Electrical continuity Done ok 20 Dimensional Control
37 0 Electriczl test after preliminary collaring & single aperture Done ok
3__8 J F?ral c:ullari.ng of aperture =2 Daone ok Veiges EERERRE
39 0 Final electrical test aperture =2 Daone ok - -
39.1 0 Final dimensional measurements at room temperature of aperture =2 Done ak i weq_msula_tlon
o . X ) - ~ - 20 Electrical Integrity Test
39.2 0 Final magnetic measurameants at room temperature of aperture =2 Done ok
40 I,) Collared apertures assembling Done ok Collars | ACIAERDMCOT
42 (4] Installation of instrumentation (step 1): n, 2 thermometers. Done ok 0 Fieoeption of azzet
43 0 Final electrical test of gauges and QH= Done Tk 20 Dimenzional Control
44 0 Insertion of Al rectangular slesves Done Tk
E 4] Dimensional check of collared apertures assembly Done ok Ellumi alloying ring HCMERDMCO0E
46 0 Electriczl test after collaring - Series connection of apertures Done ok 0 Feception of azzet
47 0 Magnetic measurements of collared apertures =1 + =2 assembly. Done ok 20 Dimensional Control
50 0 Iron yoke assembly Dore ok
51 I Assembling and dimensicnal check of half yoke packs. Done ak Iron Yoke [HCMERDMCOOS
52 0 Preparation of tie rods with stain gauges Done ok 10 Reception of asset
53 (] Iron yoke assembling with stiffening bars and C-clamps Daone ok 20 Diimensional Cantral
54 (4] welding of stiffening bars ¢ dye penetrant test Done ok
55 (] Installztion of end flanges and bullet gauges. Insertion of longitudinal tie rod Daone ok | Instrumentation | [HEMERDMCID
E (4] Axial pre-compression of the magnat Dane ok [ | Fieception of asset
57 4] Dimensional check. Done 0ok
58 (4] Installaticn of G10 flange on magnet connection side, Done ok | Steel plates | [HEMERDMCIN
ey 59 ) Shaping of the conductor and manufacturing of electrical junctions, inst of V-ta Done ok [ | Feception of asset
A 5?1 (4] Instzllstion of plate for electrical connectors and electrical cabling, Done ok .
H I L_ 59.2 4] Final electrical test after yoks assembly: series connected apertures Done Ok /Iag ] SUPP"“_"'Q system | [HCMERDMCOE
= f: N i : N : [l | Fieception of azset
HL-LHC PROJE 59.3 :) Final electrical test of gauges and QHs. Pending
— 50.4 |:j F|r.a| IT~1agnEt|: Measurements at room temperature Daone ok T ohone adarer | TFEmErEeT
a0 0 Shipping to CERN Done ok Tmtn |
Py r P Dardimm




EDMS D2 short model structure

= Assets and Items have been created and used
on MBRDS production by INFN.

HCMBERDMO01-02000001 - HL Recombination Dipole (D2) Model
HCMBRDMCO01-02000001 - Aperture (MBRDM)
% HCMBRDMC002-02000001 - Coil Type A

— g HCMBRDMCDD4-02000001 - Cable

— ¢ HCMBRDMCO005-02000001 - End Spacers

— 4 HCMBRDMCO06-02000001 - Wedges

% HCMBRDMCO03-02000001 - Coil Type B

— gy HCMBRDMCD04-02000002 - Cable

— ¢ HCMBRDMCO005-02000002 - End Spacers

— 4 HCMBRDMCO06-02000002 - Wedges

E HCMBRDOMCOO1-02000002 - Aperture (MBRDM)

% HCMBRDMC002-02000002 - Coil Type A

— ¢ HCMBRDMCO04-02000003 - Cable

— ¢ HCMBRDMCO005-02000003 - End Spacers

— g HCMBRDMCOD6-02000003 - Wedges

% HCMBRDMCD03-02000002 - Coil Type B

— ¢ HCMBRDMCO04-02000004 - Cable

— ¢ HCMBRDMCO005-02000004 - End Spacers

— g HCMBRDMCODE-02000004 - Wedges

HCMBRDMCOO7-02000001 - Collars

HCMBROMCO03-020002031 - Aluminum alloying ring

HCMBRDMCO09-02000001 - Iron Yoke

HCMBROMCO10-02000001 - Instrumentation

HCMBRDOMCO12-02000031 - Supporting system

HCMBRDMC013-02000001 - Circular shape adapter HC, 115t March. 2019, CERN. _
WP3 Documentation meeting
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B.O.M complete

2050304 v.1 | LHC-MBRDM-NOT-0001 v.1 @ Released  j Restricted access
BEOM D2 SHORT MODEL by BEATRIZ ALMEIDA FERREIRA &

1[z[=[4]s A B E F G H L M N o P Q
1 D2 MODEL
ltem code | Profile[ L1 L2 L3 L4 (] Quantity | Component .| Drawing [ specificatior || drawing's versior _| Controlled _ Remark =
HCMBRDMOOL | Profiled 1 0 0 0 1 HL RECOMBINATION DIPOLE (D2) 1.8M MODEL LHCMBRDMCD117 AR DRAWING FOLDER
HCMBRDMCDOL 1 1 0 0 2 APERTURE (MBERDM) LHCMBRDMCD007 Firstversion DRAWING FOLDER
HCMEBRDMCD02 | Profile 2 1 2 0 0 2 LHCMBRDMCD00E v.AB DRAWING FOLDER
NO 1 2 1 0 SUPPORTO CONDUTTORE USCITA LHCMBRDMCD00S First version
NO 1 2 2 0 SUPPORTO CONDUTTORE LHCMBRDMCD010 AR
1 2 3 0 4 CABLE LHCMBRDMC0011 First version
1 2 4 0 4 END SPACERS DRAWING FOLDER
HCMBRDWICDOE 1 2 5 0 4 WEDGES DRAWING FOLDER
HCMBRDMCD14 1 2 5 0 4 INSULATION AND COIL PROTECTION DRAWING FOLDER |
HCMBRDMCDOS | Profile2 1 3 0 0 2 LHCMBRDMCD050 VAR DRAWING FOLDER
NO 1 3 1 0 SUPPORTO CONDUTTORE USCITA LHCMBRDMCD00S First version
| NO 1 3 2 0 SUPPORTO CONDUTTORE LHCMBRDMCD010 AR
HCMBRDMCD04 1 3 3 0 CABLE LHCMBRDMCD011 First version
HCMBRDMCD0S 1 3 4 0 END SPACERS DRAWING FOLDER
1 3 5 0 WEDGES DRAVWING FOLDER
1 3 g 0 INSULATION AND COIL PROTECTION DRAWING FOLDER
1 2 0 0 1 COLLARS DRAWING FOLDER
1 3 0 0 1 ALUMINUM ALLOYING RING LHCMBRDC0006 v.AD H
1 4 0 0 1 1RON YOKE DRAWING FOLDER
Yoke Sheet LHCMBRDMCD102 v.AB VES
Half Yoke ASM LHCMBRDMCD103 v.AB
Half Yoke Head LHCMBRDMCD104 AR
Plate Head Yoke LHCMBRDMCD105 w.AB
Yoke Plate LHCMBRDMCD106 VAR
C-Clamp LHCMBRDMCD107 w.AB
HCMBRDMCD10 1 5 0 0 1 INSTRUMENTATION
HCMBRDMCO11 - - - - - STEEL PLATES CANCELLED, INCLUDED IN IRON YOKE
HCMBRDMCD12 1 5 0 0 1 SUPORTING SYSTEM DRAWING FOLDER
M16 Tie Rod LHCMBRDMCD108 wAC
NO - - - - - M24 Tie Rod LHCMBRDMCD108 AR
NO - - - - - M33 Tie Rod LHCMBRDMCD110 AR
NO - - - - - Coil Plate LC LHCMBRDMCD111 w.AB
NO - - - - - Mezzelune LC LHCMBRDMCD117 AR
NO - - - - - Mezzelune L 0.C LHCMBRDMCD113 AR
NO - - - - - Granc M16 L50 LHCMBRDMCO114 First version
NO - - - - - Grano M12 140 LHCMBRDMCD115 First version
NO - - - - - Grano M12 150 LHCMBRDMCD116 First version
HCWMERDMCD1S |DUProRIEe 1 7 0 0 1 CIRCULAR SHAPE ADAPTOR
( XN\
‘o ‘\) International review of D2 Superconducting Magnet for HL-LHC, 11st March. 2019, CERN.
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Manufacture steps profiles

= Manufacture steps and control points created,
experlenced on first MBRDS

 ASSEMBLY | CoIL

0 Colt Winding

0 Layer jump shaping and brazing of Cu and D check
0 Visual and Dimensional check of coil ends during winding

0 Length measurement of coll at the end of the winding

0] Electrical Test - coll resistance

0 Electrical Test - inductance measurements at f=10Hz, 100Hz, 1kHz
0 Polymerization : check of process and record parameters

0 Dimensional Check of coil after polymerization

0 E Modulus measurement & 70MPa

0 Electrical test - coll resistance

0 Electrical Test - inductance measurements at f=10Hz, 100Hz, 1kHz
0 Electrical Test - inter-tum Insufation test

0 Coll Finishing

0 Impregnation of coll ends: record of parameter and visual check
0 Coil Acceptance

0 Apmure-lcounng

0 Inatallation of n4 Vokiage taps 0n coll end on the connection side of aach coll
() Instailation of QHs & coil protection sheets

0 Poles to collars Integration

() Prefiminary colaring wling provisional damps

0 Continuous monitoring of QHs during collaring: R insudaticn vs ground
4] Contiruous manitoring of QHs during collaring: R insulation vs aperture
0 Continsous menitoring of QHs during collaring: Electrical continuity
() Bloctrical test after prafiminary collaring £ single aperture

0 Final collaring of aperture #1

Q0 Final wectrical test aparture =1

(4] Final di at room of aperture =1
0 Final magr B room temp of aperture #1
0 Aparture 22 cokaring

() Instailation of n.4 Vokage taps on coil end on the connection side of each coll
QO Inatal of Qis & coll g sheets

0 Poles to collars integration

Q0 Prefiminary colaring using provisional damps

Q) Contiruous monitoring of QHs during collaring: R nsulaticn vs ground
4] Contleuous monitoning of QHs during collaring: R insutation vs apenture
(4] Continuous monitoring of QHs during collaring: Electrical continuity

m
20
22
23
24
25

26,1

26.2

26.3
27
28
29

29.1

29.2
30
32
33
34
35

36.1

36.2

36,3
37 0 Phactrical test after predminary collaring { single aperture
38
39

39.1

39.2
40
42
43
44
45
46
a7
20
21
52
23
24
55
26
57
58
29

59.1

99.2

29.3

59.4
20

20
21
23
24
26,1
26.2
30
41
42
43.1
43.2
43.3
50
51
20

{0 Final coliaring of aperture =2

4] Final electrical test aperture #2

4] Final dimansicns messurermots ot room temparatre of apeture #2
4] Final * reom of aperture =2

0 Cable insulation
0 Dimensional Measurement
0 Electrical Integrity Test

] Installation of instrumentation (step 1): n. 2 thermometens,

0 Final olectrical test of Gauges and QHs

0 Insartion of &) rectangular sleeves

4] Dimersional check of colired aperturis assembly

0 Blectrical test after collaring - Serfes connection of apertures

4] Magnetic measurements of collared apertures #1 + #2 asserbly,
0 Trom yoka dssembly

() Assembling and Smensional check of half yoke packs. _ END SPACEF COLLARS
4] Preparation of the rods with stain gauges \
(8] Irom yoka assembing with stiffening bars and C-clamps ST

() Weldng of stifforing bars  dye pemetrant test m 0 Reception of asset
( n I " - .

S o T L e T 20 0 Dimensional Control
0 Démersional chedc

0 Installation of G10 flange on magnet connection side,

4] Shaging of the conductoe and mandactaring of elactrical junctions, inet of V-ta

3] Instaitation of plate for electrical connectors and electrical cabling.

() Final electricl test after yoke assambly: saries conacted apertures [PESfIES] \EDGES

0 Final eloctrical 1ast of Gauges and QHs.

(4] Final Magretic Measurements at room temperature ep vuwer nare lm‘m

() shgping to CERN 10 0 Dimensional Check

20 O Wedges insulation
30 () Electrical Integrity Test

‘ o . ; E IN.
HL-LIE PH[}JECTl 10 0 Reception of asset

S I
(]
&
m




MIP colils type A-B

= All applicable MIP templates and MBRDS
manufacturing ones approved on MTF

= https://fedms.cern.ch/document/1959718/1 (B ASG| cusmycontrouran fac roomase =

LU o
ASE D idrrwimg Yol M) MBI
- h _// d h/d /2 / | Fawe ‘;'::‘&M Cmismer 1D T ke MBEDSE Slagsn Asrmidy ShenFy LH
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Py l e Clnase
s e
| eyl et
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x! REMARKS
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o
e
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¢) intertur™ ‘insulation te5
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https://edms.cern.ch/document/1959718/1
https://edms.cern.ch/document/2010190/1

What is the situation for the drawings - are
they in CDD?

@ Directly related drawings

Query returned 117 ttem(s) :

" LEHCMBRDMCO0001
o LECMBERDMC0002
o LECMERDMC0003
«" LHCMBRDMC0004
« LHCMBERDMC0005

« LHCMBRDMCQ006
« LHCMBRDMCQO007
« LHCMBRDMC(008

« LHCMBRDMC(008

" LHCMBRDMC0010
o LHCMBRDMC0011
o LHCMBRDMC0012
« LHCMBRDMCO0013
« LHCMBRDMC0014
« LHCMBRDMC0015
« LHCMBRDMC0016
« LHCMBRDMCQ017
« LHCMBRDMC0018
« LHCMBRDMCQ018
« LHCMBRDMC(020
« LHCMBRDMC0021
« LHCMBRDMCQ022
« LHCMBRDMCQ023
« LHCMBRDMC(024
« LHCMBRDMC(025
o LHCMBRDMC(026
« LHCMBRDMC0027
" LHCMBRDMC0028

« LHCMBRDMC0028

alias d2drw0011-6-1_rev3 SHORT MODEL DIPOLE D2 - LONGITUDINAL WE - .
alias d2drw0011-8-11 revi SHORT MODEL DIPOLE D2 - CONDUCTOR AND N
alias d2drw0011-10 SHORT MODEL DIPOLE D2 - SOME INSULATIONS PRO. .
adias @2drw0011-11 SHORT MODEL DIPOLE D2 - COIL WINDINGS

alias d2drw0011-10-2_revé SHORT MODEL DIPOLE D2 - QUENCH HEATER
alias 671RM21018 ALUMINUM SLEEVE

b
-
<

alias 600RM20546 ASSEMBLED AND POLYMERISED COILS | s b |

qd |
= F
alias 652RM20300 ASSEMBLY COIL TYPE A 5 ; |
- 0«8 P
alias 652RM20696 SUPPORTO CONDUTTORE USCITA —‘; l = rn
- -

alios §32RM20070 SUPPORTO CONDUTTORE

aiias 651RM21108 PIASTRA COLLARE SALTO STRATO AVVOLGIMENTO TIPO Bl

allas . | ovmroMCoss0

Jigs ¢ LECMBRDMC0091 alias 651RM21199 PIASTRA COLLARE SALTO STRATO AVVOLGIMENTO TIPO B2
aligs ¥ LECMBRDMLO09L -

 LHCMBRDMC0092
alias
+ LHCMBRDMC0003

aitas 651RM21200 ASM COLLARE SATO STRATO AVVOLGIMENTO B SEMI-PACCO
alias 651RM21201 ASM COLLARE SATO STRATO AVVOLGIMENTO

alias o LHCMBRDMC0094 alias 651RM21202 PIASTRA COLLARE SALTO STRATO TESTA TIPO A3

 LHCMBRDMC0095
alias
- « LHCMBRDMC0036
alias
« LHCMBRDMC0097
aligs « LHCMBRDMC0008

« LHCMBRDMC0099

aiias 651RM21203 PIASTRA COLLARE SALTO STRATO TESTA TIPO A4
;xtuu B651RM21204 ASM COLLARE SALTO STRATO TESTA A SEMI-PACCO
;Hm_r 651RM21205 PIASTRA COLLARE SALTO STRATO TESTA TIPO B3
;tuu G651RM21206 PIASTRA COLLARE SALTO STRATO TESTA TIPO B4

alias 651RM21207 ASM COLLARE SALTO STRATO TESTA B SEMI-PACCO

alias

 LECMBRDMCo100 %4145 SIRM21208 ASM COLLARE SALTO STRATO TESTA

alias o {ouBRDMCL;  @es SIIRMEI21S COLLAR KEY

T v LHCMBRDMCol0z “Yas STIRMPID34 YOKE SHEET
aligs ¥ =5 -

- o LHCMBRDMCO103
alias

alias 600RM21435 HALF YOKE ASM

 LECMBRDMC0104 alias 671RM21437 HALF YOKE HEAD

alias « LECMERDMCol05 25 STORMP1465 PLATE HEAD YOKE

« LHCMBRDMC0106

alias _
v LECMBRDMCol0y Yas SOIRM2IST4 C-CLAMP

alias 671RM21576 YOKE PLATE

All the 117 ASG manufacturing DWG's for
components, coils, magnet are in CDD

In released state, comments by CERN in
EDMS

International review of D2 Superconducting Magnet for HL-LHC, 115t March. 2019, CERN. _
WP3 Documentation meeting

alias o | ovpRDMCols 249 STIRME1461 M16 TIE ROD

- alias 670RM21462 M24 TIE ROD
aliqs ¥ LHCMBRDMCO100

- « LHCMBRDMCO110
alias

alias 670RM21463 M33 TIE ROD
 LHCMBRDMCO111 alias 660RM21467 COIL PLATELC

alias « LECMBRDMCo 1> 20 SWRMP1G2| MEZZELUNE L.C

" o LHCMBRDMCOL3 e SSIRMPI6) MEZZELUNEL. O.C
alias -

 LECMBRDMCL 4 24145 SO0RM21623 GRANO MIGL50

alias 600RM21624 GRANO M12L40

alias | sovpROMCOLS

 LHCMBRDMCO116 alias 600RM21625 GRANOMI2L30

 LECMBRDMCo117 %145 SO0RM20542 GENERAL ASSEMBLY

»)



NC management

Follow up of NCR by ASG (D2) EDMS 1987890

Mis & jour le 17/01/2019

Critical
N® EDM Title External ID Date d'émissior |Class Main Cause L Action Status Comments Fermé par
- - - - - Mon critical ~ - ~7 e
1982035 NC Wedges Dimensions RNC180123B 23/01/2018 Mechanical Materials Mon critical Concession
1982035 NC Wedges Dimensions RNC180228A 28/02/2018 Mechanical Materials Mon critical Concession
2030233  NC Final Electrical Test aperture #1L RNC180320C 29/09/2018 Electrical Process-Methods Critical Repair Actions Underway
2058742  NC Interference Al Sleeve-Apertures asseml RNC1811028 13/11/2018 Mechanical Process-Methods  Mon critical Repair
2059754  NC Coil BO1 - Strain Gauges detachment RNC1810194 19/10/2018 Electrical Mon Critical Concession
All NCs archived, last electrical NC to be
closed. 1987890 v.1
# I ERBH - L Do {85
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1987890 v.1https:/edms.cern.ch/document/1987890/1

Prototype documentation preparation

= MTF structure with manufacture control points on

prototype shall follow experienced MBRDS one. To

agreed with INFN, implemented by next April

ASSEMBLY

20 0 Aperture =1 collaring

22 0 Installation of n.4 Voltage taps on osil nd on the connection side of sach exil

23 V] Installation of QHs & codl protection sheets

24 0 Poles to collars inbegration

25 0 Prafirinary collaring using provigional clamps
26.1 0 Continuous menitering of QHs during collaring: R insulation vs ground
26,2 0 Continuous menitoring of QHs during collaring: R insulation vs aperture
26.3 0 Continuous monitoring of Qs during collaring: Electrical continuity

27 0 Electrical test after prefiminary collaring ¢ single aparture

28 0 Final collaring of aperture =1

29 0 Final electrical test aperture =1
29.1 0 Final dirmensional measurements it room temperature of apenure #1
29.2 1] Final magnatic maasuremants at room temperature of aparture =1

30 0 Aperture =2 collaring

32 0 Installation of n.4 Voltage taps on coil end on the connection side of each coil

3 0 Installation of QHs & coll protection sheats

34 0 Poles to collars integration

35 0 iminary collaring using provisional damps
6.1 0 Continuous monitoring of QHs during collaring: R insulation vs ground
36.2 0 Continugus monitoring of QHs during collaring: R insulation vs apertura
36.3 0 Continuous monitoring of QHs during collaring: Elactrical continuity

37 0 Electrical test after prefiminary collaring £ single aperture

38 ] Final collaring of aperture 2

39 0 Final elactrical test apertura =2
39.1 4] Final dimensional mezasurements at room temperature of aperture =2
39.2 0 Final magnetic measurements at room terperature of aperture 82

40 V] Collared apartures assembling

42 4] Instaliation of instrumentation (step 1): n. 2 thermometers.

43 0 Final glactrical test of gauges and QHs

44 0 Insertion of Al rectangular sleeves

a5 V] Dimensional check of collared apertures assembly

46 0 Electrical test after collaring = Series connection of apertures

47 0 Magnetic measurements of collared apertures ®1 + #2 assambly.

50 0 Iron yoke assembly

51 4] assembling and dimensional check of half yoke packs.

52 0 Preparation of tie rods with stain gauges

53 0 Tron yoke assernbling with stiffening bars and C-clamps

54 0 Welding of stiffening bars ¢ dye penetrant test

55 4] Instaliation of end flanges and bullet gauges. Insertion of longitudinal tie rod

a6 [} PAxial pre-compression of the magnet

57 [)  Oimensional check,

58 0 Installation of G0 flange on magnet connection side.

29 0 Shaping of the conductor and manufacturing of electrical junctions, inst of v-ta
59.1 0 Installation of plate for electrical connactors and electrical cabling.
59,2 0 Final electrical test after yoke assambly: seres connected apertures
59.3 0 Final electrical test of gauges and QHs.

59.4 0 Final Magnetic Measurements at room temperature
a0 ] Shipping to CEAN

CABLE

lprofiez |
20 0
21 0
23 0
24 0
26.1 0
26.2 0
30 0
41 0
42 0
43.1 0
43.2 0
43.3 0
50 4]
51 0
90 0
[Profles |
10
20
30

Bl
= IS

R oces

ep |wuner name

10

20
30

Coll Winding

Layer jump shaping and brazing of Cu stabilizer and Dimensional check
Visual and Dimensicnal check of coil ends during winding

Length measurement of coll at the end of the winding

Electrical Test - coil resistance

Electrical Test - inductance measurements at f=10Hz, 100Hz, 1kHz
Polymerization : check of process and recerd parameters
Dimensional Check of coil after pelymerization

E Modulus measurement @ 7OMPa

Electrical test - coil resistance

Electrical Test - Inductance measurements at f=10Hz, 100Hz, 1kHz
Electrical Test - inter-turn insulation test

Coil Finishing

Impregnation of coll ends: recond of parameter and visual check
‘Coll Acceptance

0 Cable insulation
Dimensional Measurement
Electrical Integrity Test

COLLARS
§ e e E

() Reception of asset
() Dimensional Control

I LFESUTIPUOT Tianme
0 Dimensional Check
0 Wedges insulation

Electrical Integrity Test

be

30 0
r \ ﬁr INnternatonail review or LZ Superconaucung Magnet 1or HL-LHC, 11> viarcn. 2019, CERN.




MBRDP Assets

Assets and items structure of prototype shall follow
MBRDS ones. To be agreed, implemented by next April

A & E F [ H 1 [ K L M N
1 D2 MODEL
Item code Profile L1 L2 L3 L4 ‘Quantity Component Drawing / specfication drawing's version controlied Remark
% - - - - - - - - - - - -
3 |  HocwmERDMODL Profile 1 1 [ © o 1 HL RECOMEINATICN DIPOLE [D2) L.EM MODEL LHCMERDMCD v.AA DRAWING FOLDER
2 | pHCMmERDMCDDL 1 1 o o 2 APERTURE [MERDM) LHCMERDMCODDT First version DRAWING FOLDER
5 | HCMEBRDMCDOZ Profile 2 1 2 © o 2 LHCMERDMCOODE V.AB DRAWING FOLDER
& HO 1 2 1 o - SUPPORTO CONDUTTORE USCITA LHCMERDMCODDD First version
T O 1 2 2 o - SUPPORTC CONDUTTORE LHCMERDMEOOL0 v.AA
§ | HCMERDMCDOY 1 2 E o a CABLE LHCMERDMCO01L First version
8 | HCMEBRDMCDDS 1 2 4 o a END SPACERS /NG FOLDER
46| HCMBRDMCDDS 1 2 5 o a WEDGES DRAWING FOLDER
25| HCMEBRDMECDLL 1 2 5 o a INSULATION AND COIL FROTECTION DRAWING FOLDER
76| HCMBRDMCDDS Profile 2 1 3 o o 2 LHCMERDMCO0S0 o DRAWING FOLDER |
. 7 N 1 B 1 o - SUPPORTO CONDUTTORE USCITA LHCMERDIMECO0DN First version
. kN N 1 3 2 o - SUPPORTO CONDUTTORE LHCMERDMCO010 o
. . 81| HCMEBRDMCDD 1 E 3 o CABLE LHCMERDMEDD1L First version
[#] 2| roweromooos 1 3 4 o END SPACERS DRAWING FOLDER
[#] 119] pcmerDMCoOS 1 E B o WEDGES. DRAWING FOLDER
| [#] 122 pomeromoois 1 3 5 o INSULATION AND COIL PROTECTION DRAWING FOLDER
151 HCMERDMCOOT 1 2 o o 1 COLLARS DRAWING FOLDER
175 HCMEBRDMCOOE 1 - - s |
176] HCMERDMCDDD 1 Profile 1 2 £} L2 s Quantity Component e drawing's DRAWING FOLDER
- - - - - - - - specification wersion 1
. 183 HCMEBRDMCOLD 1 2 |
. 184 HCMERDMOOLL N 3 COLD MASS CANCELLED, INCLUDED IN IRON YOKE |
4 Profile 1 1 0 '] o [ 1 HL RECOMBINATION DIPOLE {D2) PROTOTYPE (MBRDP1) [
185 HCMEBRDMCOLZ 5 1 I 2 o o 3 APERTURE DRAWING FOLDER |
| - 195 HCMEBRDMCOL3 1 5 Profilez 1 1 1 o o 2 |
7 1 1 1 1 '] Batch INSULATED CABLE
8 1 1 1 1 1 Batch BARE CABLE
9 1 1 1 1 2 Batch POLYIMIDE TAPE
10 1 1 1 2 o Batch END SPACERS
1 1 1 1 3 o Batch Insulated WEDGES
12 Bare Wedges
It Polyimide Tape
14 1 1 1 4 o Batch INSULATION AND COIL PROTECTION
15 Profile2 1 1 2 o o 2
16 1 1 2 o o Batch INSULATED CABLE
7 1 1 2 o 1 Batch BARE CABLE
18 1 1 2 o 2 Batch POLYIMIDE TAPE
10 DGR 1 1 2 1 0 Batch END SPACERS
0 1 1 2 2 o Batch Insulzted WEDGES
1 Bars Wedges
22 Polyimide Tape
23 1 1 2 3 '] Batch INSULATION AND COIL PROTECTION
24 1 1 3 o [ Batch
5 1 1 4 o o Batch
26 1 1 5 o [ Batch
7 1 3 0 o o Batch ALUMINUM ALLOY SLEEVES
28 1 4 '] o [ Batch IRON YOKE
2 1 5 0 o o Batch INSTRUMENTATION
30 1 6 '] o [ Batch LONGITUDINAL PRECOMPRESSION SYSTEM
a1 1 5 1 o o Batch
32 1 6 2 o [ Batch 1 E R N
33 1 5 3 0 0 2 | r h 2 O 9 C
34 1 3 4 ) 0 Batch larcn. 1 *
s Batch
36 CClamps
a7 Clamp Welded Plate




Conclusions

All D2 MBRDS short model manufacture files are in
MTF, released status.

The manufacture drawings by ASG have been
commented by CERN DO after release as baseline
remarks for next prototype.

MTF folders for MBRDS are fulfilled, and released
NC list is archived and being closed

MBRDP MTF shall follow structure of MBRDS. ASG
company will fill QA documents, inspection sheets,
INFN shall feed the MTF throughout production after
approval for CERN release. Implementation from April
2019.
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Thank you for your attention
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