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Outline

. For MQXFS, MQXFB and MQXFA

CDD drawings

MTF folders

« Which magnets (short model, prototype etc) are today in MTF, and which
data

« Which magnets will never be in MTF according to your plans

« Are the collaboration systematically loading data, and in which stage

MIP and procedures
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Drawings in CDD

MQXFS (done)

« LHCMQXFTO0OOO: tooling for coll fab. and assembly
« LHCMQXFMO0O0O: caoll

« LHCMQXFMOOOQOO: support structure

MQXFB magnet (done)

« LHCMQXFTO0OOO: tooling for coll fab. and assembly,
« LHCMQXFBCO000O: caoill

« LHCMQXFBS0000: magnet

MQXFB cold mass (work in progress)

« LHCLMQXF_S: generic components
Cryo-assembly (work in progress)

 LHCLQXF: final cryo-assembly
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Drawings in CDD

« MOQXFA
« At the moment no drawings in MQXF

* Plan

« Establish a contact between CERN design office and AUP
to upload the drawings in the correct format (“sticker”)
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MTF

- MQXFS

MDT-QM

Home Share View
|:|] =

« v 4 » ThisPC » DF5(G) » Workspaces » m » MOT-OM

MName Date modified Type
> 7 Quick access

MDT-MIP 06/04/2018 17:16 File folder
> @ OneDrive MDT-MOP 30/05/2018 10:57 File folder
> O This PC MDT-MTF 30/05/2018 11:02 File folder
o MDT-NCR 01/06/2018 10:49 File folder

> [ Elements (E) MDT-QM-DOC 12/04/2018 09:25 File folder

- - 7704/, 27 i

s @ Network MDT-CQM-PRESENTATIONS 27/04/2018 09:2 File folder
= MDT-TEMPLATES 06/04/2018 17:06 File folder
MDT-TRAVELERS(VECTOR) 30/04/2018 16:44 File folder
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« MQXFS coils

« All bare cables,
progress)

Insulated cable and coils in MTF (work in
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HCMQXFBC10-CRO00001 H16UC0148A HCMOXFM136-CRooooot [
HCMQXFBC10-CRO0000L H160C0163A HCMQXFM136-CRO00101
HCMQXFBC10-CRO00003 H160C01528 HCMQXFM136-CRO00102
HCMQXFBC10-CRO00004 H160C0164A HCMQXFM136-CRO00103
HCMQXFBC10-CRO00005 H160C01648 HCMOXFM136-CRo00104 [

HCMQXFBC10-CRO00006 H160C0199A HCMQXFM223-CR000105
HCMQXFBC10-CRO00007 H160C01998 HCMQXFM223-CRO00106
HCMQXFBC10-CRO00008 H160C0200A HCMQXFM223-CR000107
HCMQXFBC10-CRO00009 H160C0216A HCMQXFM223-CRO00108
HCMIQXFBC10-CRO00010 H160C0215A HCMQXFM223-CR000103
HCMQXFBC10-CRO0001L H160C02158 HCMQXFM223-CRO00110
HCMQXFBC10-CRO00012 H160C0215C HCMQXFM223-CRO00111
HCMQXFBC10-CRO00013 H160C0215D HCMQXFM223-CRO00112
HCMQXFBC10-CRO00021 H1GECO183A HCMQXFM157-CR000201
HCMIQXFBC10-CR000022 H16EC01888 HCMQXFM157-CR000202
HCMQXFBC10-CR000023 H16EC0201A HCMQXFM223-CR000203
HCMIQXFBC10-CR000024 H16EC0203A HCMQXFM223-CR000204
HCMQXFBC10-CRO00025 H16EC02038 HCMQXFM223-CR000205
HCMQXFBC10-CR000026 H16EC0203C HCMQXFM223-CR000206
HCMQXFBC10-CR0O00027 H16EC0207A HCMQXFM223-CR000207
HCMQXFBC10-CR000028 H16EC0214A HCMQXFM223-CR000208
HCMIQXFBC10-CRO00029 H16EC0214B HCMQXFM223-CR000203
HCMQXFBC10-CRO00030 H16EC0247A HCMQXFM223-CR000210
HCMQXFBC10-CRO00031 H16EC02478 HCMQXFM223-CRO00211
HCMQXFBC10-CRO00032 HCMQXFM223-CR000212

H16EC0247C

HL-LHC PROJECT

e
)

Reaction

Expected Performances

MTF

Status in MTF

I - ing

Done
Cancelled

Observation: for the

Insulated Cable Asset

Bare cable reception and shipment

Insulation braiding

HCMQXFBC09-42000001

HCMQXFBC09-42000002

Delivery and acceptance

Stack insulation thickness

HCMQXFBC09-42000003

HCMQXFBC09-42000004

HCMQXFBC09-42000005

Coil Asset

HCMQXFBC09-42000006

HCMQXFBC09-42000007

HCMQXFM136-CR000001
HCMQXFM136-CR000101

Winding

Heat Treatment

fori

and pi

Impregnation

|Electrical Test (PAIWI)

Electrical Test (PBR)

HCMQXFM136-CR000102

HCMQXFBC09-42000008

HCMQXFM136-CR000103

HCMQXFBC09-42000009

HCMQXFM136-CR000104

Dimensional Control

Mechanical Instrumentation

HCMQXFBC09-42000010

HCMQXFBC09-42000011

HCMQXFBC09-42000012

HCMQXFBC09-42000013

HCMQXFM157-CR000201
HCMQXFM157-CR000202

HCMQXFM223-CR000105

HCMQXFM223-CR000106

HCMQXFBC09-42000021

HCMQXFM223-CR000107

HCMQXFBC09-42000022

HCMQXFM223-CR000108

HCMQXFBC09-42000023

HCMQXFM223-CR000109

HCMQXFBC09-42000024

HCMQXFM223-CR000110

HCMQXFM223-CR000111

HCMQXFBC09-42000025

HCMQXFM223-CR000112

HCMQXFBC09-42000026

HCMQXFBC09-42000027

HCMQXFM223-CR000203

HCMQXFBC09-42000028

HCMQXFM223-CR000204

HCMQXFM223-CR000205

HCMQXFBC09-42000029

HCMQXFBC09-42000030

HCMQXFBC09-42000031

HCMQXFBC09-42000032

HCMQXFM223-CR000206

HCMQXFM223-CR000207

HCMQXFM223-CR000208

HCMQXFM223-CR000209




MTF

12,
)
-
o)
®
S
p)
LL
X
o
=

« 34, 3b, 3c, 4a, 5a in MTF (work in progress)
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MTF

Identifier [HCMQXFBC08 | Type

|to| | Status [Any “

| usage

Range from

Description

Resp. Technigue

Part Number

- MQXFB

* Colls
Page 1 : Results 1 ... 11 0of 11

g Identlfler HCMQXFBCOS Type Part Identifier e1 Manufacturer Status

. . . Description Other Identifier Location
* All coils in MTF, with all data
HCMQXFBCO8-CR0O0O0101 CERN Manufacturing
T MQXFE prototype | il
a.val Iab I e U p I Oad ed HCM(;;(DFBIDI;;E%:IUOBIB2 EET Manufacturing

MQXFB prototype long coil
HCMOXFBCOS8-CRO00103 CERN Manufacturing

° |\/| ag nets WQXFB prototype long coil .

HCMOXFBCO8-CRO00104

MQXFB prototype leng cail

° NO magnets yet HCMQXFBCO8-CR0O00105 CERN Manufacturing
LB MQXFB prototype long coil

HCMOXFBCO8-CRO00106 CERN Rejected

MQXFB prototype long coil

HCMOQXFBCO8-CRO0O0107 CERN Manufacturing

MQXFB prototype leng cail

HCMOXFBCO8-CR0O00108 CERN Manufacturing

MQXFB prototype leng cail

HCMOXFBCO8-CR0O00109 CERN Manufacturing

MQXFB prototype leng cail

HCMQXFBCO8-CRO00201 CERN Manufacturing

MQXFB prototype long coil

HCMQXFBCO8-CR0O00202 CERN Manufacturing

MQXFB prototype long coil

H | I:lclick for Part Numbers list

| IIlCIick for Manufacturer's list
| Search | Reset | Cancel |

Manufacturing

Mo 4
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MTF

Equipment Folder: Manufacturing Workflow

Equipment Identifier: HCMQXFBC08-CR000104
Other Identifier:

Description: MQXFB prototype long coil

Main Made of Equipment data Manufacturing Operation Non-conformities Documents History Map

Actions : Add extra step

Workflow Diagram
Workflow Steps Last Repeated
Stepti |R/E |Other name | Description | Status | Result |NC
10 4] Inner layer winding Done Ok
20 4] Inner layer curing Done Ok
24 0 Interlayer manufacturing Done Ok
30 0 Cuter layer winding Done Ok
40 4] Outer layer curing Done Ok
50 0 Electrical tests Cancelled  Cancelled
60 0 Coil validation after winding Done ok
100 0 Reaction Done ok
110 0 Splicing Done Ok
120 0 Electrical tests during reaction and after splicing Done Ok
130 0 Impregnation Done ok
140 0 Geometrical measurement Pending
150 0 Final electrical tests Pending
160 0 Impregnated coil acceptance Pending




MTF

Equipment Folder: Non Conformities

Equipment Identifier: HCMQXFBC08-CR000104
Other Identifier:

Description: MQXFB prototype long coil

Equipment data Manufacturing Non-conformities History

| Failed Step | Non-conformity Document |
30 »; LHC-MQXFB-QN-0001 (ver.1) |
| Quter layer winding LHC-QN-CR104-Non-conform-outer-pole |
110 b, LHC-MQXFBC-QN-0008 (ver.0.1) '
Splicing LHC-QN-HCMQXFBCO8-CRO00104-leads_tinned_length
110 b, LHC-MQXFBC-QN-0009 (ver.0.1) Closed with Warnings
Splicing LHC-QM-HCMQXFBCO08-CR0O00104-twisted_cables_after_reaction
130 b, LHC-MQXFBC-QN-0011 (ver.1)
Impregnation LHC-MQXFB-QN-CR104-inner_layer_cable bowing
130 b, LHC-MQXFBC-QN-0012 (ver.1)
Impregnation LHC-MQXFB-QN-CR104-residual_polyimid
130 », LHC-MQXFBC-QN-0014 (ver.0.1) Closed with Warnings
Impregnation LHC-MQXFB-QN-CR104-inner_quench_heater_missing
130 b, LHC-MQXFBC-QN-0018 (ver.1) Approval Open
Impregnation HCMQXFBC08-CR000104 HL-PM-QA-NCR. Quench heater short circuit

= HL-LHC
P




MTF

« MOQXFA
 Colls

* The upload of coil data started with coil 107
(HCMQXFACO001-FL0O00001)

 Electrical checks (to be uploaded when completed)
« CMM data (https://edms.cern.ch/document/1979180/1)
« Fabrication data (uploading in progress)
« At the moment no plan to upload data for previous coils

* Magnets

* The upload will start with MQXFA3

« At the moment no plan to upload data from MQXFAP1,
MQXFAP2 and MQXFS1

Paolo Ferracin



https://edms.cern.ch/document/1979180/1

Outline

. For MQXFS, MQXFB and MQXFA

CDD drawings

MTF folders

« Which magnets (short model, prototype etc) are today in MTF, and which
data

« Which magnets will never be in MTF according to your plans

« Are the collaboration systematically loading data, and in which stage

MIP and procedures
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MIPs and procedures

- MQXFS
« Coils
« Both MIP and procedures under approval
* Procedures in edms, MIP not yet

o iy | e [wcrousssonr] osresran | owreeno | oreron | revancs P P —
1 [isouATeD chmes ncesemon 41 | Operingthatop partof the 12760
I P— a2 s -
12 | 0tectsSampine P POH—— e
2 | WINDING 44 | [H] Blectrical continuity Test 1827612
2 |Dopmcingcfleiner o — [ PE——— ez
22 [ ol peparaion ssassa 45 | pemingcrthetower partof the 152612
P PR—— J— P [ S— ez
ivtwion vaicionct :
2 P [ E—— ez
coil/poles/ spacers. 11 ity
[ P— ez
e el 420 | [A] Isolation test of the coil vs, mass 1827612
o ity nermEce seccnon | aresraar | osreen | opesaron -
25 | [A] Continuity Test of the v-taps.
[ P [— o ety neremenee [ worecnon ey | oateenn | oreoaron e
27 | [HlIsolation verification of .11 | Waterproof test of the impragnation 1827612
coil/poles/ spacers. moid.
22 | [A] Continuity Test of the v-taps. 5 IMPREGNATION
25 | Outer lzyer Winding 1959512 51 :;:“:;:‘J:::::E::ﬂ'::’r‘g”“““" 1960212
[H] Isolation verification of
52 | moreneson -
coilfpoles/ spacers. Pregr
211 ] comsmaty et ot havap 53 | opamrgortm mpregratonmte, | sz
212 | Outer Iayer Curing 1959512 sa :;:“::n'a‘:i';:“’"“““‘“g' 1827632
[H] Isolation verification of
coilfpoles/ spacers o
234 0 comsmaty et ot havape P P P—— iso1s
2.15 | [H] Electrical Testing (PBR) 62 | [H] Electrical Testing (PAIWI} 1752988
O P o | Mot
e
3 REACTION H = HOLD POINT / Foint aarrét (4)
e —
IEVIEW AND APPROVAL OF REPORT / Réwision de la
Ramoved
REFERENCE INSPECTION OKFORASSEMBLY
o J— nermence EATI [P PR p— [ e o
1| openng e escton ot o o
oot

- UsS
HL-LHC .
AUP Paolo Ferracin




MIPs and procedures

« MOXFS
- Magnets

« Both MIP and procedures under approval
* Procedures in edms, MIP not yet

EFERENS

[ IcE
INSPECTIOM REPORT | DATESTART | DATEEND OPERATOR | REMARKS
‘ DOCUMENT ‘ | ‘ ‘ ‘

o ity
COLLAR SEI
[A] win
B
111111
111111
111111
222222
actty [ I [FORS S — e—
[] Electrical Test
[A] WM
S—
OK FOR TRANSPORT
0O ves
o
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MIPs and procedures

- MQXFB
 Coll
* All documents in emds

« Some approved, some
under approval.....

* Magnet

* To be done in
collaboration with AUP
(meeting scheduled in the
coming week)

TRANSMISSION DES PROCEDURES MQXFB

EDMS
Version du 10/04/2018

Type de document

Nom Procédure

Lien EDMS vers la derniére

version

Version approuvée

Flowchart de fabrication d'une bobine

Flowchart L LHC-MQXFBC-FP-0021 v0.2 -
non reagie
S MIP fabrication-bobine-non-réagie Version 2.0 du 24/05/2018
bt Procédure Manutention
9, N Contrdle de fabrication d'une bobine
A Controle N fonk
~b imprégnée
E Procédure Mise en cassette Version 2.0 du 23/01/2018
> Fiche de suivi Mise en cassette Version 1.0 du 17/10/2017
e} Procédure Bobinage Version 3.0 du 23/05/2018
Q Fiche de suivi Bobinage Version 2.0 du 23/01/2018
‘q'j Checklist Avant Bobi Version 2.0 du 28/05/2018
() Manuel Guide de la bobi 1446842 v0.4
o Procédure Fabrication Inter-Layer LHC-MQXFBC-FP-0018 V0.6 B
= Fiche de suivi Inter-Layer Version 2.0 du 23/01/2018
-8 Procédure Polymérisation Version 1.0 du 20/11/2017
o Fiche de suivi Polymérisation Version 2.0 du 23/01/2018
Manuel Guide de la presse de polymérisation
Contrdle Contréle électrique bobinage Version 0.1 du 07/02/2018
Flowchart Réaction bobine
MIP Réaction / Splicing / é LHC-MQXFBC-FP-0024 v1.4 Version 1.0 du 15/11/2017
Procédure Réaction Version 2.0 du 04/05/2018
Fiche de suivi Réaction Version 2.0 du 23/01/2018
. Contrdle électrique Avant réaction,
Controle -
carcan ouvert
N Contrdle électrique Avant réaction,
Contrdle i . -
carcan fermé non boulonné
N Contrdle électrique Avant réaction,
Contrdle . -
carcan fermé
Fiche de suivi Réaction
Manuel Guide du four de réaction LHC-MQXFT-MAN-0002 v0.2 -
Fiche de suivi Trai thermique Version 2.0 du 23/01/2018
Procédure Démontage du M,m_‘le de Réaction et Version 2.0 du 07/03/2018
Splicing
. . Démontage du Moule de Réaction et
Fiche de suivi ge du N u !
Splicing
Fiche de suivi Splicing Version 1.0 du 09/01/2018

Reaction, Splicing et Imprégnation

Contrdle Contréle électrique apres Splicing -
Flowchart Flowchart impregnation
Procédure Preparation for impregnation LHC-MQXFBC-FP-0017 v1.1 Version 1.0 du 29/01/2018

Fiche de suivi

Imprégnation

Contréle électrique-pendant la mise en

Contréle -
place des chaufferettes
ntrole électri van
Contréle ) Co t ol egect que ava t'
imprégnation, carcan fermé
Procédure Protocole d'Imprégnation LHC-MBH_C-FP-0025 v2.1 Version 2.0 du 27/10/2017
Procédure Impregnation and cleaning sub process LHC-MBH_C-FP-0040v2.1 Version 2.0 du 27/10/201
Contréle électrique de la vérification
Contréle des chaufferettes de la machine -
d'imprégnation
Monitoring électrique pendant
Contrdle ,,g B q‘ P -
I'imprégnation
o é i ¢
Contréle ‘ Cor’n ole.electr que aprés ~
imprégnation, dans le moule.
Contréle Contrdle électrique aprés imprégnation R
moule ouvert
Contréle électrique aprés
Contréle N . . q P -
imprégnation, hors le moule.
Procédure Contréle métrologique de la bobine

Paolo Ferracin




MIPs and procedures

« MOQXFA
* The coil MIP in edms (to be modified)

« For FNAL: Link with the VECTOR traveler (electronic)
* For BNL (to be done): document to be uploaded in emds

I : EDMS NO. REV. VALDITY
- L-1 ﬁ Hl A ( 1866237 1.5 APPROVED
Lt (

HL-LHC: Quality
Manufacturing and Inspection Plan — Coil Fabrication

Date: 23/04/2018 Project: KL-LKC ‘Supplier: FNAL Item Eq. Code: HCMOXFCO13-UP (e Part identifier):

tA
Verified by: ). Blowers, , P. Ferracin, F. Savar HCMOXFACO13-UPNNNNNN qj
Date: 23/04/2018 et AU
‘Approved by: €. Todesco, A. Devred, G. Apollinari | Work Package: We3 3d y cean Item description: MOXFA Coils EDMS Report No:
Date: 24/04/2018 i
APPL APPLICABLE -
Wo | acnwiTy/oéramon | STANDARDS | DOCUMENTS/ | REV. ‘ ! T NOTES
/ NORMES DoC. SUPPLIER CLENT 3 PARTY INSPECTION | REV.
e APPUCABIES Code | Senature/Date | Code | Sgnature/Date | Code | Signature/Date | REPORT | DOC
10 Material Receiving
nspection
LARP/US-ikUm,
Swpzranducting
Cable
Cable: mem| w e
Summary Traveler
(axra)
P
i sampling
- per IS0
Space 2859-99
20 ‘Winding & Curing
‘QxFa prep for Coil
d Point prior to start inding & Curing
inding (L3 manager) TRwsler
454308
QxFA Prep for Coil
. inding & Curing
winding & Curir
Frep wineine Taler
464308

Paolo Ferracin




Outline
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CDD drawings
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data
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NCR

« MOXFS
e NCR In edms

1962344 11T#120 coil HCMBHSP003-CR000120 Power cut interrupted reaction cycle 02/12/2018 N. Bourcey . In work

1962654 11T#122 coil HCMBHSP003-CR000122 Damage in the insulated cable 27/02/2018 E.Saborit Approval open
1966066 MQXFS#112 coil HCMQXFM223- CR0O00112 Inox defect detected before Splicing 03/05/2018 G.Maury Approval closed
1966070 MQXFS#112 coil HCMQXFM223-CR000112 Bending on the outer layer of the Nb3Sn Cable 03/05/2018 G.Maury Closed
1962011 11T#122 coil HCMBHSP003-CR000122 Mica outer coil 03/08/2018 E.Saborit Obsolete
1962553 11T#122 coil HCMBHSP003-CR000122 Pop strands detected during winding 03/08/2018 E.Saborit

1966201 11T#122 coil HCMBHSP003-CR000122 Nb3Sn cable detected danaged after reaction 19/04/2018 G.Maury

1967292 11T#120 coil HCMBHSP003-CR000120 Délamination de la fibre sur la partie interne de la bobine 19/03/2018 G.Maury

1968759 MQXFS#210 coil HCMQXFM223-CR000210 Pole misalignement 30/04/2018 E.Saborit

1970000 11T#119 coil HCMBHSP003-CR000119 Coil azimuthal size out of tolerance 29/03/2018 S.Ferradas

1972861 11T#118 coil HCMBHSP003-CR000118 Coil azimuthal size out of tolerance 11/05/2018 S.Ferradas

1980973 11T#123 coil HCMQXFM223-CR000123 Damage in the cable insulation 01/06/2018 E.Saborit

Paolo Ferracin




NCR

- MQXFB
* Colls
 All non conformities uploaded in edms
« Magnet: assembly not started yet

June 01, 2018 @ 07:00

OpenNCR documents ofthemanufacturingofthe MQXFBC coil

Document Project

Status Version Name Description URL
Number
| AN = . o ) During the incoming inspection of the cable due to be installed on
Actions Underway LHC-MQXFBC-QN-0010 10 LHC-MQXFB-QN '“S“‘a‘?giggf'?a?; 60C0238A-3-defaults-on| ~p 408 it has been discovered that the fiberglass was damaged at|  hitps:/fedms. cem.ch/document/1902142/1.0
g 3 different positions (see attached NCR report).
AN HCMQXFBC10-CR00235A H160C0235A strands |c degradation induced by the cabling process do not meet the .
Approval Open LHC-MQXFBC-QN-0025 0.1 degradation MQXF cable specification https:/ledms.cern.ch/document/1976468/0.1
. e HCMQXFBC10-CR00236A H160C0236A sirands Ic degradation induced by the cabling process do not meet the .
Approval Open LHC-MQXFBC-QN-0026 0.1 degradation MQXF cable specification https://edms.cern.ch/document/1976604/0.1
Approval Open LHC-MQXFBC-QN-0018 1 HCMQXFBCOB‘CROOM\S:(H"c}':c“ﬂﬁoA'NCR CHETED R hilps:/fedms.cern.ch/document/1965714/1
After the opening of the reaction mold, it was observed that the
NC Check LHC-MQXFBC-QN-0027 1 LHC-MQXFB-QN-CR107-twisted-cables-after-reaction extra length (after the splice area) for both internal and external htips://edms.cern.ch/document/1978258/1
cables are twisted.
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—ra - \ EDMS NO REV VALIDITY
w— HL-IH y H ] 1887473 1.0 VALID

2 QT _
. MQXFA ;3

HL-LHC: Quality
Non Conformity Report Template

e Current plan: only R Description

17 . [ 3y Controct No. NJA Date of lsue 2017-0B-11
significant” non D |
— . Supplier AUP [Fermilab) Drawing No. | 710030927
CO nfo rm Itl eS are an d WI I I Inspector Gabriel Quiles Test/Activity Coil winding {Fermilab traveler 464311}

Cable strands were roped and strands were popped ocut place during the third turn on nen-transition side. The
feeding reel off the boom elevated too high causing the cable to strain vertically. Once the problem was

b e u p I O ad e d recognized, the reel was placed in manual mode and manually lowered. Tension was then dropped to 5 kg.

Location of the roped cable is at approximately 123" from the LE after 3rd turn. The repaired area will be on the
fourth turn, transition side after winding continues.

« At the moment NCR on s e L

. WPE Decision
C O I | 1 O 7 Non Conformity Critical jm] | Non Canformity Non-Critical =
Repair B Regrade ] | Scrap jm| Return m] | Concession [J

Lorrective Action/Blan
® E d m S 1 8 8 7 8 7 3 - Cause: The spool on the boom moved up so much that the cable was in hard-way bending position.

Corrective Action: Fix the roped stands by removing the insulation and then use 3 mil thick E-glass tape
to wrap the bare cable. Continue the winding.

Breventive Action/Plan

Improve the cable location senzor bracket. Disable the spool up and down sticks on the control box.
NCR Closure

Date of re-inspection | 2018-01-31 | nspector | steve Gould

Remarks

Repairs successful

Steve Ransom completed the repairs on the cable and re-inspacted the cable on 2017-08-2%

Agreed measurements have been successfully implementad: ves E Ne O
Non Conformity Closed:  Yes B No O
Inspector’s Signoture | lames Blowers | Supplier's Signature | James Blowers

Paolo Ferracin




Conclusions

Which coils/magnets (short model, prototype etc) are today in MTF, and which data
+ Caolls

All MQXFS and MQXFB coils, data being uploaded
MQXFA coil 107

* Magnets
MQXFS3-4-5, all data being uploaded
*  Which magnets will never be in MTF according to your plans
«  MQXFS1, MQXAP1, MQXFAP2
« Are the collaboration systematically loading data, and in which stage
* Yes, recently, starting with MQXFA coil 107
* What is the situation for the drawings - are they in CDD?
« All drawings uploaded for MQXFS, MQXFB
*  Work in progress for MQXFA
« Did we have already NC and were they circulated?

Yes, all for MQXFS and MQXFB
For MQXFA only the significant ones
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Action items

check the situation of MQXF drawings with the
project office

* move the short model MTF to the project space

 decide If we want to import from the US the
prototype, first colls etc

e contact Ambrosio to understand how the
transfer from BNL and LBL will be done

 establish a list of equipment parameters

HHHHHHHHHHH Paolo Ferracin



4 Prototype LARP coils fabrication

4 First set (4.0 m)

> Coil QXFPOL (for MQXFAM1)
> Coil QXFPO1b (Practice coil)
» Coil QXFPO2 (MQXFAP1)
> Coil QXFPO3 (MQXFAP1)
» Coil QXFPO4 (MQXFAP1)
» Coil QXFPO5 (MQXFAP1)

4 Second set (4.2 m)

- Coil QXFA101 (MQXFAP2)
> Coil QXFA102 (MQXFAP2)
> Coil QXFA103 (rejected)

» Coil QXFA104 (MQXFAP2)
> Coil QXFA105 (MQXFAP2)
» Coil QXFA106

> Coil QXFA107

> Coil QXFA108 pre-series

> Coil QXFA109 pre-series

> Coil QXFA110 pre-series

> Coil #201

> Coil #202 pre-series

» Coil #203 pre-series

4 Prototype LARP magnets
> MQXFPM1 mirror

> MQXFAPL

> MQXFAP2

> LOXFAP

( Ly |)
b HL_-LHC PH[?_.!ECT

979 days
430 days
204 days
120 days
149 days
233 days
220 days
157 days
738 days
285 days
285 days
35 days
214 days
187 days
155 days
117 days
116 days
110 days
120 days
112 days
95 days
90 days
1057 days
240 days
182 days
158 days
336 days

Mon 04/05/15
Mon 04/05/15
Mon 04/05/15
Mon 03/08/15
Wed 14/10/15
Mon 25/01/16
Mon 07/03/16
Wed 04/05/16
Tue 05/07/16
Tue 05/07/16
Tue 13/09/16
Men 31/10/16
Fri 27/01/17
Thu 23/03/17
Men 15/05/17
Men 07/08/17
Wed 06/12/17
Wed 07/02/18
Tue 24/04/18
Tue 10/07/18
Wed 15/09/18
Fri 28/12/18
Fri 12/02/16
Fri 12/02/16
Fri 28/04/17
Meon 11/12/17
Mon 01/04/19

Thu 02/05/19
Fri 06/01/17
Thu 11/02/16
Fri 15/01/16
Meon 03/05/16
Wed 14/12/16
Fri 06/01/17
Thu 08/12/16
Thu 02/05/19
Meon 07/08/17
Meon 16/10/17
Fri 16/12/16
Wed 22/11/17
Fri 08/12/17
Fri 15/12/17
Tue 16/01/18
Wed 16/05/18
Tue 10/07/18
Mon 08/10/18
Wed 12/12/18
Tue 29/01/19
Thu 02/05/19
Mon 13/07/20
Thu 12/01/17
Mon 08/01/18
Wed 18/07/18
Mon 13/07/20




Do we have manufacturing drawings ? Where
are stored ? Is this in the CERN system?

Yes, everything is stored in CDD
« LHCMQXFTO00O0O: tooling for coil fab. and assembly, model and prototype
LHCMQXFMO0O0OO: coll parts model
LHCMQXFMO0O0O0O: support structure model
LHCMQXFMOO0OO: coll parts prototype
LHCMQXFBOOO0O: support structure prototype

 Equipment codes set by Herve’ and others
« LHCLQXF: cryo-assembly

LHCLMQXF: cold-mass

LHCMQXFB: magnet

LHCMQXFBC: coil

* It was not possible to use LHCMQXFBC since it had too many
characters

 Now it is possible, but all drawings already used for MS, IT,
procurement of coil parts

 We have to converge on the equipment code for the prototype

Paolo Ferracin



Outline

Is there an engineering design report ?

Do we have manufacturing drawing ? Where are stored ? Is this in

the CERN system?

* Do we have assembly procedures written ? Are they store in CERN
system?

« For magnets done until now:

. Do we have an official name for the magnet

. Is there a MTF folder

. Do we have components associated to the magnet (traceability)

Are cable data stored or linked to the magnet page

. Do we have coil dimensional measurements?

- Do we have the pre-stress measurements stored somewhere and or
linked to the magnet page in MTF?

Do we have quench performance stored somewhere and or linked
to magnet page
« Same for magnetic measurements

 When are we planning to have the first magnet/model/prototype
with the standard MTF filled?

Paolo Ferracin




Do we have assembly procedures written ?
Are they store in CERN system?

* Short model
* To be uploaded in EDMS soon
« Winding, curing, splicing, instrumentation
« Work in progress
« Reaction, impregnation and assembly

- MQXFB

* Procedure available in edms (Q2 [MQXFBC]
Manufacturing procedures, CERN-0000171175)

* Winding, curing, reaction, impregnation, splicing

Document
Id Version Document Project Id Title

1736688 0.1 LHC-MQXFBC-FP-0021 LHC-MQXFBC-FP-0021-Flowchart-de-fabrication-d'une-bobine-non-réagie
1726011 0.2 LHC-MQXFBC-FP-0013 LHC-MQXFBC-FP-0013-MIP-fabrication-bobine
1726014 0.1 LHC-MQXFBC-FP-0014 LHC-MQXFBC-FP-0014-fiche-de-suivi-fabrication-bobine
1726000 0.1 LHC-MQXFBC-FP-0012 LHC-MQXFBC-FP-0012-Mise en cassette
1689312 0.5 LHC-MQXFBC-FP-0001 LHC-MQXFBC-FP-0001-Bobinage Prototype MQXF Nb3Sn
1725988 0.1 LHC-MQXFBC-FP-0011 LHC-MQXFBC-FP-0011-Polymérisation couche interne ou externe
1726069 0.3 LHC-MQXFBC-FP-0018 LHC-MQXFBC-FP-0018-fabrication-interlayer
1747779 0.1 LHC-MQXFBC-FP-0024 LHC-MQXFBC-FP-0024-MIP-reaction-impregnation-bobine
1726017 0.1 LHC-MQXFBC-FP-0015 LHC-MQXFBC-FP-0006-réaction-bobine
1726020 0.1 LHC-MQXFBC-FP-0016 LHC-MQXFBC-FP-0007-splicing
1726065 0.1 LHC-MQXFBC-FP-0017 LHC-MQXFBC-FP-0008-impregnation
1765859 0.3 LHC-MBH_C-FP-0025 TE-MSC-LMF-QA-CWC-11T-impregnation-protocole
1807234 0.3 LHC-MBH_C-FP-0040 TE-MSC-LMF-QA-CWC-11T-impregnation-and-cleaning-sub-process
1726999 0.1 LHC-MQXFBC-FP-0019 LHC-MQXFBC-FP-0010-Manutention-bobine
1816175 0.1 LHC-MQXFBC-FP-0035 LHC-MQXFBC-FP-0035-fiche-de-suivi-fabrication-splicing
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Do we have an official name for the magnet?
Is there a MTF folder?

« MQXFS5 first model in MTF

» Official name: HCMQXFMO001-CR000051
« “5” for the model, “1” for “a”, “2” for “b” and so on

Equipment Search

Paolo Ferracin



Do we have an official name for the magnet?
Is there a MTF folder?

Manufacturing steps defined
Data to be included (work in progress by N. Bourcey)
Next model MQXFS3c-> “.....33"

MTF Home | Help | EDMSPortal | News | Login

Equipment Management Folder User: FERRACIN

| Slot | System

Assembly Tree Equipment Folder: Manufacturing Workflow

HCMQXFM001-CR000051 - MQXFS Model Assembly Equipment Identifier: HCMQXFM001-CR000051
HCMQXFM223-CR000203 - MQXFS Model Coil v7 oOther Identifier: MQXFS5a
HCMQXFM223-CRO00204 - MQXFS Model Coil v7 Description: MQXFS Model Assembly

HCMQXFM223-CR000205 - MQXFS Model Coil v7
HCMQXFM223-CR000206 - MQXFS Model Coil v7

[ Main Y made of "\ Equipment data JEEEERCEUSIE operation " ocuments Y wistory { map

Actions
(Workflow Diagram
[Workflow Steps Last Repeated|
Stepts |R/E |Othername  |Description Istatus  |Result  |NC
1 [{] Yoke 2nd shell assembly Pending
2 (o] Coil-pack assembly Done ok
3 0 Warm magnetic measurements Pending
4 0 Electrical test (ACPA) Pending
5 [¢] Coil-pack insertion Done ok
] 0 Axial loading system assembly Done ok
z 0 Magnet pre-loading Done ok
8 [¢] Elactrical tast (AL) Pending
9 0 Connection hox and interconnection Pending
10 0 Elactrical test (final) pending
11 4] Warm magnetic measurements Pending
12 0 Electrical test reception SM13 Pending
13 0 Mechanical tests reception SM18 Pending
14 0 Magnetic measurement shaft, verification, warm pending
15 8] Quench Antenna verification Pending
16 0 Fiber optics verification Pending
17 o] Electrical test, in cryostat, before cooldown Pending
1z1 @ [¢] Disassembly after short circuit Done ok
17 Q 0 Warm magnetic measurement {coi-pack) Pending
173 @ 0 Magnet pre-loading (after rapare) Done ok
174 @ 0 Electrical test (final after repare) Pending
1725 @ 0 Warm magnetic measurement (after repare) Panding
18 o] Elactrical test, in cryostat, after cooldown Panding
19 0 Cooldown and warmup Pending
20 0 RRR measurements. pending
21 0 Splice maasuraments. Pending
22 0 Powering tests Pending
23 4] Protection studies Pending
24 0 Magnetic measurements Pending
25 [¢) e T Pending
26 0 Electrical tests, in crystat after warmup Pending
27 (4] Mechanical test, in cryostat after warmup. Pending
£ cern - ization for Nuclear © CERN - 2017-06-02 11:21:05
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Do we have an official name for the magnet?
Is there a MTF folder?

e Status in 180

« Everything is ready to start the set-up in MTF, but we
need to decide about equipment code,

« Work in Progress by Olivier Housiaux and Sabine
Menu
« Status for AUP magnets

* In the US HL-AUP QA Plan (currently draft), we state
we will generate MIPs and upload them to the CERN
EDMS.

« We also state that we will use MTF to upload data
deliverables.

« We are working towards testing the use of these
systems for the pre-production coills.

Paolo Ferracin



Do we have components associated to the
magnet (traceability)?

 Not done for short models

« MQXFB: this is the plan, work in progress.

Paolo Ferracin



Are cable data stored or linked to the magnet
page

Heat Treatement details

The coil heat treatment was carried out on the GERO2500 furnace in building 927

The heat treatment schedule was the following: 120 hrs ar 610°C, 140 hrs as 630°C
This heat treatment is identified with the number 307 in the superconductor database.
Magnets, Superconductors and Cryostats Cable parameters
TE-MSC

Table I — Production info
Production length 155 m
Fabrication date  December/04/15
May 2017 Run identification 1554

Internal Note 2017—xx

EDMS Nr: xoooo
Table IT — Cable characteristics
Transposition Pitch [mm| 109
Mid Thickness [mm| 1.5222 (¢ = 0.0025)*
Width [mm| 18.147 (r = 0.0024)*
Keystone Angle  0.355°(c = 0.022)*
Number of Strands 40

Witness samples results for Coil MQXF #206 Core Width [ms] 12

Core Thickness [pm| 25

(Cable H16E002030) * o ; Standard Deviation

Authors: B. Bordini, M. Macchini, A. Bonasia, J. Fleiter, A. Ballarino
‘Wire parameters
Keywords: NbaSn, MQXF |, Cable Parameters
Table III - Wire characteristics

Strand Type PIT
Billets (n. wires per cable) 37277, (1), 37940, (7), 40061, (12), 41627, (20)

Supplier EAS
. i . i Standard Heat Treatment ** 1. 120h at 610°C, 140h at 630°C
Distribution list: Amalia Ballarino, Angelo Bonasia, Bernardo Bordini, Luca 2. 80h at 610°C, 120h at 630°C
Bottura, Gijs De Rijk, Paolo Ferracin, Jerome Fleiter, Simon Hopkins, Matteo (422 K, 12T) [A] ** Min = 568, Max — 617, Avg — 594.8

RRR ** Min = 116, Max — 232, Avg — 170.8
Copper to non copper ratio **  Min = 1.2, Max = 1.26, Avg — 1.23

Macchini, Juan Carlos Perez, Patrick William Retz, David Richter

 |In EMDS note with

« Cable/wire parameters
« Cable qualification samples and witness sample

« To be added to MTF page, but we need equipment code
It will be done in the same way as the 11T

** Data from supplier

Paolo Ferracin




Coils and magnets electrical tests

. MQXFS (MDT)

« Status

« Data for each coil stored in
» G:\Workspaces\m\MDT\Magnet_Laboratory\Projects
 \HFM_Program\HiLumi_Magnets\MQXF\MQXFS
» \Reference_information\Technical Data
 \Electrical documents\Electrical test results

« Data for each magnet stored in
* G:\Workspaces\m\MDT\Magnet_Laboratory\Projects\HFM _Progr

am
* \HiLumi_Magnets\MQXF\MQXFS\Magnets_Construction

« \MQXFS_magnets\MQXFS5a\l11 Electrical _documentation

* Plan
* Upload files in MTF

» MQXFB (LMF)
« Status, to be uploaded in MTF

Paolo Ferracin




Coils and coil parts’ dimensional
measurements

« MQXFS (MDT)
e Status

« Data for each coil and magnet fabricated stored in
* G:\Workspaces\s\ShortModLab927Metrology

* Plan

* Produce a pdf file report for coils and magnets and upload
in MTF

« MQXFB (LMF)
e Status
* Data in edms (https://edms.cern.ch/document/1825459/1)

* Plan

* Produce a pdf file report for coils and magnets and upload
in MTF

Paolo Ferracin


https://edms.cern.ch/document/1825459/1

Do we have the pre-stress measurements
stored and or linked to the MTF magnet page?

* Yes, for MQXFS5 it was done.
» Next MQXFS3c

Paolo Ferracin



Do we have quench performance stored
somewhere and or linked to magnet page

e All data in SM18 folder

e Strain gauges data
* \\cs-ccr-nfsdevimtbop\MTB strain\

* Fiber Optic data
* \\cs-ccr-nfsdevimtbop\MTB fos\

* Voltage/current data
* \\cs-ccr-nfsdevimtbop\MTB meas\

 Raw data:
* \\cs-ccr-nfsdevimtbop\MTB meas\DAQO\

e Converted data:
* \\cs-ccr-nfsdevimtbop\MTB meas\DAQ TDMS\

* Analysed data:
e \\cs-ccr-nfsdevimtbop\MTB meas\ANALYSIS\

* Report, test doc, presentation, etc...

» G:\Workspaces\m\matest\Test results and
reports\2.VERTICAL\MAGNET _TESTS\Nb3Sn magnets

* Plan: upload in MTF for MQXFS5

Paolo Ferracin



file://cs-ccr-nfsdev/mtbop/MTB_strain/
file://///cs-ccr-nfsdev/mtbop/MTB_fos/
file://///cs-ccr-nfsdev/mtbop/MTB_meas/
file://cs-ccr-nfsdev/mtbop/MTB_meas/DAQ/
file://cs-ccr-nfsdev/mtbop/MTB_meas/DAQ_TDMS/
file://///cs-ccr-nfsdev/mtbop/MTB_meas/ANALYSIS/

Do we have magnetic measurements stored
somewhere and or linked to magnet page

 All the data and analysis stored in

 WCERN\dfs\Workspaces\m\MM_MQXF

« With 2 folders
* “measurements” and “analysis”.

« Plan: upload data in MTF

Paolo Ferracin



When first magnet/model/prototype with the
standard MTF filled?

* Third model: MQXFS5

* First prototype: LOXFC/D-P1

Paolo Ferracin



