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Production Readiness Review for 11T collared coils and cold mass

Procedures (fabrication and inspection)¶

Friedrich Lackner
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Outline:

11T collared coil fabrication procedures:

 Structure of procedures

 Working instructions

 Level of detail

 Harmonization of procedures (Short model and long coil fabrication)

Cold mass 11T

 Drawing structure & equipment code

 Assembly steps, development of procedures

 Welding procedures and welding inspection
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Working pole Procedures Fabrication steps

Coil winding and curing 18

10-stack, Spooling, Winding, Interlayer, 

Curing, Reaction, Splicing, Impregnation, 

Pre-collaring, Collaring

BusBar fabrication 4 Fabrication of B-bar and control

Coldmass assembly 11
Yoking, Welding preparation, welding, 

Extremities, Orbital welding

Electrical qualification 1+22 fiche de test QA steps in line with the production
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Harmonization of procedures (180 - 927)

Spooling

 Definition of re-spooling parameters (speed, torque, break)

 Calibration of spooling parameters

 QA hold point after re-spooling – spool identification and control by QA officer

 Process safety & lab coat, overshoes, gloves

Winding – Reaction heat treatment - Impregnation

 Defined tightening torque on pole screws

 Gap measurement (Protrusion between cable and mandrel)

 Measurement from mandrel reference surface to the top pole

 QA hold points for QC

 Vector – consistent naming convention used to define coil positions (e.g. jump side etc.)

Harmonization between short model and full length coil production, example: Spooling & Winding

F. Lackner, 11T fabrication procedures
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Naming and 

traceability

Validation Process
Traceability of modifications,

”living document” based on 

annotated procedures.
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References (Follow up files, 

MIP, Flowchart…)

Drawings

Specifications
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Safety
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Safety

Reminders
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Quality instructions.

Quality control / Hold 

points

Information/data 

logging.

Safety equipment

Tooling

Materials
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Reminder to check all 

pre-conditions

Requirements in terms of delivery

and acceptance of components

Working steps including cross-

references to drawings and 

component specifications
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Attention on critical 

steps…

Cleaning instruction 

prior positioning of 

Insulation/protective 

layer

Instructions for part 

positioning – indication of 

dimensions and tolerances
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Working instructions
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Instruction for operation of large tooling

Special machinery:

 Winding machine

 Curing press

 Reaction furnace

 Impregnation system

 Rotation benches

 Collaring press



logo

area
F. Lackner, 11T fabrication procedures 14

Assembly procedures of Cold Mass 11T

 The cold mass assembly is carried out by the team (Staff and FSU) inside bldg. 180, LMF

 Assembly and inspection procedures are currently under development

 Strong correlation to previous work carried out for the LHC dipole repair and 4001 cold mass assembly
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ABS Cold Mass 11T type A LMBHA
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https://edms.cern.ch/ui/#!master/navigator/item?I:100014899:100038610:subDocs
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ABS Cold Mass 11T type B LMBHB
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https://edms.cern.ch/ui/#!master/navigator/item?I:100014902:100014902:subDocs
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Drawing Structure and Eq. Codes in CDD
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https://edms.cern.ch/ui/#!master/navigator/document?D:100129697:100129697:subDocs
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“Assembly Sequence Instruction” Drawings 1/2
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Magnet active part assembly

Cold Mass Extremities Assembly Cold Mass Preparation for Pressure Tests

F. Lackner, 11T fabrication procedures
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“Assembly Sequence Instruction” Drawings 2/2
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Splicing preparation for cold test Welding Specifications

WPS

EDMS doc to collect all the 

WPS under preparation with 

EN-MME for 11T cold masses F. Lackner, 11T fabrication procedures
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 LHC-LMQ-AP-0001 (EDMS523561) brings together all the DMOS (Descriptifs de Mode
Operatoire de Soudage or WPS) used during the assembly of the MQM type cold masses
(LMQ%). Most of them are usable for the LMBH cold mass.

 Operating Mode and Welders Qualification are prepared in collaboration with EN-MME and
validated by external competent organism (APAVE in our case)

 LHCLMBH_0009 and _10 - drawings

 Visual testing reports according to examination standard: EN ISO 17637 and acceptance
criteria: EN 13480-5 category 1 (ex. Edms 1552072).

 Radiographic inspection reports with specifications of reference NF EN 17636-2 Classe B +

NF EN 5817 classe B (ex. Edms 1540439).

 “Fiche de suivi de soudure” filled by the welders with parameters used, observations during
welding, filler material certificates (composition, mechanical properties, impact test).

 Non destructive inspection using Phased Array Ultra-Sonic technology ongoing
development according to ISO 17640.

 Structural analysis of LMBH 11T DS Dipole magnet cold mass (EDMS 1711518)

20

Cold mass welding

Available documents and Inspections 

F. Lackner, 11T fabrication procedures
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Conclusions

11T collared coil fabrication procedures:

 Manufacturing procedures released and in full use for the already ongoing production

 Updates applied according annotations also during the productions – continuous improvement in

line with the applied QA culture

 Harmonization of procedures between short model and long coil fabrication

Cold mass 11T

 Drawing structure available & equipment codes developed

 Assembly steps defined and procedures adapted from the Nb-Ti dipole fabrication

 Welding procedures and welding inspection developed


