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Baseline

How the customer How the project leader How the analyst How the programmer
explained it understood it designed it wrote it

What the beta testers How the business How the project was What operations
received consultant described it documented installed
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Baseline

How the customer was How it was supported How the project was What the customer
billed documented really needed
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A global effort

o HL-LHC

® Negotiation in process

Under discussion with
Canada, Georgia, Japan,
Russia, USA
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Most people will work for the project < 3 years

Work force at CERN dedicated to HL-LHC

70
60
50
40
30
20

% PIAS, Fellows, % Limited Duration % Long Duration staff
students staff
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One project — Tens of teams
a global effort

We need a confederated system

HiLum R _ - _ _
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Scope

ORGANISATION EUROPEENNE POUR LA RECHERCHE NUCLEAIRE

CERN EUROPEAN ORGANIZATION FOR NUCLEAR RESEARCH

High-Luminosity Large Hadron Collider (HL-LHC)
Technical Design Report V0.1
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On or way but not there yet

ORGANISATION EUROPEENNE POUR LA RECHERCHE NUCLEAIRE
CERN EUROPEAN ORGANIZATION FOR NUCLEAR RESEARCH

ORGANISATION EUROPEENNE POUR LA RECHERCHE NUCLEAIRE
CERN EUROPEAN ORGANIZATION FOR NUCLEAR RESEARCH

High-Luminosity Large Hadron Collider (HL-LHC)
Preliminary Design Report

High-Luminosity Large Hadron Collider (HL-LHC)
Technical Design Report V0.1
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Baseline documentation (1/2)

Concept Stage Development Stage

Requirements definition Functional specification Engineering specification

Organizational Project-Enabling Processes

Project Processes: Planning, Measurements, Assessment, Contral, Risk, Configurarion, Informa

APTrecord |

Conceptual
specifications

Engineering
specifications

IdM 1dM
3dM 1dm

1398340

Interface

3dM “1dm

specifications

Design file Design file *

1398344
1398341
Engineering
reports Fab. & Assembly

procedures
1393301 |

103574

Engineering
Change
requests_

2L 1dm

Test procedures

1398341

Installation
procedures

Supply chain
plan

=

Production Stage

Fabrication, Assembly and
Verification

Acquisition Process

Advice & support on risk assessment, risk reduction and risk control

MS/PE/IT/DO II

BEENRG  Design file *

1398344

Fab. & Assembly
reports

1398344

Test reports
1398341

Installation
procedures

Supply chain

plan

Installation - Comissioning

n, Decision Management

APT record

MS/PE/IT/DO '
-

“As-built”
Design file *

1398344

Test reports
1398344

Installation
reports

Supply chain
plan

Support Stage
ilization stage

Retirement stage

Operation & Maintenance Dismantling

EDMS #1361462

From system requirements
to technical solutions and
products

* Typical contents (may not be applicable to all
systems):
- Design/engineering reports

Arrangement drawings

Assembly drawings

Interface, interconnection drawings

Construction drawings

Product drawings

Elevation drawings

Engineering drawings

Installation drawings

Logic diagrams

Numerical control diagrams

Piping diagrams

Process and instrumentation diagrams

Wire lists

Schematic diagrams

Wiring and cable harmess drawings

Model, simulations or design databases or

reports

Software design documentation

Software source code listings

. Project management
. Acquisition
. Technical

. Safety

3dm

CERN
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https://edms.cern.ch/document/1361462

Baseline documentation (2/2)

Preliminary

by e ‘ EDMS #1361462

Safety documents Safety documents Safety documents Safety documes

1361970 1095136

Safety hazards Launch safety
identification agreement

1114759

Risk register &
1313236 risk control plan

SuaWNI0Q Julaseg

Safety
requirements
register

Safety File

3dM ‘ISH

Safety requirements
compliance record

Safety requirements
compliance record

Safety requirements Safety requirements

Safety requirements compliance record compliance record

compliance record

1112617

Checklist Checklist
Safety files Safety files

Checklist
Safety files

Checklist
Safety files

Checklist
Safety files

Links to already
existing documentation
will be made,
whenever required

1398341 1398341 1398341

Operation
procedures

Operation i Operation
procedures S procedures
1398341 1398344

Commissioning Acceptance
procedures reports
==

Maintenance & i Maintenance &
inspection/test i inspection/test
plan . plan

Maintenance and
inspection plan

Adverse event
procedures

Adverse event Adverse event
procedures 1 procedures

1398341

1398341 1398341 2 1398341

Dismantling
procedures

Dismantling H Dismantling
procedures procedures

Dismantling
procedures

i - i ] B 1398324
. PI’O]eCt management e 1398344
Operation —
isiti Dismantling
. Acquisition reports
d 1398344 [Epoxts
. Technical Maintenance &
inspection/test
reports
. Safety
Adverse event Adverse event
reports L reports
112679 112679 112679 112679
Evolving documents Non-conformity Non-conformity Non-conformity Non-conformity
(progressively updated) reports reports reports reports

b
HSE clearance E HSE clearance HSE clearance
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https://edms.cern.ch/document/1361462

And document change

DID YOU
DO YOU REMEMBER
E?—EEGEE n‘ﬂﬂga WHAT YOU ASKED NO. HI'EE' %HE
: ME TO CHANGE? CHANGES,

ASKED FOR? (

(
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The Project Baselines

A Baseline is a set of attributes at a point in time.
It serves as a basis for defining change.

= HL —LHC maintains Scope, Schedule and Cost
Baselines.

= Our TDR Is our present Scope Baseline

= Our MS Planning is our present Schedule
Baseline

= OQur MTP is our present Cost Baseline

The three together are our Configuration Baseline

m&%ml , (C\ERN%% |. Bejar Alonso - Configuration, Quality & Resources Officer



Tracing changes / Typology

Changes not affecting the configuration Baseline

The Template for Decisions Reporting will be used to trace decisions for an existing type of
component or on components that are evaluated for the Baseline. Typically will be used to
formalize a technical decision between several options, an internal re-scheduling not affecting
the baseline or a revaluation of the cost, a technical decision to be shared.

They are internally discussed in the WP and brought to the TCC for final validation.

Changes affecting the configuration Baseline

The Template for HL-LHC ECR will be used to trace decisions and actions that will come from
changes on components already in the configuration Baseline and that are not in the present
LHC machine.

All are discussed in the TCC.

Changes affecting the present LHC

The LHC ECR template will be used to trace changes in the present LHC machine and follows
the normal LHC ECR.

All are discussed on the LMC

Pre analysis to help on the decision process

To ensure or at least to help the "objectivity of the decision” exists a template to help to put th
pros and cons based on the SWOT analysis



https://edms.cern.ch/document/1501719/1.1
https://edms.cern.ch/document/1508429/1.0
https://edms.cern.ch/document/103574/1.1
https://edms.cern.ch/document/1499912/1.1

Impact of changes must be analysed

THE PROTECT WAS | & £| THIs DEEP
¢l NOW OUR TIMELINE IS | -
MOVING ALONG WELL |&| REPRESENTED BY THIS [3[ SEASUB—  wouLD
UNTIL MANAGEMENT || mMc ESCHER PRINT OF |:| MARINE IS THIS BE
CHANGED OUR CODING AN ENDLESS STAIRWAY. [2] LOOKING A BAD
LANGUAGE AND g¢] FOROUR  TIME TO
METHODOLOGY. k ¢|] MORALE. ADD A FEW
E - FEATURES?
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= :
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Documenting

-+ EDMS-NO. + REV. |-  VALIDITYY
-+ 1342285 » 1.1 |+  RELEASED

q ( REFERENCE-:-HL-PM-QA-00011) ]
. . .
4 hY
" PROCEDUREH
HL-LHC-DOCUMENTATION-MANAGEMENT-AND-:CONTROLH
[/|_|\\p : ( EDMS NO. REV. VALIDITY
N \ ) LU 1812095 1.0 VALID
B ( QUALITY PUBLIC )
( HL-LHC: Documents Approval Process \
‘ Author: member of the project that prepares the document ‘
(/ |;\ \\ : ( EDMS NO. REV. VALIDITY
E'ENE__?__/}ll":IJ-" HL |LIIE PROJECT 1501017 — VALID
Dl ( QUALITY PUBLIC )
HL-LHC: Quality management
Documentation Management in EDMS HL-LHC WP Workspace

| [ | All HL-LHC WP Members (declared in e-groups for HL-LHC) |
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Baseline — Non Baseline

= Baseline documents: Documents that will have
to be stored and updated until the dismantling
of the LHC.

= Non-baseline documents: documents that are
required for the well functioning of the project
but that wich storage will not be considered
critical after the commissioning phase.

HL-LHC PROJECT i |. Bejar Alonso - Configuration, Quality and Resource Officer



Approval - Authority

= Baseline documents shall be peer reviewed
(verification process) by a group of people
knowledgeable on the subject and those interfacing
with the system/process described in the
document. This group of people can be a
permanent committee (HL-TCC) or a committee
created by the Project office.

= Concerning Authorization the process is adapted to
the type of document. As a general rule:
= One Workpackage, shall be authorized by WPL.

= More than one workpackage, shall be authorized by the
Project Office.

= The project, shall be authorized by the Project Leader.

= |. Bejar Alonso - Configuration, Quality and Resource Officer



Information should reach the right persons
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Storage

THLS 06 GOT SC MUCH
TASIER WHEN I REALTIED

THAT NOBODY EVER
ASKS FOR ANYTHING

THESE VALUABLE

POCUMENTS SHOLLD
BE STORED FOR mm
FIVE YEARS N

1)

[
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EDMS - From your group, to the workspace to
the Hardware Baseline

it

F] \rj HL-LHC High Luminosity LHC Project
i+ ] Project Governance
[+ l[_j Project Management
4 ] Work Package Workspace
3 :[j Project Management and Technical Coordination (WP1)

CERN

[ [ﬂ Accelerator Physics and Performance (WP2)
EDMS @ Home § Favourites - [ Inbox -
[ Magnets Design (WP2
1606329 v.1 @ InWork & Public acce ﬂj g g )
Chemical polishing CRABDQW by I (] Crab Cavities & RF (WP4)
Createdon 2
4 Manual / Guideline  Technical
A ast Modified on 2 . N
40 DQW Dressed Cavites b ] Collimation (WP5)
> (] DQW Dressed Cavities Assembly N
198 b s ks R I [ Gold Powsring (WPE)
> (] Manufacturing drawings Descrif i i
e ption: This _document descrio [ u—j Mzching Protection (WPT)
4 (] Manufacturing procedures polishing procedure of C
) sz 2 Mty Prcososs G ot 15 b (] Collider-Expsriment interface (WPE) N
[2) 1458882 (v.1) DQW Cavity MIP Niowave B
Details N
[2) 150206 (v.1) Niowave Brazed Flange Themal Cycle I q-j Cryogenics (WP3)
[2) 1541180 (v.1) Procedure for Chemicl Processing of Finished Crab Cavies Associated Web link i
Smnw o =l EZT«‘;:! S #‘2’3'52"3;252;3&‘;'; i3 [ﬂ Energy Deposition and Absorber (WP10) 4 (2] HL-LHG High Luminosity LHC Project
1569508 (v.2) DQW Cavity MIP - i o
Documents relative to t - - 3 Project Governance
[ 1569309 (v.1) Tuning for DQW Crab Cavity (with simple release proce [ Ej 11T Dipole Two in One for DS (WP11) d '
[2) 1570104 (v.1) Specificities for DQW cavity heat treatment . & (] Project Management
[2) 1570107 (v.4) Specificities for DQW cavity chemistry reatment This page https:/fedms.cem.ch/doct 4 q’j Wacuum (WP12) & ] Work Package Workspace
% :;:zz ;V:;ZECFTM:.SWM":::F il Files I ﬂj Beam Diagnostics (WP13) 4 (] HL-LHC Modes in the LHC Hardware Baseling
B (v.1) Chemical polishing CRAB
g r—— b (] HL-LHC Layout & Integration
2 e I — T i (] Beam Transfer & Kickers (WP14) > £ R magnets (P3)
[) 1483400 (v.1) Tensile tests of Nb samples. . . - 3 it i
15 2732 1) Mo tesprcedres B R corcraaix b [ Integration & De-installation (WP15) g““‘““'e"“ Redotequensy Sistem (W24
v 4 ] Collimation (WPS)
> €1 Quatfcations ORI o . S
= [ ﬂ IT String & Hardware Commissioning (WP16) 4 "] HL-LHC IR clesning
£EIR I ] Technical Infrastructure (WP17) 4 I HLLHC IR cleaning - incoming
T & HCTCTPMOO1 (.0) Tertiary Collimator with Pick-Up Metalic TGTPM]
4 ﬂj Safety 4 7] HL-LHC IR cleaning - Outgoing
o e P : » §* HCTCLODDD1 (v.0) HL-LHC Long Collimator [TCL]
I ] HL-LHEC Nades in the LHG Hardware Baseline (0} HL-LHC Long Gollimatar [TCL]
T g WP17  WPIZ1CE  WPIZ2EL  WP173CV  WPI74ASE  WP176SU  WPI7.7HE HL Sharef # HCTCLMO001 (v.0) HL-LHC Target Colimator Long Mask [TCLM]
| | w 5 5 & (] HL-LHC DS collimation
C PROJECT
e WP17.1 Civil Engineering b € HLLHC Hloceanig
(] Present system
Home WP17.1 Civil Engineering i
b (] Cold Powering (WPGA)
Notebook SubWorkpackage Leader: Pieter Mattelaer £ Warm Powering (WPgB)
Documents

Link to the EDMS folders for the HL LHC civil engineering consultancy services Tender

(] Mechine Protection (WPT)
I+ (] Collidsr Experiment Interface (WPS)
I Cryogenics (WPS)

(] Energy Deposition & R2E (WP10)

External Exchange
4 Link to the EDMS folder for the site investigation
Access to
docutnentstion and Link to the egroups WP17 members WP17.1 members subWPLeaders
uestions on P1
« Link to the Drawings reviewing tasks

Access to "

Documentation and Link to WP17.1 Indico meetings I (] 11T Dipole (WP11)

questions on P5 b (] Vatuum & Beam Screen (WP12)
Tasks review drawings Tasks review ¢ ] Beam Instrumentation (WP13)
tendering

Photos and pictures I (] Beam Transfer & Kickers (WP14)

Photos and pictures ~
b (J Integration & (De-Jinstallation (WP15)

D) Name  Picturesize FieSze  Modified

Recent

ecen g (] IT String & Gommissioning (WP16)

Site Contents ~ S

i A{ ‘Eg I (] Infrastructure, Logistics & Civil Engineering (WP17)
# EDITLINKS b 7 T
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EDMS Growing and adapting to your needs

Sign out Directory

CERN
earct & = Caddie <® EDMS5 @ Help

EDMS [# Home § Favourites ~ [ Inbox ~

« % 1606329v.4 @ InWork & Public access
by Leonel MARQUES ANTUNES FERREIRA

~ Navigator
| Y x CR=AE Chemical polishing CRAB DQW
| 2 __Created on 2016-03-21
] ﬁ [.] A { Manual / Guideline  Technicaly 55t niodified on  2016-04-01
| 4 (] DQW Dressed Cavities
| - | Status ¥ Share More ~
| (] DQW Dressed Cavities Assembly b
Info A

| 4 7] DQW Bare cavities
| b (] Manufacturing drawings : s A 2 )
Description This document describes the chemical External reference
polishing procedure of CRAB bulk niobium  keywords CRAB. BCP, B118
cavities, namely the DQW type as itill be 5 : : |

4 qj Manufacturing procedures
done in building 118.
|

E] 1455232 (v.2) Manufacturing Procedures

@ 1458682 (v.1) DQW Cavity MIP Niowave
I = .
[£) 1502086 (v.1) Niowave Brazed Flange Thermal Cycle Details
@ 1541180 (v.1) Procedure for Chemical Processing of Finished Crab Cavities Associated Web link: Equipment code: |
[:‘] 1547639 (v.1) Chemistry treatment of PoP DQW crab cavity at ANL for 2nd cry ¢ Local administrators:  List of Administrators Release procedure DOC-OWNER .I
Context TE-DEP-VSC-OWNER Procedure which allows the owner of the |
document to release it by himself ]

Documents relative to the VSC activities

[Z) 1569308 (v.2) DQW Cavity MIP
(with simple release procedure)

[£) 1569808 (v.1) Tuning for DQW Crab Cavity
‘Ej 1570104 (v.1) Specificities for DQW cavity heat treatment

E:j 1570107 (v.4) Specificities for DQW cavity chemistry treatment This page https://edms.cern.ch/document/1606329/1

@ 1582296 (v.1) Specification for Superconducting RF Components Files |

[£) 1608328 (v.1) Chemical polishing CRAB DQW
Perpage 10 v | | View mode:

4 r.{j Inspection & test procedures
™ L s
rL_“j 1472180 (v.1) Metallurgical qualification of EB welded Nb plate samples & ) size Last modified date Last modified by
|=| 1493400 (v.1) Tensile tests of Nb I p—
& (AT nslierfost oI semmics F| & BCP_CRAB.docx 271.7K 2016-03-21 15:03:14 Leonel MARQUES ANTUNES FE...
E} 1462732 (v.1) Niowave test procedures v
b ] Qualifications 4 4 ‘PageDfr [
>
EDMS 6.1 © CERN |

Total: 1 (displaying 1- 1) v

<
Enaineering & Equipment Data Management Service (EDMS)
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SharePoint Growing and adapting to your
needs

CERN

Sign out

Collaboration Workspaces

Newsfeed OneDrive Sites

BROWSE  PAGE ) SHARE Yy FOLLOW # EDIT

h WP17 WP17.1 CE WP17.2 EL WP17.3 CV WP17.4 ASE WP17.6 SU WP17.7 HE HL Sharepoint Search this site v 0O ‘
7 \Wp17.1 Civil Engineering

Home WP17.1 Civil Engineering
Notebook SubWorkpackage Leader: Pieter Mattelaer [N
Documents

Link to the EDMS folders for the HL LHC civil engineering consultancy services Tender

External Exchange . - o ne
S Link to the EDMS folder for the site investigation
Access to
documentation and Link to the egroups WP17 members WP17.1 members subWPLeaders

questions on P1 . S
Link to the Drawings reviewing tasks

Access to
Documentation and Link to WP17.1 Indico meetings
questions on PS5
Tasks review drawings Tasks review drawings tendering
tenderin A
"9 Photos and pictures
Photos and pictures 15 October | 21 October | 27 October | 02 November 08 November 14 November
D Name Picture Size File Size Modified
Recent Review... Review Poin... Review P... Review P...
LG e 12/10-1 21/10- 27/10 11/11 - 18/ 18/11 - 23/]
Site Contents T
¥ Y
25 ERREUNES : v @ Task Name Due Date Assigned To

=7/ |. Bejar Alonso - Configuration, Quality and Resource Officer



Indico Growing and adapting to your needs

_b":? @ HL-LHC TCO -'l; books.google } Continuous Productive Ur... @ Cost and schedule review ... @} ED Page

I 3 @ Public ~ @ Europe/Zurich + | & 1 Bejar Alonso ~

TS ©

Home Create event ~ Room booking My profile Help »
Home » Projects » HL-LHC (including HiLumi LHC FP7 Design ... » HL-LHC WP17 -Infrastructure, Logistics ... » WP17.1 Civil Engineering
WP17.1 Civil Engineering 4 Paentcategoy @~ (- | 2- | | N
R Managers
Management
9 & Cardon, P.

A Gasnier, C.

2 Lopez-Hemandez, L.
A Manfredi, M.

2 Mattelaer, P.

2 Mcilwraith, S.

A Tavian, L.

Procurement
Building Permit
Technical Coordination

Point 1 - ATLAS
@ Materials L2

There are no materials yet.

What it is linked to the main HL-LHC Indico page is uploaded in
December automatically in EDMS https://indico.cern.ch/category/3063/

i , CE/RW
HL-!F% PHUJ_ECTl \
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Records

Dilbert.com DilbertCartoonist@gmail.com

S0 I HACKED INTO OUR
GOVERNMENT'S SECRET
DATABASE WHERE THEY
KEEP RECORDS OF EVERY —
THING WE SAY OR DO
AND GOT IT ALL BACK.

\

I FEEL NAH.

SOl e e
SOMETHING PTNE.

NOW.

WE LOST ALL OF OUR
COMPANY DATA AND
OUR BACKUPS, TOO.
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MIP as the basis of MTF Set up

Equipment Identifier: HCACFCA004-CR000001
Other Identifier: CERN-DQW-ACFCA001
Description: DQW Bare Cavity (variant #1)

Equipment data \ Manufacturing

Manufacturer CERN
Resp. Technique
m— | Status Manufacturing
- e Other Identifier CERN-DQW-ACFCA001
Y PR s | T ] et | B et S
Parent Slot iz maat inc]
B Location =
State Good e,
Seepted Ok
< Acceptec Ok
safety e
) S — T RP Classification s,
i | s -1-=-°;| o | un [T | @ Prebimiii 8 sl P el | Visual inzpection afer forming Accepted Ok
Comments Metrilogy <ontal st armin (%) Acoepme ok
[ hez ok
z pr——,
: § i i
Design 1 i,
..I.. Item in ABS »,DQW Bare Cavity (variant #1) (ver.0|| &2 "
5 s
HL-LHC: Cusality . 81 R
N . |Audit 10 s
Manufacturing and Inspection Plan Created on 2015-07-26 by 1 sem wecing langitucinsl W2BA/B/C 8 W25 - Luserte (%) heez ok
[— i e i e i Last modified on  2016-07-26 by L e s
] EDMS owner HGARCIAG EDMS group || 4% o
[rev— = ROV, [— [P F— 124 Seepte Ok
13 Acceptec Ok
N s 13.1 accepre Ok
- o eI [l Qi R pov BT L2
Tk | i | o | i | o] Wemmes | o | " Equipment Identifier: HCACFCA004-CR0O00(| 1s.1
T - 15 Vicual insgection after machining of kette (*) accepze ok
Other Identifier: CERN-DQW-ACFCA002 1 et g Sl WOAAPADAS - ks Smatzretes (%) Acomead Ok
. . . - 16.1
" Description: DQW Bare Cavity (variant #1) || 155 JrenasE—,
17
= i s
— — 181 e ok
[ e 182 Canceles Canceles
Equipment data Y Manufacturing Non-contormiies | 15 £ ham Weleing WOSA/S B WI0A - Bowl Subasensies (=) Pt
o 19.1 Visual Inspection WOSA/S & WIDA (*) cceptec Ok
157 Septe Ok
" Physical 20 e o
comtec
- Manufacturer CERN o1 e
Resp. Technique 203 @ pare  nacok [
Status Manufacturing 204 @ JrsE—
Other Identifier CERN-DQW-ACFCAQ02 21 Cancelld Canceled
i 22 Acceptec Ok
Parent Equipment 2 i
Parent Slot 2 pr——,
——— Location 23 Sore o0 [
State Good 224 [
225 R Az ok
23 ‘Acoepted
safety 224
RP Classification B2
233
Comments o
24.2
24.3
Design 2.4
Item in ABS % DQW Bare Cavity (variant #1) (ver.0)l| 2= s
2% @
|Audit 2z s
Created on 2015-07-26 by =
Last modified on  2016-07-26 by
EDMS owner HGARCIAG EDMS group  HL-LHC-ACH

.




Assembly Breakdown Structure

Assembly Breakdown Structure (ABS)
ABS allows to keep traceability of the
Equipment Identifier: HCMQYYP001-CR000001 components that are used to build the
Description: Insertion Region Enlarged Aperture (90mm) equipment (these components to have
their MTF as well)
We just have to attach the ‘child’
(component) that have been previously set

up within the system

Equipment Folder : Made Of

[ main TR
Actions : Attach child ABS Comparison : Show
Order £1 |Other Id

Equipment data { Manufacturing { Operation { Documents

I Type |1d/Missing Part Number

Attach New Child to Equipment

1search child

Search child

Input a search criteria for the desired child

EDMS | Home [ Favourites ~ [@ Inbox ~ [ Caddie

Navigator

[ Manutactuning procecures

Description |
Type [Ary < (J Inspection & test procedures
(J Qualifications
[cance | Gontnue > | 4 (] Manufacturing records
4 ¥ HCLMBXFD01-KJ0DD0D - Cold Mass for Single Aperture (150mm) SC Separation Dipole (D1) 2m Model
¥ HCMBXFCDD4-KJ0D0D1 - Splice box
[ D1 Separation Magnet £} HCMBXFC005-KJOD0001 - Wires
¥ HCMBXFC006-KJOD00D1 - Half shells

Level |Eq. Code Item Description Category/item Own Class_|Quantity
MBXFM_|separation Dipole 1 RIS A Equipment data ¥ Manufacturin: Operation | Documents Y Histor
LVMBXFM Cold Mass HCLMBXFMO001 1 m — - - (s kil m
MEBXFC End covers HCMBXFC001 2 Actions : Attach child | Suffix child | Detach child ABS Comparison : Show
MBXFC Nozzies HCMBXFC002 Batch —
MBXFC Beam tube, HCMBXFC003. 1 Order L1 |Type |Id /Missing Part Number |Other Id
MBXFC Splice box HCMBXFC004 Batch 40 Batch HCMBXFC004-KJ000001
MBXFC Wires HCMBXFC005. Batch Splice box 1 Unit(s)
MEXFC Half shelis HCMBXFC006. 2
MBXFC End plates HCMBXFC007 2 =l Batch H_CM BXFC005-K1000001
MBXFC [Yoke-stacks HCMBXFC008 Batch Wires 1 Unit{s)
MBXFC Keys HCMBXFC009 Batch 50 Equipment HCMBXFC006-KJ000001
MBXFC S5 Collars HCMBXFC010 Batch Ralf shells
MEXFC GFRP Lead Collars HCMBXFCO11 Batch .
MBXFC Quench heaters HCMBXFCO12 Batch 60 Equipment HCMBXFC006-KJ1000002
MBXFC Ground Insulations HCMBXFC013 Batch Half shells
MBXFC Brass protection HCMBXFCO14. Batch . =
UTEY s HeMBXFIOOL 1 70 Equipment HCMBXFC007-KJ000001
MBXFC upper coil HCMBXFCO15. 1 End plates
MBXFC Cable HCMBXFCO16 1 70 Equipment HCMBXFC007-KJ1000002
MBXFC Wedges HCMBXFCO17 Batch End plates
MBXFC End spacers HCMBXFCO18. Batch
MBXFC Layer Ramp Box HCMBXFCO19 Batch 80 Batch HCMBXFC008-KJ000001
MBXFC Lead cover HCMBXFC020 Batch Yoke-stacks 1 Unit{s)
MBXFC Lower Coil HCMBXFC021 1 90 Batch HCMBXFC009-KJ000001
MBXFC Cable HCMBXFC022 1 = i (T
MBXFC Wedges HCMBXFC023. Batch EYS nit(s)
MBXFC End spacers HCMBXFC024 Batch 150 Equipment HCMBXFM001-KJ0O0O0O001 MBXFS01 (a&b) D1
MBXFC Layer Ramp Box HCMBXFC025 Batch Single Aperture (150mm) Separation Dipole (D1) 2m Model
MEXFC Lead Cover HCMBXFC026. Batch

o HCMBXFC024-KJ000001 - End spacers

. B £ HCMBXFC025-KJ000001 - Layer Ramp Box
‘ . H I LUI I I Cﬁw £ HOMBXFC026-KJ000001 - Lead Cover
HL-LHC PROJECT \




Step Description
Collared Coil
Collaring
Dimensional Measurement
Electrical Integrity Test
Yoke Assembly
Perform Yoking
Removal of mandrel
Dimensional Measurement
Electrical Integrity Test
Shell Welding
105 Shell Welding
110 Inspection of Welding
115 End-ring Welding
120 Inspection of Welding
125 | Applying Axial Force to the Coil
130 Dimensional Measurement
135 Alignment, Marking
140 Holes Welding
145 Dimensional Measurement
150 Electrical Integrity Test
155 Documents for Pressure Codes
200 Splice Work
205 Splice Box Assembly
210 SC Leads Soldering
215 V -tap Wires Soldering
220 Dimensional Measurement
225 Electrical Integrity Test
250 End Cover welding
255 End Cover Welding
260 Inspection of Welding
265 Dimensional Measurement
270 Alignment, Marking
275 Electrical Integrity Test
280 Pressure Test
285 Documents for Pressure Codes
300 Mechanical assembly
310 Electrical test
320 Cold test
330 Magnetic measurements
340 Shipping to CERN

Manufacturing Workflow

Equipment Identifier: HCLMBXF001-KJ000001
Other Identifier: MBXFS01 (a&b) D1 (LMBXFM)

Description: Cold Mass for Single Aperture (150mm) SC
Separation Dipole (D1) 2m Model

[ Main { made of { Equipment data J

Actions : Add extra step

Manufacturing Documents.

Workflow Diagram
Workflow Steps Last Repeated
Step il IR/E |Other name | Description Status |Result |NC

10 0 Collared Coil (*) Cancelled
15 4] Caollaring Done ok
20 0 Dimensional Measurement Done Ok
25 0 Electrical Integrity Test Done ok
50 0 Yoke Assembly Done Ok
55 [4] Perform Yoking Done ok
60 0 Removal of Mandrel Done ok
65 0 Dimensional Measurement Done ok
70 4] Electrical Integrity Test Done ok

100 0 Shell Welding Done 0ok

105 0 Shell welding Dene ok

110 0 Inspection of Welding Cancelled

115 0 End-ring Welding Done ok

120 0 Inspection of Welding Done ok

125 0 Applying Axial Force to the Coil (*) Done ok

130 0 Dimensional Measurement Done ok

135 0 Alignment, Marking Cancelled

140 0 Holes Welding Cancelled

145 () Dimensional Measurement Cancelled

150 4] Electrical Integrity Test Done ok

155 0 Documents for Pressure Codes Cancelled

200 0 Splice Work Done ok

205 0 Splice Box Assembly Done Ok

210 0 SC Leads Soldering Done ok

215 0 W -tap Wires Soldering Done ok

220 0 Dimensional Measurement Done ok

225 0 Electrical Integrity Test Done ok

250 0 End Cover Welding Cancelled

255 0 End Cover Welding Cancallad

260 0 Inspection of Welding Cancelled

265 0 Dimensional Measurement Cancelled

270 0 Alignment, Marking Cancelled

275 0 Electrical Integrity Test Cancelled

280 0 Pressure Test Cancelled

285 4] Documents for Pressure Codes Cancelled

3200 0 Mechanical assembly Done ok

210 0 Electrical test Done Ok

320 0 Cold test Done ok

330 0 Magnetic measurements Done 0ok

240 0 Shipping to CERN Cancelled ok

> (@)

The  manufacturing
workflow is set in the
input file and contains
all those operations
(at least) subject to
be controlled
(checks).

The  workflow  will
allow us to follow up
the manufacturing
and upload the QC
reports to the
corresponding
activity.

Workflow is not rigid.
Extra Steps may be
added and defined
steps may be
cancelled




Handling of Non Conformities (1/2)

If during an inspection a deviation is found, then a Non Conformity to be issued.

FA) w7 = -1~ 7 mCTTpTED T
20.1 0 Visual Inspection WOGA/B/C & W24 (*) Accepted Ok 1select Document
20.2 9] Radiographic examination WO6A/B/C & W24 (*) Accepted Ok
20.3 @ O Machining Intenal Ring (*) N Select the existing EDMS Document
M o v Machining Internal Ring Accepted ok Input the Document Number (in case you know it)
A 0 Leak Test Cancelled Cancelled or click on the first blue arrow to jump to the EDMS Search page
22 0 E-Beam Welding W02A/B - Bowl Accepted Ok or click on the second blue arrow to jump to EDMS create document wizard
22.1 9] Visual Inspection WO24/B (*) Accepted Ok
22.2 0 Radiographic examination WO2A/B (*) Accepted Ok EDMS Document Number| |
22.3 0 Metrology Control (*) Done Mot Ok - or
22.4 8} RF Triming Done Mot Ok ¥, Click to search for documents in EDMS
22.5 R 9] Metrology Control Accepted Ok or
22.6 R 9] RF Triming Accepted Ok }, Click to create a new document in EDMS
23 9] E-Beam Welding WO03A - Final Assembly Accepted Ok CCamcei | [Gommee |
23.1 0 Visual Inspection WO3A Accepted Ok [‘Gance || Contnue > |
s oy £ aan L1, il isenma pye Lz H l isenoa A == il
1Repeat Step?
. . Chose if the step is to be repeated
The Step SUbJeCted to a Non Conformlty Sha” be Do you wish this step to be repeated?
repeated (unless we accept the non-conformity as
DQW Bare Cavity (variant £1)
- - - Step 22.4 .
it iIs) and a new extra step is added to the i
. {3 Yes, create a new repeated step
manufacturing workflow. © o, tenk.

Non-conformities that have an non-negligible impact on budget and/or schedule or
on another WPs will be presented at HL TCC (Technical Coordination Committee)

=7/ HL-LHC Quality Basics and Introduction to Documentation and Manufacturing Tools — MTF



Handling of Non Conformities (2/2)

Non-Conformity Report (NCR) Non-Conformity via MTF
EDMS 1501109

NCR Description

wescrcaonn

e e N

o Tempe TV e 1100 Paeior Tempim £V b 1501108

A Non Conformity Report is attached to | The NC is fully managed via MTF. The
the step and the decision about the NC | decision about the NC is provided in the
IS provided in the document system

Decision about Non Conformity

Repair O Regrade ] Scrap [l Return [] | Concession [

i i , CERN
HHL-l!F% PH[}JECTl \
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https://edms.cern.ch/document/1501109

MTF Growing and adapting to your needs

CERN Acc t bejar Sign out Directory
DMS | Home @ Favourites - Inbox - 1520850 &) = Caddie <® EDMS 5 @ Hel
Navigator «
Y X @ B2 Equipment Identifier: HCACFHC001-CR000001 /
& Other Identifier:
4 (7] DQW HOM Couplers (Variant #1) Description: DQW HOM Couplers (Variant #1)
| 4 'L] Manufacturing drawings
| [£) 1494336 (v.1) Drawing folder - DQW - HOM
| 4 r‘ij [vfanufacturing Procedimes m Made of Equipment data Manufacturing Operation Documents History m
.' é 1520850 (v.1) Manufacturing Inspection Plan (HOM)
] 4 ﬂ Inspection & test procedures h orkflow Diagram
1507831 (v.1) DQW-HOM-Nb part 2 LHCACFHCD003
;_ 1507831 (v.2) DQW-HOM-Nb part 2 LHCACFHC0003
1 —_— Workflow Steps Last Repeated| |
() Qualifications Step t1 |R/E |Other name |Description |Status [Result [NC
4 ] Manufacturing records 1 0 Metrology Control before welding (HOOK Nb parts 1 and 2) Pending
- e : Pandi
£} HCACFHC001-CRO00001 - DQW HOM Couplers (Variant #1) 11 SR Wi, toeper Hop WO X/ (HOOIGNE parss74 and 2) SoEng
. = 0 Metrology Control after welding (HOOK Nb parts 1 and 2) Pending
? HCACFHC001-CRO00002 - DQW HOM Couplers (Variant #1) 1.3 0 Metrology Control before welding (HOOK Nb part 3) Pending |
:‘ 1519777 (v.1) Niobium Material certificates- HOOK HOM 1.4 0 Welding inspection W040 (HOOK Nb parts 2 and 3) Pending |
[2) 1688036 (v.1) WELDING BOOK HOM-DQW 2 0 Metrology Control before welding (DN63 Nb parts 4 and 5) Pendfng |
li‘ 2.3 0 Welding inspection W020 (DN62 parts 4 and 5) Pending |
2.2 0 Welding inspection W030 (DN63 parts 4 and 5) Pending |
2.3 0 Metrology Control after welding (HOOK Nb parts 1 and 2) Pending
2.4 0] Leak tightness test (DN63- Nb part 4-part 5-S.5 flange) Pending
3 0 Welding inspection W050 (DN62: Nb part 4-5-flange - HOOK: Nb part 1-2-3) Pending
4 (0] Metrology Control before welding (DN25 Nb parts € and SS flange) Pending
4.1 0 Welding inspection W110 (DN35 parts 6 and SS flange) Pending
4.2 0 Metrology Control after welding (DN35 Nb parts 6 and SS flange) Pending
S 0 TTH Bellows Stiffener Pending
6 0 Welding inspection W120 (Bellow-DN325 Flange) Pending

Enaineering & Equipment Data Management Service (EDMS) EDMS 6.1 © CERN | ED

We can create all the assets for you, add the steps and documents and
adapt them after the prototype phase

g i i , CERN
‘ HL_-L& PHrTEgTI \/wl 30
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And If | have a question?

QUESTION : IS QUALITY
MORE IMPORTANT THAN
OBEYING THE LAW?

¥

[ OOH...I FORGOT
| ABOUT THAT ONE. |

QUESTION: IS IT |
| MORE IMPORTANT

REMEMBER , QUALITY

. ..WOULDN'T WE HAVE | IM SURE ITS IN
A FIDUCIARY RESPON- || || THE TOP FOUR.
| SIBILITY TO DO 17?7 }

e .

IF WE COULD MAXTIMIZE |
WELL , PROBABLY SHAREHOLDER VALUE
NOT. BY SELLING LOWER
: - QUALITY ITEMS...

HAD TO LIE
TO ACHIEVE
QUALITY?

= |. Bejar Alonso - Configuration, Quality and Resource Officer



The project Office is there for you

= The Project Office has reorganized to be more
agile to contribute to the common effort to
harmonize practices and put in place common
tools or systems to make compatible data.

= We are there also to impulse existing initiatives,
federate efforts and spread good practices.

= We are also the door to access CERN teams on
communication, Knowledge transfer and
Outreach

HiLum ’ (C\ERN§8
HL-LHC PROJECT <

|. Bejar Alonso - Configuration, Quality and Resource Officer



We count on you !

|. Bejar Alonso - Configuration, Quality and Resource Officer



