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Introduction and Goals
ntroduction and information for Newcomers

Refresh about HL Quality Plan

Procedures in place for preparing, sharing and
releasing documentation

Guidelines for documentation and use of Tools
(EDMS, MTF)

= Information Workflow — E-Groups/Distribution Lists
= Nonconformities
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Goal of HL-LHC

From EC-FP7 HiLumi LHC Design Study application of 2010

The main objective of HiLumi LHC Design Study is to determine a hardware configuration and a set
of beam parameters that will allow the LHC to reach the following targets:

A peak luminosity of L .., = 5x10°** cm™?s* with levelling, allowing:
An integrated luminosity of 250 fb™! per year, enabling the goal of
L. .. = 3000 fb! twelve years after the upgrade.

This luminosity is more than ten times the luminosity reach of the

first 10 years of the LHC lifetime.
te performance established 2015-2016: with same har

nd same beam parameters: use of engineering margin
=7.510% cm2s! and Ultimate Integrated L., .. ~ 40
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Cooling and
Ventilation

~ HL-LHC Scope INn 1R and 5R
Warm Diodes — PIC.BIS v

OC EE
Valve box

D2 OC PCs

DFHM
D2 PC

D2 OC EE
Cold Diodes

M. Modena and M. Mendes
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HiLumi ,
LARGE HADRON COLLIDER

HL-LHC Operation
L-LHC

EU funded HiLumi
Design Study

Approval of
HL-LHC Project We are here
LHC

LS1

[ tss |

13.6 - 14 TeV
13 TeV energy
Diodes Consolidation
splice consolidation cryolimit LIU Installation =
7 TeV 8 TeV button collimators |nr¥eract|on inner triplet HL-LHC
— R2E project regions Civil Eng. P1-P5 pllot beam radlatlon limit installation
o fer | IIIIIIIE»
510 7.5 x nominal Lumi
ATLAS - CMS
e;xperiment upgrade phase 1 ATHIT.AS - CdMS
eam pipes i 2 < i upgrade
nominal Lur R L, ALICE - LHCb . Exooninal L )

I} hominal Lumi | / W upgrade . .
o (o

HL-LHJ TECHNICAL EQUIPMENT: peration

DESIGN STUDY i€ PROTOTYPES / CONSTRUCT ON | INSTALLATION & COMM. ||| PHYSICS

integrated JRALIURIS
luminosity EENIIIE{ g

HL-LHC CIVIL ENGI Over Half Way! Series production is well
BERs 7 years since project approval underway for alll
Less than 5 years until start Run4 components!
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HL-LHC Project

WP1
Project Management

——

WP2 WP10
Accelerator Physics & Performance Energy Deposition & R2E

WP3 WP11
IR Magnets 11 T Dipole
WP4 WP12
Crab Cavities & RF Vacuum & Beam Screen
WP5 WP13
Collimation Beam Instrumentation
WP6A \ / WP14
Cold Powering H | LU l, Beam Transfer & Kickers
— ‘ HL-LHT PROJECT
WP6B WP15
Warm Powering Integration & (De-)Installation
WP7 WP16
Machine Protection & Availability IT String & Commissioning
WP8 WP17
Collider-Experiment Interface Infrastructure, Logistics & Civil Engineering

WP9 WP18

Cryogenics Controls Technologies

WP19

Alignment & Internal Metrology
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MEMBER STATES COLLABORATIONS'

Spain - CIEMAT
SC Orbit Corrector MCBXF: J-M. Perez, F. Toral
Italy - INFN
SC HO Correctors & SC D2 Magnet: S. Malvezzi®, M. Statera®,
S. Farinon*
Sweden - Uppsala University
Magnets & CC Test,Cold Powering DFHM/X: T.Ekelof, M. Olvegard
United Kingdom .

Collimation: R. Appleby® (Spokesperson)
SRF RFD & DQW CC Cryomodules: G. Burt®, N. Templeton”

HIGH LUMINOSITY LHC PROJECT

HL-LHC PROJECT MANAGEMENT
WP1 - CERN
Project Leader: Oliver Briining

Deputy Project Leader & Configuration Office: Markus Zerlauth
Monitoring & Control Office: Giovanna Vandoni

Collaborations Office: Lars Jensen ]

Procurement, Documentation, Quality & Risk Office: Hector Garcia Gavela
Integration & Installation Office: Paolo Fessia & Michele Modena

Beam Instrumentation: S. Gibson®, C. Welsch?, P. Burrows'® New Infrastructures (WP17): Laurent Tavian & Henry de Maynard
Cold Powering DFM/X: Y. Yang'' Safety Office: Thomas Otto & Christelle Gaignant
Communications & Outreach Office: Cécile Noels & Irene Garcia Obrero
Project Support & Secretariat: Cécile Noels & Irene Garcia Obrero
WP2 Accelerator Physics WP6A Cold Powering WP10 Energy Deposition & R2E
Rogelio Tomas Garcia Amalia Ballarino Francesco Cerutti - Ruben Garcia Alia
Nicolas Mounet ‘Yann Leclercq
l
WP3 IR Magnets WP6B Warm Powering WP11 11 T Dipole
Ezio Todesco Michele Martino Diego Perini
Delio Duarte Ramos Valérie Montabonnet
]
WP4 Crab Cavities & RF WP7 Machine Protection & Availability WP12 Vacuum & Beam Screen
Rama Calaga Daniel Wollman Vincent Baglin
Ofelia Capatina Reiner Denz Giuseppe Bregliozzi
i ’
. .
WPS5 Collimation WP8 Collider-Experiment Interface WP13 Beam Instrumentation
Stefano Redaelli F. Sanchez Galan Thibaut Lefevre
Antonio Perillo Marcone Oliver Boettcher Raymond Veness
.
°
11 kind contributi WP9 Cryogenics WP14 Beam Transfer & Kickers
2INFN Mitano Biceoea Serge Claudet Chiara Bracco
Antonio Perin Anton Lechner

‘INFN Milano LASA

“INFN Genova

5University of Manchester

®Lancaster University/Cockcroft Institute

NON MEMBER STATES COLLABORATIONS

USA
DOE HEP Link: S. Rolli, J. Kao

Q1/Q3 CM & Cryostats: 'S. Feher's
Dressed RFD CC System: L. Ristori'®
Japan - KEK
SC D1 Magnet & QHPS: T. Ogitsu, T. Nakamoto
China - IHEP
SC Orbit Corrector MCBRD: Q. Xu
Russia
Crystals: O. Fedin*

- TRIUMF
RFD CC cryomodulu. O. Kester, B. Laxdal

.
WP15 Integration & (De-)lr
Paolo Fessia
Michele Modena
WP16 IT String & Commissioning

Marta Bajko - Mirko Pojer

WP17 Infrastructure & Logistics
Laurent Tavian
Henry de Maynard

WP18 Controls Technologies
Javier Serrano
Grzegorz Daniluk

# Royal Holloway/John Adams Institute

2 University of Liverpool/Cockeroft Institute

1% University of Oxford/John Adams Institute

' University of Southampton

2 US HL-LHC Accelerator Upgrade Project (BNL, FNAL, LBNL, SFLAE)
* FNAL

“ PNPI (Collaboration up to end 2021)
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Communications &
Outreach Office

Cécile Noels Project Support

Irene Garcia Obrero Michela Lancellotti

Monitoring & Control Office

(3)6) %)

Maria Barberan Thomas Bauler Lidia Brozda Sarah Fleury

Collaborations Office

Laura Martins

HiLumi

HL-LHE FI0JECT

HL-LHC Project Office

HL-LHC Project Leader

Deputy & Configuration Office

Thomas Otto Christelle Gaignant

' b, Safety Office

-

Michel Bonnet

New Infrastructures Procurement, Documentation, Integration & Installation
WP17 Quality & Risk Office Office

-

Laurent Tavian

Michele Modena

D Y '\

Victor Guillen Gorana Prica

Henry de Maynard

Thomas Bauler Lidia Brozda Migue! Francesca Darshana
Navarro Nicoletti Ramrekha
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HL-LHC Quality Plan

. 2 SCOPE H H
@Y > e | | e ~|Quality Commitment
=7 = (“mm__m_:mm.l J The quality policies, pro
documentation hereafter)
systems, from R&D to prep)

-

PLAN it is understood the LHC o
documentation produced . ) . . .
HL-LHC QUALITY PLAN At the HL-LHC Project Office, Quality Assurance is a matter of highest
External contributors are L. . . ) L.
prome However all HL-LHC projec| priority. The HL-LHC Project Leader, Steering Committee and all remaining
The HL-LHC project it tted to be ject of 1l pecting the best practis: ject and lity . . . . . .
management. The adoption f  Qualiy managemont sysem s 3 srstegc decison hat i 1 improve overall The quality documentatiof members of the Project Office ensure the development, implementation and
perfarmance and provide a sound basis for sustainable development init/atives. Quality Assurance Plan [2]

continuous improvement of the HL-LHC quality management system.

This document provides an overview of the processes and procedures implemented on the HL-LHE Quality

Management System [QMS). 4.3.2 Control o
The proc As a project we shall meet all requirements and expectations from CERN
project. | Council, stakeholders and other LHC users through optimization of the
https://edms.cern.ch/document/1513591/2.0 E?ehgsf;:: available resources. As part of this commitment, we strongly believe that the

433 controlo definition of a HL-LHC guality policy and its implementation are of highest

importance.
The HL-LH
provide ¢ ; .
managen Oliver Briining
All record
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Pragmatic approach
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Scope
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HL-LHC is an upgrade of an existing machine

adV| The LHC Quality Assurance Plan

Foreword - LHC Project Leader (pdf file)

N

X <]
Templates Instructions Links

] ]
Policy Definitions Procedures Standards
CD-ROM

LHC Quality Assurance Plan presentation (pdf file) ‘

Chapter 100 - Quality Assurance Policy

Definition of the quality assurance requirements for the LHC Project activities
Click the link in "Number" to load the pdf file ¢
Title |
[

o Y . -
I LHC-PM-QA-100.00 1.4 Released 2003-04-02 Quality Assurance Policy and Project Organisation |
|
N LHC-PM-QA-101.00 1.4 Released 2003-04-28 Quality Assurance Plan Contents and Status
| Top of Page \‘
| T
Chapter 200 - Definitions

j
Definition of various common conventions in use throughout the Project
Click the link in "Number" to load the pdf file

| MM Released 1998-06-25 Quality Assurance Categories
‘ LHC-PM-QA-202.00 1.2 Released 2003-04-03 Document Types and Naming Conventions
‘ -PM-QA- 1.0 Released 1999-06-16 Glossary, Acronyms, Abbreviations
LHC-PM-QA-204.00 1 Released 2003-04-03 Equipment Naming Conventions
LHC-PM-QA-205.00 - In-work - LHC Engineering Vocabulary
LHC-PM-QA-206.00 1.1 Released 1999-11-09 LHC Part Identification
LHC-PM-QA-207.00 1.0 Released 1999-11-16 Naming Conventions for Buildings and Civil Engineering Works
Top of Page

Chapter 300 - Procedures

Description of the required course of actions to implement the Project QA policies

Chck the link in "Number" to load the gdf file
LHC PM-QA-300.00 Planned Pmduct Breakdown Structure Process and Control

CERN y




HL-LHC - A truly collaboration project

HiLumi collaboration :

a higher luminosity for
Groenlandia greater discoveries !
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The Insertion Region (up to Q4)

Connection to LHC (UL) Service gallery (UR)
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HL-LHC Introduction to hilumi newcomers


http://www.iconarchive.com/show/flag-icons-by-gosquared/United-States-icon.html
http://www.iconarchive.com/show/flag-icons-by-gosquared/Spain-icon.html
http://www.iconarchive.com/show/flag-icons-by-gosquared/Spain-icon.html
http://www.iconarchive.com/show/flag-icons-by-gosquared/Spain-icon.html
http://www.iconarchive.com/show/flag-icons-by-gosquared/Italy-icon.html
http://www.iconarchive.com/show/flag-icons-by-gosquared/United-States-icon.html
http://www.iconarchive.com/show/flag-icons-by-gosquared/Japan-icon.html
http://www.iconarchive.com/show/flag-icons-by-gosquared/United-Kingdom-icon.html
http://www.iconarchive.com/show/flag-icons-by-gosquared/United-Kingdom-icon.html
http://www.iconarchive.com/show/flag-icons-by-gosquared/Italy-icon.html
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Pragmatic approach

External contributors are governed by the quality
management plans of their home institute, however all
HL-LHC deliverables shall be compatible with the
HL-LHC Quality plan

= Hardware baseline documentation stored In EDMS
(primary tool for documentation at CERN)

= Fabrication records in MTF (Asset management)
= Project technical information accessible to all "Hilumiers”
= Corporate image when representing the project

DA
i - i HL-LHC Procurement, Baseline Documentation, Quality and Risk Office


https://edms.cern.ch/document/1513591/2.0

HL -

@‘ HL‘—’ eoMsNO. | REV. vALIDITY
N o s | S0 |

( REFERENCE : LHC-_-QA-0001

PLAN

HL-LHC QUALITY PLAN

Abstract
The HL-LHC project is committed to be a project of excellence respecting the best practises In project and quality

management. The adaption of a quality management system is a strategic decision that aims to Improve overall
perfarmance and provide a sound basis for sustainable development init/atives.

This document provides an overview of the processes and procedures implemented on the HL-LHE Quality
Management System [QMS)

TRACEABILITY
Prepared by: |. Bejar Alnso Date: 20180228
Verified by: H. Gaia Gavels, Project Office Date: 2018-03-14
Approved by: |. Bejar Alonso, L Rossi, Department Heads, F. Bordry Date: 2018-04-20
Distribution: Public
Rev. No. Date Description of Changes {major changes anly, minor changes in EDMS)
20 2018-04-20 Version post FP7 replacing version 1 and the EL deliverable [1]

.

This document is uncontralled when printed. Check the EDMS to verify that this i the carrect version befare use

_HC Quality Plan

2 SCOPE
The quality policies, procedures, guidelines, plans and templates (also referred to as quality
documentation hereafter) outlined in this document apply to all phases of the HL-LHC project and its
systems, from R&D to preparation for dismantling of the future facility —in this context, as future facility
it is understood the LHC equipment under the scope of the HL-LHC project-. This applies as well to
documentation produced by third parties under the scope of the project.
External contributors are governed by the quality management systems of their home institution.
However all HL-LHC project deliverables shall be compatible with what is stated in this Quality Manual.
The quality documentation presented in this Quality Manual complements/replaces the LHC Project
Quality Assurance Plan [2].

4.3.2 Control of Documents
The procedures [11] and [12] describe how to handle HL-LHC documentation within the HL-LHC
project.
EDMS is the tool used for the control of engineering documents and presentations. CDS is the tool
used for the control of scientific documents and graphic records.

4.3.3 Control of Records

The HL-LHC Records Management [13] procedure describes how to handle the records established to
provide evidence of compliance with the requirements and the effective operation of the quality
management system.

All records related to Fabrication, Assembly and Verification of equipment belonging to HL-LHC, as well
as those related to Installation and Commissioning, shall be stored by default until the dismantling
phase. MTF is the tool used for the control of records.

HL-LHC Quality Plan:
https://edms.cern.ch/document/1513591

HL-LHC Procurement, Baseline Documentation, Quality and Risk Office



https://edms.cern.ch/document/1513591

HL-LHC Quality — Some pillars

Doc. Management & Control

HL Quality Plan

It provides the s
procedures to be ‘
used and it e

explains how

quality is ma

gocumentation

Tools available
at CERN to
manage

documentation

\
MTF
Fquipment Management Fold
|

need to be issued S
75 @®cop

and stored up to
the dismantling of

the machine

d>

SharePoint

H. Garcia Gavela - HL-LHC QA Guidelines and overview



https://edms.cern.ch/document/1513591
https://edms.cern.ch/document/1361462
https://edms.cern.ch/document/1342285

All processes documented

Quality Document
Make or Buy

Procedure

Document Type Process

Stage of Use

Template Plan Guideline Concept Development Production Support & Use o T P

Administrative Acguisition
tion Co

Guldelines on How to Use EOH for Launching the Procurement
.Colﬂ:rdct Management Process
Supply Chain

basel and
Scheduling Frocess
Mew Resources Allocation Process: M4+MAP

Frocess

Budset, and Scope:

*
w0 | [
EICIEAEIEIEY -

]

Technical Reviews Process

Risk Management Pracess

Risk Register: What 7

Crisis Communication Management Flan
Adverse Events Identification

Optiens management

Configuration Management Frocess
.Erglneemgclnngz Reguest

Product tion and T il i
Issues and Froblems Reparting

Documentation Managament

Maon-conformity Process

LR R R R
2 |3 | o | (a6 | 2 (a0 | |2

R R AR AR R R
R AR R R R

e m | [me | w2

ERERE RERE RE R R R R

Deviation Process

Engineering Specification Drafting

Quality Management Flan

‘Fabrication, Assembly and Verlfication Flan

Communication Flan (int. and Fublic iInformation Frogram Plan}
Manage Stakeholders

Cuality Management Review Process
identification of Infrastructures Needed for HL-LHC

=

]

=
EE R

£

£

x :
(HLCEB) - HL-LHC MoU Annex 2, EDMS 1767465
MS 1518364

‘Wha Is Who: name + rale

Definition of Roles

identification of all traning processes by rale
Auditing Frocedure

=
=

AR R R AR R R

EXEREREREREAE]

AR AR R A

£
| |a |

x 1108
[52] Deviation Procedure, EDMS 1506723
[53] Deviation Request Template, EDMS 1506726
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apaka-ay) swashs

Long term documentation (1/2)

Support Stage
Concept Stage Development Stage Praduction Stage Retirement stage
Utilization stage

Fabrication, Assembly and

Advice & support

(35H) sassanoid kaajes

APT record

Conceptual
specifications

ol

3dM “1dM

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

MS/PE/IT/DO Il H
[ II H

Interface
specifications

Engineering
reports

Engineering
drawings

Verification of procurement specifications

Initial inspectio;
tests

Schedule Schedule

APT record

MS/PE/IT/DO '

APT record _

MS/PE/IT/DO 1

3dM “TdM

Interface
specification:

3dM “1dM

“As-built”

Design fil Design file *

1398344

Fab. & Assembly
procedures

1398341

Fab. & Assembly
reports.

1398344 1398344

Test procedures Test reports Test reports

1398341 1398344

1398341

Installation
reports

Installation

Installation pracedures

procedures

Supply chain
plan

Supply chain

plan _—

Operation & Maintenance Dismantling

EDMS #1361462

Periodic inspections/
Re-qualifications tests

From system requirements
to technical solutions and
products

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

Arrangement drawing

Assembly drawings

Interface, interconnection drawings

Construction drawings

Product drawings

Elevation drawings

Engineering drawings

Installation drawings

Numerical control diagrams
Piping diagrams

Wiring and cable harness drawings
Model, simulations or design databases or
reports

Software design documentation

Saftware source code listings

. Project management
. Acquisition
. Technical

. Safety



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

Long term documentation (2/2)

Safety File

Links to already
existing documentation
will be made,
whenever required

Aleg

Preliminary
Design report
Chap1

1361970 1095136

Launch safety

Sefaty hazards

identification

agreement

1313236

Safety
requirements
registar

. Project manégement
. Acquisition
. Technical

. Safety

Evolving documents
[progressively updated)

1114759

register &
sk control plan

Safety requirements Safety requirements

Safety requirements e iy

compliance record

1112617
Checklist Checklist
Safety files Safety files

1398341 1398341 1398341

Operation Operation Operation
procedures procedures procedures

1398341 1398344

Commissioning Acceptance
procedures. reports

Maintenance &
inspection/test

Maintenance &
inspection/test
plan

Maintenance and
inspection plan

Adverse event Adverse event Adverse event
procedures procedures X procedures

1398341 1398341 1398341

[—— Dismantling Dismantling
procedures procedures procedures.

112679

112679

Non-conformity
reports

Non-conformity
reports

e

EDMS #1361462

Safety requirements
compliance record

Safety requirements

compliance record

1398341

Dismantling
procedures

1398344
1398344
Operation
roports Dismantling
1398344 Pporit

Maintenance &

inspection/test
reports

Adverse event
reports

112679 112673

Non-conformity ‘ Non-conformity
reports reports

HL-LHC Procurement, Baseline Documentation, Quality and Risk Office



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

When — The full HL-LHC life-cycle

Support Stage
Concept Stage Development Stage Production Stage
Utilization stage
Requirements definition Functional specification Engineering specification Fabrlcat\;z:i,f;:::;mnbly e Installation - Comissioning Operation & Maintenance

Funct the LHC
Prototype Crab Cavity System

e

o HL-LHC Procurement, Baseline Documentation, Quality and Risk Office



HL Quality Plan and EDMS Insights

Hector Garcia Gavela on behalf of the PDQR Office

C\m CERN - 2"d Feb 2024 — EDMS 3027418
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https://edms.cern.ch/document/3027418

How — CERN Tools integrated and supported

SmarTeam/CATIA

MTF/Infor

*Used to extract BOMs and check some assemblies by the QA
*Used thoroughly by the designers that make the 3D and 2D models

*Used for all internal drawings and for drawing control

*Used for upload and control of external drawings (collaborations and companies) w/ LHC
Stamp, by import

*Used to structure the Project in the different folders following the PBS [Configuration]
*Used for items

*Used for storage, approval, traceability and management of documentation (engineering,
manufacturing, installation,..)

*Used to access CDD as the drawings are also EDMS documents
*Used to access assets linked to an item

*Used for assets (equipment or batch) and EDMS documents links
*Used for manufacturing data storage

*Used for equipment production follow-up and their traceability
*Used for storage (KIOSK)

*Used for Layout links

HL-LHC Procurement, Baseline Documentation, Quality and Risk Office




EDMS — Requirements to access

= CERN Lightweight account is required (Link to create one) to access to
EDMS (Engineering & Equipment Data Management Service)

1. Follow the link to register your account
Aecont Managemrt R

service subscriptions
=3 g e e e [
Uightweight Accounts 2 new C hty count

weight ac

2. Go to EDMS and Log in with this account

Sign in with your CERN accoun t

eminder: you have agreed to comply with the CERN computing rules

Use credentials

Lirectory
Username or Email address Password
| ‘ Sign in
Search Q) @ Help - l I
M Rreme sername or Email Address Need password help

ername or Emai e
Login is required Password is required

3. You will then have access to the Documentation of the Project

i HL-LHC Procurement, Baseline Documentation, Quality and Risk Office


https://account.cern.ch/account/Externals/RegisterAccount.aspx
https://edms.cern.ch/ui/#!master/portal/tab?home

EDMS - Requirements to access

= If you are going to use MTF (Equipment Management Folder), then a CERN
Nice Account is required

Registration under the heading "EXTERNAL"

Sumame Firstnamets)

= Please contact HL-LHC.Secretariat@cern.ch oL T
(Michela Lancellotti) in order to proceed
She will send you the details, the application form
to be filled in and the documentation to be provided

CERN

X
—

0
E—.
nl
o
=
o
o~
m
<«
S

[~
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RF systems and
crab cavities (WP4)

RF superconducting crab

cavities

LHC Cavities
(ACF)

Ty ol

(ACEGA)

Harmonic Wide-band
system feedback system

External supports
(HACF)

ryomodule Assembly|
(ACF_A)
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Specific Nodes for Collaborations

Dedicated node for each
Collaboration within the main WP4
Structure

To access to CERN tools,
colleagues from Collaborations need
to set a lightweight account (only for
EDMS access) or Nice Account
(EDMS and MTF access required)

All members of HL will have the
rights to create/edit documents in
EDMS (under the corresponding
Context)



Documentation - Key concepts
= Baseline / Non Baseline

= In my Work package / In several Work packages
= Confidential (Cost, Resources, ...)
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Documentation in one page (EDMS 1398333)

Spex

<7

i UfTii

VAUDITY

EDMS NO. REV. |
VALD

— |
(renscsme anaon

PROCEDURE
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Non Baseline

Documents required for the well
functioning of the project but
which storage will not be critical

after commissioning

Peer review process
is generally managed
by the author

Do not require
special labelling

Stored in SharePoint
or EDMS requiring
approval process

Baseline

Documents that will have to be stored and updated until the dismantling of the LHC

Concerning one Workpackage

Shall be peer
reviewed by a
group of people
knowledgeable
on the subject
and those
interfacing with the system
/process described in the
document.

Approved by the WPL

Requires labelling

Can be prepared using the
SharePoint but is stored in EDMS

Commercial documents are always baseline
While technical documents are all open to all the members of the project, Commercial, financial and HR
documents are limited to thé WRLS, DWRLs/and PO, Baseline Documentation, Ouality and Risk Office

Concerning more than one
Workpackage or the project

group of people knowiedgeable
on the subject and those
interfacing with the system
/process described in the
document.

Approved by the Project Office or,
by the Project Leader

Requires labelling

Can be prepared using the
SharePoint but is stored in
EDMS



https://edms.cern.ch/document/1398333
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Ineering node

Functional specification Engineering specification

Documentation during this phase

- Specifications

- Drawings

- Calculations

- Simulations

- Engineering notes

- Bill of Materials, List of Materials




mw FNDMS Eahricagtion, Assembly, Verification node

4 (] Crab Cavities & RF (WWP4)
I [ Deliverables
&[] Milestenes

4 (] Crab Cavities & RF (WP4)

[+ qj Activity Reports &> (] Deliverables
I ] Managsment » U Wiestones
& (] Activity Reports
[ qjl Internal doc {temp) b £ Management
[ qj Minutes & (] Internal doc (femp)
" b ] Minutes Fabrication, Assembly and . PN
b ] Presentations o Installation - Comissioning

&> (] Presentations
& (] Administration

&+ ] Administration Verification

I [ RF Parameters I 7] RF Parameters
a ] Links for the collaborations WP4 4 ] Links for the callaborations WP4
B AUP WP4 (RFD|
b ] AUP WP4 (RFD) d (D)

4 2] TRIUMF WP4 (RFD)
F s{j TRIUMF \WP4 (RFD} (] TRIUMF - CERN Management

( TuMe -G Manspement v Documentation during this phase

I ] TRIUMF Acceptance Criteria
[j TRIUMF Presentations and Administrative docs

[ g:::ﬂxi :aﬂs Excﬁang:ﬂd R 4 q_bj:;luw Equlpm:::l:h::.iDucumenmmn _ M an ufactu ri n g P roced u reS
4 ] TRIUMF E Technical D i 4 \;E] Fah;c::nn, ::::.lw::mw:;mn Drafis & notes
- Test Procedures

[ (j Engineering Drafis & Notes & (] RFD Gryogenic circuils

b i & Drafts & notes & (] RFD Thermal Shield & MLI

I+ (7] CERN Documentation shared with TRIUME ‘ ?Eiﬁ:ﬂ::ﬂ:?:‘mm - Asse m b Iy P roced u reS

[ a 2322450 (v.3) Configuration Dressed SPS RFD Cavity fo » (] Manuracturing procedures . .
e | - Manufacturing and Inspection Plans
) ) 4 7] Manufacturing records
&> [ Uppsala University WP4

i ¥ HCACFVT183-TNODODDT - RFD Outer Vacuum Vessel u al ifi C ati 0 n S
[ qj LHC Crab Cavities Cryomodule 3 E 2953463 (v 1) Welding ook

b (] SPS Test Crab Cavities Cryomadule 2] 3009847 v2) Waterial Centfcates

- L— Manufacturing Records — MTF
I ] Hardware Baseline nodes 2) 3020205 (1) Leak Test | - TRIUMF n rl n g r
I+ (] SPS Test Stand =) 3020206 (v 1) Lifing Test
b s ) 3020207 (1) Visual Inspection Il - TRIUMF

N oty U ) 3020208 (v1) Leak Test Il - TRIUMF
(] safety ) 3021018 (1) Material Cerlificates - Tubing

b CJLLRF System 2] 3026078 1) ity Reger https://edms-service.web.cern.ch/fag/EDMS/pages/tutorials.html

& (] RFD Wamm Magnefic Shield

=3 3 QRFDA\ignmthanrwﬁng System EDMS Tutorlals
i i ’ CERN
HI!HLC- PROJECTI \

i HL-LHC Procurement, Baseline Documentation, Quality and Risk Office



https://edms-service.web.cern.ch/faq/EDMS/pages/tutorials.html

CC for SPS - The full HL-LHC life-cycle
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https://edms.cern.ch/nav/P:CERN-0000096385:V0/A:HCACF_A001-CR000001

EDMS Release Procedures
EDMS Documents (specifications, MIPs, procedures) issued by the Collaboration will
be issued under the Context: HL-LHC-WP4-CANADA or HL-LHC-WP4-CANADA-MTF
HL-LHC-WP4-UK-MTF
MTF Documents (production reports/certificates/nonconformities) issued by the
Collaboration will be issued under the Context: HL-LHC-WP4-CANADA-MTF or HL-LHC-
WP4-UK-MTF (For our cryomodule or equipment HL-LHC-WP4-MTF)

Doc. Type & Rel. Proc.
Actions: Edit |

ORDER BY Id Type R

Id Type

31 Engineering/” | ORDER BY Id Type Release Procedure Public Allowed

31 Engineering/I d Type Attribute Code Release Procedure Default  PUblic CERN Internal 1., \hen public flag set synonym for the release procedure
| 46 Fabrication Pr - Ellower i awed
' a6 Fabrication Pt 46 Fabmcat!on Procedure FP HL-AL t 3 ®» e

a7 Fabrication Ri 47 Fabrication Report FR HL-OWNER ® 4 4
] p= Fabrication Ri | 366 Report Non conformity QN HL-NCR v v v
|

157 CAD 3D Mode | 366 Report Test FR HL-OWNER s « «
‘ 168 Memorandurr 950 Drawing Folder DF HL-OWNER t 3 o e
‘ 253 Drawing

256 Ilustration / Picture EL HL-OWNER * 4 4

257 Letter / Fax / E-mail COoM HL-OWNER 4 4 4

258 Manual / Guideline MAN HL-AL *® ' '

258 Manual / Guideline MAN HL-OWNER *® 'd 'd

261 Minutes MIN HL-AL ® 4 v

261 Minutes MIN HL-OWNER 4 'd 'd

262 Note NOT HL-OWNER ® 'd 'd

264 Presentation / Publication PP HL-OWNER ® 4 4

265 Procedure PRD HL-AL * 4 4

265 Procedure PRD HL-OWNER ® 4 4

266 Report RPT HL-AL ® 4 4

366 Report RPT HL-AL o« 4 4

366 Report RPT HL-OWNER « 4 4

950 Drawing Folder DF HL-AL ® 4 4

950 Drawing Folder DF HL-OWNER * 4 4
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In Work
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EDMS Release Procedures

Release Procedure: HL-OWNER

Released *|  Obsolete
/'

Draft for discussio:ﬂ »| Cancelled
|
v

New Version X.X*

*Create a new version everytime you have a new file to be uploaded
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EDMS Release Procedures

| Release Procedure: HL-AL |

New Version X.X* ) o

*Create a new version everytime you have a new file to be uploaded
¢ Only a few people can do it

HL-LHC Procurement, Baseline Documentation, Quality and Risk Office



EDMS Release Procedures

| Release Procedure: HL-NCR |
|NewVersionX.XJ ———

N " 'I Cancelled ]

v

NC Evaluation

| Closed |

ag Closed with Warnings

e ——a = i L Cancelled |
NewVersionx.X‘] = —_—

*Create a new version when you have a new file to be uploaded.

iLuMi ’
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Documentation

Type of Examples Context to be used Release
Document Procedure

Procedures Assembly Procedures, MIPs HL-LHC-WP4-CANADA (CAN) HL-AL
HL-LHC-WP4-UK (UK)
HL-BASELINE (CERN)

Procurement Specifications used for the HL-LHC-WP4-CANADA (CAN) HL-OWNER
Specifications procurement of cryomodule HL-LHC-WP4-UK (UK)

components HL-BASELINE (CERN)
Calculations HL-LHC-WP4-CANADA HL-OWNER

HL-LHC-WP4-UK
Manufacturing Material certificates, dimensional HL-LHC-WP4-CANADA-MTF (CAN) HL-OWNER

Records reports, leak check reports, NDTs HL-LHC-WP4-UK-MTF (UK)
reports, etc. HL-LHC-WP4-MTF (CERN)
Nonconformities NCRs arisen during production HL-LHC-WP4-CANADA-MTF (CAN) HL-NCR

HL-LHC-WP4-UK-MTF (UK)
HL-LHC-WP4-MTF (CERN)

If Deviation Requests need to be issued, then contact WP4 (Marco) and HLPO (PDQR Office). We will take
{ care of the formal approval (HL-BASELINE with HL-AL release procedure)




Engineering
Change Request

Schedule Change
Request

Decision
Management
Reports

Deviation
Requests

Safety Request

Nonconformity

HL-LHC Quality Plan — Traceability of Changes

Modification of the current Project Baseline:

. There is a modification on the scope defined in the technical baseline (TDR)

. There is a need of extra funds to pay for an object that was in the baseline and
can not be funded by internal reorganization of the budget for the same
equipment (Budget ECR)

If the modification affects the present LHC machine an ECR is submitted using the

normal LHC ECR circuit

Trace and record relevant variances in the Master Schedule wrt. the one endorsed
and approved in the last Cost & Schedule Review (CSR).

For deliverables related to LHC installation or IT String installation:

- If the shift is > 2 months (LHC installation) : An SCR shall be issued.

- If the shift is > 1 months (IT String): An SCR shall be issued.

Trace managerial decisions without modifying the Project Baseline.

. Formalize a technical decision between several options or sharing of
managerial decisions

. Internal re-scheduling w/o affecting the baseline

. Revaluation of the cost

Request to do something different from an established requirement for a limited
number of components, for a brief period, or for a specific use

In case the deviation concerns exclusively a safety requirement. If so, it is not
necessary to create a deviation request on the top of the Safety request.

Non fulfilment of an established requirement (they are more production oriented)

TDR — Scope Baseline
PBS — Project Breakdown

Structure
MTP — Cost Baseline

MS — Master Schedule

Engineering Specifications
Design/Manufacturing files
Technical Specifications

Safety Requirements
Technical Specifications
Engineering Specifications
Engineering Specifications
Design/Manufacturing files
TechnivalSpecifications

Process
2429904
Template
HL-LHC ECRs
1508429

LHC ECRs
Link

Process
2735444
Template
2725175

Template
1501719

Process
1506723
Template
1506726

Template
1770077

Process
1499015
femplate
1501109


https://edms.cern.ch/document/2423503/
https://edms.cern.ch/document/1490004
https://edms.cern.ch/document/2429904
https://edms.cern.ch/document/1508429
https://dfsweb.web.cern.ch/dfsweb/Services/DFS/DFSBrowser.aspx/Applications/CERN/Workgroup%20Templates/ACC/ECR_Template.dotx
https://edms.cern.ch/document/2735444
https://edms.cern.ch/document/2725175
https://edms.cern.ch/document/1501719
https://edms.cern.ch/document/1506723
https://edms.cern.ch/document/1506726
https://edms.cern.ch/document/1770077
https://edms.cern.ch/document/1499015
https://edms.cern.ch/document/1501109

[j Manufacturing drawings

I (_J Manufacturing procedures

I (_J Inspection & test procedures
(] Qualifications

a s‘j Manufacturing records

Manufacturing Records in MTF

4 ﬂ HCACF_A004-UK000001 - RFD Cryomodule Prototype
P ﬂ HCACFVTO004-UK000001 - RFD Vacuum Vessel Prototype

[ ﬂ HCACFWMO04-UK000001 - RFD Warm Magnetic Shield Prototype
I ﬂ HCACFTS004-CRO00001 -
ﬂ HCACFCCO004-CR0O00001 -
- RFD FPC Main Coupler
- RFD FPC Main Coupler
I u HCACFDCO004-CROD0001 -
I u HCACFDCO004-CRO00002 -
I ﬂ HCVVGSCO001-VT000001 -
2 ﬂ HCVVGSCO001-VT000002 -
I ﬂ HCVVGSCO001-VT000003 -
2 ﬂ HCVVGSCO001-VT000004 -
- Short CWT Cavity line
- Short CWT Secondary line
- Long CWT Cavity line

- £¥ HCACFMCO04-CRO00001
- £} HCACFMCO004-CR000002

> o HCVBMCCO32-CRO00001
b u HCVEMCCO033-CRO00001
B u HCVEMCC034-CRO00001
b u HCVBMCCO035-CRO00005

P u HCACFAHO037-UK000001 -
> u HCACFAHO037-UK000002 -
P u HCACFAHO037-UK000003 -
> u HCACFAHO037-UK000004 -

@ LHC-ACFVW-QN-0001 (v.2) RFD Short CW Transition LHCVEMCC0033 Dent

iL |’ :
HL-LHC PROJECT

CERN

RFD Thermal Shield Prototype
Miscellaneous material for UK

RFD Dressed Cavity Prototype CERN
RFD Dressed Cavity Prototype CERN
RF all-metal Gate Valve
RF all-metal Gate Valve
RF all-metal Gate Valve

RF all-metal Gate Valve

- Long CWT Secondary line

RFD Blade Support Assembly
RFD Blade Support Assembly
RFD Blade Support Assembly
RFD Blade Support Assembly

For reference — MTF Training given in June 2020 to the UK
Colleagues: https://edms.cern.ch/document/2385803/1.0

Fabrication, Assembly and

= MTF

Equipment Management Folder

Installation - Comissioning
Verification

MTF is an integral part of EDMS.
This tool is used to store the manufacturing data
during production and grant traceability (what
goes where)

Workflow (more or
integrated  following
Inspection Plan (MIP)
Manufacturing reports shall be provided to CERN
along the production (including Nonconformities)

less complex) shall be
the Manufacturing &

HL-LHC Procurement, Baseline Documentation, Quality and Risk Office


https://edms.cern.ch/document/2385803/1.0

(Some) Conclusions

Everybody should feel responsible for Quality and not just the people that are more
devoted to this activity
Documentation is a key part of any project

= |t provides provision of objective evidence;

= |t proves the conformity of the requirements established by a customer;

= |t enables repeatability and traceability of the work done

HL-LHC is an upgrade of an existing machine (LHC). Existing rules are to be followed
Pragmatic Approach with our Collaborations

HL-LHC tried to implement an industrial approach within the boundary conditions of
the Research centers: Traceability, documentation, control of changes etc. are ‘a
must’ for any project at large scale

Important to keep traceability (what goes where) along the full life-cycle

The correct use of EDMS/MTF is of paramount importance in order to store, handle
and retrieve information in later stages

= Standardization for all the CERN members and Collaborations
= Continuous improvement as a quality principle and support from PDQR Office

HL-LHC Procurement, Baseline Documentation, Quality and Risk Office



Some useful Links

EDMS for HL-LHC : https://edms.cern.ch/project/ CERN-0000096404 | eows
Sharepoint (Intranet) : https://cern.sharepoint.com/sites/HL-LHC [g o
Indico : https://indico.cern.ch/category/3063/ | & ndio
HL-LHC Website: https://hilumilhc.web.cern.ch [ wuc
Industry Website : https://project-hl-Ihc-industry.web.cern.ch |& idusty

Link to Technical Design Report (TDR v1.0 published in 2020):
https://e-publishing.cern.ch/index.php/CYRM/issue/view/127 =

HL-LHC Quality Plan — EDMS Link
HL-LHC in CDS : Link = s
= HL-LHC Documentary (Video): Link =
= Hilumi Book 2" edition: Link

H. Garcia Gavela - Welcome day



https://edms.cern.ch/project/CERN-0000096404
https://cern.sharepoint.com/sites/HL-LHC
https://indico.cern.ch/category/3063/
https://hilumilhc.web.cern.ch/
https://project-hl-lhc-industry.web.cern.ch/
https://e-publishing.cern.ch/index.php/CYRM/issue/view/127
https://edms.cern.ch/document/1513591
https://cds.cern.ch/search?ln=en&p=HL-LHC%25&action_search=Search&op1=a&m1=a&p1=&f1=&c=CERN+Document+Server&sf=&so=d&rm=&rg=10&sc=1&of=hb
https://www.youtube.com/watch?v=IyvdmJefjuY&t=1508s
https://doi.org/10.1142/13487

What use to happen at the end $8 the projects

other

DOES ANYONE
KNOW WHERE WE

KEEP THE
UNWRITTEN
PROJECT
DOCUMENTATION?
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HL-L

Thank you for your attention
Link to EDMS
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https://edms.cern.ch/ui/#!master/portal/tab?home
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