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HL-LHC Quality Plan
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• HL-LHC is an 

upgrade of an 

existing machine

• There are some 

rules and guidelines 

that we need to 

comply with (LHC 

requirements) 



HL-LHC Quality Plan
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We must integrate more than 20 different “ways” to work
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HL-LHC Quality Plan

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

▪ Fabrication records in MTF

▪ Project information accessible to all “Hilumiers”

▪ Corporate image when representing the project 
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https://edms.cern.ch/document/1513591/2.0


HL-LHC Quality Plan
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HL-LHC Quality Plan: 

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

https://edms.cern.ch/document/1513591
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HL-LHC Quality – Some pillars

8

Tools for HL

HL Quality Plan

Baseline Documentation

Doc. Management & Control

It provides the 

procedures to be 

used and it 

explains how 

quality is managed 

for HL-LHC

Baseline 

documents that 

need to be issued 

and stored up to 

the dismantling of 

the machine

Reference 

document for the 

Handling and 

storing of 

documentation

Tools at CERN to 

manage the 

documentation 
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https://edms.cern.ch/document/1513591
https://edms.cern.ch/document/1361462
https://edms.cern.ch/document/1342285
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When – The full HL-LHC life-cycle 
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From Systems Requirements to Technical Solutions & Products

HL-LHC Collaboration Meeting Uppsalla – 21st September 2022
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Requirements
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Requirements
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See Marco’s presentation about the status of each engineering specification
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WP4 Requirements
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❑ The Engineering specifications are

the result of many years of intense

work (Major effort driven by Luca

Dassa)

❑ It provides the requirements for

the design, procurement,

construction, testing and

acceptance of each equipment

❑ It contains technical and

functional requirements as well

as acceptance criteria

❑ It contains the documentation

that is expected to be delivered

❑ Feedback and lessons learned

are also implemented

HL-LHC Collaboration Meeting Uppsalla – 21st September 2022
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HL-LHC Quality Plan – Traceability of Changes
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Document Purpose Reference EDMS Docs

Engineering 

Change Request

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

TDR – Scope Baseline

PBS – Project Breakdown 

Structure

MTP – Cost Baseline

Process

2429904

Template

HL-LHC ECRs

1508429

LHC ECRs

Link

Schedule Change 

Request

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 > 6 months (LHC installation) : An SCR shall be issued.

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

MS – Master Schedule Process

2735444

Template

2725175

Decision 

Management 

Reports

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

Template

1501719

Deviation 

Requests

Request to do something different from an established requirement for a limited

number of components, for a brief period, or for a specific use

Engineering Specifications

Design/Manufacturing files

Technical Specifications

Process

1506723

Template

1506726

Safety Request 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.

Safety Requirements

Technical Specifications

Engineering Specifications

Template

1770077

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

Design/Manufacturing files

Technical Specifications

Process

1499015

Template

1501109
HL-LHC Collaboration Meeting Uppsalla – 21st September 2022

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


logo

area

Deviation Requests vs Nonconformities

▪ Nonconformities ≠ Deviation Requests
▪ Nonconformity – A deviation from an established

requirement is detected. During the verification of the
equipment, it is found something that is not complying the
specifications

▪ Deviation Request – Request to do something different
from an established requirement – The requirements are
not changing but a derogation is granted in case that is
accepted – If you already know that there are
requirements that cannot be met, a deviation request is to
issued

15HL-LHC Collaboration Meeting Uppsalla – 21st September 2022
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EDMS – Requirements to access

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

1. Follow the link to register your account

2. Go to EDMS and Log in with this account

3. You will then have access to the Documentation of the Project (after adding you to the
corresponding E-Group

17HL-LHC Collaboration Meeting Uppsalla – 21st September 2022

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


▪ If you are going to use MTF (Equipment Management Folder), then a

CERN Nice Account is required

▪ Please contact HL-LHC.Secretariat@cern.ch

(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

18HL-LHC Collaboration Meeting Uppsalla – 21st September 2022

EDMS – Requirements to access

mailto:HL-LHC.Secretariat@cern.ch
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From system architecture to EDMS Structure

19
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EDMS Engineering node

Documentation during this phase

- Specifications

- Drawings

- Calculations

- Simulations

- Engineering notes

- Bill of Materials, List of Materials

20
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EDMS Fabrication, Assembly, Verification node

Documentation during this phase

- Manufacturing Procedures

- Test Procedures

- Assembly Procedures

- Manufacturing and Inspection Plans

- Qualifications

- Manufacturing Records – MTF

21
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Manufacturing Records in MTF

• 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 less complex) shall be

integrated following the Manufacturing &

Inspection Plan (MIP)

• Manufacturing reports shall be provided to

CERN along the production (including

Nonconformities)

22
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Series production

▪ We are now moving to Series production for cryomodules

(for the Cavities, it was already the case)

▪ The equipment will be installed in the LHC machine so we

need to have proper traceability in terms of components and

documentation

▪ The approach is the the same as for the prototypes, but it

will be more demanding as there will be several items built in

parallel

▪ Quality activities should go in line with production

24HL-LHC Collaboration Meeting Uppsalla – 21st September 2022
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What goes where
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What goes where
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What goes where
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What goes where

▪ MTF used to grant the traceability of 

the equipment and sub-equipment 

(Serial numbers)

▪ People on site should provide the 

inputs in terms of components usability

▪ Documentation to be attached to the 

corresponding asset

▪ Documentation/manufacturing data is 

to be provided on regular bases and 

not at the end of production

HL-LHC Collaboration Meeting Uppsalla – 21st September 2022 28
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HL-LHC Nonconformities
▪ Nonconformity → Non fulfilling of a requirement (of any kind)

▪ Requirements are specified in the Engineering Specifications, including their
annexes (Drawings, Procedures) or are coming from the normative (standards,
rules, etc)

▪ HL Nonconformity Process for Collaborations EDMS 2149457

▪ Full process on Launching a Nonconformity using EDMS is explained in EDMS
1908145

▪ NCRs will follow the HL-LHC Template to communicate with CERN in order to
comply with HL-LHC NC Policy (class, criticality, decision, corrective/preventive
actions…)

▪ CERN will provide support in the preparation of the NCRs as well with the
evaluation. Nevertheless we expect Collaborations
pre-filled the template with the related info as well as with a first assessment

HL-LHC Collaboration Meeting Uppsalla – 21st September 2022 29

https://edms.cern.ch/document/2149457
https://edms.cern.ch/document/1908145
https://edms.cern.ch/document/1501109
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Document life-cycle (Share with CERN)

The document is shared for 

comments 

WPEs are the entry point 

together with the HLQA 

Office

If the NC is critical (impact 

4,5), it will also be shared with 

the Project Management (up to 

us to escalate)

HL-LHC Collaboration Meeting Uppsalla – 21st September 2022 30
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NC Description

• Provide all the available information about the Nonconformity (Description, requirement/s not met, etc.) –

What, Where, When, Who

• Be factual and objective. We are not assessing the causes and the impact yet. First we need to know

what went wrong. The root cause of the NC as well as the consequences will be described in the next

section (NC Evaluation)

• Add references to reports and other documentation to be used as reference and supportive

documentation of the Nonconformity

• Provide pictures and/or any other relevant material that can be useful for the analysis

HL-LHC Collaboration Meeting Uppsalla – 21st September 2022 31
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NC Evaluation

• The root cause of the Nonconformity is herein detailed – Why, How

• A method statement can be proposed to the evaluation team (if Repair is required)

• The impact of the Nonconformity is to be explained (technical and project level)

• Corrective actions to close this NC and Preventive actions to avoid recurrence are

herein proposed. These actions shall be assessed and confirmed during the follow step

(WP Evaluation). A new version of the document might be required depending on the

decision (more information is requested for completeness, different method statement…)

HL-LHC Collaboration Meeting Uppsalla – 21st September 2022 32
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Handling and Sharing of Nonconformities

The NC will be assessed by the Collaboration with the team involved in the NC (Production,

inspection ...). The first check shall be how this NC affects the project (Impact). If the NC

has a relevant impact on the project (delays beyond the margin, additional means beyond

the collaboration, damage to the image of the project, etc.), then the WPL shall be informed.

The Collaborations Impact matrix (EDMS 1863763) can be used to evaluate the NC but, in

case of doubt, the NC shall be always escalated to the next project level (Share with us!)

The NC Class triggers how it is to be communicated -> WPEs are your entry point

HL-LHC Collaboration Meeting Uppsalla – 21st September 2022 33

https://edms.cern.ch/document/1863763
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WP Evaluation (CERN Assessment and feedback)

• Based on the previous income CERN will assess the information and provide

a decision (Full process is traced through EDMS).

• The decision about the Nonconformity shall be integrated in the document

• Once the document is shared with WP4_COORD_CRYOMODULE, we will

provide Feedback via EDMS

• Repair: Action on a nonconforming product in order to make it acceptable for the intended use

• Regrade: Alteration of the grade of a nonconforming product in order to make it conform to requirements

differing from the initial ones

• Scrap: Action on a nonconforming product to preclude its originally intended use (Recycling, destruction).

• Return: Action on a nonconforming product to send back to the supplier’s facilities

• Concession: Permission to use or release a product that does not conform to specified requirements (Use as

it is)

HL-LHC Collaboration Meeting Uppsalla – 21st September 2022 34
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NC Closure

• Once the Nonconformity is solved, the document shall be updated (new

version to be issued). The reference to the report(s) that proves the

Nonconformity is closed is to be added in MTF (additional MTF Step if

needed) and the Status of the Nonconformity is changed to Closed or Closed

with Warnings

• No measurable actions = No closure of the NC

HL-LHC Collaboration Meeting Uppsalla – 21st September 2022 35
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NCRs Cryomodules and Cavities

HL-LHC Collaboration Meeting Uppsalla – 21st September 2022 36
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Conclusions

▪ We are moving to Series production, and we need to be even 
more attentive to the QA/QC activities (more demanding that 
building just one cryomodule)

▪ You already know the approach and the main requirements in 
terms of QA/QC – Training has been given to Collaborations 
and more sessions will be scheduled in the near future (feel 
free to propose dates)

▪ Proper traceability is a must – What goes where / What is the 
equipment made of

▪ Regular reporting during production including NCRs (which 
should be taken as a learning process and improvement)

HL-LHC Collaboration Meeting Uppsalla – 21st September 2022 38
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Thank you for your attention
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Special Thanks to my colleagues fom the HLQA 

Office and Luca Dassa for his inputs and efforts 

towards these activities within WP4
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EDMS Release Procedures
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EDMS Release Procedures
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EDMS Release Procedures


