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HL-LHC Nonconformities

Nonconformity — Non fulfilling of a requirement (of any kind)

Reference number 3.6.9
1S0 9000:2015(E) nunl::unfl:lrmitj.r

non-fulfilment of a requirement (3.6.4)

I %

||I||mmm

@ 150 2015

= Requirements for Cryomodules 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

HomY @ ;
HL-LHC PROJECT e HL-LHC Nonconformities



https://edms.cern.ch/document/2149457
https://edms.cern.ch/document/1908145
https://edms.cern.ch/document/1501109

Requirements

How the customer explained How the project leader How the analyst designed it How the programmer wrote What the beta testers How the business consultant
it understood it it received described it

11 Y iSwing

How the project was What operations installed How the customer was billed How it was supported What marketlng advertised What the customer really
documented needed

Without requirements there are not nonconformities

H LU CERN
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Requirements
Without requirements we cannot talk about quality

Requirements only “exist” if there is a verification method : Each
requirement shall be stated in such a way that an objective verification
can be defined for it

Only requirements that are necessary, measurable, achievable, and
verifiable shall be included in the specifications

Requirements are to worded to provide a definitive basis for
acceptance or rejection. If no requirements, no nonconformities
(to be treated accordingly and to be used for lessons learned and
iImprovement)

= Reviewers allow you to understand how others understand your
requirements. Experts will help on defining requirements

= Main goal of the documentation review process is to ensure that
requirements (including applicable normative) are clearly defined,
revised, agreed and propagated among the different stakeholders.
Coordination at Project Level

|
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= [n projects at large scale, with high personnel
turnover (temporary contracts, students, etc)
proper documentation (handling, storage,
accessibility) becomes critical for an adequate
knowledge transfer

= Communication (internal and external)
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Project Documentation

= Documentation is a key player for any project:

It provides provision of objective evidence;

It proves the conformity of the requirements established
by a customer;

It enables repeatability and traceability of the work done;
It provides provision of appropriate training;

In the event of a nonconformity, it allows tracing the info
back and searching for the root cause.
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ENGINEERING SPECIFICATION
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HL-LHC LHC CRAB CAVITIES:
CRYOMODULES FOR CRAB CAVITIES

Abstract

This engineering specification concerns the supgly of cryamodules for dressed bulk nicbium RF cavities of two
types (DOW and RFD] for the High Luminasity Large Hadron Collider project.
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HL-LHC Nonconformities

Nonconformities are part of the any kind of production
and it does not mean the equipment cannot be used

Nonconformities # Deviation Requests

= Nonconformity — A deviation from an established requirement
IS detected

= Deviation Request — Request to do something different from
an established requirement

= We are NOT here to search for guilties but to learn from
these issues and improve.

= Root cause and corrective/preventive actions are of
utmost importance (solve the issues found and avoid
recurrence so the process is optimized).

= NCRs can lead to overcosts or delays so it is mandatory to
trace them properly and apply the lessons learned in th
future
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= Handling of NCRs
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Create EDMS Document via MTF

Equipment Identifier: HCACFWMO004-UK000001 M
Other Identifier:

Description: RFD Warm Magnetic Shield Prototype

m Equipment data Manufacturing Operation Non-conformities Documents

Actions : Back to list | Edit

IStep Generic Data

Step I_D . Q40 . Other name
Equipment Identifier: HCACFWMO004-UK000001 M torrption Pending. Result
Other Identifier: Completed on _ _
Description: RFD Warm Magnetic Shield Prototype ;:;‘::f:i;’,‘é gf::u't';'ff,:,' Light 30854930
IComments

[ Main Y Made of "\ Equipment data

Actions : Add extra step

Manufacturing ‘Operation Mon-conformities Documents

|Step Documents

orkflow Diagram
EDMS DOCUMENTS [/] & = A
Workflow Steps Last Repeated
Steptl |R/E |I:H:I|er name | Description |Status  |Result |NC F) 1D Status
1 ] Traceahbility of Materials Pending
S5 0 Vizual inspection after sheet matal and assemble test Pending
10 0 Dimensional Control before heat treatment Pending Mo documents to show
15 0] Final Heat Treatment Pending
20 0] Dimensional Control after heat treatment Panding -
25 0] Magnetic Test Pending Per page 5 . 00 0f 0
30 ] Cleaning, Shipping and Delivery Pending
40 e 0] Test Training Pending

[Audit
Created on 2022-04-04
Last modified on 2022-04-04 by HGARCIAG




/“main " made of Y Equipment data

Actions : Back to list | Edit

LELM YT Y W Operation Non-conformities Documents

IStep Generic Data

Step ID G 40 Other name

Description Test Training

Status Pending Result

cCompleted on

Provided by Open in EAM Light 30854930

Responsible Executed by

IComments
{“main “{ Made of “{ Equipment data ]

Actions: Back to list | Edit

|step Documents
|Step Generic Data

Title *
Test Training - HCACFWMO004-UK000001

Responsible

IComments

Files
[5tep Documents

Manufacturing

Step ID @40

EDMS DOCUMENTS E Desiriptiun Test Training
Status Pending
Completed on
Provided by

Create EDMS Document via MTF

Operation { Non-conformities { Documents

Other name
Result

Open in EAM Light
Executed by

20854930

[“Main { Made of { Equipment data

Actions : Back to list | Edit

[TRSNCYSIC I Operation Y Non-conformities

|step Generic Data

o Step ID 940 Other name
HL-LHC-WP4-UK-MTF Description Test Training
+ Advanced creation Status Pending Result
Type comPIeted on 3 3
— Report proddedny T
ICommentis
laudit
Created on 2022-04-04 |step Documents
Last modified on 2022-04-04 by HG e
HILOWNER —
Equipment cod HL-LHC-WP4-UK-MTF
LHCACFWM —
Current Visibility Repoﬂ
Audit At
Created on 2022-04-04 Non conformity
Last modified on 2022-04-04 by
1H1 LHCACFWM
Nonconformities are reports as well. _
Current Visibility
You just need to change in the
tt . t T t N . t Created on 2022-04-04
a rl bu es eS by O n C 0 n fo r m I y Last modified on 2022-04-04 by HGARCIAG
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\
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Create EDMS Document

iEd'lt document

- Info

Title™: | NCR Test

Author: | HECTOR GARCIA GAVELA

Author email: |heclnnqarda.gavela@cem.d1

Creation date™: | 2022-04-04 H e

Deescription: |

External reference: |

- If you create the NCR directly in MTF, the context
by default IS already set

— (HL-LHC-WP4-CANADA-MTF).

- If you create the file in EDMS, choose the context
— —HL-LHC-WP4-CANADA-MTF

- Type of Document — Report and Type

Attribute Non conformity

— —

Keywords: | / / |°

e I

Context™ |HL-LHCWPH-UKMTF " i)

Type™: |R.epurl |" °

Type attributes {max. 1)*: B 5

L=
I Men conformity I x
Release procedure™ |HL-NCR < v@
Equi code™: |LHCACF < e

Current visibility™: | Derived from context (Restricted aCCosE]__ [v|@

Associated links:  Text °\
| Add Link |
CDN Links:  Type Revision (%]

~ Properties

Assigned to : |

Class: |

Disposition [ Action: |

Importance [ Criticality: |

Main cause: |

Additional Information: ‘

Target date: |

=— Release Procedure HL-NCR (important!!)

—- Equipment Codes (See next Slide)

- Once you issue the document, please fill in all the
ssociated EDMS metadata (Info and
Properties). Same info that will appear in the
Template

- Always start with the version 0.1

- The HL-LHC NCR Template correctly filled i
shall be added to the EDMS document

HL-LHC Nonconformities



Create EDMS Document via MTF

.:t: All_Projects]
RF systems and LHC
crab cavities (WP4)
l— —
|
" Wide-band
RF superconducting crab feedback system
cavities |
|
LHC Cavities
(ACF)
Ur'_.'un;u-mﬂe emal supporis General Tooling RF services
{ACFGA) HACF (ACF_T) ACFS
ICryomodule Assembly | ast Conlr
(ACF A) |___|Forming Tooling (ALL)
) (ACFFT) T racks
Lryomodule components Dressed cavities] | Instrumentation | | Main Coupler- FPC Beam Axis Machining Tooling (ay)
(ACFCC) [ACFDC) (ACFIS) (ACFMC) XYZ) (ACFMT) Slow controks
(AS)
] Cryogenic circuits it [Vacuum valv Welding Tooli
(ACFQC) = B:fccﬁa&]es [l (wWG) e{ArgF;Onng Transmission lines
e Helium vessel (AC )
LHEA Thermal shield & MLI L] Cold —VVarm . —
Lhca m(iEFTS} (ACFHT) ' Transitions Clean Room Tooling Pick-up
LHCA {ACFVW) (ACFCT) (APW)
LHCA
Tuning system
LHCA [Vacuum Vessel - . Amplifiers
- Inter Cavity Chamber L
LHCA ACEVT ACFTU —
LHCA : ) { ] (ACKFVC) (ACFA)
LHCA i
wica || Warm Magnetic shield HOM couplers Beam Screen | Amp{:ErF':eﬂo -
LHCH (ACFWM) ™ (acFHe) — (VSSC )
t:z: — L] Amplifier 10T
wov  [Mignment Monitoring System) || Cold magnetic shield DQW Beam Screen (ACFAB)
LHev (ACFAM) (ACFCM)
sy (TBC) | | Ampiifier Solid State
1 Support and Alignment System | | Pick-up Field antenna RFD Beam Screen {ACFAC)
L (ACFAH) (ACFPU) (VSSCA) |_JAmplifier 2 Generation 10T
(ACFAD)
RF intemnal lines
{ACFRL) |_| Ampiifier 27 Generation SSPA
(ACFAE)
Wi L i , CERN
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Attach NCR in EDMS Document to MTF

The NCR shall be attached to the applicable MTF Step (where the deviation is found)

Equipment Identifier: HCACFCA005-UP000001

Equipment Identifier: HCACFCA005-UP000001 Other Identifier: .
Other Identifier: Description: AUP RFD Bare Cavity Prototype

Description: AUP RFD Bare Cavity Prototype

/“Main X Made of { Equipment data I G o]

Actions : Back to list | Edit | Detach results doc | Attach non-conformity

Equipment data Manufacturing| Non-conformities Documents [Step Generic Data
Actions: Add extra step Step I_D A 15 ) . . Other name
a Description Radiographic examination EB17-HV {MIP 21)
I\Workflow Diagram Status Pending Result
Completed on
Provided by Expected by
Workflow Steps Last Repeated Responsible Executed by
Step L1|R/E |Other name | Description |status  |Result |NC
MIP Attachment Done Ok [Comments

4] Traceability of materials (*) Accepted Ok MIP line 28 in QCPv.2

4] visual inspection EB18-LV (MIP 14) (*) In Progress

0 visual Inspection EB17-HY (MIP 20) (*) In Progress St::ll ll,iz;llilr:esrltasndard

4] Radiographic examination EB17-HV (MIP 21) (*) Pending PP )

: . Results ¥} 2379752 (ver.1) Radiographic examination EB17-HV [MIP 21...

4] Dimensional Control VHOM Por Weldment (MIP 24) (*) In Progress Non Conf )

4] visual Inspection EB15-HV (MIP 32) (*) In Progress on Conformity

4] Radiographic examination EB15-HV (MIP 33) (*) In Progress Audit

| * In Progress - e

0] visual Inspection EB48-HV (MIP 38) (*) Created on 2018-07-15

9] Radiographic examination EB48-HY (MIP 40) (*) In Progress Last modified on 2020-05-29 by MNARDUZZ

0] visual Inspection EB14-HV (MIP 47) (*) In Progress

4] Radiographic examination EB14-HV (MIP 48} (*) In Progress

0] visual Inspection EB16-HV (MIP 54) (*) In Progress

- If the document is already
created in EDMS then we can
attach it to MTF

1 Select Document

Select the existing EDMS Document

Input the Document Number (in case you know it)
or click on the first blue arrow to jump to the EDMS Search page

- If It IS not Created In EDMS yet’ or click on the second blue arrow to jump to EDMS create document wizard
the document can be created EDMS Document Number [ ]
dlreCtly In EDMS by USIng MTF (::CIick to search for documents in EDMS

or

¥, Click to create a new document in EDMS
:- iLumi ) CE?W
HL-LHC PROJECT \ Cancel || Continue 3 |
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Document life-cycle

| Release Procedure: HL-NCR |
[New VersionX.X*|

Cancelled I

'[

”

NC Evaluation

Closed

o g Closed with Warnings

Se—— | A Cancelled |

New Version X.X* | ) —_—

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

HLum Y () i
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Document life-cycle

| Release Procedure: HL-NCR |

Cancelled ]

New Version X.X*

4

NC Evaluation

« |Project Evaluation |

WP Evaluation _ v{ Closed

+ EDMS HO. —-—REV.———VALIDITP]
—+ 0000000

+ EDMS-HO.—L—REV.———VALIDITY]
» or -+ omams 0900000

o1 -+ omaFre

A [ mererence=q ) . 1 | mereremcesq )
h’lL—LHC-Nnncunfnrmity-RepnrtTl (s s
Title'of-the:NonconformityH = i i s
NC-Descriptionz 0n ] eepad = o = il
collaboration manager/WPE/WeL/PLE | wosumames | atex [ zorvans-ooz

e N e A T R e

Colloboration§) | putthe nams [/ INFN, FT120r- | Pracesst y NCR-Closurex 1
contraces) st epfleamle fon | 20m-tan-DDE [ mspectors | w-sumamex
Team put as gy as applicablex inspectont ‘whoidentifies the-nancenformi —
i e ” ) a |
ription- -shoul in:
o

I

i O [ ate closures | 2arr-mn-oox
rspectoe [ suppiers [ Collsborstion maneger e
n o n
smomsgeen o somrencs] SR [

These inputs
can be provided :rsion when yd s
by HL-UK. S S
CERN can help e SR
with the —

s P —

‘Date of ssuex
20Vv-MM-DD%

Corrective Actian/Plany

preparation -

1m-case.of “concession " indicute how:this istraced-§

Incaseof:

H | C\ERN
HL-LHC PROJECT ~ e = = T Tempe o RS mwr = A HesNmRrN formities
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NC Description NC Evaluation

¢ HL-LHC-Nonconformity-Report{] Yy
Title-of-the:‘Nonconformity-x

NC:Descriptionx

3
Work-Packager | WP-to-which-Equipment-belongsd EquipmentH Code-of-the-equipment-(asset)x i
Collaboration | Put-the-name-(ex.INFN,-F712-or Processi Activity-carried-when-the:-NC-was-identifieds [}
Contract Sandvik,-180-Team)-9 .
Teamt Put-as-many-as-applicablen Inspector® Who-identifies-the-nonconformityx

[Instructions-available-on-EDMS-for-CERN-(1499015)-and-for-the-Collaborations-{impact-3-or-higher)-EDMS-2149457]9
Description-of the-NC-should-contain:q
* + Description-of-the-NCRY

* + Requirements-that-are-not-met

* + References-to-specification, procedures,-applicable-standardsf

& + Attached-pictures-if-requiredq]

* —+ |f-there-are-pictures,-include-ared-circle-onthe-NC-or-an-arrow-so-that-it-is-easierto-identify-what-the-readershould-
look-at.-If-possible-include-photos-of-the-“*OK”-state-as-well-with-green-circles-and-arrows-to-see-how-the-object,-
part...-should-look-like-not-to-be-a-NC.--1]

[Be-factual-and-objective. -The-cause-of the-NC-will-be-described-in-the-next-section]-9

[Upload-the-NCR-in-EDMS-as-soon-as-pessible,-never-more-than-3-days-after-the-occurrence-of -the-NC,-and-Share-it-with-the-
WPL- and- CERN- WPE.- You- will- be- able- to- create- a- new- version- with- more- details: later- but- it- is- important- that- you-
1| communicate-this-first-assessment.]--9

 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 Nonconformities




NC Evaluation NC Evaluation

NC-Evaluationx

The-Evaluation-of-the-NC-should-contain-the-result-of-the-Root-cause-analysis-with-the-reference-of-further-analysis-and-testsq|

Documents-used-as-referencef]

List-of-documents-used-as-reference.-Please-use-always-hyperlinkso

Evaluation-team:-N.-Surname-...H

* 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...)

~7/ HL-LHC Nonconformities



Handling and Sharing of Nonconformities

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

Who | shall

Assessment

Impact assessment scale Financial loss Reputation Alignment with Business Objectives (WP Deliverables) informin the
- I -
Requiring resources outside the collaboration QOccurrence of the risk will significantly deter the achievement of all the objectives As soon as
Catastrophic / Extreme 5 == £ . Large media (or scientific media) coverage - International coverage (ex, delay of the full project, not delivery of a component fully under the PL, WPL, WPE
that can not be covered by the project o _ detected
responsibility of the collaboration, ...}
Occurrence of the risk will significantly hamper the achievement of the of the

Mai 2 Requiring resources outside the coll.aboration (i 5 =72 e e = S TR =S e = Esel s Qo iy SEh T objectives (ex, delay beyond Ehe_collabor_ation margin but not \ru?t the_WP margin, PL, WPL, WPE As soon as

that can be covered by the project request of a permanent deviation permit for a component, engineering change detected

request afecting the WP, )
Ferlifing esaes aneEe e el R e f Occurrence will have some adverse effect on the achievement of the objectives (ex,

Moderat 3 Local press coverage - Neighbourhood reputation (public, suppliers, etc. delay eliminating al the margin, request of a deviation permit for a component, WPL, WPE Inthe 3 da

that can covered inside the WP = E E e = SEIIEE, Gl v e 18in. req P ponent. B v
engineering change request, ...
Durin,
i = No one has heard of the occurrence of risk outside CERN; Problem dealt  Occurrence of the risk will have minimal impact on the achievement of the entity's e EFiDdgi(
with at CERN's management level. business objectives (magnet, cold mass, cryoassembly) fZedba .
Durin
Nezligible 1 No one has heard of the occurrence of the risk outside he department who  Occurrence of the risk will have very little or no impact on the achievement of the WPE eriodgic
=202 owned the risk; problem dealt at department management level entity's business objectives (magnet, cold mass, cryoassembly) fiedb L

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!)
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https://edms.cern.ch/document/1863763

Handling and Sharing of Nonconformities

impact

* Major implications for the project * > 2 months of Delay - Same issue happens
* It requires a clearance from * Time window not respected, more than times
Class 5 CERN to move fwd. and project schedule needs to - Potential change in
« Out of specified performance be updated the specification
* Potential loss of one full item
* Major implications for the project * 1 month < Delay < 2 months - Same issue happens
* It requires a clearance from * Time window not respected, up to three times
Class 4 CERN to move fwd. and project schedule needs to - Potential change in
* Potential loss of one partial item be updated the specification
* Repair to be performed, which
requires CERN approval
* It requires a clearance from * 1 week < Delay < 1 month - First time it happens
CERN to move fwd.  Time window not respected but - Potential change in
Class 3 * Potential loss of one partial item project schedule does not need the specification
* Repair to be performed, which to be updated
requires CERN approval
Class 2 * Minor implications » < 1 week of Delay
Class 1 * Minor implications * No delays are accounted

+ Time Reference — Delivery of the equipment to CERN

* In case of doubts, inform us! — Minor issues may have a later major impact, if they are not properly
addressed upon occurrence!

+ Of course, a potential regrade (change in the specification) needs CERN Approval (...and proper discussion
between HL-UK and CERN-WP4). Regrades will most likely lead to Deviation Requests
Class 1, Class 2 up to WPE to approve it, Class 3 WPL and Class 4 and 5 to be shared with the PL
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Document life-cycle (Share with CERN)

| Release Procedure: HL-NCR |
INew Version X.X* ) ——

'[ Cancelled ] . " .
/ If the NC is critical (impact 4,5),
it will also be shared with the

- Project Management (up to us
NC Evaluation to escalate)

4 j Closed |

A : A <
The document is shared with Actions Underway |- g Closed with Warnings

the EDMS Distribution List: :
WP4_COORD_CRYOMODULE o—— — = ‘l
New Version X.X‘] e

Cancelled ]

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

iL | ’ CERN
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WP Evaluation (CERN Assessment and
feed b ac k) Project Evaluation

Once the document is shared with WP4 _COORD_CRYOMODULE, we will
provide Feedback via EDMS

WP Evaluation

Decision
Critical (Impact 4,5) O Non-Critical (Impact 1,2 or 3) O
Repair O Regrade O Scrap O Return O Concession [
Collaboration manager /WPE/WPL/PL N. Surname Date 20YY-MM-DD

« 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

Repair ] Regrade L] Scrap L] Return [] | Concession [

* 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 Nonconformities 24




Document life-cycle

| Release Procedure: HL-NCR |
INew Version X.X* ) ——

Cancelled ]

,-'[

”

NC Evaluation

Closed

"4 [Actions Underway SO B Closed with Warnings

e T = -~ o Cancelled |
NewVersionX.X‘] . —_—

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

The status of the NC will remain in
Actions Underway until it is proven
that the NC has been solved

HL-LHC Nonconformities
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NC Closure o]

NCR Closure
Date of re-inspection 20YY-MM-DD | Inspector | N. Surname I Cancelled l

Indicate if the preventive and corrective actions have been completed and if there is any remark to be taken in consideration

Agreed measurements have been successfully implemented: Yes O No O
Non Conformity Closed:  Yes [ Yes with remarks [J | Date Closure | 20YY-MM-DD
Inspector Supplier Collaboration manager/WPE/WPL/PL
N. Surname of the supplier’s N. Surname of the Collaboration
N. Surname person who closes the NCR representative manager WPE, CERN WPE, WPL or PL
o
- /
Page1of1 Template EDMS No.: 1501109

 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

: |L f , CERN
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Outline

= Conclusions
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Some reasons a problem-solving process
often fails

Jumping from analysis to a solution too quickly
Using data that are inaccurate or biased

= Falling to include the right people in the problem-
solving process

= Mistaking a symptom for the root cause of the
oroblem

= Faliling to test a solution before implementing it

= Faliling to evaluate the potential benefits and
costs of the chosen solution

HiLum ’ (C\ERN§8
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Conclusions

Nonconformities are part of the production of any
component. When a specified requirement is not fulfilled a
Nonconformity is to be issued

The metadata as well as the information of the NC is to be
provided by the Collaboration with support from CERN

= CERN will assess the NCR and provide the feedback
(assessment of the proposal and decision)

= Actions are to be implemented (if any) before closing the
Nonconformity

= NCR to be attached to the corresponding MTF Step and
when necessary the step shall be repeated to prove that the
Nonconformity is closed (if repair)

= Every NCR should answer to the 5W-1H (Who, When,
Where, What, Why, How) — Otherwise it is most likely
Incomplete

< HL-LHC Nonconformities
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Closing the NC- pre-steps

Who will verify the actions? (internal auditors or similar)

Once the actions are implemented, how long until they are
verified as effective?

Where will the verification activities be recorded?

What verification indicators will be used (reduced scrap rates,
reduced nonconformances, reduced customer complaints,
trained personnel, and so on)?

= Do the indicators provide evidence that the actions solved the
problem and didn’t create any new ones?

= Will the actions require ongoing monitoring? If so, what is the
frequency of the monitoring?

Who will the verification results be reported to? How? When?

HiLum ’ e .
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Closing the NC

= The independent person’s role is to perform a check and balance at the end
of the problem-solving process. However, there is nothing wrong with the
person(s) who implemented the action being present when the actions are
being reviewed. In fact, that is suggested, because that person should be
able to clearly describe, as well as show, confirmation of effectiveness of the
actions taken.

" The closure dates should be recorded, as it provides the evidence that the
problem is now resolved and all steps have been completed. Without
completing the verification step, actions will appear in a perpetual state of
“openness” and their status difficult to determine. If we bypass the
verification step we will never be sure that the solution fixed the problem so
it doesn’t come back.

" Long-term monitoring of implemented actions ensures that the solutions are
working the way they were intended. It also determines whether or not the
actions taken were the best long-term solution so that the problem will not
occur again
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Finding solutions — In the context

Your solutions/actions

= How will the actions affect the customer?

= Will the actions negatively affect other processes within the
organization?

= How much will it cost to implement the actions?

= Do we have the necessary resources?

= How long will it take?

= Who is going to do it?

= Due to limited resources, will we need to implement a short-term
solution while planning for a more permanent one?

Loy @ ;
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Finding the solution - The Why not principles

Nalebuff and Ayres created four approaches that act as catalysts for developing
solutions to problems. Each is represented by a question:

=  What would an “unconstrained” person do? Be a bit bolder and more outrageous
than you might otherwise be. Typically, solutions prompted by this question will not
be feasible in real life, but might represent a core idea that can be expanded upon.

=  Why don’t you feel my pain? Individual and corporate actions have consequences to
others that are not priced in the market. Looking for inefficient behaviour by buyers
or sellers is a systematic way both to identify problems and to solve them. Some
problems create an external harm that is greater than the internal benefit.

=  Where else would it work? Great solution exists for a different problem, one similar
enough to your problem that the solution can be an inspiration. This normally
requires some translation to fit the context and institutions of the new setting.

=  Would flipping it work? There are symmetries all around us and sometimes flipping
things around provides a powerful new solution. This is done by breaking down the
existing practice into its component parts and writing a description in simple,
declarative sentences.
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Corrective versus Preventive action

Corrective action

= occurs as a result of a reported problem and is considered a reactive
approach.

= should be taken to eliminate the cause of existing problems, thus preventing
them from recurring.

= should not be considered disciplinary action or a means in itself, but rather,
part of the problem-solving process that analyzes issues with the intent of
Improving. It is important to note that the mere act of correcting a problem is
different than taking corrective action. When correcting a problem, immediate
action is taken which may or may not involve the additional steps of
determining the root cause of the problem or following up for effectiveness.
Correcting alone may not result in resolving the issue.

Preventive action

= |s the response to information or knowledge that indicates that a potential
problem might occur. This information or knowledge could come from trend
analysis, risk analysis, market analysis, or previous experience. Using this
information allows the organization to prevent the problem from happening in
the first place.

= Prevention of potential problems may require different thinking, since a
preventive approach requires us to ask the “what-ifs.” One way to start thinking
about preventive action is to brainstorm the kinds of preventive actions that are
experienced every day.
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Preventive actions

Action to eliminate the cause of a potential nonconformity
or other potential undesirable situation.

In general is the weakest point of the analysis because
requires to go beyond the NC. You should ask yourselves

= There is any similar component where the same NC
could happen?

= There is any similar process where the same NC could
happen?

= |f happened here why did not happen in the similar
object/process”?

= Did I communicate the NC to colleagues that could be
Interested?

HiLum e .
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For all actions

= State clearly:
= What you want to do,
= When you want to do it,
= How long the action will take to be implemented
= Who will do it,
= How much will cost
= Which is the result expected and how you will measure the
success of the action
= Obtain endorsement of the stakeholders

= Trace the action and obtain the endorsement on
writing
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| keep six honest serving men

(They taught me all | know);
Their names are What and Why and When

And How and Where and Who.

Rudyard Kipling
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