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Careful consideration of
guality management driven
by the diverse components,

constraints and required
stakeholders.

Three phases of quality
management have been

considered, defined by PMI.

the IT String follows the
quality standards and
processes established for
the HL-LHC project within
the quality plan.

Introduction

Quality
assurance

Quality
control

Plan quality
management

Manage quality

Monitor, record

and control
guality

Understand the specific needs and
requirements of the project. It
involves the definition of processes,
tools and performance metrics.

Ensure that the project meets the
defined quality standards and
requirements. It involves regular
reviews, and continuous
Improvement.

Validation of the system to ensure a
gualified output. It involves testing
and corrective actions.
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Quality design: Requirements & Expectations

Project organization chart Scope baseline
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Quality design: Tools

Project planning Cost tracking
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The tools developed during the quality design
phase have been continually updated.

Project org. |l Contribution Safety
: Integration :
SharePOInt. .

= The IT  String

coordination team has

organized/participated in multiple meetings to
present project updates, discuss next steps,
address non-conformities, provide lessons
learned...

Quality Assurance: Process

String Technical Coordination Meeting

String Validation Program Meeting

String Controls Meeting

String Quality Meeting

String Day

Project Steering Meeting

Technical Coordination Committee

Cost & Schedule Review

HL-LHC Annual Meeting




reflecting engagement to continuous improvement:

Installation sequence Coordination

IT-STRING
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Quality Assurance: Examples

To enhance project execution, various changes, measures, and tools have been implemented,

Access

@ IMPACT
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Quality Assurance: Examples

To enhance project execution, various changes, measures, and tools have been implemented,
reflecting engagement to continuous improvement:

Roles and responsibilities Cost monitoring Operational drawings
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Communication strategy

A\@iz ting

HL-LHC IT String advancements
and challenges for 2024

The commissioning of key equipment on the metallic platform is now
completed.

3MAY, 2024 | By WP16 HL-LHC IT STRING team

The operation of the HL-LHC IT String will mark a significant milestone for the High-Luminosity
LHC (HL-LHC) project, as many f-the-art tect ped for the HL-LHC will
work collectively for the first time.

In the last episode of the HL-LHC IT String, featured in Accelerating News, we highlighted the
completion of infrastructure installations for the test stand and the readiness of some

eauipment to be

PAST ISSUES  ALL NEWS

NEWS CATEGORIES

Particle Accelerators
High-Luminosity LHC
Compact Linear Collider
Future Circular Collider
Communication & Outreach
ARIES

IFAST

EuPRAXIA

EASITrain

Knowledge Transfer

) €1M infiovationfund
for sustainable

accelerat...

ABOUT|

Quality Assurance: Examples

To enhance project execution, various changes, measures, and tools have been implemented,
reflecting engagement to continuous improvement:

Cable Chain final positioning_Cluster G view
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Quality Assurance: Examples

To enhance project execution, various changes, measures, and tools have been implemented,
reflecting engagement to continuous improvement:

Communication strategy

IPAC 21 MT 28 (2023) IPAC 24

Hardware Commissioning of the HL-LHC Inner Triplet String
Facility at CERN: Individual System and Short Circuit Tests
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OVERCOMING CHALLENGES
IN THE HL-LHC IT STRING TEST STAND IMPLEMENTATION,
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Quality Assurance: HL-LHC

The IT String has adhered to HL-LHC processes for requesting and documenting deviations and/or
changes with regards to the baseline scenario during project execution, including:

ECR SCR DMR NCR

@ ¢ w

e @) W @ iy T [ ] @ Y e | v
A - %) 2 ¥y} e | 1o | v )¢ noues | 10 | vam

- > REFERENCE - LHCXMS-£C0003 > =
([ werenence s e ) (C ) [ rrmer rcmscooon b N Dons e )
HL—LHC Engineering Change Request  HL—LHC Schedule Change Request | HL-LHC: Decision Management
EXCLUSION OF THE BEAM SCREEN IN THE IT STRING shift of for the HL-LHC IT String .
ECR DESCRITION SCR DESCRIPTION APPROVAL OF AN ADDITIONAL THERMAL CYCLE WITH FULL Nonconformity Report
i orgier | wria Proves rneming ragrien W Originster | e Baveie affected Soaie POWERING TESTS IN THE HL-LHC IT STRING VALIDATION Cables trays for IT String WCC
Equipment | LHOIMS. Boscine offected Scope, scheale, Cost Equipment | T sting Dote of tsve. onnn PROGRAM
orawing Draming/s concemed Dute of ssue 20150201 Drawing O responsivie 14 Bajo NC
oy e e oo o e e e e T R e e W Ak iar | Ve B T
Y ] Reersce Documemt | TR v 18 wrin, woe : e [T — setroien o
Detailed Description Detailed Description Woyoep. | WriG, TE Oupatment [osteotise [ somrovie Controct e
The Cyomsammbles composing the HLARE (T STRING &rs DI, C7, G11, G, CUIb, sl G, Addilionally, an eiectical fead box tron Imspector D. Bozzini, N. Hereda
0FX) acting a5 towarch the supsrcargciing ik (S k] thached at (he i side. The milestones of the HL-LHC IT e d o by the This o i formallses the decldh e Inch 1 ar addiional thermal eylo [7C) ared Introduction:
c documant fomaliss ch deciin an che ncuson af an adianal hermal eyl (76} and an apdmised o —— 7 N o
B v i The e ath s e S L T T e s The 1T Suieg Inchades 24 Water Cooled Cables (VCC) that connects sectricaly the power convrtes 1 the
he s of the st magnet, the s " wee :
T e, el bttt L T (e e Tha 30 snapshot shows the pestion and rautig of the WC. Fas Cables raye ara hocassary ta upport ach
e ':;m e e e s et vl o e T S, Tt  Smmris the maor s br th L LHC T Sring it occred sn he CBS v S o B AR e T fourWeGs ]
esciing ana the tota eopa the HLLHC witbe oo SRR . :
Instalied 2nd operated in m: SMLE test fachity where the STRING wil be working. A major difference between the Tobfe 2 HLANG Y Strig mNonperne comeereon Bewean CAS pevienc bevsfiner Facts Mok seshiasiyt
grate ot e I e o P and e HLLHE 7 STAIN Wi b he aoseac of e eam sreen i D WA 1 — P
STRINPG apar frum the fat et g of the el il mck e reproduced Mitestone RS Rev. 2021 | C&S Rev. 2022 | (months) The IT: beiniti matallic structure was plastically deformed. in some points the bolts and washers wsed to fix the cable tray to
- . P coaratanal S, ik Imple a2l i aulpmant i oot Indercannacind and o ch da i resresans theverticl beam overstepped the U shape metalc proile. Fgures 1o 5 shovs some of the non-conformity
Protoypes. O t the felneny schedle, s . decsion o e f o e 3 rtatps, o zaltion of e e . End of cyogenics comesioring Wit magnets P e oo s ot e e
Wiz i ation . tured ot et
- . o, e ot ot 2. End of power convarers msallaten (ncludeg eecionics) | 12/05/2023 | 26/05/2023 | =005 S o
3. £nd of WP7 racks instaliation (including electronics) 26/05/2023 | 26/05/2023 w40 order
——— ’ . 1 Tests botor coling and 1 ol down 5L tamparanis
Im the [S-AHC STRING DAY, » = " J t 5 e the 4. Delivery of SC Link system including (DFX and DY) oy/11/202 | 03/07/2023 8 2. Powering tests before T¢
8 was decuimd ot o implement the bear screen in any of he magnets, bt 10 test the beam sreen peformance in 5. Deltery of the last cryomagnet os/0512023 | 15/1202023 2475 3. TC (1 warm-un to 300K followed by a 2 eack-down ta 1.9 KI
separate tests om model magnets (sx. MAQIKF5S in SMLS vertical eryostat for the Q1 type besm sereen) and dedicated tests. 4. Powaring tacts afier TC
ciand e crya .- 6. End of interconnections closure 14032023 | 23/052024 | =08 5. 7 warmeu, fineltests at room temaerature and dismanting
These phases are porfarmed 3t difforent stoady-sate Temperatures. 1). Th time for transiticning from ane.
a3 comslemantny sptimiston 7. Start o st cout-dowr 2wnnon | oo | -ves et v e ¢ rgure 1 Cabletray siking eure 2: Washer overtapping the U shape
Reasons for change &, €nd of IT String program {start of the warming up) 200032025 | 041202005 | vms oA - - el B oy
o, = S o
ami v e Reasons for the request
- P
‘magnets has been bested In the cryo lab for iis thermal behaviour and In the model magnet (MOXFS4] in a vertical cryostat o b =
Inthe, Table 1 =
o The end of the ryogenis commisioning WRhout magaets o postponed by 3 arth 1 the and of
October 2023 ——
. aswll
i Inalaton vacuum from TECAG 1 TE VSC. Tha cold es can oy 1t ance the husdown 1 nshed.
2023, this 1k | —. —= — —
Impact on Cost, Scheduls - =1 = » Figures 310 5 Cable tray fixing non-conformities.
t
Fure 1 Tempersture s time diogrom of 1 SVP s

Fagelofd Template EDMS Ko 1508438 Page dat's Tumpiate (DMS N : 2723173 Page 1of5 Tempiate EOMS No.: 1501713

Page 1013 Temptae EOMS N0 1501108

Ex: EDMS 2102130 Ex: EDMS 2799934 Ex: EDMS 2717815 Ex: EDMS 3025021

P 14th HL-LHC Collaboration Meeting


https://edms.cern.ch/document/2102130
https://edms.cern.ch/document/2799934
https://edms.cern.ch/document/2717815
https://edms.cern.ch/document/3025021

Quality Control: Process Ve e

Quality control tests are managed by the equipment owner.

The String coordination team:
= Ensure proper conditions for the execution of the tests.
= Follow up the activities on-site.

EIQA
= Check that the test results are documented. -

Tests procedures are defined as part of the String Validation Program.

[

Vac. leak tests

= EDMS # Home

Navigator |
v e 96
No activg tags.
4 (] Validation Program
a qj HL-LHC IT String ISTs and Short Circuit Tests
- q:_:] Test Procedures
3 LHC-XMS-0P-0001 (v.1.0) Individual System Tests of the Energy Extraction Systems in the HL-LHC IT String

) e
4 3 LHC-XMS-0P-0002 (v.2.0) Individual System Tests of the Water-Cooled Cables for the HL-LHC IT String
3 LHC-XMS-0P-0003 (v.1.0) HL-LHC Inner Triplet String Short Circuit Tests
3 LHC-XMS-0P-0005 (v.1.0) Individual System Tests of the Power Converters and the Circuit Disconnector Boxes in the HL-LH e ww W%
3 LHC-XMS-0P-0010 (v.0.1) Individual System Tests of the Full Remote Alignment System in the HL-LHC IT String we e B "ﬁm..,‘.‘-:a“;‘:"’ e ACTSASTANES
3 LHC-XMS-0P-0012 (v.0.1) Individual System Tests of the Quench Detection and Supervision System in the HL-LHC IT String -..--cw:g,’,';',;ﬂ"if 4%&%3@ ::nn:sz:::.‘,;.:;ﬁ
3 LHC-XMS-0P-0013 (v.4.0) Individual System Tests for the Cryogenic System in the HL-LHC IT String before Connection to tH Eﬁg‘:‘ém&mﬁ :&Eﬁfi‘.ﬁ T v
3 LHC-XMS-0P-0016 (v.1.0) Individual System Tests for the Cryogenic System in the HL-LHC IT String before Connection to tH o v
)

3 LHC-XMS-0P-0017 (v.0.9) Individual System Tests of the Coupling-Loss Induced Quench Systems in the HL-LHC IT String
3 LHC-XMS-0P-0018 (v.0.1) Individual System Tests of the Quench Heater Power Supplies in the HL-LHC IT String

3 2893092 (v.1) SQXL insulation vacuum documents 14th H I—_ L H C CO| |ab0rat|0n M eetl ng




For the follow up of the quality
checks WP16 proposed a MTF
structure that was agreed with the
HL-LHC Quality Office.

The Manufacturing and Test Folder
(MTF) is used at CERN to register
1 manufacturing and quality control
. steps, it is imbricated in EDMS.

E———

The structure is divided in several
systems, and steps are defined for
each of them.

Steps are extracted from test

procedures.

Hitum Y @
\ HL-LHC PROJECT

# Home B Favourites - (@ Inbox - = Caddie

Navigator
Y x
4 ] IT String MTF Systems
4 i IT String
[ ﬁ Cold Powering System
F] ﬁ Circuits
b P ROX.SF
> ig# RD1.5F
i @ RCEXH1.SF
» P RCBXV1.5F
P RCBXH2.SF
> ig# RCBXV2.SF
» P RCBXH3.SF
» P RCBXV3.SF
b P ROSX3SF
> ig# RCSX3.5F
> P RCSSX3.SF
b P RCOX3.5F
> P RCOSX3.SF
> P RCDX3.5F
» P RCDSX3.SF
b P RCTXA.SF
> P RCTSX3.5F
[ ﬁ Cryogenic System
[» ﬁ lMagnets. Inferconnections and FRAS

Quality control: MTF

System Identifier: RCBXH1.SF
Other Identifier:

Description: RCBXH1.SF

Show Last Repeated|

mm Installation & Commissioning eJiIE 1LY} Documents
Actions : Create Job

Job Id IR/E|Status  |Res.|Description (3] |Started

32863974 Done Ok  00-IST WCC-Pressure test of hydraulic circuitry (*) 2023-05-03

32863975 Done Ok 02-IST WCC - Dielectrical & insulation resistance test (*) 2023-06-14

32863976 Done Ok 04-IST ACC - Dielectrical & insulation resistance test (*) 2023-10-10

32863977 Done Ok 06-IST CDB (RSWMA.SM18.RCBXH1.5F) - Dielectrical & 2024-02-06

- insulation resistance test

32863984 Accepted Ok 08-IST EE (DQAMS.SM18.RCBXH1.5F) - Voltage withstand 2023-12-07
tests (*)

32863985 Done Ok 10-IST EE (DQAMS.SM18.RCBXH1.5F) - Functional tests (*) 2023-12-07

32863986 Done Ok 12-IST EE (DQAMS.SM18.RCBXHL1.5F) - Readiness check for 2023-12-07
powering (*)

32863979 Accepted Ok 14-IST PC (RPBAA.SM18.RCBXH1.5F) - Pressure test of hydraulic 2023-12-01
circuit (*)

32863978 Done Ok  16-IST PC (RPBAA.SM18.RCBXH1.5F) - Verif. connection to 2023-11-16
grid (*)

32863980 Done Ok 18-IST PC (RPBAA.SM18.RCBXH1.SF)-Verif. earth fault, water 2023-11-27

- loss & EPC an. tools

32863981 Done Ok 20-IST CDB (RSWMA.SM18.RCBXH1.SF) - Verif. PLC comm, 2024-02-06

- funct. maneuv. & water flow

32863982 Accepted Ok 22-IST PC (RPBAA.SM18.RCBXH1.SF) - Test and calibration of 2023-12-01

= DCCTs (*)

32863983 Done Ok 24-IST PC (RPBAA.SM18.RCBXH1.5F) - Interlock tests btw PC & 2023-11-27

- CDB with PLC check

32863988 Done Ok 26-SCT - PC control loop tuning for short circuit powering 2023-11-27

32863987 Done Ok 28-SCT - Interlock tests (water loss, earth fault, PC-EE, PIC- 2023-11-27
PC/AUG/UPS loops)

32863989 Done Ok 30-SCT - Gradual discharges with EES 2023-11-27

32863990 Done Ok 32-SCT - 1 hour pre-validation run (*) 2024-01-25

32863991 Done Ok 34-5CT - 8-12 hour run 2024-01-24

|Ended
2023-06-14

2023-06-30
2023-10-24
2024-03-22

2023-12-07

2023-12-07
2023-12-07

2023-12-01
2023-11-16
2024-01-23
2024-03-22
2023-12-01
2024-01-23

2024-01-23
2024-01-23

2024-01-23
2024-01-25
2024-01-25

ING




Quality control: Steps

System Identifier: RCBXH1.SF r3) sozonsz | o1 | owarr

Information included in a MTF step: Other Identifier: ®

Description: RCBXH1.SF

Date: 2024-02-10

TEST REPORT

IT String DC Cables Heat Run Report

. . m Installation & Commissioning Documents
Descrlptlon Actions : Back to list | Edit

Installation Job Data

Job Id 32863975

Description 02-IST WCC - Dielectrical & insulation resistance test

Status Done Result Ok |

Parent Job 32863954
Status Responsible Provided by

Julien Emonds-Alt and . .
Executed by Matheus Marreiros Open in EAM Light 32863975
|Scheduling
Actual Start Date 2023-06-14 00:00:00 Actual End Date 2023-06-30 00:00:00 ——ee
it ofpersons o whom the dacumert s sen]

Executor L eceeers

Successful tests following criteria and results presented at 180th HL-LHC TCC

Dob Documents —_— —
EDMS DOCUMENTS [7] &0 @ R = & A @ i

ACtIVIty start date : —

B Title Status

HEAT RUN TEST ON THE CIRCUITS OF THE HL-LHC IT STRING
ELG-CABLING-TR-0033 IT-String WCC 2kA 15kA 20kA Insulation Test
> 2023 ® released
v.2 N Avstract

ey
Test on the circuis of the Hi-LHC IT String, which were operated simuhaneausly.

Activity end date cerpage 5+ ol

TRACEABILITY

Prepared by: N. Heredia Garcia and S Yammine.

EDMS docs.: Test result },.,., =T
reports, confirmation emails, __
n O n - C O n fo rm |t| e S JobId |R/E |Status |Res. |Description |Started  [Ended  |NC

|Audit
Reported on 2022-01-01

@ Last modified on 2024-01-18 by NHEREDIA

14th HL-LHC Collaboration Meeting
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Non-conformities: Process

= HL-LHC process in place (https://edms.cern.ch/document/1499015):

(,_e % Detection Technical " Actions

@ (QC)

Document EDMS Review
Draft Evaluation STCM

") 14th HL-LHC Collaboration Meeting

Closure




Non-conformities: Template

“ N EDMS NO. ’ Rev,| VALDITY
Hil umi 3025021 11 VAUD
. HL-LHC PRI N ECT
( REFERENCE : LHC-XMSAH-QN-0001 )
EDMS NO. REV. VALDITY
( h ( 3025021 | 11 | VALD )

( REFERENCE : LHC-XMSAH-QN-0001 )

Information included in the non- TT——

conformity: : . N Came e )
y . Functional Range of Water Flow Switches for the Water-Cooled

s - g twa WCC in series, the nominal flow rate (4 — & |/min) is close to [ REFERENCE : LHC-XMSAH-QN-0001 )
Cables in the 2kA Circuits r the installed Eletta flow meters. This specific condition has
switch to the power converter (PC), primarily due to fluctuations
[sM1B derlying reason needs to be checked with EN-CV). | §
S lon
NC Description the powering during the Heat Run tests conducted on the 25"
2 ted in Figure 3.
Water i hes, 2 kA water-cool gu
Work ge | wis Equip ¢ ater flow switches, water-cooled
W h at Wh o cables and 2 kA power converters | Il the flowmeters installed in the IT String, despite
Collaboration Process IST & SCT
EN-CV, EN-EL and SY-EPC
Teams Inspectors D. Bozzini, N. Heredia, S.
Euration of the hydraulic circuits while adjusting the
Introduction:

8 I/min). This adjustment is deemed to have lower

The hydraulic circuit of the IT String integrates an Eletta flow meter/switch for each hydraulic branch feeding ions to series configuration.

the Water-Cooled Cables (WCC). These flow switches are hardwired to the power converters (PCs) leading to a
power abort when the water flow rate is beneath the defined threshold value.

In the current IT String configuration of the hydraulic network [1], the WCC of the RCBXH1 and RCBXV1 circuits
Whe re Why are hydraulically connected in series, demanding a nominal flow rate of 12 I/min of demineralized water [2]
(keeping the temperature increase of the cooling water traversing the WCC beneath 10 *C). The remaining 2 kA

circuits (i.e. RCBXH2, RCBXV2, RCBXH3, RCBXV3, RTQX1, and RTQX3) currently form individual hydraulic
___| + branches with the two WCC connected in series, requiring nominal flow rates between 4 — 6 I/min of

demineralized water [2].

to better align with the nominal flow rate of the
ally for the 2 kA circuits, given their configuration
the IT String) [4]. Nevertheless, it is advisable to
br the various hydraulic circuits to be implemented

e e ksignments for operation EDMS 2882278,
o s s At e HL-LHC IT String EDMS 2744521,

(V/H}2/3) circuits during Heat Run tests in the IT String (3]
les cooling scheme EDMS 2953127,
hose WCC are connected in series and necessitate a flow rate of

d faulty trips during the Heat Run tests as depicted in Figure 4.

When How

pt, F. Dragoni, ). Emonds-Alt, H. Garcia Gavela, V.
nd M. Zerlauth.

|-Critical (Impact 1,2 or 3) B
o | Return (m] |Cﬂncus\an =®
| pate | 20240205

re

Figure 1: Flow meter installed in the IT String for WCC Figure 2: Flow meter installed in the IT String for WCC
in the RCBXH1 and RCBXVI circuits where the 4 WCC ‘powering RCBXV2 circuit where only 2 WCC are ¢ the identification of the non-confarmity. The test
are hydroulically connected in series hydraulically connected in series
- s 2 Ne O
S Joemrim w e | Date ciosure | 202a-02.05
Page1of3 Template EDMS No.: 1501109
T reTETETEr T T hBer for OC circuits H1 and V1 during Heat Run tests in the IT String (3] | Collaboration manager/WPE/WPL/PL
[ . Bajko, Te-mpe-sr
Page2of 3 Template EDMS No.: 1501109
Page3of3 Template EDMS No.: 1501109
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Non-conformities: Table

Table of non-conformities to keep track of documentation status. Reviewed at the String Technical
Coordination Meeting.

Det.
Ref. NCR Description Status Ap. Date EDMS Criticality Decision Manag. team Equipment Detect. phase | Year Class
NCR of TLO2 1. To be Opened ITBD ITBD Non-Critical [Repair WP16 Cryogenics Commissioning 2024 Mechanical
LHC-XMSAD-QN-0003 |NCR of water-cooling plates for busbars 2. In Work ITBD 3162382 [Non-Critical [Repair WP16 \Warm powering Commissioning 2024  |Manufacturing
LHC-XMSA-QN-0002 [NCR - Integration conflict between alignment system and SQXL 2. In Work ITBD 3153667 [Non-Critical [Repair WP16 FRAS Integration 2024  |Integration
Electrical
LHC-XMSAH-QN-0003 [NCR - Acceptance criteria for WCC High Voltage Tests in the HL-LHC IT String 2. In Work ITBD 3045592 |Non-Critical [Concession [WP16 infrastructure Commissioning [2023 Electrical
LHC-XMSAA-QN-0001 [NCR - Excessive Heat Load Detected in Line C within TLO1 2. In Work ITBD 3044384 |Non-Critical [Repair WP16 Cryogenics Operation 2023 Mechanical
LHC-XMSAA-QN-0005 [NCR - Leak tightness of the SQXL main volume envelope 2. In Work ITBD 3075007 |Non-Critical [Repair WP16 Cryogenics Commissioning 2024  [Vacuum
Electrical
LHC-XMSAH-QN-0004 [NCR - WCC weight distribution plates at the extremities of the cable trays 4. Closed 15/07/2024[3117788 |Non-Critical [Repair WP16 infrastructure Installation 2024  |Mechanical
4. Closed with Electrical
LHC-XMSAH-QN-0002 [Non-conformity of cables trays supporting system for WCC \Warnings 15/07/2024|2804269 [Non-Critical |Repair WP16 infrastructure Operation 2022 Mechanical
Electrical
LHC-XMSA-QN-0001 [NCR - Conflict between cable trays and ROCLA in the racks zone 4. Closed 07/06/2024(3093233 |Non-Critical |Repair WP16 infrastructure Operation 2024  [Transport
Manufact. &
LHC-XMSAC-QN-0001 [Flexible busbars manufacturing for the IT String 4. Closed 13/05/2024[3045423 |Non-Critical [Repair WP16 Cold powering Installation 2023 instal.
Water distribution
LHC-XMSAD-QN-0001 |Cable convention for connecting water flow switches to 14 and 18 kA PC 4. Closed 29/04/2024|3018444 |Non-Critical [Repair WP16 system Commissioning [2024  |Electrical
NCR - Water Flow Switches Functional Range for the Water-Cooled Cables on the 2kA \Water distribution
LHC-XMSAH-QN-0001 [Circuits 4. Closed 29/04/2024(3025021 [Non-Critical |Concession |WP16 system Operation 2024 Other
LHC-XMSAA-QN-0002 (IT STRING - NCR - SQXL - Shape of service modules 4. Closed 22/03/2024[2961669 [Non-Critical |Concession |WP16 Cryogenics Installation 2022 Mechanical
LHC-XMSAA-QN-0003 [IT STRING - NCR - SQXL - Pipe element vacuum vessel reinforcement 4. Closed 22/03/2024(2961672 [Non-Critical [Repair WP16 Cryogenics Installation 2023 Mechanical
Manufact. &
LHC-XMSAA-QN-0004 [IT STRING - NCR - SQXL - DN100 Instrumentation Feedthroughs 4. Closed 22/03/2024(2961678 [Non-Critical [Repair WP16 Cryogenics Commissioning [2023 instal.
LHC-XMS-QN-0001 Non-conformity SM18 floor for jack shims Q3 4. Closed 02/04/2024|2872779 |Non-Critical [Concession [WP16 FRAS Integration 2023 Integration

‘HiLumi

HL-LHC PROJECT

14th HL-LHC Collaboration Meeting



https://edms.cern.ch/document/3162382
https://edms.cern.ch/document/3153667
https://edms.cern.ch/document/3045592
https://edms.cern.ch/document/3044384
https://edms.cern.ch/document/3075007
https://edms.cern.ch/document/3117788
https://edms.cern.ch/document/2804269
https://edms.cern.ch/document/3093233
https://edms.cern.ch/document/3045423
https://edms.cern.ch/document/3018444
https://edms.cern.ch/document/3025021
https://edms.cern.ch/document/2961669
https://edms.cern.ch/document/2961672
https://edms.cern.ch/document/2961678
https://edms.cern.ch/document/2872779

Non-conformities: Quality Meetings

= A series of meeting have been launched with the HL-LHC Quality Office. Assets codes of the
equipment coming to the IT String are been identified.

= Using the asset codes, non-conformities have been extracted using Pentaho tool and some of them
reviewed. Also, assets will be attached to the String MTF structure to have full traceability of their

. .
installation.
3
File  Home | ge Layout  For Data Review View Automate Developer Help PDF-XChange
ﬁ[-; rial w K& === e [enerai B [Momal | 8o Good
oo sruvE- o A EEE== o § % 9 A e o e, ]
Clipboard & lignment Stybes

= On a weekly basis, the HL-LHC Quality Office =, ', *
informs WP16 via email about the status of e
open non-conformities in the HL-LHC project.
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Non-conformities: Quality Meetings

For the equipment non-
conformities tagged as “electrical’,
an exercise is being initiated in the
coordination team to integrate
them as part of the general
Instrumentation layout drawing.

= Deviations from the baseline will
also be signaled in this “As-built”
drawing.

= This drawing will help to analyse
the test results.

=
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Lessons Learned

Lessons learned have been transmitted to the HL-LHC project in different forums (WP15 integration
meeting, TCC, String Day).

Non-conformity reports contain a chapter dedicated to lessons learned.

Working meetings have been organised with the intervening teams after completing an installation to
discuss areas of improvement.

A document of lessons learned will be drafted to gather all the feedback communicated.

# K < A > )

. : : HL-LHC IT String Day IV
HL-LHC Integration Meeting: Follow-up on “Lessons learned on IT String

relevant for HL-LHC installation #1”, Lessons learned on IT String relevant for
HL-LHC installation #2, HL-LHC upload of equipment to the Layout Database:
UR15 UR55

Friday Sep 13, 2024, 10.55AM — 12:30 PM Europe/Zurich
9 CERN

192nd HL-LHC TCC

Thursday Mar 14, 2024, 3:30 PM — 5:30 PM Europe/Zurich
9 30/7-010 (CERN)

@

PM  Status / Lessons leared / Upcoming activities

Cryogenic coo m (WP16/TE-CRG)

& Minutes 192nd Tec

Videoconference  =om
@ & EDMS for presente & 192nd HL-LHC TCC
Videooonference G HL-LHC Friday Integration meeting m v
E=01 "l — 3:35PM  HL-LHC Project announcements
Speakers: Markus Zerlauth (cern), Oliver Bruning (CERN
m —11:25AM  Follow-up on “Lessons learned on IT String relevant for HL-LHC installation #1” ®30m
Speakers: Miguel Navarro Baeza (CERN), Darshana Kumari Ramrekha EXCIYH — 355PM  Edge welded bellows — lessons learned and follow-up
[® Follow-upon Lesso.. [ Follow-up onLesso.. Speaker: Antonio Perillo Marcone (CERN
& Slides s (WP6B/SY-EPC)
W —1215PM Lessons learned on IT String relevant for HL-LHC installation £2 ®45m
Speakers: Davide Bozzini (CERN), Marta Bajko (CERN), Samer Yammine (CERN PRETTE — 425PM Position vs axis for MQXFs
Lessons. _Leamnes d_ lz¢] Lessons_Learned_. Speakers: Dr Carlo Petrone (CErN), Vivien Rude (CEr
& Slides
m —12:30PM  HL-LHC upload of equipment to the Layout Database: UR15 URS5 Q@ 15m EEEETT  cold powering system (WPGA/TE-MSC)
Speaker: Miguel Navarro Baeza (CERN he g
P v — 455PM Summary of the of the warm powering IST and SCT campaign In the IT String
HL-LHC_Approval_li k¢ HL-LHC_Approval_li Speaker: Samer Yammine (CERN

& Slides
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Conclusions

Sound quality processes are in place in the IT String, with improvements in various aspects.
Effective collaboration and support from the HL-LHC quality office to deal with quality subjects.

Intervening teams are committed to quality, and they count with experience in quality
assurance/control methods.

WP16 discovered non-conformities up to now are not critical and corrective measurement have
been successfully implemented.

A meeting dedicated to quality is launched to review, among others, equipment non-conformities
potentially affecting the IT String.

= Lessons learned from the IT String experience have been gathered and communicated.
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Thank you for your attention




