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Safety

Communication
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Introduction: Information in the IT String

There are many stakeholders in the IT String: = Information gathered in different formats...
sce Reports
\WP1: Project Management T-echnlcal notes
Presentations
\F)’:F:o: rl:;:::(lf;’ator Physics & M | nutes
MS Project

3D models and drawings
Videos, images., etc.

WP3: IR Magnets

WP18: Control Technologies

WP6A: Cold Powering

WP17: Infrastructure, Logistics &
Civil Engineering

WP6B: Warm Powering

B o schine Protectonts = ...And presented in different meetings
Availabilit
¥P15: Integration & De-Installation !
S e String Installation | | String Validation
Meeting Program Meeting
=  Each contribution should be documented: a
Topical
= Scope String Safety meetings:
= Technical specifications Meeting Pi'natgg'r”a%’o?]u‘i%ft’
= Planning and resources = —

= Test results
12th HL-LHC Collaboration Meeting



Introduction: Repositories of information

Different repositories are used in the IT String to store and communicate information:

CERN-0000161172

X Tags ~ [6 =10 IT Smng Create event ~ Room booking
1o active tags. N - Home » Projects » HL-LHC (including HiLumi LHC FP7 HL-LHC WP16 - IT String & Commissio
o 58
i issioni i Q Create event | |
(1T String & Hardware Commissioning (WP16) T Strin g - — ;
4 (11T String Info S :
J Minutes
b () Presentations More info
lj Management Coordination Meetings
inaart Documents = Structure
: U Engineering Specific Topics
> (] Fabrication, Assembly and Verificati
> ] Installation & Commissioning Flea S ELET S
b () validation Program
=
b () Safety IT String

b () Schedules WP16
[4 4 |Page|1 1] b b
() Hardware Commissioning =

iL | ’
HL-LHC PROJECT
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Introduction: Repositories of information

Different repositories are used in the IT String to store and communicate information:

HL-LHC IT STRING

Daily Calendar

Source:

L HL-LHC PROJECT




Documentation overview

The expected documentation includes: Planning baselines
Schedule Change Requests

News

Engineering Change Requests

L ]
Image Galleries >—‘ Communication Management |

Decision Management Requests

Non-Conformities
Impact forms

Safety Assessments System specifications

Functional and

Design drawings
Dysfunctional Analysis

IT String Engineering ]‘ Contribution documents

Technical Notes

Documentation Interface documents

Guidelines

3D Model & Integration studies
IT String Validation

Program Document

Installation procedures

ISTs and Powering Test Advancement reports

procedures

Layout DB & Drawings

Integration &
Installation

Validation
IT String Specific Test
Procedures PI'Og ram

iL | ’
HL-LHC PROJECT

Quality control
procedures and results

Analysis reports
Lessons Learned reports

As Built
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= To track changes,
established
planning.

= BS1: Installation Meeting No. 4
= BS2: C&S Review 2021

= BS3: WP16 PSM 230

= Summary report: EDMS 2583817.

iL | ’
HL-LHC PROJECT

2023

Documentation: Planning Baselines

2024

baselines are

a2

Apr |I"u"|a1,r | lun

Q3

Jul | Aug | Sep

Q4

Oct | Nov | Dec

al a2 Q3 Q4
Jan | Feb |I"u"|ar Apr |I'u"|a1,r | Jun | Jul |}5.ug | Sep | Oct |N|:n.r |

in the String detailed

Interconnections,

T

BS1

Hydraulic Interconnectio

IIIEI

Electrical Interconnections [PCM-magnets)

5 [DCM-magne

Vacuu

f] Pulling N line
Stabilizing with Cu rou
18 kA splices
2 kA splices
Insulation installation
[ EIQA Tests of nets Interconnections at Warm (ITIV & ITIC)
I FRAS installation and measurements
s-QXL)
Cold mass to pold mass piping connection
Cryostat to pryostat connection
Jumper connection
X-ray during night
[ FRAS commissioning
m installation =2
333 Installation of pumping modules and gauges
B Cryo instrumentation installation and test
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https://edms.cern.ch/document/2583817

Documentation: Schedule Change Requests

. H EDMS NO. REV. VALIDITY
Hilumi 2740898 10 VALD
= 0 et

Schedule Change Request documents to inform of new
HL - LHC Schedule Change Request

dates for component deliveries to the String. WP3 DELIVERY DATES - APRIL 2022

SCR DESCRIPTION

WP originator | WP3 Baseline affected Schedule
Equipment | WP3 Equipment Date of Issue. 20220518
Drawing [ Ctresponsible £ Todesco

= EDMS 2740898: HL-LHC SCR — WP3. Delivery Dates of e

Detailed Description

Magnets from WP3 e

New dates for cryomagnets to be installed in the IT String (delivery to SM18 for installation):
+  O1:September 2023;
* Q2a:luly 2023;
*  Q2b:October 2023;
*  Q3:September 2023;

= EDMS 2746191: HL-LHC SCR - WP?7. Delivery dates of Do

*  DCM: May 2023,

WP7 deliverables to the IT String e i et e e LU e e b s s

+  Q1/Q3: September 2025;
+ 02:luly 2026;

*  CP:February 2025;

*  DL:August2025;

* D2 May 2025.

= EDMS 2747986: HL-LHC SCR — WP6A. Delivery dates of
WP6A deliverables s

a v by longer to develop the welding of the cold mass;
© @3 (+5 months): delay induced by joint decision to use MQXFADS in an endurance test, coupled with the issues in

Reasons for the request

bythelonger to develop

ced by the length of the activities related to the cold mass construction in Hitachi
s, they will take 10 months for the prototype due to no previous experience of the
2

induced by coils of MCBXFA, mai tivities
in CIEMAT of MCBXFA in house, and technology transfer to
Elytt for the MCBXFS. i tothe HO correct i mass have been already carri ied

out in building 180 to reduce the delay.
Delays for last magnet to be installed in HLLHC:

. . Page 1of 4 Ternplate EDMS No.: 2725175
iLumi
HL-LHC PROJECT
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https://edms.cern.ch/document/2740898
https://edms.cern.ch/document/2746191
https://edms.cern.ch/document/2747986

Documentation: Contribution documents

= The contribution documents describe the

scope of each WP/Group for the IT String: WP/Group EDMS No. Status
Hardware to Tooling for Service WP3 2188576 Under Approval
be provided installation requests
TE-MSC 2755342 In Work
o Cost and WPGA 2188577 In Work
Activities .
WP6B/SY-EPC 2188575 In Work
WP7/TE-MPE 2188604 Draft for Discussion
P — TE-CRG 2188605 Draft for Discussion
WP12/TE-VSC 2602179 In Work
i WP15.4/BE-GM 2324040 Draft for Discussion
EN-EL 2509609 Released
EN-CV 2621778 HL Engineering Check
12th HL-LHC Collaboration Meeting



https://edms.cern.ch/document/2188576
https://edms.cern.ch/document/2755342
https://edms.cern.ch/document/2188577
https://edms.cern.ch/document/2188575
https://edms.cern.ch/document/2188604
https://edms.cern.ch/document/2188605
https://edms.cern.ch/document/2602179
https://edms.cern.ch/document/2324040
https://edms.cern.ch/document/2509609
https://edms.cern.ch/document/2621778

Documentation: Interface documents

The interface documents describe physical interfaces
between equipment and boundaries of responsibilities.

¢ @ dim T | | ey
INTERF/ ——————————————
( TABLE OF CONTENTS h

2 DFinterfaces

= WP6A general interface document: EDMS 2087862 ===t [ | & Bonmi™ :

2.4 DFXwith Vacuum i ion (Pumpis gauges...).
25 DACwith Cryo control electrani

Interfaces requiring clarification: meetings and related §5§ m :

331 Splitting 9

notes (EDMS 228152) 3 it

34 DFXwith Vacuum instrumentation (Pumping group. gauges..) ..

35  DFHXwith Cry 12
3.6  DFHXwith Quench i 13
3.7 DFHXwith Helium Recovery Lin 1
371 Cold helium gas fram the shuffiing module of the DFHX, by means of a recovery line ... B—"1
372 Warm helium gas the 19 current lead: 1

" i)y ‘Hl oy s el el 3.8 DFHXwith grounding 1
WP7 - MPE Viaps WP7 -MPE WP6A - MSC | "ﬂ . m:ﬂ"m:"'m P :
NOTES Edward Nowak S Giorgio d’Angelo Jerome Fleiter Prepared by: S. Fer R %
Verified by: N. Hery
STRING INTERFACES COLD POWERING DYPGO4=5M18 DIILFA.4SF=5M18 “approved by & &2
INSTRUMENTATION AND GAS LINES i”—fg%": Cables XVtpas + 1HE + 4TT P——|
acl D &
cward Nowak DIILFB.ASF=SM18 Rev. No.
r ward Nowal
oo et e s eaives 10 he "Cet Powin insnconaio st He Recvey i e Dic tobeupdate | XVtpas + 3HE + 2TT o1 2022
ot e g e o e T8, iy
Vincent Froidbise
DFX "
IFS cover box(x2) | & DFX
TRACEABILITY S
™
Prepares by: Schusien Blanchasd (TE MPEL | Diate: H22.05. 50 'WP9 - CRG Giorgio dAngelo
Tk v e BT Gabriella Rolando Canlee
r——TToywrarr T e N QC27=5M18 %}E
E‘:Z;‘ﬁeﬁ'r"a o Nk (TE M St Vo (T I Do B T ZN_RACKS his documentis]
e Rack Instrum.
T e T e B e e e e P [ T—
o R - e ,
able langes iso r
RewNe | Duie | Descriptions ofthe changes Thomas Barbe |m} zx#mum [SuhrD—xluE = Page 20f18 Template EDMS No.: 1311288
Ty == £
T R e o O it e R g e
T e ot
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https://edms.cern.ch/document/2087862
https://edms.cern.ch/project/CERN-0000228152

Documentation: Integration & Installation

3D Model for the IT String ( 90% ,

= Integration Evolution: EDMS 1582348
= Pending integration studies (link)
= Installation drawings to be produced
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https://edms.cern.ch/document/1582348
https://indico.cern.ch/event/1182084/

HL-

Installation procedures definition is in progress.
Advances: Installation meetings and topical meetings.

=  SQXL (EDMS 2735208)

= Jacks (EDMS 2776178)

= Magnets (EDMS 2420321)

= Interconnections (EDMS 2776216)

=  Cold Powering (EDMS 2776217, EDMS 2776222)

= Quality control procedures and results

= Ongoing work: Interconnections

=  Test results & Non-Conformities documentation strategy:
under discussion with HL-LHC Quiality Office.

= Lessons learned reports and As-Built document to
be drafted

= Example: SQXL lessons learned - EDMS 2768428)

iL | ’
LHC PROJECT

Documentation: Integration & Installation

Works, Step 6 - Control & Jacks light tightening - ASG

+ Afinal control of height and roll angle

is done
* Main bolts on the floor are light tightened »
+ Once done, a sticker is placed i

on the jacks i8

Installation below the mezzanine (Q1 and Q2A)

Longitudinal transfer on rolling equipment with tow tractor

D | L=

Activity : Q1 to D1connection

= Installation of fixe points

= Eccobond injection
- QC (visual inspection)

Overview of Cold

= EIQA test before sleey

---------

1) DFHX-DSHX

Sug for e coldponerng tem |21 DFX o o)
3) Triplets & 01 ‘magnet installation including busbar insertion into line N
4 oo - instalation

(21 o - NbTI/NoTI connection, closure of DF Interconnect ~3% )
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https://edms.cern.ch/document/2735208
https://edms.cern.ch/document/2776178
https://edms.cern.ch/document/2420321
https://edms.cern.ch/document/2776216
https://edms.cern.ch/document/2776217
https://edms.cern.ch/document/2776222
https://edms.cern.ch/document/2768428

Documentation: Validation Program

. . . . e | e | e [t
IT String Validation Program Document is released . e,
N - o el B ] [ }";‘:ﬂ':|
o | et e
H d T erky the nemina periermancs
=  Worked out among all the stakeholders in the SVPM = ==l [ | e T = [ ==
L . . it | | oo | wonerem | [t | moemee 1 [omeomeare || —
- = L : :
= Description of requested tests and their main goals A o | [ | e [ e [
wria | S | | wm2 | eontes ] IR P o (L WA IR
il ey e B e —
= Proposal of a test sequence - | e e [ e
) N A T -
) 0l =
@ > — S e O
- i well i = | =
R kit :::::: ‘w’&n wmu‘( =
TEST PLAN Tuneg of 01 weoed | Duchargeex |y | coom TakcTest
wrza s s [ o s
=
HL-LHC INNER TRIPLET STRING C bl | ey = o | e | e | [,
HL-LHC IT STRING VALIDATION PROGRAM o - L el
ey vy S OSSN B e e
Y)!Nl—u(um«huiu[msuk‘ulknnm::';mlubvlmmmmkmullm wries [ imeetartan ween ey | weran v
e o ) [y O |
Rt = [ = [
naTant weran S Tew
Y R O~
TRACEABILITY
Prepored by: M. Bajo, N. Heredia Garcia, M. Pojer 30 S. Yammine: Dote: 2022-01-05
Verified by: M. Bednarek, S. Blanchard, D. Bozzini, G, D'Angelo, G. Daniluk, L De
Maltac, R Denz, J. Fleiter, D. Gamba, M. Garcia Gavela, M. Giovannozzi, N. Grada, A
Herty, S. Kostoglou, W. Maan, M. Modena, A. Perin, £ Ravaioli, G. Rofando, 5. Do 2002021
e e s E
“Approved by: V. Baghn, O. Brining, M. Bajko, A Bakanno, P. Chiggiato, 5. Claudet, A T s Pevevast et v e
Devred, P. Fessia, 8. Goddard, | M. Jimenez, H. M Martino, A Masi,
V.MmmYm.MM'memls«rmnAmL
e o S
e
Rev. No. Date nge:
10 2022-04-27 Document released
\»

Page 10125 Temptae EDAS No. 1313288
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Documentation: Validation Program

= Drafting of detailed test procedures is ongoing = Analysis reports during operation:
= ISTs and Short-Circuit Tests = Automatic reports via Swan Notebook

= Interconnection Tests: Magnet & Cold Powering " Manualreports for specific tests

= Circuit Commissioning Tests
= String-Specific Tests

Analysis of a PNO.c6 HWC Test In an IPD Circuit

@ > AN

([ meremwcr i xws 000003 )

-
HARDWARE COMMISSIONING PROCEDURE

HL-LHC INNER TRIPLET STRING
SHORT CIRCUIT TESTS

Abstract
The tests described in the present hardware commissioning procedure are meant 0 validate the normal
of electrical

network, the circut
disconnector boxes

TRACEABILITY
Prepared by: 5. Seshadri Date: 20220607
Verified by: A Antoine, D, Bozzin, | Fleter, 8. Panev, M. . Thiesen
ands. Yammine.

and M. Zertauth

‘Approved by: M. 8o, A. Ballarino, P. Cruskshank, M. Martino, V. Montabonnet, M.
Pojer, F. Rodriguez Mateos

Distribution: 5V Members and HLLHC PO

Rev. Mo Date nges ooy,

20220607 Oraft version for engineering check
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Documentation: Safety

Impact forms to document safety measures during on-site

System Safety Assessments (SSAs) to be released
before IT String operation. String specific Master SSAs:

Test String in
SM18

EDMS 2568287

Cryogenics for Test
String

EDMS 2366342

Electrical failure
modes of the IT
String

EDMS 2478173

Inner Triplet and
Cold Powering in
Test String

EDMS 2575427

Date : 11.8.2022

SAFETY REPORT

Electrical Failure Modes of the
Inner Triplet Test String in SM18(WP16):
Probability, Consequences and Mitigation
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https://edms.cern.ch/document/2568287
https://edms.cern.ch/document/2366342
https://edms.cern.ch/document/2478173
https://edms.cern.ch/document/2575427

Documentation: Safety

= Functional and Dysfunctional analysis of the IT
String to be completed (EDMS 2276420)

= Technical notes
= AUG Requirements for HL-LHC IT String (EDMS 2706599)
= UPS Supply for HL-LHC IT-String (EDMS 2718284)
= Fix fencing for HL-LHC IT-String

= During Operation
= Safety document containing general safety aspects to be

applied
= Guidelines concerning safety during tests to be included ——t
in the procedures T i
RED Telephone
A CERN Telephone 74444

62 Safety policy and safety training

(ttpi b esn/contentsfery i)
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https://edms.cern.ch/document/2276420
https://edms.cern.ch/document/2706599
https://edms.cern.ch/document/2718284

Communication

In close collaboration with the HL-LHC Communication Office:

News on latest advancements | Image galleries of IT String activities
G e T ——

[eee—
The IT String control room gets ready! Mutmedia & Oureach v " afad otra coleccion
. conns Ordenar par:. Mostrar resultades: Formato se visualizacite:
] [ ] [ ] [ v [emwmeete v] [

[ oo B
5 Photon, Enconracs 4 registro
A“elerat/nq oML PAST IS AN Encontrados 4 regstros

The HL-LHC's IT String home
gets ready

The IT String making big leaps towards its
operation

sing
Test Stand. 1 will cse e s Comppents of he HL-ANC powering
systems, Guefor Tl ¢ the end of 2022

ing team visit to LHC Point 5 (CMS) in Caso France

LEY
T December 2021, the HLALHC T String tesm togeth |

0212200

. R Nres® ..
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Conclusions

Challenges

Clear vision of the IT String advancement - Complete documents in

time for operation

- Standardise level of
detail documents of same
category

documentation needed extensively documented
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HL-L

Special thanks to all collaborators for
their efforts

Thank you for your attention

Questions, remarks...
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