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CERN Configuration Management Organlsatlonal
Structure o

Transiation, Minutes

& » and Counall Support )
* Accelerators —
Accelerators and . Finan;e and International ' Research and
. . . man resource i i
- Centralise configuration management processes. h“""”'m T e L iid J ﬂ it 1N
— ] ]
« Located in the Engineering Department — [ wcemd ]
. . . . -~ Administrative e P“e"";em
Accelerator Coordination and Engineering Group — b procsses (49 Reations (R 1) g
Configuration and Layout Section. S — e —
Configuration & Layout - |y Cmemckatos, Physics (TH)
Management team
. . . Engineeri Human Information
« Ensure the configuration management of all primary I | Resoures i) Technology (1)
beam lines (~50km of beam line) S
L ystems L Site Mémgement and I:egend :
\ (SYS) ) Buildings (SMB) ( Sector D p—

* Accelerators’ Sector Experimental Areas
« East Area, North Area, AD etc. = BE-EA group. Activities to be presented by Giulia Romagnoli

« LHC Experiments (example today from CMS)
« LHC experiments - CMS = EP-CMX group. Activities to be presented by Stephane Bally
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CERN Configuration Management Organisational
Structure

The CERN accelerator complex Several actors for configuration management

Complexe des accélérateurs du CERN
cms * Primary beam lines: EN-ACE-CL
* Experimental areas (North Area, East Area...): BE-EA

* nTOF: SY-STI

LHC

T2

HiRadMat
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LEIR |§i with EN-ACE s | P with BE-EA | ‘ i
. . o —+_ (including target) ; (008 keai_meTon i 6| -
| 1994 | | I 4 e
gL f - “TARGET. "~ AREA - -
|
) H (hydrogen anions) P ions P RIBs (Radioactive lon Beams) P n (neutrons P p (antiprotons| P e (electrons) - —
LHC - Large Hadron Collider // SPS - Super Proton Synchrotron // PS - Proton Synchrotron // AD - Antiproton Decelerator // CLEAR - CERN Linear = T
Electron Accelerator for Research // AWAKE - Advanced WAKefield Experiment // ISOLDE - Isotope Separator OnLine // REX/HIE - Radioactive » FTA ) : AD 'TJ[ g et Area ( SY-STI coordination ) : AD RI ng Area.
EXperi t/High Intensit d E gy ISOLDE // LEIR - Low Energy lon Ring // LINAC - LINear ACcelerator // n_TOF - Neutrons Time Of Flight // - -rli 2
periment/High Intensity and Energy ow Energy lon Ring ear ACcelerator // n T Line (EN-ACE (BE-EA coor dlnatlon)
HiRadMat - High-Radiation to Materials - -
coordination) (

AD target area example - Configuration management responsibilities sharing

Slide courtesy of A.L. Perrot (EN-ACE)
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Configuration Management Mission

Provide a clear and coherent representation of the CERN
accelerators, experiments and facilities at a given point in time.

Using various engineering too

Working with various stakeho
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Accelerators Perspective on CM

Hardware Baselines / Product Layout — sequence of Change Management
Breakdown Structures functional positions
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. €] Injection/Ejection Systems F PXMONAAIAP (v.0) PXMONAAIAP - Quadrupole magnet, type 401 ~ MWPS Ring (PR} LE}FDUt
- : ? PXMQNABIAP (v.0) PXMQMABIAP - Quadrupole magnet, type 402 - m SECTOR 1 (
. [Lj Vacuum System - F PXMQNBAFAP (v0) PXMONBAFAP - Quadrupole magnet, type 406 - m SECTION 07
* uj DC Powering ; ? PXMQNECAWP (v.0) PXMQNBCAWP - Quadrupole magnet, type 407 - -

) w

- ] Radiofrequency System # PXMONBDAAR (v.0) PXMQNBDAAP - Quadrupole magnet, type 408 1l PR.SDO1
. > ? PEMOQNCAAWE (v.0) PXMQNCAAWP - Quadrupole magnet, type 408 E] PR.XSEDL.A
: u_j Beam Insirumentation ¥ ) - !
» PXMQMCHAWP (v.0) PXMQNCHAWP - Quadrupole magnet, type 414 E] oo r,(: .
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- TransferLines\ . & PRVCS01.B
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= Accelerators Naming Portal

Accelerators Perspective on CM
Naming Portal

Link to Naming Database

Stores the names/codes of

a” accelerator eqL”pment search.. Documentation Support / Entity codes creation

[] Search also in description =]

LHC Service Element Accelerators Naming service
P CR CERN Naming Schema

P FC FCC Naming Schema « LHC Quality Assurance Plan

¥ HC LHC Naming Schema « Equipment Naming Convention Group Coding Officers
P A Acceleration o LHC Part and Assets Identification
p» B Beam Instrumentation General rules for naming of equipment and signals Up-to-date list of Group Coding Officers
Detailed rules for naming of equipment and signals
Detailed Cryogenics Facilities and Equipment Naming Conventions
Detailed Vacuum Interlocks and Controls Equipment Naming Conventions
Detailed Vacuum Pumping Equipment Naming Conventions
Power Converters and El. Circuits Detailed Naming Conventions
Practical Guidelines for Equipment Codes in the CO group
Naming of Hardware Equipment in the Controls Topology (draft version)

P C Controls and Communication

CO h e re n Ce e n S u red by th e P D Electrical Distribution and Quench Protection

P E AC Electrical Distribution

naming service (EN-ACE-

P G Survey and Geodesy

C L) ’ | N co nj un Ct| on W|th B H Mechanics, Supports and Handling

| Injection

eqUIpment groups_ » J Infrastructure

P K Civil Engineering

e o o o © o o o

p L Layout and Assemblies SPS

P M Magnet System « Equipment Naming Convention

» N Particle Sources o Naming of Electrical Circuits and Power Converters for: LHC Injection
P P Personnel Safety Lines, CNGS

P Q cryogenics and Machine Cryostats
P R Power Converters

B S General Safety PS-CompleX

Equipment codes defined G ——

« Equipment Naming Convention
p U Ventilation and Air Conditioning

aCCO rd I n g to n am i n g bV Vacuum o Conventions for naming of Layout components in the PS ring and related

transfer lines
P X Experiments and Facilities

CO nve ntions th at are ag reed b ¥ Acoess system o ELENA - Naming Conventions for the Layout of ELENA

o |ISOLDE - Detailed Naming Conventions
P Z Electrostatic Systems: Separators and Septa

an d d efl n ed th r.o u g h Q u al ity b OB Oscar Sarbalat Naming Schem o Linac4 - Naming conventions for the Layout of Linac4

p PX PS Naming Schema

Assurance Plans / with
Quality Assurance teams
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https://naming.cern.ch/naming/ui/

Accelerators Perspective on CM & e

Layout Database Development by BE-CSS

Stores the sequence of the accelerators and transfer lines components
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Accelerators Perspective on CM

Layout Database
Layout — sequence of

Not to scale! functional positions \
0‘)\‘\0‘3
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 Layout (\‘\03\‘ ] a\
e e e
- s S/ - a(\d na'\f\s
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1;' 1 mLEIREDm:Lex |nf0rmat|0n and
| . - .
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Accelerators Perspective on CM

Layout Database
v I

# Edit assembly # Edit points @ Publish to InforEAM % Delete element Add element

MACHINE hierarchy

» 1 CTF3 Complex PR.XSE01.B | ID 2389747 &SI Sextupole Magnet, type 608 04-08-2008 @ ENDLESS
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» I SECTION 02
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Accelerators Perspective on CM
Hardware Baselines / Configuration ltems

. . . . , [L'] Linac 3 Hardware Baseline
« Hierarchy of classes, sub-classes and configuration items . G Linacs Hardware Baseline

g |]___'] LEIR Hardware Baseling

g [L'] P35 Booster Hardware Baseline
g [L_'] ISOLDE Hardware Baseline

g [L'] HIE-ISOLDE Hardware Baseline

« Stores approved documentation over the full life-cycle

/1 Policy documents Project Management Plan A

JALY v ons Plans A I3 i i
/"2 \ Processes and standards M Picadenfroceses 82::2:&; F)C””‘L b 4 | PS Ring Hardware Baseline
/"3 Descriptive documents Work Package Descriptions ol >

Operations Manuals
Operations Reports
Maintenance Plans A

» le PS5 Ring L52 Work Package Analysis

/& Records Master/Coordination Schedules
== Budget Break down Documents

Resource Plans & RACT Matrices nte > Schedules ] Layout
Project Risk Regstries m:{;;ﬁ:é g‘;ﬁ;{&‘ 'L v
ECR (Engneeriig range Request/Order Tntervention Requests [ Integration
Project Proposal ”Cq"zn{o sk bl Presentations & Minutes 1
Project Roadmap 5 e % Memos, Let ters, Electronic Mals » [ Magnets
3 Memos, Letters, Electronic Malls B
Presentations
Electronic Mals 2 uj Injection/Ejection Systems
—t— - uj Wacuum System
INITIALIZE  STUDY DESIGN BUILD COMMISSION OPERATE & MAINTAIN DECOMMISSION > [Lj DG Powering
DS DTS ENS N\ S N —— — _
i 8 B i & H— o W k) - ] Radiofrequency System
= Jarh arh A ke /
- le Beam Insfrumentation
> uj Beam Intercepting Devices
TOR (Technica
esian Repor-t > uj Supporis
(DR (Conceptua Eng specifications Manufacture 0&M Documentation :
Deskan f : Proc. Specifications Assembly —— Doesations: ™\ PRA:RAIGS . |1_j Transfer Lines
Schematics I"‘h Dattas'nccts i‘:‘t;;i}k“ P.'cports ) Maintenance RLD(XV‘ ) 7 Infrastruct
20 Drowinas Schematics S lon cords X R A L2 Infrasiruciure
4 MO&_[?)S 20 Orawings Tnspection Records Inspection Records L
Tech Notes/Reports 30 Mock-ups Test & Comg Non-conformity Records
Scl Publications Bliis of Materials (B0M) Non-conformity Records
Presentations Tech. Notes/Reports Tech. Notes/Reports
Tustrations Scl Publications Scl Publications 5
Tlustrations Tstrations Courtesy S. Chemli & P. Bonnal
Photos & Videos Photos & Videos

(ATS quality service)
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Accelerators Perspective on CM
Hardware Baselines / Configuration ltems

Hardware Baselines / Product
Breakdown Structures

[ u:] Linac 3 Hardware Baseline

+ uﬂ Linac4 Hardware Baseling

Sextupole
i uj LEIR Hardware Easeline

JANGI M ag net Type : !' + []j PS Booster Hardware Baseline
RA,‘ PXMXN BAFWP — ; l],j ISOLDE Hardware Baszeling

> ] g - uj HIE-IZ0LDE Hardware Gaseline

4 r,[_j PS5 Ring Hardware Baseline
> llj PS5 Ring L52 Work Package Analysis
- llj Layout

[ Integration

K U_:-J I'-.-'Iagnets - ’ PEAMONAAIAP (v.0) PXMOQMAAIAP - Quadrupele magnet, type 401

o ? PEMQMABIAR (v.0) PAMQMABIAP - Quadrupole magnet, type 402

- ? PEMOQNBAFAPR (v.0) PXMONBAFAP - Quadrupcle magnet, type 406

» ’ PEMQNECAWP (v.0) PXMQNBCAWP - Quadrupole magnet, type 407
- uj DC Powering > & PXMQNBDAAP (v.0) PXMQNBDAAP - Quadrupole magnet. type 408
- ’ PEMQNCAAWP (v.0) PXMQNCAAWP - Quadrupole magnet, type 408
» ’ PEMONCHAWP (v.0) PAMQHCHAWP - Cuadrupale magnet, type 414

- [L‘_] Injection/Ejection Systems

] Vacuum System

Magnet Type |
PXMXNBAFWP

- |1_j Radiofrequency System

- llj Beam Instrumentation

> llj Beam Intercepling Devices
+ ) Supports

- uj Transfer Lines

- [L‘_] Infrastructurs
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Handling Changes in the Accelerators
Separate Asset Replacement

Process Request Process (ARR) also
available for critical asset

Inform Integration (INT) team . .
J (INT) replacements (like-for-like)

Inform Organisation and scheduling (OSS) team

Document inserted in Track-it follow-up tool

gteemont Presentation to
ACE-CL agreement : :
) : Circulation and : .
Change Request Configuration approval Executive Committee
Managers IEFC/LMC
Major change impacting Technical review of Comments follow-up APPROVED
operation / beam optics/ the document
environment
(Form/Fit/Function _
change) * Document released in EDMS
* Types / Functional position creation in
Layout DB, push to INFOR if requested
» Cross-check optics files with optics
* Documents, drawings, models linked to Layout DB Equipment Survey physicists
« Panorama capture and linked to Layout DB/GIS installation prepara;;[ory « Datain Layout DB available for Survey
wor
Team

« Activity by ACE-CL

« Activity by other teams Slide courtesy of A.L. Perrot (EN-ACE)
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Panoramas Pasf?gre?mg

Panoramas (CERN internal)
Outreach version

« 360-degree visualisation of the CERN
accelerators and facilities.

« Started in 2013 by EN-ACE-CL.

 Initially covered only primary beam lines. ¥
Now extended to many surface buildings, &
service tunnels, and experiments.

« Used by many groups across CERN for
preparing interventions, checking layouts
etc. (minimize radiation exposure, save
time etc.)
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https://panoramas.web.cern.ch/#panoramas
https://panoramas-outreach.cern.ch/index.html

Configuration Management Process
360

Panoramas GIS Portal - Machine
EN-ACE-CL
Capture
Registration e MACHINE
Hardware baselines — ;

MAD-X SEQUENCE FILES
OR
PHYSICS FILES

ALIGNMENT
Drawing code
o - }I
DMU — i .!. 3D MODELS

LHC 3D environment Action by ACE-CL
LHC consolidated Layout Drawings

ltems
= Accelerators Naming Portal

Equipment code

Types
Functional Positions

— Action by other teams
Slide courtesy of A.L. Perrot (EN-ACE)
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Some Assoclated Reading

T. Birtwistle et al., “360 Degree Panoramic Photographs During the Long Shutdown 2 of the CERN
Machines and Facilities”, IPAC 2021, Campinas, Brazil, WEPAB315 -
https://accelconf.web.cern.ch/ipac2021/papers/wepab315.pdf

S. Bartolomé Jiménez et al., “CERN Accelerators Topology Configuration: Facing the Next LHC
Long Shutdown”, IPAC 2017, Copenhagen, Denmark, THPAB145 -
https://accelconf.web.cern.ch/ipac2017/papers/thpabl145.pdf

M. Barberan Marin et al., “Integration, Configuration and Coordination: from Project to Reality, at
CERN?”, IPAC 2016, Busan, S. Korea, TUPMWO0O03 -
https://accelconf.web.cern.ch/ipac2016/papers/tupmw003.pdf
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https://accelconf.web.cern.ch/ipac2021/papers/wepab315.pdf
https://accelconf.web.cern.ch/ipac2017/papers/thpab145.pdf
https://accelconf.web.cern.ch/ipac2016/papers/tupmw003.pdf

Conclusion

Coherence is key!

o

m
Qo
=
n

Configuration
Management

360

Panoramas

EN-ACE-CL

Thank-you for your attention
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Configuration Management for Experimental Areas

Experimental areas started adopting the CM strategy in 2019 following the
strategy in place and already implemented by EN-ACE for the accelerators:

The CERN accelerator complex

Complexe des accélérateurs du CERN - NEW CM for East Area: completely renewed with East Area Renovation

Project (2019-2021)

LHC

- AD and ELENA with Transfer lines CM started by EN-ACE and taken
over by BE-EA in 2019

TT42

T2 AWAKE ) -
HiRadMal - HiRadMat CM started by EN-ACE and taken over by BE-EA in 2019
S 0 MEDICIS
@ I S — - NEW CM for North Area: Configuration Management implementation in
Q _ iroting /ﬂ% the framework of the NACONS project.
.j r LEIR — T EAR
p H (hydrogen anions) p ions P RIBs (Radioactive lon Beams) » P (antiprotons) ) e (electrons) } p (muons) EXPERIMENTAL AREAS CHALLENGE 9

Beamlines subject to frequent modifications following requirements of the Users
and Experiments

LHC - Large Hadron Collider // SPS - Super Proton Synchrotron // PS - Proton Synchrotron // AD - Antiproton Decelerator // CLEAR - CERN Linear
Electron Accelerator for Research // AWAKE - Advanced WAKefield Experiment // ISOLDE - Isotope Separator OnlLine // REX/HIE-ISOLDE - Radioactive
EXperiment/High Intensity and Energy ISOLDE // MEDICIS // LEIR - Low Energy lon Ring // LINAC - LINear ACcelerator //

/1 HiRadMat - High-Radiation to Materials / Neutrino Platform BE-EA Group is responsible for CM, coordination and for beamline equipment!!
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Configuration Management Definition

The Configuration Management is a strategy applied to the Experimental Areas with the final goal of:

Provide a clear and coherent picture of the status of a BEAMLINE at a given point in time.

The main elements used by the BE-EA group to develop the CM strategy are:

- Hardware Baseline: Product Breakdown Structures in EDMS (DOCUMENTS Quality Control)

- Layout Database: Sequence of functional positions = space management
(Integration and Installation Drawings + Survey Data)

- Naming: verify and registering all equipment codes on Naming Portal (ATS Sector Quality)

- Infor and EAM Light: ASSET Management

Automatic generation of the sequence file
to import in MADX for beam optics
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BE-EA Configuration Management Tools

CERN GITLAB

\ - f Layout

R \ PRl 3G0 Panorama Project
BEAMLINES

— SEQUENCE FILES MAPS and PICTURES

FUNCTIONAL POSITIONS <
oo . @&

TYPES

/ SURVEY DATA
ACCELERATORS SYNOPTICS
SYNOPTICS

CERN Geographic Information System - GIS Portal - Machine

EAM Light

= Accelerators Namlng Portal

ASSETS

EQUIPMENT CODES = Quality M Vs E

— uality Management Suppo

(FUNCTIONAL POSITIONS) for the 55 i
/ Accelerators & Technology Sector

v 3D MODELS

INTEGRATION NAMING CONVENTIONS

\ DOCUMENTS TEMPLATES

RCERN Drawing Directory Server

ITEMS EQUIPMENT and LAYOUT DRAWINGS
+

HARDWARE BASELINES
DOCUMENTS MANAGEMENT
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Beamline Configuration - Studies
ke

The Experimental Areas are hosting a large variety of experiments/users asking different
setting and special configuration of beamlines. To cope with these request, beamline
physicists are running simulations and calculating beam trajectories and optics.

The NEED could be of a different nature:

- New component

- Functional change (different configuration)
- Layout change

- Beam-matter interactions

The physicists may also help in designing and modifying existing beamlines for future
experiments.

Physics simulations - BDSIM (Geant4) / FLUKA model

& GEANT4

A SIMULATION TOOLKIT

Paelha
DIIvi

Beam Delivery Simulation
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Functional Positions — Beamline Structure

Layout
r Y

MACHINE hierarchy

Q, Search » M CTF3 Complex
4 il Linac 3

e Navigators @ Cassifications
BB Editors M- Template
& Tools Civil works
BB UserReports Machines
‘ MAD Sequences Vacuum
Electrical

EIS

Fieldbus

= Accelerators Naming Portal

EQUIPMENT CODES

Quality Management Support

forthe
Accelerators & Technology Sector

NAMING CONVENTIONS

DOCUMENTS TEMPLATES _

LY

|

M|

oI SPS Marth
I SPS Morth
I SPS Morth
I SPS Morth
O SPS Morth
oI SPS Marth
M SPS Morth
I SPS Morth
O SPS Morth
oI SPS Marth
M SPS Morth
I SPS Morth

2232190 v.0.5 | SPSX-L-ES-0001 v.0.5
Functional Positioning Scheme for the SPS North Area

25 April 2023

I SPS Morth Area

Area - H2 Line

Area - H4 Line

Area - HG Line

Area - HE Line

Area - P42 (P4, P4:6,P42)
Area - P62 (P6,P4:6,P42)
Area - K12 Line

Area - M2 Line

Area -T2 Target Station

A

Area - T4 Target Station

Area - To Target Station
Area - T10 Target Station (T1ONA)

Under Approval

All positions and equipment codes follow a specify convention agreed with the
different equipment groups and stakeholders

Beamlines functional position structure is stored time dependently on Layout Database (LD) tool. LD is the
reference tool that centralize all information and data with links to the other database.

T 5PS North Area - P4 Transfer Line

&) TBACA.X0400000
& TBID.241150

& TCMAAX0400001
2 XVWX0430001
K MTN.X0400003
K MTN.X0400007
K XVA.X0430010

K XVA.X0430011

2 XVW.X0430017
D XTAX.X0430018
K XTAX.X0430020
2 XC10.X0430021
R XVW.X0430020
K MSN.X0430022
K MSN.X0430029
&) 05L.X0430033
& ONL.X0430040
R XTOEX0430042
& BLMH.X0430043
0 MCKCAX0430048
& ONL.X0430050
K ONL.X0430054
) ONLX0430064
K MBW.X0430065
& BLMH.X0430073
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Hardware Baseline - ITEMS

4 1| SPS NA HARDWARE BASELINE X i . .
The hardware baseline is a breakdown structure on EDMS of the components of the beamline collecting all ITEMS there present and all

important documents.
All ITEMS are linked to the functional positions in Layout database defining the nature of the positions, the dimensions, the responsible, ...

| 5PSX - Beam Instrumentation

|| BPEX - Beam Intercepting Davices
L} SPSX- Integration
L 5PEX - Layout

L SPEX - Magnets

L} 5PSX - Supports

| SPEX - Controls

L8

|| SPEX - Beam Parameters

L} 5PSX - Infrastructure
L 5PEX - General Services

| SFEX - Power
L 4 | SPSX - Magnets Pl Classifications ® 7
L 5PEX - Vacuum system | ECR and ARR Magnets _-
x Delete Ty © Clone Type B Assign Parent Class B Unassign from Parent Clas:
il SRS - Safer:.r and Aocass ’ PEMBHHEHWC (v.0) PAXMBHHEHWC - Bending magnet. type MZ200, straight poles i - —— —___

SPMTN_ [iD47534150 ) & D Bending magnet, Tage

’ PEMBHHIHWE {v.0) PXMBHHIHWC - Bending magnet, type M200, tappered poles

’ PEMBHGGHWC [w.0) PXMBHGGHWC - Bending magnet, type M100, straight poles

’ PEMBXFACWP (v.0) PAMBXFACWP - Bending magnet, H or V, type VB3, 1m gap 108mm
’ PEMBXGDCWP (v.0) PXMBXGDCWP - Bending Magnet, H or \ type MCW

’ PEMBXHACWE [w.0) PXMBXHACWP - Bending Magnet, H or V. type VB1, 2.5m gap 108mm
’ PEMBXHCCOWP (w.0) PEXMBEXHCCWP - Bending Magnet, H or 'V, type HB1, 2.5m gap 30mm
’ PXMBXHDCWP (v.0) PXMEXHDCWP - Bending Magnet, H or W, type HBEZ2, 2.5m gap 80mm
’ PEMCHCAHWG (v.0) PRMCHCAHWC - Corrector magnet. H or VW, type MDX

L} 5PSX - Ezpernments
L 5PEX - Mechanical Supports

t 1.2m, depth 1.04m

| BPEX - Electrical Systems

LB

Main Documents SmarTeam / DMU Apertures Domai

© A new base class can be selected by clicking the ¥ when available. Anchor x

DIPOLES * Dipoles Y De
’ PEMCHECOHWE [v.0) PXMCXCDHWC - Comector magnet, H or W, type MNPA3D 482530 MAD RBEND o MAGNET ¥ x
’ PEMQNEETWE {v.0) FXMQNEETWC - Quadrupole magnet, type Q100, 1m « APERTURE HODEL op Assmbties. Hspn |1 Magnet #
APERTURES Slots which should ha. N
’ PEMQMEGTWP (v.0) PXMQNEGTWP - Quadnupole magnet. type QFS, 0.28m CONNECTABLES Connectable Elements N . r—
F PXMONFETWE (v.0) PXMONFETWE - Cusdrupole magnet, type Q200, 2m v e MAD Classes used or . | N
' MAD TOP ASSEMBLIES Slot types used for MAD N
# SPLSE_ FWF (v0) SPLSE_ FWP - Sextupcle lens, extraction : I T —— . opric x Ex)
FF 5PLSH_ FWE (w0) SPLSX_ FWE - Sextupcle l2ns. north area . e oS )
» 88884 MISCELLANEOUS Miscellaneous Lists N
’ SPMBNH_HWP (w0} SPMBNH_HWF - Bending magnet, secondary beams, horizontal, north area ’ NEW LAYOUT New Layout Classes N
’ SPMBENY_HWP [«.0) SPMENY_HWP - Bending magnet, secondary beams, vertical, north area v OPTIC DOMAIN Optic domain (MAD se... N
' 47769961 POTENTIAL EIS ELEM... Classe filtering the po... N

’ SPMBW__HWP (v.0) SPMBW_HWP - Bending Magnet, main, type B2, 10004

-
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TYPES - ITEMS DESIGN - STUDY

Items are the “virtual objects”, results of the design studies collecting all technical information, specifications, drawings, 3D assembly models,...

\ r " Layout

TYPE — ITEMS — What? Shape and Color / Family Name

TYPES

FUNCTIONAL POSITION —WherE? | | Place / Where it is located?

BIBLM  BIBTV
Magnet MCB Line.Bl 8 Line.Blg Magnet MCB Beam Stopper

Line.Magnet 7 Line.Magneti13 Line.BID1y

*oo /\

\ BEAMLII\jE

= Accelerators Naming Portal
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ASSETS

ASSETS are the physical instances of a specific ITEM
All ASSETS are linked to the functional positions in Layout Database

ASSET— WhO? - Filling/ First Name + Family Name

TYPE = ITEMS = What? Shape and Color/ Family Name The assets management tool infor EAM
used is Infor EAM used also °

for work orders, preventive

FU NCTIONAL POSITION —Where? | | Flace { Where it is located? maintenance, . EAM Light
ASSET

Make or buy?
Technical Specification
BLM-0035 BTV-0003

Stopper-o1 MTF
MCB-o001 Bl BLM Bl BTV MCE - 00014 pp 47 Equipment Management Folder
Magnet MCB Line.BIg LineBlg Magnet MCB Beam Stopper Manufacturing workflow
Line.Magnet 7 Line.Magnet13 Line.BID1y

A

. BEAMLINE
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Installation

r Layout

v I PS East Hall Complex
~ I F61 Transfer Line
v @ F61.MQNCLO07
© F61.HMQADOO7
© F61.BLM008 R
© F61.BTV012
© F61.MCXCED13
© F61.MONELO14
© F61.HLMACO14
v @ F61.MCXCED15
© F61.HMCADO1S
© F61TBS016
© F61.TBS017
© F61.TBS018
© F61.TBS019
© F61.TBS020
v © F61.MQNEF021
© F61.HMQANO21
v ©F61.BCTF022
© F61.HBCTF022
© F61.BCGAAD23
& F&1 XSECN 23

CERN Geographic Information System - GIS Portal - Machine

360 Panorama Project

MAPS and PICTURES

25 April 2023

Panorama contact person: T. Birtwistle, EN-ACE-CL

F61 % F61 TRANSFER LINE

Type MACHINE
ID 2122091
Location Fg1
Owner Group BE-EA
Responsible Gijulia
Romagnoli
Links F61 LINE in
GIS

ID 2036829

D

Expert Name Fg1 LINE

Machines

Sequences

F61 (F61 LINE, F61 TRANSFER LINE)

Element isn't related to any
sequence.

F61 Transfer Line

All positions DCUMs are
exported to the survey
database to allow the
alignment and positioning of
the elements

\GE DB

SURVEY DATA
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Beamline Sequence File

From Layout Database is possible to automatically extract (and save in Gitlab) the beamline sequence file containing: “BDSIM / Fluka software is used for beam-matter
interactions, radiation protection studies, and to

- Functional positions and expert names CERN GITLAB provide background fluxes for experiments
- DCUM (cumulative distances) and optical lengths of elements
- Strength/angles variables and values

BEAMLINES

The sequence file is used as input into MADx software that is used for optics studies. SEQUENCE FILES

MAD Sequences

File Type Machine version

(o8 Generate file for  STANDARD v T09 v NAEPIrYSIPEERAN < Fetch latest file © Download 2 Refresh MAD sequence & GitLab file history

100 ersion (4raf) VeTs 20222023 in 10 X SEQICE Foraat Complete beamline built automatically
Generated the 22-FEB-2023 19:17:12 from Layout from |ibrary of Components and

magnetic field maps from MADX

, model from layout database

I* TYPES DEFINITION */

1.709_BXEPFSOL = 8.152;
1.709_BXSCI = 8.2;
1.709_MEXGFHHP = 1;
1.709_MBXHFHHP =23
1.789_MCXCFHHP = 0.4;
1.709_HQNDCTHP = 8.82;
1.789_MQNEGTHP = 8.8;
1.702_MQNELEWP = 1.2;
1.702_HQNEVTWP =13
1.709_HQNFKTHP = 2;
1.Te9_0MK - e;
1,709 THMTV = 8.2;
1.7T09_XCET_gel 1= 8.34;
1.709_XCET 802 1= 8.34;
1.709_XCHV_gel =13
1.Te9_XCON_Pe1 =8.2
1.709_XCON_Pez = 8.2;
1.709_XTCX_gel 2.4
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Beamline Operation

AFT (Accelerator Faults Tracking), Checklist and ASM are used to monitor the status of the beamline during operation and shutdowns.

achine Statistics

9 shUtdOWn

i urin
heck status of bea_m\me d
) m comm'\ss'\onmg...

==l - ASM (Accelerator Schedule Mané{gement) tool is béing set up to have the
s - schedule of the users/experiments with the details of the requests

25 April 2023

OPERATION

Accelerator
Fault Tracking

System Unavailability
@ System U lability — C Ur

Unavailability [%)]
o

100

90

80

[%] Awigejieaeun aangnWIng

AFT used to declare faults and monitor availability and performance of the machine.
The faults are linked to the functional positions in Layout and to the ASSETS
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Synoptic — Beamline Configuration

NEED
- Schematic representation different configuration of beamlines
- Long term configurations, weekly changes....

POSSIBLE APPLICATIONS

- User/experiments requests with hystorical trace of configuration

- Vacuum layout with “live” pump and valve status

- CESAR status of beamlines elements

- Coordination meetings: layout drawings or 3D models

- Documents: schematic missing often reducing clarity of the document

HECAL A
HCAL 2
HCAL 3
HCAL 4

I v o
T8 weac s
I v -

SHIELDING

¥5CI022596
WWCM022586

! =
B

-

-

KTDVD22520
ONLD22526
;| ONLD22538
XWCAD22540

PPE144 2021

COMMISSIONING -
BEAM
H 2060

i1 | MBPLOZ2254T

=+
=+
w
o
]
=]
-
-y
=]
=

WALL

XTDV022520
QNLO22526
QNLO22538
AWCADZ22540

MBPLO22544

XSCI022596

! g XWCM022596

HCAL 1
HCAL 2
HCAL 3
HCAL 4

SHIELDING

PPE144 2021

.
o+
Ity
o
3
i
g
UFEEEl( 3:! I lI=E=!=‘=======-=!!iii==. - .q&é%*é%éé*éé&- e e e M e
NAG4
WCM
DESY XTDV Table

POSITION HCAL moved downstrem 3050mm
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Beamline Synoptic (Under Development)

Future development: since experimental beamlines areas are continuously evolving, to facilitate beamlines coordination and changes of physical configurations, a data-
driven time-dependent schematics is under study to provide a intuitive overview of the beamline automatically linked to Layout Database structure.

Configuration XX at time XX:

From XXX meters (granularity and graphical zoom possibility?)
To XXX meters

Magnet Name Bl Equip BIEquip Magnet Name
| | BID
‘ ‘ BEAMLINE
Status on the dd/mm/yyyy
Overall dimensions

P »
<« »

of component

Relative position of component

Work in progress of BE-CSS, BE-EA group
In collaboration with EN-ACE
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Document Quality Management

= EDMS @ Home ¥ Favourites - [@ Inbox - [B Caddie

At CERN documents are stored and organized inside: Home Fauipment

EDMS CERN's Engineering Data Management Service .

Browse

- The important documents are circulated and approved trough official EDMS process by DOCUMENTS

MANAGERS in the framework of the configuration management strategy

Q UA L I I I Quality Management Support

forthe
Accelerators & Technology Sector

Procedures ad quality processes are listed inside the Quality website at CERN

TEMPLATES are available inside the Quality CERN website: Templates (cern.ch)
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https://quality.web.cern.ch/quality/index.html
https://quality.web.cern.ch/quality/templates.html

CERN

Document Quality Management

Document managers of BE-EA are helping authors to correctly treat/circulate/store their documents
APPROVAL
Document involves discussions on:
o ) ) EATM Budget, Resources, Operation constraints
BE-EA Official circulation Conflicting experiment requirements
. APPROVAL
NEE['Z\ FOR Documents —— of document with /
> Managers EDMS processes
CHANGE
HB Documents, EATM IEFC
ECRs, Specifications
P For information Informed
Document approved
with minor implications
Author wanting to N BE-EA Official circulation
create/save/register a Documents —»  of document with
document in EDMS MElEgEE EDMS processes
Other “official
approval process”
documents
Registration of document on EDMS
— > by document authors
\Ij)v?\se?:eblti ngeognzoﬁgxfgix?sngfrzz to know EATM (Experimental Areas Technical Meeting)
- d t..
\ BSCCL r?w\évr?tir ocumen LHC Injector and Experimental Facilities Committee (IEFC)
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https://indico.cern.ch/category/4286/
https://indico.cern.ch/category/14658/
https://indico.cern.ch/category/14658/

Document Approval Process Management

JIRA project considering each EDMS document as a JIRA ISSUE to be treated by the Document Managers

\,("RA Dashboards ¥ Projects ¥ Issues ¥ Boards ¥ WBS Gantt-Chart ¥ CERNforge v  Create

‘ I Experimental Areas Doc...
A~ summary
& issues
Il Reports r Experimental Areas Documents / EADOC-13 PEOPLE:

summary COVID-19 RISK ASSESSMENT - East Area Celebration Event Reporter: author of document

; Assignee: document manager managing the
PROJECT SHORTCUTS Description Edit  QAdd t  Assi More ¥  New VA . o
L commen = T SuiErson document (QA, circulationin EDMS, ...)
All Documents Table Reporter
v Details
s - EA Projects o ¥ People
EATM Meetings Type & sk - B0 view Workflo i
) Giulia Romagnoli

Attachment riority ¥ Minor REsoanon URTescved
Quality.web.cern.ch None Giulia Romagnoli

Due Date East Area 0
Doc EDMS TEXT Circulation Priort 2706440 - https://edms.cern.ch/document/2706440 @D stop watching this issue

nornty

oty Safety Report
EA Documents Kanban Board EDMS number RELEASED

tob ved befi the 11th-03
- 0 be approved before the 25/Feb/22 5:52 PM
EDMS Creation Date not needed

5 days ago
not needed
Document Type 22/Feb/22
7/Mar/22
assignee » pescipion APPROVAL PROCESS DETAILS oriar
EDMS Status > Attachments DATES
Create EDMS Last Update
T ~ Activity
TO DO IN WORK IN @A - .
EDMS Deadline All  Comments Worklog History Activity
e—————
Comment on Status There are no comments yet on this issue.
UNDER AFPROVAL EATM Status
Q Add comment
EFC Status
DONE
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Document Approval Process Management

EA Documents

Kanban board

All documents treated by the document managers are stored inside a JIRA project, where a Kanban board
is used to have an overview of the documents circulating and to monitor the documents status

am
2 QUICK FILTERS: My Documents NEXT EATM MNEXT |EFC Equipment EA Group HiRadMat ELENA AD MNACONS North Area
~ ECR 14 issues
EADOC-16 9 EADOC-47
Variable Rigidity lon Transport in East New Analog Wire Chamber and
Area T8 Line for Electronics Irradiation Scintillator in H4 Line (TT81)
2708459 - PSZ-J-EC-0002 - httpsy//edms.cem.... 2719144 - SPSX-LTT81-EC-0001 - httpsy/fedm...
Ruben Garcia Alia Nikolaos Charitonidis
¥ ¥
EADOC-50 EADOC-22
CLOUD Facility Modifications during the Low-energy Beams in the TO2 Beamline
PS East Area (B.157) Renovation of the New CERN East Area
2301916 - PSZ-LJ-EC-0002 - https://edms.cer... 2370892 - PSZ-LJ-EC-0001 - httpsy/fedms.cer..,
Antti Onnela Giulia Romagnoli
¥ ¥
EADOC-53
Upgrade of the Second Achromat of the
Create
v
TO DO IN WORK IN QA

UNDER APPROVAL

DONE

East Area

EADOC-41

Repair of VXS5 Vacuum Chamber in T§
Beamline during YETS21/22

2718551 - SPSX-V-EC-0001 - httpsy/fedms.cer..,
Antenio Lafuente Mazuecos

[V

EADOC-15

ASSET REPLACEMENT REQUEST -
QWL X0610072

Philip Schwarz

[V

EADOC-14

ASSET REPLACEMENT REQUEST -
LSX.X0220195

Philip Schwarz

[V

EADOC-45
Displacement of ASACUSA Escape Ladder

Maud Wehrle

VB2

EADOC-29

Installation of Additional Beam Loss
Manitors in the East Area Primary Lines

Oliver Hans

[V

2707044 - SPSX-M-EC-0001 - hitps://edms.ce..

2708196 - SPSX-M-EC-0002 - hitps://edms.ce..

2702462 - AD-LJ-EC-0020 - https://edms.cern...

2689447 - PSZ-B-EC-0004 - https://edms.cern...

£l

Board ¥ v
DONE Release.
EADOC-T7
De-cabling Campaign EHN1 YETS
2021722

2665489 - SPSX-E-EC-0002 - https:/edms.cer...
Alexios Tryfonas Charalambeous

VI

EADOC-11 e

Installation of the Water Cerenkov Test
Experiment in the T09 beamline

2618347 - PSZ-1-EC-0001 - hitps://edms.cerm..,
Dipanwita Banerjee

o

EADOC-62 9

New valve for ELENA to Aegis transfer
line LNEQZ

2144686
Silvia Schuh-Erhard

IV

JIRA PROJECT for EA Document Circulation
Experimental Areas Documents - CERN Central Jira
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See DEMO tomorrow
morning at 9.00!!
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https://its.cern.ch/jira/projects/EADOC/summary

Conclusion

Coherence is key!

o

m
Qo
=
n

Configuration
Management

360

Panoramas

EN-ACE-CL

Thank-you for your attention
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Conclusion

Coherence is key!

SYNOPTIC

o, Atlassian

YJIRA

o

m
Qo
=
n

Configuration infor  EAM
Management EAM Light

_ Accelerator
360 m Fault Tracking
Panoramas

EN-ACE-CL

Thank-you for your attention
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CMS Experiment Configuration Management
Organizational Structure

. by ot g e

Director General
| r—arn s
Accelerators and inance and International Research and
Technology (AT) Numi;‘:z.s)wnn Relations (IR) Computing (RC)
- e Dptomste s [r—
) sy [T Ssheholt Propics (£
Proceses FA%) earionn (451
iy o [
Teriogy ot - ecrenca
mo e o Ovemec A E) fre
o Waran et
N D) oy
sriom Maragrnet ans s
(= [etmary D e G

The CERN accelerator complex
Complexe des accélérateurs du CERN

ALICE me AN North Area

LHCh

7 AWAKE
Em

)
ISOLDE
1 S [
> i
W —— REX/HIE
T
—————— East Area

T

Experimental Physics (EP) Department

800 Members of personnel

12000 Users from their Home Institutes

4 LHC Experiments (ALICE, ATLAS, CMS, LHCb)

3 Support Groups

» Detector Technology
» Electronics Systems for Experiments
» Software Development for Experiments

CMS Experiment Groups

25 April 2023

CMS

DAQ & Trigger

Physics, Software & Computing
Organization

TOTEM

Experiment Systems

» Safety, Coordination and Infrastructure
» Engineering & Integration
» Detector Applications

S

|‘_

|"-, |"—,

EP Groups structure

CMS Organization

EP-CHO-PO  Project Office

CMSTOTEM

CMS Experiment Systems

EP-CHXDA  CMS-Detector Applications
EP-CHEl  CMS-Engineeringand Integration

EP-CHSCI  CMS - Safety, Coordination and Infrastructure

Users Groups

ATLAS Users

)pvv!'i'i?%'i?"i%?:
HE G R G RS

3394 1102 282 247 57
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CMS Experiment Configuration Management
Project Management

Detector Systems Z CMS Management Board- January 2023 Offline & Computing Coordination
EF = e 25 T | o | e :

Carlin, J. Incandela, 1. Meizer-Pellmann, Manager E. Gallo(Deputy)
S. Sharma. A Chavhev:\cz D. Barney (secretary)

Technical Coordination |
Upgrade Coordination W. Zeuner Physics Coordination
F. Hartmann PTr F. Caneli 1 USA Italy
F. Rumenio, A.Dabrowski | |EXGLIMOS R. Perruzza M. Pierini R. Erbacher G.Squazoni
) Hegem.

M Hansen G. Landsberg
A 4 g o itveev
BRIL L1 Trigger Tracker Trigger C i -
e France

D(Sr;a’;n;ru MA‘ 2abi o 5 Butz = S. Donato A. Petrilli
. Sticklan . Bachtis . Veszpremi 5, Corioe ——
C Botta K. Haho o C S:e;«m
PPD D. Contardo
J | | K. Maeshima e
o L8 « A. Meyer
1Hollar - DAQ Gi'lp‘u:;':lv:Se ). Matias —— Switzerland
5.Cap . Preri H. Hoorani Offline & L s il | Ml

Future Configurations e = S Past, Present & Future Configurations
> Study & Design R R T - > Simulation (Digital Twin)

> Build & Commission A — co:r:::m mw""?&:‘?‘

Present Configuration e o

» Operate

> Maintain Upgrade Coordination Technical Coordination  Run Coordination

Past Configuration : e B T At

» Recycle/ Dispose

{ = / o Etadan ae S o

Beam Radiation Instr. and Luminosity

"~ Beam sbort & timing

)

e Future Configurations Future Configurations Present Configuration

o » Study & Design » Study & Design » Operate (DAQ System)
”"“m » Build & Commission » Build & Commission

oo Present Configuration

o » Maintain
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CMS Experiment Configuration Management
Product Management

Surface Sites & Underground Tunnel / Caverns Facil ity Level

Products
Geographic Naming

A

Physics Detectors, Detector Auxiliary Systems, Infrastructure & Machine-Experiment Interfaces System Level
] Gagieerog Mdslof sysere ” [ T—— [ T —— E}wm—mm B ,j, P ro d u CtS
= e : Functional Naming
S| , | ik | : ‘ \
: : s y <
Equipment Level
Products
A
[ \
Cables, Electronics, Equipment & Tools Catalogue of Inventory of
L e - E— = Product ltems Product Assets
. £ 3 Functional Naming Serialized Naming
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CMS Experiment Configuration Management
Asset Management

Functional Position
Data

Asset ltem
Data & History  Specifications

CMS Equipment Management Database (EMDb) Application

ASSET Dashboard Inventary of ASSETs

Items Traceability - Details
Product ASSET Information
& Asset Identifier 16285 '0 Item Name Right Ecal Dee System ECAL Endcap (EE) Sub-detector
Dimensions 1.8m;83.2cm;34m Symbol EE
Code 332

Inventory Barcode 33203000000001
Serial Number Deel Mass 5t
Function/Name Dee |

Operating Status 8 Manufactured

o -

UL-2008

Radiological Risk Unknown Digital Mockup < A
Waste Policy Radicactive (ZDR) r

ledin  +ZFar EE Dee  01-J

Dees Installed
T —

Dimensions 1.8 m;80cm;3.8m
Coordinates -1m;0;+3.7m

o -
ince:
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CMS Experiment Configuration Management

Product Lifecycle Management

CMS Experiment Program/Project Schedule
> Product Operation (Physics Run) & Maintenance (Technical Stop) | jfecycle Timeline

Machine-Experiment Schedule (Maintenance & Operation)

2008

Physics Ru

Construction

2009 2010 20m 2012 2013

Long Shutdown 1 (L51)

2016

» System of Systems

System (Tracker Detector) \/glidity & Versioning

Past configuration

-
i=i N

2014

2015 2016 2017 2018

Physics Run 2
Long Shutdown 2 (2018-2021) L
Year-end Technical Stop (YETS) 2017,

2018 Technical Stop 1 (TS1)

=

25 April 2023

2019 2020 2021 2022 2023 2024 2025 2026 2027 2028
Physics Run 3.0 (2021) P Physics Run 4 (2029-2032)
Leng Shutdown 3 (2026-2028) 1S3
2022 Year-ent d Technical Stop (YETS) 2023.. 2024..

2022 Early Extended Technical Stop 1 (TS1) | 2023 | 2024 2025

Present Validity

1< Construction

2029 2030 2031 2032 2033 2034

Physics Run 5 (2025-2.

Long Shutdown 4 (2033-2034) LS4

Future configuration

(System)
Digital Twin
- 1O ~d
e
by

2035

B8 TS ET
2036 2037 2038 2039 2040
Physics
Long Shutdown 5 (2038) LS5
{End/start)

When Activity
Long
Shutdown 3
(2026-2028)
Ls3
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CMS Experiment Configuration Management
Long Shutdown 3 (2025-2028) Maintenance Project

Initial LS3 Configuration termediate LS3 Configurations =—————)Einal LS3 Configuration

LS3 Maintenance Schedule
by Systems, by Activity Types

lm J S — aintenance Activity Procedure

— ) 3 e s Bill Of Materials

E Bill of materials
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CMS Experiment Configuration Management

Information Systems Architecture

Upgrade, Technical, Safety meetings

Safety, Quality, Project Management, Product Engineering and IT

CMS Projects CMS Roles & Persons

/s

N\

Design, Manufacturing, Operation, Maintenance, Transport, Storage, Disposal

CMS Activities

/ CMS

Radiation Protection

\

Surface and Underground

CMS Safety CMS Facilities
CMS Experiment's Digital Thread
Collaborative Platform CERN Geographic Information System - GIS Portal - Machine
Nam I ng Conventlons CMS Safety, Coordination and Infrastructure
CMS Standards
Physics Detectors, Detector Auxiliary, Infrastructure, Machine-Experiment Interface
CMS Systems

Cables, Electronics, Equipment, Tools

CMS Inventory C

y 4

Cable Types, Equipment Types
MS Catalogue

N
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Conclusion

Coherence is key!

o

m
Qo
=
n

Configuration infor  EAM
Management m—

e/
360

Panoramas

EN-ACE-CL

CMS Experiment's Digital Thread
Collaborative Platform

Thank-you for your attention
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