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Main topics exposed

 Some words of introduction
e The LHC installation from the inside

* Organization
* Installation phases

e Lessons learned on the installation
e Behind the scenes
* Methodology

* Lessons learned on project management
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Main topics exposed

e Some words of introduction
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The LHC Project timeline

84: First studies 94: Approval of the project W nesimpremcomchin’
»  of the LHC project , by the CERN Council

98: DUP & Start of 08: 1st beam
? civilengineering ?

09: Start of Physics

13-14: Longshutdown1

19-20: Long shutdown 2

24-25: Long shutdown 3
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LHC Project as a Mega Project

Mega Project factors Impact on the project

Time Horizon
e Multi-year
e Multi-phase

Chain of Command
e Multi-layer organization
* Matrix Structure

High-degree of Specialisation
e Subject Matter Expertise
e Cutting-Edge Technology

Dispersed Teams
e Virtual teams in multiple locations
e Qutsourcing to other countries

Risks had to be properly
analysed

Responsibilities had to be clear

Coordination was crucial

As well as clear and transparent
communication
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Main topics exposed

e The LHC installation from the inside

* Organization

Installation phases

Lessons learned on the installation
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LHC Project Organization (oo

Supporting Departments

Accelerator Beams
Accelerator Technology
Finance

Information Technology

Secretary General

Technical Support

Installation
Coordination

IC

LEMIC
LCC
MARIC
PLC
SC
TCC

Committees Collaborations

Working Groups / sub-projects

Experiments Machine Interface Committee
LHC Commissioning Committee

Main Ring Committee

Parameters & Layouts Committee

LHC Specification Committee

Installation & Commissioning Committee
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IC group organization

Installation Coordination
GL office

Databases & Configuration

— Metallic Structures

Integration

Coordination of Installation

Logistics & Coordination

Hardware Commissioning

Handling & Transport

Sites Management

Assistance to Installation
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LHC installation history

8 sectors considered as 8 machines

Civil engineering and LEP dismantling
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* General Services = 9
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* Cryogenics ®
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* Machine »

Hardware Commissioning
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Civil Engineering phase

9 * 4 main contracts to build:
" * Surface buildings: modification & construction
> * Underground
o * 2 injection tunnels ~gkm
02 e 2 ejection tunnels ~2km
o * 2 new experimental areas
e Modification & consolidation of existing areas
0
44
> 240’000 M3
07 K a B 1 “ {q .
09 . ! " .
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Civil Engineering phase
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e Main issues encountered
* From the Civil Engineering side
* Modification of the contract envelop

* Introduction of the 35 hours/week law in France

» Impact on resources and schedule

* Long discussions leading to the introduction of a fixed cost mechanism

* First time CERN had outsourced the design and the work supervision to
external consultant firms

* From the Coordination side
e Dust

e Endless end!

[
(]
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General Services installation

e Cabling & general electrical devices

Ne]
Vo]

* More than 4’500 km of installed cables

o
(o]

* 2 Industrial services contracts

[e]
Pt

o
N

e Main problems encountered

A

e Onthe Electrical Service side

* 3D integration not complete before the start of the installation,
and late requests from end-users

o
S~

o
(93]

* Availability of cables (another contract)

A

e On the Coordination side

o
(o))

* Lots of delays

o
~

* Non-Conformities at the end of the works

o
w
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General Services installation

 Optical fibres

Ne]
Vo]

* Qualified contractor, very good follow-up

o
(o]

* Fastinstallation

[e]
Pt

o
N

e Water cooled-cables

A

* Unreliable schedule

 Technical problems

o
~

* Mechanical aspects under-estimated

o
(93]

* Atechnical CERN «rescue» team
set in place to solve the issues

A

o
(o))

o
~

o
w
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General Services installation

 Cooling & Ventilation

Ne]
Vo]

* 160km primary cooling pipes & ~8km of flexibles

o
(o]

* Systems installed

[e]
Pt

* in surface buildings & experimental areas,

* in electrical alcoves,

o
N

A

* modification of the control system

 Main problems encountered

o
S~

* Nominal progress rate achieved from the 4™ sector (/8)

o
(93]

A

* Installation drawing not verified by the 3D
integration team

o
(o))

o
~

o
w
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Cryogenic installation

 Cryogenic islands

Ne]
Vo]

» Several contracts

o
(o]

* 5islands for the 8 sectors

[e]
Pt

* Modification and new installation

* «lsolated» works —went smoothly

o
N

 Cryogenic line installation

o
~

* 1 contract for the 27km

o
(93]

 Started in June 03

o
(o))

* After several months of serious technical and schedule problems, works
were stopped by the enterprise on July o4

i

* In order to progress with the installation , CERN set up another technical
«rescue» team to repair and reinstall the faulty equipment already at CERN

A w

* Works resumed on November o4, ended in December 06

10
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Impact of the delay of the cryogenic line

e Risks

* QRL systematic tests at cold cancelled

Ne]
Vo]

o
(o]

* Pilot sector on Beam 2 Injection cancelled

* Logistics

[e]
Pt

» Cryo-magnets storage

o
N

e Coordination

* Sequence of sectors changed

o
S~

* Time-window dedicated to the machine
installation reduced

o
(93]

* Time-window dedicated to the test phase
reduced by a factor 2

o
(o))

i

» Search for additional human resources for
o8 the Hardware Commissioning

R N N L P R N AL R A R O A
A w
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Cryo-magnet transport
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o
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A

* 95% of the total number of cryo-
magnets lowered down through one
single pit
* Weight (34t) / load capacity of the crane

* Dimensions: length ~17m

e More than 1’700 cryo-magnets
transported at a speed of 3km/h max

e Huge scheduling constraint

e Main problems encountered

» Crossing other worksites in narrow areas
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Cryo-magnet interconnections

e Including more than 1'9oo interconnections, vacuum tests,
electrical tests

Ne]
Vo]

o
(o]

e Slow start due to missing adjacent magnets and co-activities

[e]
Pt

e Cruising speed reached at the 3™ sector
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Cryo-magnet interconnections

e Main problems encountered

Ne]
Vo]

* Nov. 06- the inner triplets crisis: defect on the
exchanger tube

o
(o]

* Few weeks after their repair: the spiders broke

[e]
Pt

* «Task Force» set up to repair and analyse the design

o
N

»First sector cool-down without Inner Triplets in
order to gain experience for the following phases

o
S~

A

* Sept. 07: during the warm-up of the 1st sector for
the IT connection, a certain number of PIMs (Plug-In
Modules) were broken

o
(93]

o
(o))

» «RF balls» built to diagnose the number of faulty
PIMs

o
~

A~

o
w
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Individual system tests

* Each system was individually tested

Ne]
Vo]

* Power converters and associated equipment

o
(o]
[

Pressure and leak tests of the cryogenicline

[e]
Pt
[

Collimator tests

@]
N
[ J

Interlock system tests

Extraction energy system tests

Beam Instrumentation tests

o
=~
[ J

Ejection and dump systems tests

o
(9a]
[

Leak and pressure tests of the continuous cryostat

> A

o
~
[ J

Electrical Quality Assurance testing for the arcs and the
individually powered magnets

o
0]

[e]
w
[ ]
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Cool-down

e January o7: difficult start, but weak points quickly identified and
compensatory measures set up:

Ne]
Vo]

o
o

* On Cryogenics side

[e]
R

* tuning of Cold compressors

o
N

* tuning of magnets instrumentation

e condensation and frost on the Current Leads

* On General Services side

o
~

e electrical cuts

o
(93]

e network issues

o
)]

* tuning of the primary cooling

]

o
[¢¢]

o
(o)

o
w
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Hardware Commissioning & Powering tests

e Started in March 2007, difficult start due to a low «Mean Time
Before Failure» and a high «Mean Time Before Recovery» !

Ne]
Vo]

o
(o]

[e]
Pt

e March 2008: with respect to
the last delays and in order to
comply with our commitments
to have beam before summer,
decision was taken to qualify
all circuits to 5TeV (7TeV
nominal)

o
N

o
~

o
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o
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o
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2008, September 10th

0 ==z, First beams
) | Beam 1 threaded around the machine in 1h

Beam 2 threaded around the machine in 1h30
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2008 incident

Ne]
Vo]

o o o o o o o o
~ o)) (93] ] w N P o

o
0]

* On 19 September 2008, during powering tests, an electrical
fault occurred producing an electrical arc and resulting in
mechanical and electrical damage, release of helium from the
magnet cold mass and contamination of the insulation and
beam vacuum enclosures.

[ o
O‘ &o‘

C\E/RW ‘ @ 2017-06-13 LHC Project - EDMS 1813208 - S. Chemli CERN-EN-ACE

EEEEEEEEEEE
EEEEEEEEEE



2008 incident

* In the days following the incident which occurred in sector 3-4
of the LHC, a Task Force was set up using experts from the
relevant LHC systems to:

Ne]
Vo]

o
(o]

[e]
Pt

* establish the sequence of facts, based on experimental observations and
measurements

o
N

* analyse and explain the development of events, in relation to design
assumptions, manufacturing and test data and risk analyses performed

o
~

recommend preventive and The LHC repairs in detail
corrective actions for Sector 3-4 :
and others.

o
(93]

o
(o))

e A fantastic and massive
support CERN-wide!

o
~

o
[¢¢]

[e]
w
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Lessons learned — on installation

* Maintaining sufficient resources in the home laboratory is necessary
to cope with

* tasks outside the interest and capabilities of industry HaNc(I)ta Bene
* unexpected technical or commercial difficulties fdware onjy,

No Controls
* The flexibility and the commitment of our colleagues were the key

competencies leading to success
 But freeze the layout of the machine as soon as you can, it will help a lot...

* Balance risks: lack of competition for contracts can increase project

costs and affect deadlines

¢ 2 firms at least for a single adjudication on large/main contracts
* the only times it was not done, it led to problems (2 out of 3)
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Main topics exposed

e Behind the scenes
* Methodology

* Lessons learned on project management
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Methodology (1/3)

e Quality Assurance Plan

Covers documentation and processes over the lifecycle
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CERN LHC Project Document No.
LHC-PM-QA-100.00 1.4
: 21 Geneva 23 (_uormaioooormss )
e ( AC/DI/PEF ]
P \ ™ i:l;l‘ e ( EDME Documant No. j
- - 103544
( adron

J Collider
project

Date: 2003-04-02

Quality Assurance Policy

ce for the LHC Project

Quality Assuran QUALITY ASSURANCE POLICY

AND PROJECT ORGANISATION

4. ORGANISATION
4.1 PROJECT ORGANISATION
4.2 LHC PROJECT LEADER
4.2.1 LHC PROJECT MANAGEMENT AND PROJECT LEADER'S OFFICE
4.2.2 SUPPORTING DIVISIONS
4.2.3 COMMITTEE STRUCTURE
4.3 QUALITY ASSURANCE ORGANISATION.
4.3.1 RESPONSIBILITIES
4.3.2 DEPUTY TO LHC PROJECT LEADER FOR QUALITY ASSURANCE ...
4.3.3 QUALITY ASSURANCE REPRESENTATIVES AND QA WORKING GROUP ...........ccceeeee
5. QUALITY ASSURANCE PLAN 10
pa| 5.1 PROJECT DEFINITION
5.1.1 PARAMETERS AND LAYOUTS..
5.1.2 LHC HARDWARE BASELINE....

e Table of Contents
- ic ; 1. PURPOSE 5
Chapter 100 Po'“ ! irements forthe LHC Project 2. SCOPE 5
Quality assurance requl 3. QUALITY ASSURANCE POLICY 5

Definitions
entions in use throu

Chapter 200~
Common conv

ghout the Project

WHO does
WHAT and
WHEN

ocedures

o-Pr
Chapter 30 s toimplement QA

Courses of actio

andards
ments for Project documents

policies

Chapter 400 - St

Detailed require

.10

5.1.3 CONFIGURATION MANAGEMENT. .10

es 5.2 DESIGN CONTROL................... 1

00 - DOCUmentTemplat 5.3 DOCUMENT AND DATA CONTROL . A1

Chapter 5 structure and layout 5.4 PURCHASING AND CONTRACTING ......ovonrees 11
For sharing a commor 5% MANUFACTURING PROCESS CONTROL omrrv. 12

. 5.7 INSPECTION, TESTING AND QUALITY RECORDS.. 12

(_hapter 600 - h’]StrUCt\onS xecution of SpECiflC tasks | 5.8 CONTROL OF NON-CONFORMING PRODUCT..... 12
instructions forthee 2000 5.9 HANDLING, STORAGE, PACKING AND DELIVERY . 12

Step by step! 3February 5.10 INSTALLATION, OPERATION AND SERVICING 12

_ 511 QUALITY AUDITS .......ooovveoeoooeeeeeoeen, 13

I 502 TRAINING -ovvvvvvesvovsvssseesssssssssssssssossssssssssssssesssssssssesssssssssssssssssssenne 13

M. Mottier, IS 6. SAFETY POLICY 13
6.1 GENERAL SAFETY......ooovooooooveoooeeoeoooeeeeee e e eeeee oo 14
R 6.2 QAP FOR IMPORTANT SAFETY ELEMENTS .ov.vovorvvvsssnessssssrsssssssnsssssssnnenes 14
7. ANNEXES 14

8. REFERENCES 15

‘| say what I'll do and | do what | said’
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Methodology (1/3) /%
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Covers documentation and processes over the lifecycle | ... ==t = 7 rov

e Quality Assurance Plan

to ensure that all stakeholders are
using the same processes
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Quality g, o ¥

Methodology (1/3) ="
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e Quality Assurance Plan

to ensure that all stakeholders are
using the same processes

 Configuration Management & 3D Integration

what |Hardware Baseline (aka Product Breakdown Structure)
where |Layout Database for Functional Positions — fully developed during the project times
3D Integration fed with the Digital Mock-Up — from Layout DB to 3D-CAD systems
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Project/Product Breakdown

The responsibility of the Project

Engineers is reflected by the
organization in subprojects

The configuration is
mirrored in a tree

A set of approved and released
documents that represents the

structure where all the

documentation is
contained

TG!

o

I

= H{ =
) o=
— =

definition of a product at a
specific point in time

The LHC —understood as a

project or a facility —is

decomposed in terms of

functions

e systems

e sub-systems

* main type units to be
manufactured

Configuration Items
fully under the control
of the configuration
management and on
which the impact of the
changes is analysed

®
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& Policy documents
/"2 Processes and standards

/3 . Descriptive documents
/ 4 Records

Project Proposal
Project Roadmap
Presentations
Electronic Mails

All of theses documents are stored in EDMS and/or CAD PDM

With the exception of mails and scientific publications

Project Management Plan 24,
PM Procedures/Processes

Work Package Descriptions
Master/Coordination Schedules
Budget Break down Documents
Resource Plans & RACT Matrices
Project Risk Registries

ECR (Engineering Change Request/Order)

Progress/Final Reports
Presentations & Minutes
Memos, Letters, Electronic Malls

—

Operations Plans &,

Operations schedules
Operations Manuals

Operations Reports
Maintenance Plans 2.
Maintenance Schedules
Maintenance Manuals
Intervention Requests
Presentations & Minutes
Memos, Letters, Electronic Malls

{/ see Project

INITIALIZE

STUDY

DESIGN

BUILD COMMISSION

OPERATE & MAINTAIN DECOMMISSION

ER T

» »

TOR (technical
Design Report)
(DR (conceptual l;ng. sgecifl::cl,atjﬁ?ns ;;lsa:etif%ﬁure 08M Docurmentation
i roc. Specifications -
ggﬁg:qii?g E Tech. Dﬂtasheets Construction |.) Ereogigres ﬂpeh:(gtlons ‘ Procedures
Schematics Installation [ NeP ointenance - Reports
D Drowings Records Inspection | Records
3D Mock-ups 2D Drawings Inspection | .
Tech. Notes/Reports 3D Mock-ups Test & Comg Non-conformity Records
Scl. Publications Bills of Materials (BOM) Non-conformity Records
Presentations Tech. Notes/Reparts Tech. Notes/Reparts
Tlustrations Scl. Publications Scl. Publications
Tlustrations Tlustrations
Photos & Videos Photos & Videos
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Methodology (1/3)

e Quality Assurance Plan

to ensure that all stakeholders are
using the same processes

 Configuration Management & 3D Integration

Hardware Baseline (aka Product Breakdown Structure) |
Layout Database for Functional Positions — fully developed during the project times
3D Integration fed with the Digital Mock-Up — from Layout DB to 3D-CAD systems
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Methodology (1/3) (@

. r _' Mpiemens o -:._:-_._‘_/-‘_______‘——_
* Quality Assurance Plan P
| For Sharing r::-l:npn . UMens

. . |'l G ¥ 6o .« g,
Covers documentation and processes over the lifecycle /.. ==

to ensure that all stakeholders are
using the same processes

 Configuration Management & 3D Integration

Hardware Baseline (aka Product Breakdown Structure) .
Layout Database for Functional Positions — fully developed during the project times
3D Integration fed with the Digital Mock-Up — from Layout DB to 3D-CAD systems

to ensure that all stakeholders are working on the same version of the specifications
to represent the accelerator in 3D in an automated way
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Methodology (2/3)

e Manufacturing and Installation

Manufacturing follow-up from the early stages
Equipment delivery dates monitoring in the LSS -
Design Office and Central Manufacturing facility scheduling
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INITIALIZE

STUDY

DESIGN

MTF

Equipment Management Folder
Actions : Show NCR Report

Assembly Tree

2, HCLBALADOO-CRO02342 - Arc Dipole LBALA

By HCLBAL_DOO-INC02342 - Cryo Dipole LBAL

&y HCMBALAOO1-02000342 - Cold Mass MBAL

4, HCMB__A001-02000342 - Collared Coil

7y HCMBA_A101-02000342 - Yoke assembly, type
= HCMBA_S012-02000342 - Helium Shell Assem
Z HCMCSMHO01-KE0D1181 - MCS Magnet Assel
53 HCMCSMHO01-KEDD1226 - MCS Magnet Ass(
2y HCMCSMHO02-KEDD1226 - Magnet Modul
# HCDQDBA002-11001352 - Dipole Dicde Stack,
Bl HCMCDOADO1-TEQ00375 - MCDO Magnet Ass
gy HCMCDOADD1-TEODD382 - MCDO Magnet Ass
IZI—@ HCQOBACA101-IN002342 - Cryostat Assembly

BUILD COMMISSION  OPERATE & MAINTAIN DECOMMISSION

@) | @

> ENGINEERING
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2017-06-13

WY \
— " £
FINALIZATION '/
= Sl -— /4
Home | Help | EDMS Portal | News | Login
User: SABAN
Search : Equipment | Location | Slot | System
Equipment Folder: Properties
Equipment Identifier: HCMCSMHO001-KE001226
Other Identifier: MCS-MA-11226
Description: MCS Magnet Assembly (A2)
/ main Y made of PRl B Manufacturing
Actions : History
[External Links
 Click here to view data on the external database
Property Values
Property |Nominal Value |value | Unit
Drawing Version 1
Protection Resistor ID MCS-PR-BOO1
Shield Body ID MCS-ES-11332
Shield End Cap ID MCS-EC-I1333
Connection Cover Plate ID
I leak (4K) 0.21 LA
R dc (4K) 55.69 nohm
I leak (300K) 0.1 HA
R dc (300K) 0.102 ohm
Quench Current 1 1094.37
Quench Current 2 1160.71
Quench Current 3 1159.76
Quench Current 4 1159.93
Quench Current 5 1159.02
Quench Current 6
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VFCDO

Monitoring of delivery dates in the LSS

* Late design — hence late manufacturing — on some equipment

S

00,

930

300,

2730

65327 1980

1891

520

1480

520

6500

JSMAB

VveDaJ

Clear influence on the order of the sectors to close and to bake-out

Manufacturing of replacement chambers in some cases

EEEEEEEEEEE
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 Manufacturing and Installation ==

Manufacturing follow-up from the early stages
Equipment delivery dates monitoring in the LSS -
Design Office and Central Manufacturing facility scheduling

to trace all the important assets with their test results
to organise the order of vacuum sub-sectors to close and the bake-out activities
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Methodology (2/3) =S
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e Manufacturing and Installation

Manufacturing follow-up from the early stages
Equipment delivery dates monitoring in the LSS -
Design Office and Central Manufacturing facility scheduling

to trace all the important assets with their test results
to organise the order of vacuum sub-sectors to close and the bake-out activities

e Coordination meetings

Configuration, Integration, Planning,
Worksite follow-up & logistics — Hundreds of ad-hoc meetings
Analysis of co-activities and worksite safety organisation

CE/RW ‘ @ 2017-06-13 LHC Project - EDMS 1813208 - S. Chemli CERN-EN-ACE
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Safety

IS 5 Rev.
IS 7 Rev.
IS 22 Rev.
IS 23 Rev.2

o Safety is 15t priority

IS 25

e Delicate balance between =

IS 28

host states & European & &2

internal rules o
* Description of the frame %%

A5

work of any worksite is e
mandatory

SAFETY

Work of contractors on the CERN sites

Suisse

Emergency stops
Individual protection
Rules for the safe use d
Criteria for the selectioy
cables and equipment
fire safety and radiation
Regulations applicable
installations

Beryllium

Electrical test bays
Electronics laboratorieg
Dangers due to electric
Polychlorinated biphen
Voltage domains accorg
Glass windows
Safety rules for the use

‘CERN!?

CERN/TIS-GS/98-10  Safety regulations applicable to the work of contractors at CERN TISGS98.pdf
PGCSPS Over CTERN TEDR T VRTTOTTE
LHC-PM-IP-0001 Orgd CH1211 Genéve 23 L 978710 | 0.2 | Draft

REFERENGE

CERN-BE-Note-2009-008-ASR

Date : 2003-02-18 8.pdf

NOTE D'ORGANISATION

PLAN DE COORDINATION DES TRAVAUX
ET DE LA SECURITE DE L'ACCELERATEUR LHC 2008-9

WORK AND SAFETY COORDINATION PLAN
OF THE LHC ACCELERATOR 2008-9

Résumé | Abstract
Ce document s'adresse & toutes les personnes | This document addresses all persons likely to
o’ ol I

amenées 3
F'accélérateur LHC, qu'i
CERM [titulaires et utilis={

CH-1211 Geneva 23 [
Switzerland

magnetic fields at CER] denoreprizes contractany
organisationnelles
de planification et de cof
de sécurité général
Reporting of DOCUMENT FREPARE #AR
g:f:ftiy ::;'0!."8 and safe M. Arnaud, P. Bonnal,
ned spaces . Etheridge, 5.Grillot, S.Hut]
Road traffic at CERN A7.par
Protection against noise AB.pdf
Chemical safety code B.pdf

* “"Plan de Coordination des Travaux et de la Sécurité”
applicable organizational measures in matter of work
planning and coordination, of general safety and

radiation protection

= on the LHC Accelerator installations,
s'agisse de personnels | either CERN members (staff and users) or staff

T
LHC-D-ES-0008 rev 1.0 ]

[ CHR Do v o BB BT Dot
| EN-MEF,TE-MPE,TE-CRG, TE-EPC,BE-OP J

s Dt W2 &
1109116 |

Date: 2010-11-29

ELECTRICAL SAFETY FOR INTERVENTIONS

Engineering Specification

ON, OR CLOSE TO SUPERCONDUCTING
CIRCUITS DURING
2010-2011 XMAS BREAK

1110268

CERN
CHI1211 Geneva 23 0.1  permanent

warm D)
equipme] \‘I
procedu

LHC-OP-05P-0023 v 0.1

 Additional procedures are edited to take into

PROCEDURE

Access to the underground areas of point 7
and arcs 67-78 of LHC during the ODH and
Fire central displacement at point 7

ABSTRACT

This decument describes the procedere to grant acoess to persoanel for ugent interventions in e

account our specific risks e e
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3 levels of schedule

e Strategic schedule

* Strategic goals and major milestones

of the project

e Tactical schedule

W e

i SRS

= g injection
T ERERAL SURYICES [1 NG MAI RN

LHC Project S
Working Summary Schedule —

- T e £
L0 A I T W A S R R R )

b L

g
— —— — | 2
ey (T

= oo
T D ] ______: %

weaq yym Bujuoissjuwos
SUO|S|[j02

* Flow of installation following the main
milestones of the master schedule

H H Task hane | Dumtion | Stag_ T Finhd_ Resceurce fames — Predeceas | e
[ Loglstlcs = = = i = = — Tl i
| 1| 1 1A 28 0a V118250208 1237 3006 132027 (03 10] 1724 [0z 0a [ 182328 a8 1320 27 |

1 - Soctar 45 BESdeys OPHANT 180008 i g =1
2| -amc ElEdays OTALOT 140008 AR =
3 EXIa-TI4E are Sdaps TWIT W07 ELGARDIN © L DGATPEAT I T
4 EDAHOC-: e GNIOT SN ELGA EADICC 3

3 5T R, B, WD Tam JUNT TUTIOF 0RS_EE_Fee 3 . GPSI5T BB, RAF, ROD

& = Bt Tiy  TRINGE PANGT BCPC_cer O LT TR i i

10 Comtigraton Cosvarai. O ITUOT FIGTEC_fee . | Comsigration Comversers

1 Can Lasdn . DFIAM.O Tasy INOWT IWILOT LEL w | Con. Leads - FEANDFRAI

12 Daconsig ROF, ACO, A 0 gays, IBVOY FWIOT PC_fwe " | | Deconsig: ROF, RaD, RE
L] T2bdays ZINOT NI PC_cocdrent OP5_LLI rent PRI p: ye——

B ARD Jbdups VNS WRGT PC_ceclron O75_LLIront ] | D o

® . sk Tdays HAGT AN PC_secFromt GRS L front i 1P — i
= |  Gden 00 120604 Gdays 16108 140200 PC_secFromt £ | e 0-12000A GEi—
% PGE e 12 ldays 1WOBDE 180208 PC_coc From GPS_EE Fron W o POCare 12
EaEr THdays 1ATU07 104207 M p—

Al Consignanon Cosvertens O5Says N7 1407 PC_fedd 3855405 | | Conuignaton Comeiers

- o | ENATR4E UE teays WHIAT 1EMIAT ELOA Lo EOadRE us i
* Operational schedules ;@ =Z.. EZ&ze- 0 =

@ | Con Lesds - DFBU OF 05says IWIAT 20107 MEL 0 | Con. Leads . GRBAE, GFRIL & DFIUG

a | ) 25days ZWIVGT  ZNI7 FroeeFrom QPS_EERC_ecePC 0 g Bl i

i L) T5days TVNAT IMIIOT FroekFroot OPS_EERC_coe T “ @
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Methodology (2/3)

e Manufacturing and Installation

Manufacturing follow-up from the early stages
Equipment delivery dates monitoring in the LSS -
Design Office and Central Manufacturing facility scheduling

to trace all the important assets with their test results
to organise the order of vacuum sub-sectors to close and the bake-out activities

e Coordination meetings

Configuration, Integration, Planning,
Worksite follow-up & logistics — Hundreds of ad-hoc meetings
Analysis of co-activities and worksite safety organisation

to keep all stakeholders on the same page and to reduce risk due to co-activities

@ 2017-06-13 LHC Project - EDMS 1813208 - S. Chemli CERN-EN-ACE 47

ENGINEERING
DEPARTMENT

CE/RW
\

N




Methodology (3/3)

* Deviation Handling

Changes are reported and approved — or not — by the Committees
Non-conformity reports on equipment and installation

CERN 2017-06-1 LHC Project - EDMS 1813208 - S. Chemli CERN-EN-ACE
3 )

EEEEEEEEEEE
EEEEEEEEEE

48



Change Control

 Configuration baselines are established whenever it is necessary to
define a reference configuration during the lifecycle of the product.

* during project times, this was mainly driven by optics modifications or by heavy
changes in the project (RF modifications, collimation project major review, etc.)

* the baseline is used as a starting point for further activities until it is revised in a
controlled way.
e All changes are reported to the Committees handling the project or
the facility as soon as they get circulated
* approval of Change Requests is done by the Committees,

* other technical documents are mentioned at the start of the approval cycle and
when released

* Between two baselines, all of the impacted documents are listed in
Release Notes (also in EDMS)

CERN 2017-06-1 LHC Project - EDMS 1813208 - S. Chemli CERN-EN-ACE 49
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All stored in EDMS

Deviations handling

e From the nominal definition, deviations are treated in terms of
documentation by

r

* a simple update of the Engineering Specification of a product as long as there is

no impact outside (e.g. updates on the list of cryo-dipoles types due to a new

set of interconnections)

an Engineering Change Request issued by any of the stakeholders of the
project (and having an impact on the Form-Fit-Function of a product) if some
parameters/design need to be modified

or a Non-Conformity Report on an equipment or its installation (deviation from
nominal positioning) — that forces the update of the Engineering Specification
of the product

* equipment non-conformities are traced within the Manufacturing and Testing Folder
(MTF — Infor EAM). If the non-conformity is impacting other equipment an ECR could
be generated.

* installation non-conformities are often detected by 3D scans superimposed to the 3D-
intregration model
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Installation non-conformities

* s there enough space left after each installation stage?

* 3D geo-referenced scans on the top of the 3D mock-up scenes

* Installation non-conformities (~5o0 in total) treated by the Integration
team and consequent modifications — if needed — done by the
responsible teams ' 1N

-

-
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Methodology (3/3)

* Deviation Handling

Changes are reported and approved — or not — by the Committees
Non-conformity reports on equipment and installation

to trace the nominal machine and deviations
to trace the space left for the coming equipment installation

CE/RW ‘ @ 2017-06-13 LHC Project - EDMS 1813208 - S. Chemli CERN-EN-ACE
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Methodology (3/3)

* Deviation Handling

Changes are reported and approved — or not — by the Committees
Non-conformity reports on equipment and installation

to trace the nominal machine and deviations
to trace the space left for the coming equipment installation

* Reports

Earned Value Management set up — see back-up slides
Periodic reports to the Top Management, the Project Leader Office, the Committees

CE/RW ‘ @ 2017-06-13 LHC Project - EDMS 1813208 - S. Chemli CERN-EN-ACE
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Scheduling reporting

Broken line

Yellow line is today
Black line is “today’s broken line”
Red line is “last month’s broken line”

RF Installation & Tests

TS-IC-PL

1500

Status expected end wk 45

08 Nov. 2007

Jan.

1250 4

Feb.

1000 A

Mar.
Eow 8 =
s nh 3

~
o
[=3

Standalone Magnets Beam Vacuum (m)
§

Example of IC-group direct

(%3
o
o

"7 Completad Sectors reapened
to install collimators

——————— Installation of bake out equipment

reporting to the DG

RT sectors under vacuum
—— Instaligtion of bake out equipment
——Balke out & NEG Activation comleted

8000

T 5000 g

] 8 ]
8 8 8
LSS sectors at room temperature (RT inm

(=1
k=1
o

on a every month basis

Jan Feb Mar Apr May Jun Jul Au Sep Oct Nov Dec Jan Feb Mar Apr May
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Methodology (3/3)

e Deviation Handling

Changes are reported and approved — or not — by the Committees
Non-conformity reports on equipment and installation

to trace the nominal machine and deviations
to trace the space left for the coming equipment installation

* Reports

Earned Value Management set up
Periodic reports to the Top Management, the Project Leader Office, the Committees

to trace deviations on schedule/cost and to take corrective actions to keep the project on tracks
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Lessons learned — on project management

 Achieving quality throughout the project involves the establishment
and enforcement of a comprehensive and solid QAP

* all stakeholders adhered to the message 'l say what I'll do and | do what | said’
* the weak point was the Interface Specification between two Work Packages
* Unique methodology and common Project Management culture

* methodology now in place for all new CERN projects (Elena, HIE-Isolde, LIU, HL-LHC,
Awake, Physics Beyond Colliders,...) — scalability

* 150 Project Engineers in the Accelerator Sector now trained with OpenSE

e Granularity on information and expectation levels was properly set
* at the crossing points of different points of view, installation oriented

* Project investment on people and tools — learning curve

e EVM should be carefully introduced, supported and assisted.

* done in the middle of the project, but allowed to restore member states confidence
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Lessons learned — on project management

 Central organisation: A dedicated group was put in place gathering

the key organisers integration, configuration, coordination and
scheduling, logistics, operational safety,
hardware commissioning
e Small teams per topic

. . Installation Coordination
* configuration—6 6L offce

integration — 6

Handling & Transport

scheduling -3

logistics —1

operational safety — 4+2

hardware commissioning — 2+10
site management — 8 Corresponding tools and services were
transport — 10+30 handled centrally for all the groups
(equipment and service groups)

assistance to installation — 3+10
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Conclusions

e A solid & common methodology of project management is crucial
* openSE is becoming CERN-internals standard in the Accelerator Sector
* Our best resources are human resources: in addition to a strong

expertise, flexibility, accountability and communication shall not be
forgotten

80%

52%

= Highly effective
communicators

71%

= Minimally effective
communicators

37%

76%
48%

Within
budget

o o
z =
3 g
g

Source: ©2013 Project Management Institute, Inc. Pulse of the
Profession In-Depth Report: The High Cost of Low Performance: The
Essential Role of Communications, May 2013. PMLorg/Pulse
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Back-Up slides

Personal Lessons Learned

Configuration Management,

From Project to Programmed Stops,

Parallel configuration of facilities (LHC — Injectors) and projects (LIU — HL)
IMPACT

PLAN

openSE

®

ENGINEERING
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Lessons learned - personal

* To get documents of high quality means to invest time and effort in
reading/correcting/suggesting to authors

* essential to keep 100% control on the baseline documents and not delegate

* added value is to identify impacted stakeholders not mentioned by authors

e Mid-term/long-term personnel to handle the configuration and
integration data is essential

* the learning curve is long — diversity of document types, equipment groups,
needs, ... - current exercice is over 2 years

* interactions with Digital Mock-Up, Integration and Scheduling are important to
master

 Better 3D reviewing sessions with all players
e Flexibility and human interactions are essential ingredients of success

* Non-conformity checking is better accepted in team-work mode
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Use/ Location Data

Configuration Management

(3)
Cost Center! Gp Unit

i YA N
; / o N\
Industry 5 / e \
- . i / ST \
ke Business cat. g/ e \
10
Y ' Inspired from I1SO 14224:2006
o Installation / funct. \
~
A Plant/Unit
D
Section/System f . \
L] one-to-one mapping
_ _ ) e\ one-to-many mappin
Equipment unit / _\ 7 TIPPINg
10
@ Sub-unit / \
=
= .
> Component / jtems assets \
Ll
Part. [/ o BE \
- )| W
mainly information | physical assets
(3D mock-ups, 2D drawings, | and associated documents
BOMs, various documents)
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. . A set of approved and released
CO nfl g U I’atIO n M dna g eme nt documents that represents the

definition of a product at a

specific pointin time
Industry
The LHC —understood as a
E Business cat. / \ project or a facility —
e decomposed in terms of
O .
o) Installation / \ functions
i funCt * systems
& Plant/Unit ¢ sub-systems
> * main type units to be
Section/System \ manufactured
| one-to-one maEE\ng_
, A\ one-to-many mappin
Equipment unit 1 TopPIng
JE || | || ._ || | | | | | [}
GEJ Sub-unit
BOM management].S . t/ tems
. omponen
e assemblies g P
e sub-assemblies Part / ]
ingl =
e parts ~ | W
. _ _ mainly information | physical assets
This is mainly how reflected in CAD, PDM-PLM, EAM (3D mockiups, 2D drawings, and associated documents
BOMs, various documents)

systems. Breakdown of types
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Purchasing documentation in PBS
PURCHASING-CONTRACTING

CERN/FC/5164-1
CERN/FC/5164-Il

GENERAL CONDITIONS
General Conditions Governing Invitations to Tender and Tenders
General Conditions of CERN Contracts

OTHER PURCHASING DOCUMENTS
Certificate of property

FC5164-1.pdf
FC5164-Il.pdf

CertProp.pdf

CERN/FI-A/2753 Bank Guarantee FI2753.pdf
WORK OF CONTRACTORS ON THE CERN SITES
CERN/FI 120 Special conditions for the operation and/ or maintenance of CERNequipment and FI120.pdf
installations
CERN/ FI /98 Special Conditions for the provision of temporary labour to CERN F198.pdf
CERN/DSU-DO/RH/9335 Relations between CERN, the competent bodies of the Host Statesand contractors DSU9335.pdf

TIS/ES/MD/rb/89-423

concerning occupational health and safety on the Organization's site
Special Health and Safety Committee

TIS89-423. pdf

DSU-DO/RH/1845 Contractors & their staff: Access to & activities on the CERN site DSU1845.pdf

CERN/DSU-DO/RH/8200 The Tunnel linking the CERN sites - Rules for use DSU8200.pdf

DSU-DO/RH/6833 Conditions governing the use of vehicles belonging to or hired by CERN DSU6833.pdf
by the personnel of CERN contractors

DIR/ADM/MI-RH/660 Regulations for use of storage areas in the CERN site for contractor's equipment ADME60.pdf

- Position of non- French firms setting up an establishment in France and of their staff FROO1.pdf

- Position of Non-French firms seconding staff to France without setting up FR0O02.pdf
an establishment there

CERN/DSU-DO/RH/8917/Rev.1 Information concerning residence and work permits for employees of CERN DSU8917.pdf
contractors

- Procédure de demandes d'autorisation de travail pour frontalier applicable G010425.pdf
aux employés d'entreprises établies en Suisse, liées au CERN par un contrat

- Memorandum relating to conditions governing the provision of sewvices in France DSU11048.pdf

Operational Circular N° 5

by firms established abroad (extract)
Letter from French Inspector of Labour (referenced in above memorandum)

USE OF CERN FACILITIES
Use of CERN Computing Facilities

F020731.pdf

0C5.pdf
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Introduction

Database
Architecture, Services
and Maintenance
by BE-CO

Coordination
Scheduling

EN-ACE-OSS
Based on EDMS and EN-ACE-COS
Smarteam Hardware
Repository . Baselines |

by EN-ACE \/

e Versioning of Accelerators in Operation is sequential
* Based onTS/(e)YETS/LS

* One snapshot in the timeline for each TS to freeze the configuration

Documentation

* Preparing projects in advance requires forking the configuration on

e Hardware Baselines —time-dependent and forked

—time-dependent and forked

* Layout data

. . ) ) —time-dependent and forked
* Integration Scenes — with all the services included

e List of Activities to prepare for the new configuration - naturally time-dependent and forked
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Machine Configurations

oty Q BUSINESS AS USUAL IN THE FACILITY

2016 | EYErS 2017 | NS 2018 | 2019 LS2|

YETS
15-16
W o 7 o T o T o] o N e [« o @ [ e | «™

 Configuration of the Facilities in operation
are managed by a Committee

* Based on TS/(e)YETS/LS
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Machine Configurations

i.g. IEFC or LMC

Facility

oo iy Q BUSINESS AS USUAL IN THE FACILITY

2016 | EYETS 2017 | G 2018 | 2019 LS2| 2020

VETS
15-16
W o | e ] [ [« o @ R | o @ | e ] «

- Configuration of the Facilities in operation
are managed by a Committee
« Based onTS/(e)YETS/LS

e Machine Configuration is reporting to the
Committees

* Regular presentations on the coordination of the
activities

* Validation of the Change Requests
* Integration is embedded in the Change Requests

* Layout is maintained
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Machine Configurations

oty Q i BUSINESS AS USUAL IN THE FACILITY
YETS [ 2019 LS2 |

- Configuration of the Facilities in operation
are managed by a Committee

 Madhvea Configuration Bagporting to the
Commpebpasation time with Eng. Specifications and
Efg@%@@H‘E&%Poﬂ&%%%‘%%%ﬁcﬁﬁﬁ'i@ﬂ of the

- VAR Brthetifargn Hioyg efigoherence
. Tn’%‘é]g'rrgﬁcl)enr?seggﬁlgggé@?n the Change Requests

A D AGIAR
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Machine Configurations

Review and freeze Revi d fi Revi d fi
E'g' IEFC or LMC configuration 2017 cgr\#iegvl\.llr?a?ionrggzl% QL cgr\/}%ﬁr%rt]ionrggzzel
Facilit
Committet Q g BUSINESS AS USUAL IN[BHE FACILITY
TS YETS 2018
Q | @

wha'wm@ﬁ@ (FHedAISometimes
ificati d
e e

* Eappotixétles planned for 2018 and ECR already
apprevRAy and validation time of coherence
* P rapeichpleinhd raradibib tirH€ — need their

clighanryessiaeed and handled
Preparing configuration is heavily linked to the equipment lifecycle
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Equipment Lifecycle

E.g. IEFC or LMC

Facility
Committee

Review and freeze
configuration 2017

Review and freeze Review and freeze
configuration 2018 ’ configuration 2021

BUSINESS AS USUAL IN[BHE FACILITY

1% 2016 \ 56517 2017 \ 2018 \ 2019 1S2] 2020

N« | Q | (5 | @ | o Q [ @ [ [
Config in work . underycheck implementation valid.\'ty.du@g.t’he.rw
2017 O ———

_ Prosraseres Spale _ v _ o
Czo(;1{|sg ,- -------- in work Iunder check |mﬁlementatlon .valé:ht&dglrgtrg ru.n co® o
Config in work under check v implementation
2021
Config in_ work
2026
| 888 s
e ACE sections to perform simulations on
Space . . ..
Resgrvation | * Scheduling — enough time for the activity
* Integration — enough space
Study . . .
S  Configuration —any other request in the
neighborhood
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Equipment Lifecycle

E.g. IEFC or LMC F% vali
. of

Review and freeze
configuration 2018

Review and freeze
configuration 2021

Facility
Committee Q BUSINESS AS USUAL IN[BHE FACILITY
piay 2016 2017 | 2018 | 2019 LS2| 2020
e [ e [ Jef | @ ] @ R R I [
c;‘;‘{;g in work . under, e valid.ity.duﬁ\g.l'he.rtgn
Check feasibility Confirm space Ask for
Pre-reserve space reservation Installation ) ) o )
Config in work under check implementation validity during the run
2018 " ceeveseellpessseesessseeesR e e H [Tesseee badiadia A il od
Confirm new? Confirm end
equipment of equipment
Config in work installation |nstallat|on under check implementation
2021
Config in_work
2026
’ ’ @ EN-ACE
PARC AS T Sections
< Approved & Approved
Engmf?erltng Erlj]glneerlng .
pecification ange .
* Diveetitlesttiiyi@opse is over:
i.e. Order
Space . - . - . - . . .
Reservation| Engimesring o Schéduliay e inidats tinstaiteseen
Request 3—% P Engineering = Request *

Specification

A

Study

Design & Build

—a

)

>1nstau>

*Equipment Installation Request
would be more adequate

BRHAGOHEDEInG warlkwite Aéeibation
(Peetication orrtbimRanoadiilities,

s

@%, fety files

éﬁ Al
F?g;&gtbg nvelope

@) | @
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Changes in the tools - EDMS

 Configuration documentation in EDMS needed to be changed to
allow an easy forking on structures.

* Structures needed to be separated
* Documents need their validity to be re-affirmed for a given configuration

* E.g. specifications on the QRL sectorisation remaining valid up-to
configuration Run 2021 or Run 2022.

 E.g. removal of the String 2 documentation in current and future baselines.

CERN 2017-06-1 LHC Project - EDMS 1813208 - S. Chemli CERN-EN-ACE
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Changes in the tools - EDMS

 Refurbishment of the EDMS portal to reflect the forking of

the structures and to follow the Engineering Lifecycle

* Studies — Projects — Operation — Dismantling

¢ Allows a better view on the baseline forking

Project Selection

Accelerators

CERN Departments
Computing

Design & Equip. Catalogues
EU Projects

Experiments

LHC Machine

HL LHC - High Luminosity LHC
LIU - LHC Injectors Upgrade
Management & Committees
Operation

Health, Safety & Environment
External Collaborations
Others

Accelerators-OLD

Studies (on-going)
Studies (completed)
Projects (on-going)
Projects (completed)
Facilities (in operation)
Facilities (under construction)
Facilities (archived)

LHC Complex

SPS Complex

PS Complex

Other Facilities

Secondary Beams & Areas

You've selected: LHC Hardware Baseline

LHC Complex (in operation)
SPS Complex (in operation)
PS Complex (in operation)
Other Facilities (in operation)

LHC Hardware Baseline

LHC Hardware Commissioning (HC)
LHC Design - Parameters & Layouts
1.0 - LHC Design Report

LHC Equipment Codes

| Go | | Cal

@) | @

~> ENGINEERING
DEPARTMENT

2017-06-13

4 L] LHC Complex (in operation)
4 | LHC Hardware Baseline
lL] LHC Hardware Baseline Run 2016
mj LHC Hardware Commissioning (HC)
le LHC Design - Parameters & Layouts
(_]1.0 - LHC Design Report
LL] LHC Equipment Codes
le LHC Equipment Catalogue - by Family
() LHC Operation
(| LHC Safety

CHCProject - EDVIS 1813208 - 5. Chemll CERN-EN-ACTE

= 'q_] Accelerators

(.J Studies (on-going)

] Studies (completed)

(] Projects (an-gaing)

Fl \_-| Projects (completed)

‘_-| LHC Complex Projects (completed)
1.0 - LKC Design Report

4 ] LHC Hardware Baseline Past Runs

[L] LHC Hardware Baseline Run 2015 anc

;__] LHC Project (completed)
ﬂ,] LHC Magnet Tests Operation in SM18: 201
] LHC Test String Project
] LHC Cantrals Project
] LHC OFB Interfaces
\.] LHC IR Upgrade Phasa | Project
\_] Radiation To Electronics (R2E)
\_] LHC Collimation Upgrade

ﬁ,] SPS Complex Projects (completed)

ﬁ,] PS Complex Projects (completed)

(.J EU Projects (sompleted)

\.-| Other Faciltes Projects [completed )

4 | Facilities (in operation)

| LHC Complex (in operation)
4 ] LHC Hardware Baseline
(L] LHC Hardware Baseline Run 2018
\.'l LHC Hardware Commissioning (HC)
;__] LHC Design - Parameters & Layouts
{110 - LHC Design Report
ﬂ,] LHC Equipment Codes
ﬁ,] LHC Equipment Catalogue - by Family

4 LHC Cperation

L] LHC Safety
\.'| SPS Complex (in operation)
\_-| P5 Complex (in operation)

\_-| Other Facilities (in operation)

4 l] Facilities (under construction)

l] LHC Complex (under construction)

F ‘.l LHC Hardware Baselines
[L] LHC Hardware Baseline Run 2017
[} 1 LHC Hardware Baseline Run 2018
[} 1 LHC Hardware Baseline Run 2021
L 1 LHC Hardwsre Baseline Run post-L53
] HL-LHC Modes in the LHC Hardware Base
1.0 - LKC Design Report
;_J SPS Complex (under construction)
;_J P5 Complex [under construction)

ﬁ,] Other Facilties (under construction)



Changes in the tools - EDMS

 Refurbishment of the EDMS portal to reflect the forking of

the structures and to follow the Engineering Lifecycle

* Studies — Projects — Operation — Dismantling

¢ Allows a better view on the baseline forking

(Project Selection
Accelerators
CERM Departments
Computing
Design & Equip. Catalogues
EU Projects
Experiments
LHC Machine
HL LHC - High Luminesity LHC
LIU - LHC Injectors Upgrade
Management & Committees
Operation
Health, Safety & Environment
External Collaberations
Others
Accelerators-0LD

Studies (on-going)

Studies (completed)
Projects (on-geing)
Projects (completed)
Facilities (in operation)
Facilities (under construction)
Facilities (archived)

LHC Complex

SPS Complex

PS Complex

Other Facilities

Secondary Beams & Areas

You've selected: LHC Complex (under construction)

Go

LHC Hardware Baselines
HL-LHC Nedes in the LHC Hardwa...
1.0 - LHC Design Report

LHC Complex (under construction)
SPS Complex (under construction)
PS Complex (under construction)
Other Facilities (under constr...

4 '.1_,] LHC Hardware Baselines
L] LHC Hardware Baseline Run 2017
Ll_j LHC Hardware Baseline Run 2018
L] LHC Hardware Baseline Run 2021
t] LHC Hardware Baseline Run post-L53

@) | @
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= ‘-| Accelerators

(.J Studies (on-going)
] Studies (completed)
(] Projects (an-gaing)

Fl \_-| Projects (completed)

a4 ‘_-| LHC Complex Projects (completed)
1.0 - LKC Design Report

4 ] LHC Hardware Baseline Past Runs

[L] LHC Hardware Baseline Run 2015 anc

;__] LHC Project (completed)

ﬂ,] LHC Magnet Tests Operation in SM18: 201

] LHC Test String Project

] LHC Cantrals Project

] LHC OFB Interfaces

[ ] LHC IR Upgrade Phase | Project

i 1 Radiation To Electronics [R2E)

i ] LHC Colimation Upgrade
ﬁ,] SPS Complex Projects (completed)
ﬁ,] PS Complex Projects (completed)
(.J EU Projects (sompleted)

[ 1 Other Faciltes Projects [completed)

d ‘_'| Facilities (in operation)

F] ‘_-| LHC Complex (in operation)
4 ] LHC Hardware Baseline
(L] LHC Hardware Baseline Run 2018
1 1 LHC Hardware Commissioning (HC)
;__] LHC Design - Parameters & Layouts
{110 - LHC Design Report
ﬂ,] LHC Equipment Codes
ﬁ,] LHC Equipment Catalogue - by Family
] LHC Operstion
L] LHC Safety
1 1 5PS Complex (in operation)
i 1P5 Complex (in operation)

i ] Other Facilities (in operation)

4 l-| Facilties (under construction)

4 | LHC Complex (under construction)
F ‘.l LHC Hardware Baselines
[L] LHC Hardware Baseline Run 2017
[} 1 LHC Hardware Baseline Run 2018
[} 1 LHC Hardware Baseline Run 2021

] 1.0 - LHC Design Report

L 1 LHC Hardwsre Baseline Run post-L53
] HL-LHC Modes in the LHC Hardware Basel

[ SPS Complex (under construction)
;_J P5 Complex [under 33n5t|Z§i:Jn,|

ﬁ,] Other Facilties (under construction)



Changes in the tools — Layout Drawings

e There is an on-going campaign by ACE-INT

¢ to identify and produce all the missing layout drawings, based on machine
regions (period, sector, section)

* to separate all-in-one (e.g. LT, LTB, LBE, LBS) to individually manage them

* to clarify any confusion with the assembly drawings produced by EN-MME
Design Office which are mechanical and not layout drawings

* This set of drawings will then be used to produce the layout
drawings for the post-LS2 period
* in parallel to the data entering in the layout database

* knowing that all incremental changes drawings have already been produced for
the ECRs.
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Changes in the tools — Project Versioning

 Sequential versions for the HL-LHC project (optics versions 1.1, 1.2,
1.3, etc.) will have to be tagged in the new layout database on the
base of the Configuration for Run 2026.

* This will allow a coherence check per recorded optics version

* NB: The current version of the database is unable to do this

e.g. IEFC or L ‘*C — &), Aoy B o ;8 ot A
__» As the LIU proJectiis close to implemientation, da il"be
Committes B BUSINESS AS (JSUAL IN EHE FACILITY
W] rOdUGlEd ba§ U 05: | = - zolw . | 2019 LS2 2020
CZOOHI; _--_;'_-_-__.__RUnS _z_oﬁ 1ec| Implegentation P validity during §he run EDMS and partla”
Config _ MNEIR o e chec jementation. . valite during e .| o b
LR
CEI e e e e SRR e I S S LR e ST ST T el e e s e eIk o W iinslEmentatin
2021 RUN"2021 conﬁguratlon for the post —L52 VEmUn—(EDMSWL“JVUUT)
Czoonlriﬁg : ] wom SR == _&-I-
| 888 s
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Changes in the tools — Layout DB

* New layout DB (+ WEB GUI) under development by BE-CO

Review and freeze Review and freeze Review and freeze
configuration 2017 configuration 2018 1 configuration 2021
ST e

e.g. IEFC or LMC

i
Facility
Committee

BUSINESS AS USUAL IN[BHE FACILITY

2018 2019 LS2 2020

Config k der check
2021
Config _| 1.2 A in work 1.4 2.0 2.1 | 23
e & e e
2026 - —— -3

| 888 e

5 2 = <
a3 48 48 g3 g3 s G 3
e What is a version in the new Layout DB ?

* Aversion represents an installed layout at the end of a stop period

* Itis valid for the whole following run period
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https://layout-test.cern.ch:14001/

From project to installation

INITIALIZE | STUDY DESIGN BUILD COMMISSION  OPERATE & MAINTAIN DECOMMISSION

B R B ® e B B

Engineering Change

Functional and Request/Order
Engineering to ensure the information is
T up-to-date at a given time,
SPECIfICatlonS and shared with all those
e to make people describe their participating to the project
requirements, their interfaces, e to control changes through
their engineering validation and update

impacted specifications

CDR(Conceptual Design Report), TDR (Technical Design Reports), Schematics, 2D-
Drawings, 3D-Mockups, Technical Notes, Technical Reports, Technical Datasheets,

various lists, BoMs, Procurement Documents (TD,TQ, QC, TS, TF), Scientific
Publications, illustrations, sketches, photos, videos
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The installed collider

INITIALIZE  STUDY DESIGN BUILD COMMISSIO OPERATE & MAINTAIN DHCOMMISSION

&T \gg \ﬁé \g \ﬁ? P
’i‘
Ay S Y o Y v Y (L B, /A o
The installed machine evolves Engineering
Components are exchanged Change
New components are installed
The configuration changes Request/Order

Changes are documented
> The impact on safety, infrastructures, on neighboring

systems, planning, budget is carefully studied
The layout is updated to ensure the integration of the
next changes is possible

EEEEEEEEEEE
EEEEEEEEEE
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The Master Schedule

Review of the strategic goals and major milestones

CERN TeTE———
gH_—lZ.:.“J. Gdeneva 23 [ LHC-PM-M5-0001 rev. 4.0 ]
witzerlan: - RN v/ Gmop or Sapplan Coniect o Docomant Re.
LHC Project E acjee %
. 90193
Working Summary Schedule
Date : 2002-03-07
2001 | 2002 2003 2004 2005 2006 2007
[@ [ o [ Qf [ @ [ @ [ o1 [ @ [Q [ Q | o | oQf [ @ | @ | o4 [ @ [Q [ Q3 | o | of [ @ | @ [ o4 [ @ [Q | @ | o
ISMANTLING ini H i
J_{LEPD [ P start magrjet Jj | | injedtion §LH  ring
= installatipn ) test complete
P‘{ rg | TI8 TI2 Pi6 pgh =t to e pachine
CIVIL —¥ L L 2 : 1+ injectipn
= T T T T T T L T T — 3
‘ ‘ ‘ ‘ } | UPGRADE OF GENERAL SERVICFS N ‘J{c MAIN HING e § F
| I | I [N I I [ 1
: | | ‘ : ""SUPERCONDUCTING CABLE DELIVERY | : | ; '_I“( ; - g
B A I S S S R
| / : ‘ | | __MAIN DIPOLE COLD MASS ASSEMBLY : | | | AR, f = 8
: : : ‘ : | MAIN DIPOLE CRYOSTATING (INCL. FRESERIES & SERIES) : : : : = S |lm 3
COLD MASS ASSEMBLY FOR S55 (INCL. TOOLING, SERIES & SPECIAL SSSs) | S| = 3
I T T I T T T | — T T T I — T T 1 =]
| | | ‘ ss|s cnv|os*m‘|r1us (3 g%s ASSEHBLY| (1N¢:|_|, TODI|_ING, SERIES & SPI|EC:[AL S55%) | | | | § Ej‘ =
Q. 172}
COLD TESTS & MAGNETIC MEASUREMENTS =N s o g
T T | — T ] I i I i T I I I I — =
| | ‘ BUFFER STORAGE  CRYD-MAGNET INSTA a1 NING E" 3 =
_—~insertions & matching sections || [ [ || | i 2 2
7 2] o
U of = 3
injection systems 3 =
—
-
~beam vacuum | | | | | | | | 3 o
“—b MANUFACTURING INSTALLATION & COMMISSIONING A > 3
VR U T w3
4.5 K refrigerators o
=l
""" 1.8 K refr. units a
AEEIAE I '////////! !///// IFIFIFFFIIFT | | s -
ABNOEACTORING 77 cryo-distributio |n line
other systems T MANUFACTURING ]
‘ p:aul.faugel_as @Cem._ch 37@ piel:ve.bonna!@c!rn.m_ 373093
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LHC construction & installation schedule

From strategy to tactics
e Aim:implement and control the flow of installation

e Respect the main milestones of the Master
Schedule

e Based onthe WBS
e Linearschedule

e T
':.:‘?1:5'- — ¥ HH i il =

S E———
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Detailed schedules

From tactics to operation

* The LHC main ring: 8 sectors treated
as 8 identical machines
* Arcs
*Long Straight Sections
*Services areas

3.2

= 3 main MSProject files

= Review of the 3 schedules,
and their dependencies on a
weekly base

§ b
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Baseline evolution

LHC civil engineeringwork ~ Water cooled cables Cryogenicline 15t LHC cryo-magnet LHC Interconnection work
lowering
2002 2003 2004 2005 2006 2007

"“““I““ “““ I L L R [rrrr e

| Civil engineering

Cryogenic line installation

Machine installation

2002 |:f ) ;
M B 2002

2003 |,z ;
R - 2003

2004 |.|: == ;
A . 2004

2005 |3 : :
5 35 - : 2005

2006 |. f—;
5 I 2006

2007

2007
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Baseline schedule

The delay of the QRL imposed the reshuffling of some Major non-conformities during installation: +2 months
activities. Additional resources were added for the because of the QRL, +4 months because of the
following phases +3 months interconnections
Id Title Created on
LHC-PM-MS-0005 v.4.0 LHC Construction/Installation General Coordination Schedule 2007-06-14
LHC-PM-MS-0005 v.3.1 LHC Construction/Installation General Coordination Schedule %\ 2006-10-10
LHC-PM-MS-0005 v.3.0 LHC Construction/Installation General&ogfdination Schedule 2006-07-07
LHC-PM-MS-0005 v.2.0 LHC Construction/Installation General Coérdination Schedule 2005-04-06
\(> LHC-PM-MS-0005 v.1.7 LHC Construction/Installation General Coordination Schedule 2003-03-31 c
/( LHC-PM-MS-0005 v.1.6 LHC Construction/Installation General Coordination Schedule 2003-03-18 é:
LHC-PM-MS-0005 v.1.5 LHC Construction/Installation General Coordination Schedule 2003-03-03 1%
LHC-PM-MS-0005 v.1.4 LHC Construction/Installation General Coordination Schedule 2002-04-19 g
£
LHC-PM-MS-0005 v.1.3 LHC Construction/Installation General Coordination Schedule 2002-03-27 §
LHC-PM-MS-0005 v.1 LEP Dismantling and LHC Construction/Installation General Coordination|Schedule 1999-04-06
o ) Interconnection non conformities + Inner
\[ Hardware commissioning was included \" Triplet Crisis +7 months
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EVM Basics

{

=T

BAC

Planned Value PV

Y,

/
-~ ——

. : } time
Project Project
Start Date End Date
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Industrialization & production ramp-up
LHC superconducting dipole magnets

1250

1000

750

Equivalent dipoles

500

250

0

1-Jan-99

Preseries

IT

|

Ad.

l

1-dan-00  1-dan-01

1-Jan-02

1-Jan-03 1-dan-04

1-Jan-05

1-dan-06  1-dan-07

1-Jan-08

— Contractual

Collared cails

== elivered cald masses
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Schedule Variance

{

T

Budget at Completion
BAC | &

Planned Value PV 5

SV>0 (&=
SV<(Q
_ Schedule
SV=EV-PV Variance
\ EV Earned Value
hY ti
, : 7 time
Project Status Project
Start Date Date End Date
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Cost Variance

{

T

Budget at Completion
BAC | &

Planned Value PV\V
" V>0 =

CV<Q =

\ EV Earned Value
, : :} time
Project Status Project
Start Date Date End Date

Courtesy P.Bonnal
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Risk Analysis

Each risk was assigned a measure for

1. Likelihood rare, possible, likely, frequent, very frequent

2. Impact on CERN's Objectives insignificant, moderate, major, catastrophic

3. Impact on the interruption of operation hours, days, weeks, months

from which a score was derived to rank the risks.

A record was prepared for each risk giving a
description, the owner, the measure which
could be taken to mitigate it, its cost, its score

and the new score if the mitigation measures
are taken.

Based on this analysis, the Management took
the decision on how to handle each risk. i.e
take mitigation measures or accept it.
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Risk Analysis

Risk Score
[Equipment / System] without with
consolidation | consolidation
Probability of failure (P) | Rare {oncein 10 to 25 years) = 1 4 2
Possible (once in 5 to 10 years) = 2
Likely (once in 2 to 5 years) = 3
Frequent (once a year) = 4
Impact on CERN's Insignificant (loss of 1 day of physics or less) = 1 2 1
scizntiﬁc objectives (IO) Moderate (between 1 day and 1 week of physics lost) = 2
] Major (up to 1 month of physics lost) = 3
Catastrophic (no more operation, failure to meet scientific
objectives for the year) = 5
Impact on CERN's (AB’s) | Insignificant = 1 2 1
reputation (Lﬁ) Moderate (problem dealt with inside ATS) = 2
Major {problem discussed at Executive Board or Governing
bodies) = 3
Financial Impact of | Insignificant (<0.1% of ATS annual operation budget or less than 3 1
failure (If) 100 kCHE) = 1 ‘
Moderate (between 0.1% and 1% of ATS annual operation budget
or0.1 - 1 MCHF) = 2
Major {additional budget essential for repairi.e. > 1 MCHF) = 3
Catastrophic (report to Council, could jeopardize CERN's future) =
5
Safety Impact of failure | Insignificant (i.e. no injury or environmental consequence) = 1 1 1
(IS) Moderate (i.e. injury requiring medical attention, but no loss of
working days) = 2
Major (i.e. serious injury requiring medical attention and loss of
working days) = 3
Catastrophic (i.e. loss of life) = 5
Facilities Concerned (i) LHC scientific program (i = 0.3) 0.3 0.3
LHC test beams (i = 0.1)
SPS fixed target scientific program (i = 0.15)
PS fixed target scientific program (including nTOF) (i = 0.15)
AD scientific program (i = 0.15)
ISOLDE scientific program {j = 0.15)
The Risk score (Rs) is Rs = P x max(lo;Ir;If;Is)
calculated as
The weighted Risk score Rs' = Rsx2i
(Rs') is calculated as

\
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Lessons learned

 Balance risks: lack of competition for contracts can increase
project costs and affect deadlines

* 9o main industrial contracts in the world

* 2 firms at least for a single adjudication on large/main
contracts
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From Project to Operation

* LHC has a cycle of ~ 5 years
* ~ 3 years of operation (incl. 3TS & YETS)

* ~2 years of Long Shut-down to consolidate, upgrade and
perform full maintenance of the different systems.

Long Term Schedule - June 2015 - new proposal (injectors)

2015 2016 2017 2018 2019 2020 2021

a1ja2{a3ja4|a1]az]a3]a4|a1]a2]|a3]a4]|a1|az|a3 |a4]a1 [a2]a3]a4]|a1]a2]a3]a4|a1]az2 |a3 a4

LHC
Injectors

2022 2023 2024 2025 2026 2027 2028
a1ja2{a3}a4|a1]a2}a3]a4|a1]a2]|a3]a4]|a1}az}a3 a4|a1 |Q2]a3]a4|a1]a2{a3{a4|a1]az2 |a3 a4

LHC
Injectors

2029 2030 2031 2032 2033 2034 2035
ai]az]a3ja4|aifaziaz]a4]ai]az]a3|a4|ai[az]a3]a4]ai]az]{a3|a4|a1{az2]a3]a4]a1]az a3 |04

LHC
Injectors
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QAP - document evolution

» Configuration Management

 Exported to the existing beam facilities

* ECRS : templates evolved- additional chapters concerning the existing
situation, schedule, impact on utilities and services, safety aspects, follow-up of

actions

* Space Reservation Requests
were introduced

®

ENGINEERING
DEPARTMENT

C\E/RW 2017-06-13

N

LHC Project - EDMS 181

VALIDITY

EOWS 1. TEV.
1551627| 0.2 ‘ DRAFT

REFERENCE
lJ [ PS-LJ-EC-0001

3

PS Upgrade
o Date: 2016-06-20

SPACE RESERVATION REQUEST

PS Ring 2 GeV New Injection
Septum and Bumper

Dismantling and removal of the current injection equipment in straight section 42
followed by the installation of the new eddy current septum based injection.

IDOCUMENT PREPARED BV:
Michael Hourican TE-ABT

DOCUMENT TO BE CHECKED BY:
W. Bartmann, 0. Berrig,
ini,

DOCUMENT TO EE APPROVED EY:
K. Hanke,
G. Rumolo,
M. Meddahi
(on behalf of the LIU Project)
R. Losito
(on behalf of the IEFC)

croix,
3 g, Y. Muttoni,
A. Newborough, B, Riffaud,
8. Salvant, L. Soby,
R. Steerenberg, D. Tommasini
+
EDMS e-group
*LIU-PS-PROJECT TEAM'
+

EDMS e-group ‘ecr-ps’

OCUMENT SENT FOR INFORMATION T0:
LIU-PS Project team members

‘SUMMARY OF THE ACTIONS TO BE
Reservation of space in 5542 of the PS Ring

Note: When approved, a Space i Space tion Decision.
‘This document is uncontrolled when printed. Check the EDMS to verify that this is the correct version before use.
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Configuration & Layout db evolution

Integration of 360°pictures in layout database

L N ® panoramas.web.cern.ch > [+

Region: PR SD08 Date#2016:02:02
lease note that the situation may hav
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https://vosimetk.web.cern.ch/
https://vosimetk.web.cern.ch/

Coordination of Programmed Stops

e Participative approach

* Integration & work preparation meetings
with stakeholders and experts

WPA: What, where, how, when...safety
» Skeleton schedule p

detailed resource levelled schedule
& access constraints schedule

* ALARA meetings where needed

Posifion théorigue
e Non Conformities detection

'|
eased with Scans

| Maillage Catia
i
'

L ¥

Position reélle
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The painful ast year of Operation

e 2010 Was not a smooth year
* Operation and physicists waited many years for beams

* Programmed stops were mandatory to cure the technical teething problems and
perform a regular maintenance (reliability)

* Recovery after each programmed stops was long, coming from the fact that we
had no means to strictly control the activities (as the access system was linked
only to the “training” database!)

* Moreover, the same information was copy-paste into different forms, and access
time to the machine was huge (average of 20 minutes/person - ~ 5oo persons
wanting to access - 2 operators granting access

P Intervention Management Planning And Coordination Tool
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IMPACT

» One database grouping all the interventions in all the accelerator complex

» Approval process through the existing Electronic Document Handling (EDH)

»Linked to the Access Control System database

» Generation of safety forms: fire permit, DIMR...

Workflow

Request

Technical approval

#r 71830 - Finished

~ C
H Save W Refresh Clone (5 Split

a7, Approvals

Title™: IP6: HV divider inst @BJBHT.C5LE Facility:
Responsibla:  VIATCHESLAV GRISHIN & 74131, 163132 pctivity Type:
Activity Cluster: Pty

Safety Procedures and Hazards-

Documents:
Document Type: VIC

=
g

Comments:

(=]

Lockouts:
Document Type: Electrical

Leocation Hazards:

Created by VIATCHESLAY GRISHIN on 26-Nov-2015 0848

[E) change Requests .25 Seo Workllow &7 Attachments (0) () View History 8] Download PDF

LHC Machine
Installation
Next Technical Stop

*  Document number: 2501 [

*  Document number: 2720 » (3

No Location Hazards declared for the activity

Activity Hazards:
Work Orders ihpe:§lians
Info Lines o
G ¥ Measure st not exf
Compensatory Measures:
C\E/RW @ 2017-06-13 LHC Project - EDMS 1813208 - S. Chemli CERN-EN-ACE 96

~> ENGINEERING

DEPARTMENT




From one project to multi-projects

[ [ [ Propet] T [ [ [ o] [ tha [ [ Rn] [ p=2]] [rof [ ths |
LHC installation . o
SMACC —o
|_|U oo o0—o
HL-LHC o
Consolidation

e 6 6—0 o o o 0—°

Minor upgrades
Maintenance

e 6 6—0 o o o 0—°

1111

e ¢ 6—0 o o o 0—°

Accelerators &
Technology

Projects: HL-LHC,
LIU, Consolidation,
CLIC, FCC

@ 2017-06-13
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From one project to multi-projects: OPENSE

Sign in Directory

Co
A5 open, lean participative /77
L« () O D @ m S E systems engineering /770/7

Why openSE?

0

The development of this dedicated framework is motivated by the observation that project management and

systems engineering standards and methodologies, be they of general purpose such as the PM1#'s Project RECENT COMMENTS
Management Body of Knowledge or more specialized such as the 's Systems Engineering Handbook, are No comments available.
not very suited to development projects of scientific facilities emitting ionizing radiations or systems subject to

ionized radiations. It should be noted that scientific facilities or systems are importantly one-of-a-kind systems

of an extreme complex nature. Project management and systems engineering frameworks designed for space

development projects are partly suited, but for reasons that are fully understandable, they insufficiently take into

account safety and remote engineering concerns to the extent of their level of requirements for scientific facilities

emitting ionizing radiations or systems operating in environments with artificial ionizing radiations.

Home

Courtesy: P. Bonnal
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From one project to multi-projects: OPENSE

* Common understanding of roles and responsibilities

|
|
: i|| L‘. ah ‘E PijeCt RnnrA /nb) {
| | — Strategic/Stq
I| fr@‘)) ’ '
| & @ 2<om gy Project Manager (PM)
'|||' Donneur d%r{ Project Leader (PL), Project Coordinator, Coordinator
Chef de projet (CP), Maitre d'ceuvre (MEU)

| Projektaussch
) Projektleiter (PL), capoprogetto (CP)

' @ Ensure the strategic mana

' Is ultimately responsible W

¥ Guarantee the acquisition 3¢ @ Ensure the operational management of the projet

-’
- @ Validate transitions betwee @ Is responsible for the organisation of the project
-2

W)

| ® Incase if conflicts, arbitrate and for its coordination

| S — —l
| e ——

Courtesy: P. Bonnal
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From one project to multi-projects: OPENSE

* Common understanding of a facility or system lifecycle

I|

|

|
|

~ FINALIZE
INITIALIZF, €™ —ecicy  BUILD COMMISSION

INITIAL! INITIA
. LIZE sTtupy |
v & % | S
I'. Z’”1| =5 | —
', — UL | BUILD
', ," [~ Il R
I|I ‘__'_r-._? e@ ‘....q. % ‘jﬁ-
| = <
¥ y COMMISSION
S \ \
I'. . IS ) 9 h ey
I'.I i (33 §, lll

'.I_______"I | c i i
apitalize of the lessons learned

FINALIZE

e —
\ll
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From one project to multi-projects: OPENSE

- INI

A amee pmjecj' TIALIZE STUDY DESIGN  BuiLD COMMISSION FINALIZE
Il M 3y, & % \ DS B €

| work e N ___ﬁ ___/ﬁ /ﬁ

i|| Resd PROPOSAL) [ ROADMAP "egularly updated to take into account furth o —_ . -

| proj [) MANAGEM N

II ProjectPFODOSG‘ EERiJ DOALTEPE bt e HENT PLAN €gularly updated to align with the mandate

|| Proﬁttiof&“s\ap

[ Presen

'| Flectronic Mals INITIALIZE STUDY DESIGN BUILD COMMISSION FINALIZE

| e /1

| INmAZE STUDY é \gé \gg oY \Q \Q

| 8 (A WO eV Sttt o (e tiell 7

|| o IR Giikadi

| ) Desgn ~_,CDR D VAP D) D VAR, — Procedure
| = ) epuUIL - — . o \-f;:-:: L

| (ORoncepta Desgn~_,TDRD  VEPD DVER, | Procedures

|| Design Report) }I Report _ & Repor

schematics Operations
| 20Drowings |' INITIALIZE STuDY DES
’ IG

S - | S ¢ - N BUILD COMMISSION FINALIZE

| s¢l Publications | & ZEA S N\ S R\

|I Present::ﬁ;‘s || ,_’ J7 /@ /ﬁ' .$ ﬁﬁ

| Thustra e = Z_ ; Z - i

| m ; .

| o
J'| ——— Courtesy: P. Bonnal
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From one project to multi-projects

* Frame of a common methodology in place

* Project and management tools in place to manage each project
* Project structure, reqular reviews of technical aspects, cost & schedule
* Layout db & configuration management
* Earned Value Management

* Activity Planning Tool » short, medium and long term resource planning
* Schedule & control of activities

 But preparing LS1, we faced to a tricky point:
* Project engineers were assuming the support resources available 9
* Small support requests were coming late %)
* Support groups were struggling with the delicate balance

g4

between resources and workload o=

(c\E/RW) ‘ @ 2017-06-13 LHC Project - EDMS 1813208 - S. Chemli CERN-EN-ACE
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PLAN

Prior to the start of an LS, we need to define which works will be
achieved and which are the potential options, based on priorities
given to activities and the resources we have

PLAN = A unique repository
gathering all activities for a certain period of time
with a simple approval process

>
to harmonize the method

to give decision makers and the support group a clear picture of the
different requests, and their impacts.
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PLAN

Group creates activities, adds scheduling and requests contributions

.......... Created

* Group submits activity for prioritization

Plan coordinator prioritizes and schedules all activities

Group allocates resources to the activities

i

Group confirms validity of its contributions

Under approval

* Plan coordinator submits activity to final state

e e
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= < CreateActivity

Sign out

LS2

Version 1
P Versions
@ Dashboard
EE Activity list
& Resource list
Specific data <
M Activity Workflow
¥ Plan Roles

& Reports

BB Activity list

£ Refresh Table ¢ ResetFilters

Title

# 10863 Provide one injection kicker

magnet fro ELENA

I I ) E

ELENA Phase 1 - installation and
commissioning

# 10618

# 10624

New cryodistribution for AD: 2018

Consolidate the ventilation system
for the AD target

S
g

# 10696 ELENA transfer lines - New project

Consolidation of AD vacuum
system [EYETS2016]

# 10610

# 10922 AD C02 RF System Upgrade to

Finemet

# 10990 Adapt to suppression of

ADECONTROLS specific database

& 10956 General maintenance of AD

(unforeseen from now to LS2)

PLANVv.1.11.9

Status: Resource Allocation, Under Approval

Group
Department-... v

TE-ABT

TE-VSC

TE-CRG

EN-CV

BE-ICS

TE-VSC

BE-RF

BE-CO

TE-MSC

Priority
Select a priority... v
4a. Approved project

if budgeted

4a. Approved project
if budgeted

4a. Approved project
if budgeted

4a. Approved project
if budgeted
4a. Approved project
if budgeted

4. Approved projects

4a. Approved project
if budgeted

4. Approved projects

4. Approved projects

db-51118.cern.ch

WBS

Work Breakdown Structure

AD

ELENA

AD-UP

AD-CONS

COMPUTING

AD-CONS

AD-CONS

AD-CONS

AD-MO

= Bulk (308)

Facilities
Facility

AD

AD

AD

AD

AD

AD

AD

AD

AD

& Export - Show/Hide columns +
1= Group Validated
contribution contributions
- Select the contr... ~ Range -

EN-ACE-SU, EN-CV,
EN-HE-HH, EN-MME,
TE-VSC-BVO

BE-ABP-HSC, BE-BI,
BE-CO, EN-ACE-SU,
EN-MME, TE-MSC,
TE-VSC-ICM

BE-ICS-PCS, EN-EL,
EN-HE-HH, HSE-RP,
HSE-SEE, SMB-SE

Status

Select a status... ~

Under Approval

Under Approval

Under Approval

Under Approval

Under Approval

BE-ABP, BE-ABP-HSC,
BE-OP, EN-CV, EN-EL,
EN-HE-HH, EN-MME,
HSE-RP, TE-VSC-BVO
B 0P

Help  Aska question

Under Approval

Report an incident

@) | @

~> ENGINEERING
DEPARTMENT

2017-06-13

LHC Project - EDMS 1813208 - S. Chemli CERN-EN-ACE

105




PLAN

Activity 10618 - ELENA Phase 1 - installation and commissioning

8 General B2 Schedule & Resources 3 Comments % Documents & Data Quality D History status [ULLEETITE
Title
Created On 30-Oct-2015 10:54:04 9 see activity history
ELENA Phase 1 - installation and commissioning Created By GERMANA RIDDONE (TE-VSC)
& See data quality log
Last Updated On 05-Jul-2016 22:24:20
Type
Last Updated By SYSTEM ADMINISTRATORS
New - x
Responsible group Responsible
TE-VSC Vacuum, Surfaces and Coatings Group = GERMANA RIDDONE TE-VSC A x &
Work Breakdown Structure Priority
ELENA - ELENA x 4a. Approved project if budgeted - x
Facilities Location Information
% AD x
Goal

Design, fabrication, installation and commissioning of vacuum chambers.
Commissioning includes all bake-out and acceptance test in situ.

Impact if not done / postponed

delay on ELENA Installation and commissioning

< Refresh DClone Workflow Actions «
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PLAN

Activity 10618 - ELENA Phase 1 - installation and commissioning

28 General £ Schedule

& Resources ) Comments @ Documents & Data Quality D History e Under Approval
Responsible group M 0 . . .
#2724 | EN-MME | Preparation Accepted Periods : [gUE8 Duration : 3 Months
Resources from Responsible Group
Description eng. design
. Comments from
1: Preparation i
responsible
impedance and beam ap:
BPM, SEM, BTV Comments from

[ =) survey activities

LS assembly of vacuum chamber

() 2: Installation

Contribution periods

Resources

Design activities for the ring are competed. Transfer line activities for the moment are frozen: deadline cannot be guaranteed
contributor

2016 (01-01-2016 / 31-12-2016)

[ &) survey and alignment
U= % magnetinstallation

Q=SS Controls system - Racks

Do you have all the resources? @)

+ Yes 7 Unknown m

& Personnel - staff and Feliow

() 3: Commissioning

[IZ&+) controls interface

@) | @

Is this contribution validated? @) % No

Resource
ption Person (FTE) available
Design Office 2016 2 x

> Refresh

Clone Workflow Actions ~ Save and Close

1
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