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The LHC Project timeline
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90 00 10 20

84:  First studies 
of the LHC project

94: Approval of the project
by the CERN Council

09: Start of Physics

19-20 : Long shutdown 2

24-25 : Long shutdown 3

98: DUP & Start of 
civil engineering

Project

13-14: Long shutdown 1

LS1Run LS2Run LS3Run

08: 1st beam

First LHC beams



LHC Project as a Mega Project
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Mega Project factors Impact on the project

Time Horizon
• Multi-year
• Multi-phase

Risks had to be properly 
analysed

Chain of Command
• Multi-layer organization
• Matrix Structure

Responsibilities had to be clear

High‐degree of Specialisation
• Subject Matter Expertise
• Cutting-Edge Technology

Coordination was crucial

Dispersed Teams
• Virtual teams in multiple locations
• Outsourcing to other countries

As well as clear and transparent 
communication
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LHC Project Organization (2004)
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LEMIC Experiments Machine Interface Committee
LCC LHC Commissioning Committee
MARIC Main Ring Committee
PLC Parameters & Layouts Committee
SC LHC Specification Committee
TCC Installation & Commissioning Committee

Supporting Departments

Project Management
& PL’s office

Committees Collaborations

AB

AT

FI

IT

SG

TS

Accelerator Beams

Accelerator Technology

Finance

Information Technology

Secretary General

Technical Support

Canada

Host states

India

Japan

Russia

USA

LEMIC LCC

SC MARICTCC

Working Groups / sub-projects 

IC
Installation
Coordination

PLC
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IC group organization
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Installation Coordination
GL office 

Databases & Configuration

Metallic Structures

Coordination of Installation

Integration Logistics & Coordination

Assistance to Installation

Sites Management

Hardware Commissioning

Handling & Transport



LHC installation history
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8 sectors considered as 8 machines

• Civil engineering and LEP dismantling

• General Services

• Cryogenics

• Machine

• Hardware Commissioning
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Civil Engineering phase
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• 4 main contracts to build:

• Surface buildings: modification & construction

• Underground

• 2 injection tunnels ~5km

• 2 ejection tunnels ~2km

• 2 new experimental areas

• Modification & consolidation of existing areas

240’000 m3
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Civil Engineering phase
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• Main issues encountered

• From the Civil Engineering side

• Modification of the contract envelop

• Introduction of the 35 hour-week law in France

 Impact on resources and schedule

Long discussions leading to the introduction of a
fixed cost mechanism

• From the Coordination side

• Dust

• Endless end !

2019-10-17 11
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General Services installation
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• Cabling & general electrical devices

• More than 4’500 km of installed cables

• 2 Industrial services contracts

• Main problems encountered

• On the Electrical Service side

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

• Availability of cables (another contract)

• On the Coordination side

• Lots of delays

• Non-Conformities at the end of the works
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General Services installation
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• Optical fibres

• Qualified contractor, very good follow-up

• Fast installation

• Water cooled-cables

• Unreliable schedule

• Technical problems

• Mechanical aspects under-estimated

• A technical CERN «rescue» team 
set in place to solve the issues
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General Services installation
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• Cooling & Ventilation

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

• Cooling and Ventilation systems

• in surface buildings & experimental areas,

• in electrical alcoves,

• modification of the control system

• Main problems encountered

• Nominal progress rate achieved from the 4th sector (/8)

• Size of the supporting devices for the lines

• Installation drawing not verified by the 3D
integration team
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Cryogenic installation
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• Cryogenic islands

• Several contracts

• 5 islands for the 8 sectors

• Modification and new installation

• «Isolated» works – went smoothly

• Cryogenic line installation

• 1 contract for the 27km

• Started in June 03

• After several months of serious technical and schedule problems, works 
were stopped by the enterprise on July 04

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

• Works resumed on November 04, ended in December 06
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Impact of the delay of the cryogenic line
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• Risks

• QRL Systematic tests at cold cancelled

• Pilot sector on Beam 2 Injection cancelled

• Logistics

• Cryo-magnets storage

• Underground transport of cryo-magnets in //
with other worksites

• Coordination

• Sequence of sectors changed

• Time-window dedicated to the machine
installation reduced

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

Search for additional human resources for the Hardware Commissioning
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Cryo-magnet transport
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• 95% of the total number of cryo-
magnets lowered down through one 
single pit

• Weight (34t) / load capacity of the crane

• Dimensions: length ~17m

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

• Huge scheduling constraint

• Main problems encountered

• Crossing other worksites in narrow areas
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Cryo-magnet interconnections
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• Including more than 1’900 interconnections, vacuum tests, 
electrical tests

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

• Cruising speed reached at the 3rd sector
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Cryo-magnet interconnections
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• Main problems encountered

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

• Few weeks after their repair: the spiders broke

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

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

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

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

2019-10-17 LHC Project - EDMS 1813208 20

• Each system was individually tested

• Power converters and associated equipment

• Pressure and leak tests of the cryogenic line

• Collimator tests

• Interlock system tests

• Extraction energy system tests

• Beam Instrumentation tests

• Ejection and dump systems tests

• Leak and pressure tests of the continuous cryostat

• ….

• Electrical Quality Assurance testing for the arcs and the 
individually powered magnets
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Cool-down
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• January 07: difficult start, but weak points quickly identified and 
compensatory measures set up:

• On Cryogenics side

• tuning of Cold compressors

• tuning of magnets instrumentation

• condensation and frost on the Current Leads

• On General Services side

• electrical cuts

• network issues

• tuning of the primary cooling



99

00

01

02

04

05

06

07

08

09

10

03

Hardware Commissioning & Powering tests
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• Started in March 2007, difficult start due to a low «Mean Time 
Before Failure» and  a high «Mean Time Before Recovery» !

• 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)
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2008, September 10th
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First beams
Beam 1 threaded around the machine in 1h
Beam 2 threaded around the machine in 1h30
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2008 incident
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• 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. 



99

00

01

02

04

05

06

07

08

09

10

03

2008 incident
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• 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:

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

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

• recommend preventive and 
corrective actions for Sector 3-4 
and others. 

• A fantastic and massive 
support CERN-wide!



Lessons learned – on installation
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• Maintaining sufficient resources in the home laboratory is necessary 
to cope with

• tasks outside the interest and capabilities of industry

• unexpected technical or commercial difficulties 

• 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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• Quality Assurance Plan

Covers documentation and processes over the lifecycle

Methodology (1/3)
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Quality Assurance
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‘I say what I’ll do and I do what I said’ 



• Quality Assurance Plan

Covers documentation and processes over the lifecycle

to ensure that all stakeholders are 
using the same processes

Methodology (1/3)
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• Quality Assurance Plan

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

Methodology (1/3)
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Project/Product Breakdown
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A set of approved and released 
documents that represents the 

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
• systems
• 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

2019-10-17 LHC Project - EDMS 1813208 

The configuration is 
mirrored in a tree 
structure where all the 
documentation is 
contained

The responsibility of the Project 
Engineers is reflected by the 
organization in subprojects
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All of theses documents are stored in EDMS and/or CAD PDM
With the exception of mails and scientific publications
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• Quality Assurance Plan

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

Methodology (1/3)
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Side view

Conceptual layout – vacuum
lines not materialised

Consolidated layout – with 
vacuum lines



2019-10-17 LHC Project - EDMS 1813208 36

Sequence of functional 
positions on the 

external beam

Sequence of functional 
positions on the 

internal beam

Top view



2019-10-17 LHC Project - EDMS 1813208 37



2019-10-17 LHC Project - EDMS 1813208 38



2019-10-17 LHC Project - EDMS 1813208 39



• Quality Assurance Plan

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
to represent the accelerator in 3D in an automated way

Methodology (1/3)
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Methodology (2/3)
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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
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Late design – hence late manufacturing – on some equipment

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

Manufacturing of replacement chambers in some cases



Methodology (2/3)
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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



Methodology (2/3)
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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

• Coordination meetings

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



• Safety is 1st priority

• Delicate balance between 
host states & European &
internal rules

• Description of the frame 
work of any worksite is 
mandatory 

Safety
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• “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

• Additional procedures are edited to take into 
account our specific risks



3 levels of schedule
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• Strategic schedule

• Strategic goals and major milestones 
of the project

• Tactical schedule

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

• Logistics

• Operational schedules



Baseline schedule
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The delay of the QRL imposed the reshuffling of some 
activities. Additional resources were added for the 
following phases   +3 months

Hardware commissioning was included

Major non-conformities during installation: +2 months
because of the QRL, +4 months because of the
interconnections

Interconnection non conformities + Inner
Triplet Crisis +7 months

2019-10-17 LHC Project - EDMS 1813208 
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Methodology (2/3)
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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

• 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



Methodology (3/3)
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• Deviation Handling

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



Change Control
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• 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. 

• 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)



Deviations handling

2019-10-17 LHC Project - EDMS 1813208 52

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

• 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
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• Is there enough space left after each installation stage?

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

• Installation non-conformities (~500 in total) treated by the Integration 
team and consequent modifications – if needed – done by the 
responsible teams



Methodology (3/3)
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• 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



Methodology (3/3)
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• 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



Scheduling reporting
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Broken line

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

Example of IC-group direct 
reporting to the DG

on a every month basis



EVM in the LHC project
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Earned Value Management

 Interfaced to accounting systemActual Costs
 Interfaced to contract management system
 Interfaced to human resource management system
 In-kind contributions

Member States asked CERN Management to set
up an appropriate Project Control System

2019-10-17 LHC Project - EDMS 1813208 



EVM – schedule and cost variance
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Methodology (3/3)
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• 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



Lessons learned – on project management
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• Achieving quality throughout the project involves the establishment 
and enforcement of a comprehensive and solid QAP

• all stakeholders adhered to the message ‘I say what I’ll do and I do what I 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

• Granularity on information and expectation levels was properly set

• not too deep, not too light, not too heavy, well-balanced, installation oriented

• Project investment on people and tools – learning curve

• EVM should be carefully introduced, supported and assisted.

• done in the middle of the project, but allowed some spotting out
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• Central organisation: A dedicated group was put in place gathering 
the key organisers

• Small teams per topic

• configuration – 6 

• integration – 6 

• scheduling – 3 

• logistics – 1 

• operational safety – 5 

• hardware commissioning – 2+6 

• site management – 8 

• transport – 40 

• assistance to installation – 3+10

Installation Coordination
GL office 

Databases & Configuration

Metallic Structures

Coordination of Installation

Integration Logistics & Coordination

Assistance to Installation

Sites Management

Hardware Commissioning

Handling & Transport

Corresponding tools and services were 
handled centrally for all the groups 

(equipment and service groups)

2019-10-17 LHC Project - EDMS 1813208 

Lessons learned – on project management

integration, configuration, coordination and 
scheduling, logistics, operational safety, 
hardware commissioning



Lessons learned
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• Soft skills :

• Communication is crucial

• The flexibility and the commitment of our colleagues were the key competencies 
leading to success

2019-10-17 LHC Project - EDMS 1813208 
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Change management
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Management of the configuration relative to 
the machines (Space reservation, Engineering Change 

Request, Functional Specification, Engineering Specification, 
Installation Procedure, Tests Procedure etc…)

Update of the layout databases

Central information of the activities to schedule
taking into account the logistic and operational 
safety aspects
Follow-up of the documentation (Space reservation, 

Engineering Change Request, Functional Specification, Engineering 
Specification, Installation Procedure, Tests Procedure etc…)

Follow-up of the Non-conformities of installation

Central information of the 3D models between 
all design office (services, mechanical etc…)

Identification of the interferences
Non-conformities of installation

Configuration
Layout

Integration 
Studies

Coordination

Scheduling

Safety

Documentation
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Change management
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Management of the configuration relative to 
the machines (Space reservation, Engineering Change 

Request, Functional Specification, Engineering Specification, 
Installation Procedure, Tests Procedure etc…)

Update of the layout databases

Central information of the activities to schedule
taking into account the logistic and operational 
safety aspects
Follow-up of the documentation (Space reservation, 

Engineering Change Request, Functional Specification, Engineering 
Specification, Installation Procedure, Tests Procedure etc…)

Follow-up of the Non-conformities of installation

Central information of the 3D models between 
all design office (services, mechanical etc…)

Identification of the interferences
Non-conformities of installation

Configuration
Layout

Integration 
Studies

Coordination

Scheduling

Safety

65



Changes: Layout database evolution
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Management of different parallel 
configuration and layout 
▶a clear view of future runs (space, 
optics…) 
▶ to cope with projects needs
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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
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Changes in the tools – EDMS

• The EDMS portal reflects the forking of the structures and 
follows the Engineering Lifecycle

• Studies – Projects – Operation – Dismantling

• Allows a better view on the baseline forking
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Changes in the tools – EDMS

• The EDMS portal reflects the forking of the structures and 
follows the Engineering Lifecycle

• Studies – Projects – Operation – Dismantling

• Allows a better view on the baseline forking
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Change management

2019-10-17 LHC Project - EDMS 1813208 

Management of the configuration relative to 
the machines (Space reservation, Engineering Change 

Request, Functional Specification, Engineering Specification, 
Installation Procedure, Tests Procedure etc…)

Update of the layout databases

Central information of the activities to schedule
taking into account the logistic and operational 
safety aspects
Follow-up of the documentation (Space reservation, 

Engineering Change Request, Functional Specification, Engineering 
Specification, Installation Procedure, Tests Procedure etc…)

Follow-up of the Non-conformities of installation

Central information of the 3D models between 
all design office (services, mechanical etc…)

Identification of the interferences
Non-conformities of installation

Configuration
Layout

Integration 
Studies

Coordination

Scheduling

Safety
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Changes: Coordination & Scheduling
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Coordinate and schedule activities in the respect of Safety and Quality

Projects and 
Consolidations 

Safety tests

New Detectors 
for Physics

Tests to guarantee 
Safety and Quality

Maintenance

Access constraints

Application of 
safety rules

from 1wk to 2years
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Changes: Coordination & Scheduling
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• Participate from the feasibility studies to the realisation phase

• Enhance team spirit and ease information flow

• Set and share priorities across Departments

• Support Groups in the difficult 

resource allocation process

• Anticipate and solve conflicting situations, be flexible

• Propose solutions to solve issues

• Manage stressful situations

• Report to management 

LHC Machine Committee, LS1 Committee, LS2 Committee, 

LHC Injectors & Experimental Facilities Committee, Enlarged Directorate
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Changes: Coordination & Scheduling
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COORDINATION of PROGRAMMED STOPS

• Participative approach

• Integration & work preparation meetings 
with stakeholders and experts 
Work Package Analysis - WPA:
What, where, how, when…safety
Visite d’Inspection Commune - VIC

• Skeleton schedule ▶
detailed resource levelled schedule 
& access constraints schedule

• As Low As Reasonably Achieveble meetings where needed

• Non Conformities detection eased with Scans

74



Definition
Shutdown Frame

Detailed Draft Schedule 
& Evaluation of  Safety
Aspects & WPA

Declaration of  
the Activities

Post Mortem

Validation of  
the Baseline

Implementation
& Consolidation

Changes: Coordination & Scheduling
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Changes: Safety Coordination 
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• Anticipate, plan, declare, evaluate
• Safety integrated in different meetings 

Coordination, Work Package Analysis

• Organic unit responsible for the coordination of the stop
• One basic document as a reminder of the 

key Safety requirements 
• Prior declaration (IMPACT) for each intervention
• Safety "evaluation" document per intervening entity 

procedure, task list, or equivalent…

• “ Visite d’Inspection Commune” VIC if requested/necessary
• To take into account all the risks, resulting from co-activity 

and successive activities
• To ensure that the general principles of prevention are implemented 

and that the “rules and regulations” are respected

• When risk occurs

• Dedicated task force: correct expertise and appropriate experts !!

• Being ready for the unexpected and determining your response to it
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Changes: Safety Coordination 
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• The Safety Coordination should be involved from the
conception stage and they should be consulted if there
are major modifications to be carried out.

• The objective is to ensure that prevention is built in
where ever possible.

• This will improve the working conditions, reduce risks,
improve the quality of the work and therefore save time
and money

• All work, tests, interventions, must be:

• Planned

• Prepared with a procedure and or a “fiche de taches”

• Authorized including: 

Visite d’Inspection Commune

As Low As Reasonably Achievable Principle- ALARA

Demande d’Intervention en Milieu Radioactive – DIMR

Lockout, hot work permit, IS 37 etc…

• All documentation respected

Unfortunate mixture of water and electricity 
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Long shutdown 2: an example
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Changes: Scheduling
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• Multi level planning: 
from Master Schedule to detailed installation schedule

LHC

Injectors

LHC

Injectors

LHC

Injectors

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

2015 2016 2017 2018 2019
Q4 Q1 Q2

2020 2021
Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q3 Q4

2022 2023 2024 2025 2026 2027 2028

Q1 Q2 Q3 Q4 Q1 Q2Q3 Q4 Q1 Q2 Q3 Q4Q1 Q2 Q3

Q1 Q2 Q3 Q4Q1 Q2 Q3 Q4 Q1 Q2 Q1 Q2 Q3 Q4

2029 2030 2031 2032 2033 2034

Q3 Q4 Q1 Q2 Q3 Q4Q1 Q2 Q3 Q4 Q1 Q2Q3 Q4

Q2 Q3 Q4 Q1 Q2 Q3

2035
Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q4Q2 Q3 Q4 Q1 Q2 Q3Q4 Q1 Q2 Q3 Q4 Q1

Master schedule - Strategic

79



Changes: Coordination & Scheduling
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ECRs for LHC - October 2019

ECRs treated = 80
(5 still needed)

Changes: Coordination & Scheduling
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ECRs for LHC - December 2018

ECRs treated = 62

Studies in progress = 5

Integration studies for LHC

2019-10-17



Changes: Scheduling
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Master schedule - operational
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Coordination & Scheduling
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Detailed schedule

83



Scheduling follow up
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• Specific coordination and follow up for major projects and activities
on the critical path

• Identify and follow up key performance indicators

• React faster to find out technical solution

• Ease the delay recovery

• General coordination

• Global overview

• Analyse on any deviation on the global schedule

• Support the groups in ressource allocations and planning processes
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LS2: Scheduling follow up
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LS2: Scheduling follow up

2019-10-17 LHC Project - EDMS 1813208 86



Changes: some tools - IMPACT
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• 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

Schedule

Safety

Execution

Close
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Changes: some tools - PLAN
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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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Changes: some tools - PLAN
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Changes: some tools - PLAN
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Changes: global picture

HL-LHC

LIU Maintenance

Integration Safety

Config. 
managt

Worksite
Coordination

PLAN

Consol.
Upgrade

R2E
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Conclusions

2019-10-17 LHC Project - EDMS 1813208 

• A solid & common methodology of project and process management is 
crucial for a good technical coordination

• The tools must be adapted according to the evolution of the needs during the 
project, and after

• The on site and safety coordination is a key element

• Tools to identify deviations must be set

• Procedures and Work package analysis defined, to anticipate any potential issue

• Flexibility is a key behavioural competency is our environment

• The bottleneck of technical coordination is often related to expertise and 
experts availability

• Anticipate the critical activities to allocate resources accordingly

• In our environment our best resources are human resources

• Expertise, flexibility, accountability and communication 
are key success factors! 
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Our best resources are human resources

in addition to a 

strong expertise, 

flexibility, 

accountability and communication !


