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Maintenance Management on LMJ: outline

• LMJ context:
� What is LMJ? Where is LMJ? What is LMJ for?
� LMJ Maintenance challenges.

• Maintenance management:
� Implementation of the software,
� Main features,
� Monitoring maintenance interventions,
� Examples of some HMI.
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Ligne d’Intégration Laser (LIL)

Laser Mégajoule (LMJ)

Context : Simulation program

Since the end of underground nuclear experiments, uncertainties in 
ignition that arise from mix, symmetry and laser plasma
interaction must be studied in laboratory experiments

Temperature range: a few tens of millions of degrees,

Pressure range: a few hundreds millions of atm,

Time range: billionth of seconds.
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Goal: focus 1.8 MJ of UV light with a very high accuracy to reach the 
temperature and density conditions inside the deuterium-tritium capsule 

to produce and sustain thermonuclear reactions.

� Alignment accuracy: 50 µm (after 500 m optical path),
� Synchronization accuracy: 15 ps,
� Target diameter: 2.4 mm,
� Target temperature: 18 K.

LMJ provides unique capabilities for the Simulation Program

• A large panel of experiments.
• Achieving ignition:

� The most exciting challenges,
� The most stringent specifications!
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Irradiation symmetry,
Laser damage threshold:
176 laser beams distributed in 
22 bundles of 8 beams
inside 4 laser halls.

Irradiation symmetry,
Laser damage threshold:
176 laser beams distributed in 
22 bundles of 8 beams
inside 4 laser halls.

5

LMJ facility at CESTA - Bordeaux
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Front-end:
� up to 1 J per beam,
� from 250 ps to 25 ns,
� wavelength 1053 nm.

Amplifier section:
� input less than 1J per beam,
� output up to 20 kJ per beam,
� square beam 40 cm wide.

Beam transport:
� 45 m long,
� 6 mirrors per beam,
� bundles of 4 beams.

Frequency conversion and focusing:
� up to 9.5 kJ at 351 nm.
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LMJ target chamber

� Target chamber diameter: 10 m,
� Aluminium alloy 100 mm thick,
� Borated concrete cover: 400 mm 
thick, (neutrons and gamma rays 
shielding),
� 260 holes including 80 holes for laser 
beams.
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LMJ maintenance challenges

• Maintenance of single components:
� Small or specific components 

(Pockels cells, small lenses,
deformable mirror,…),

� 68 different kinds of single components
in the amplifier section.

• Maintenance of collections of components:
� Large lenses collections, amplifier slabs collections,…
� 19 different collections in the amplifier section.

• Specific transfer tools and units
to prevent from any dust pollution.

• Over 100000 items to be identified in the maintenance database.

U-turn lens

Pockels cell

Pockels cell transfer tool

Polarizers collection

Lenses collection transfer unit

Lenses collection
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• Formerly, a full LSA (Logistics Support Analysis)/ LSAR (Logistics Support 
Analysis Record) program has been developed to define the LMJ 
maintenance concept, maintenance plan and requirements in support 
elements.
� SLICWAVE tool software.

• To manage practically the LMJ maintenance (about 10000 maintenance 
tasks) and to master the maintenance costs and the system availability, a 
CMM (Computerized Maintenance Management) – GMAO (Gestion de la 
Maintenance Assistée par Ordinateur) has been implemented.
� INFOR EAM V8.2 software.

• Maintenance database for the whole facility:
� laser and experiment components but also every technical utilities,
� two majors kinds of components:

• Line Replaceable Unit or Shop Replaceable Unit,

� two ways for identification:
• Barcode unitary identification, or batch identification.

Implementation of the maintenance management software
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• Configuration management:
� Structured according to a breakdown classification of the different kinds of 

components,
� Recording of every item with its localization.

• Preventive or corrective maintenance operations:
� Planning and Data management (technical data, proceedings, reporting…)
� Operation workflow.

• Access to technical documentation:
� Providing links to any technical data, such as maintenance operation 

description,
� Enabling updating of technical documentation including intervention reports 

and knowledge acquisition.

• Historical events management
� Chronological events tracking on each component.

Maintenance management main features (1/2)
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• Stock and inventory management:
� List of every CEA component (in LMJ or in suppliers’ facilities),
� List of suppliers and manufacturers,
� Delivery, import and export between the facility and the external maintenance 

operators,
� Logistical support (costs, supplying time, smallest ordering amount, …)

• Purchasing management:
� Ordering management depending on stock availability,
� Chronological orders tracking.

• Manpower management:
� To manage operator skills requirements and workload for maintenance tasks.

• Statistical analysis and reporting:
� Automatic editing of synthesis reports (Business Object).

Maintenance management main features (2/2)
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Maintenance process: connection between JIRA and CMM

CMM Database
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Intervention
request

Security
requirements

Intervention
order

Planning

Component
failure

Failure
description

Conducting
maintenance

tasks…

Intervention
request
closed

Updating
database

Intervention
order

closed

JIR
A

 W
orkflow



13Maintenance and Reliability Workshop – SOLEIL November 2011 – CEA/LMJ H. GRAILLOT – I. GRANET

Automatically generated intervention request
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Example: preventive maintenance

• CMM contains reference data:

� Periodicity, duration, chaining of actions,…
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• Before intervention: access to technical handbooks,
• After intervention: updating and reporting.

CMM
(GMAO)

SIROCO

Provides an access to maintenance proceedings

Technical
Documentation

Database
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Intervention chart automatically edited from CMM

• One technical chart, another one including security information.
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• Intervention report written by the operator, 

• Report analysis:

� to qualify the initial support system, and if necessary:

� to update maintenance instructions (hardware, tools, operations, scheduling,...),

� to improve maintenance proceeding,

� to initialize development improvements (organizational, technical, supporting 
improvements),

� to enrich knowledge from experience.

After maintenance actions: updating the database
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• Reports:
� created from Business 

Object requests,

� to analyse logistical results 
(unavailability duration, 
intervention duration,…),

� to edit activity and 
performance results.

Calculates and publishes maintenance indicators
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• A LSA/LSAR program to build the CMM concept and the maintenance 
concept plan,

• Implementation of INFOR EAM V8.2 software as the CMM tool,

• Connected with JIRA, the event and workflow tool of the facility,

• Applied to any maintenance action on the facility.

Maintenance Management on the LMJ facility: summary

Maintenance and Reliability Workshop – SOLEIL November 2011 – CEA/LMJ H. GRAILLOT – I. GRANET 19


