
Claus Habfast, ESRF Communication Group

European Synchrotron
Radiation Facility

and
Energy Research

1Maintenance and Reliability Workshop  at SOLEIL – 9 and 10 November 2011 – Slide  #
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���� The ESRF  (European Synchrotron Radiation Facility)

�The facilities at the ESRF

���� The maintenance contract for the facilities

�The performance indicators

� Conclusion
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���� The ESRF
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Storage ring :   844m round
Electrons :            6 GeV

���� The ESRF
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���� The ESRF

To date : 
• 15 ha of surface
• 75 000m² of buildings

Experimental Hall Extension (EX2) project :
• + 12 000 m² of buildings
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���� The ESRF

6

Direction

Management Information 
System 

Survey and Alignment

System and 
Communication

Vacuum

Buildings and 
Infrastructure Group

•In charge of the maintenance 
and operation of buildings and 
facilities networks.

•Provide support to all the ESRF 
for new works, upgrade, …

•About 30 people

Organisation chart
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Accelerator and Source 
Division

Administration Division

Experiments Division

Instrumentation Services 
and Development Division

Technical Infrastructure 
Division
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�The facilities at the ESRF

���� The maintenance contract for the facilities

�The performance indicators

� Conclusion



���� The facilities
Main contracts (non-exhaustive list)

• Civil works
• Cleaning
• Landscaping
• Snow removal
• Waste management

8

• Cabling
• Electrical facility control
• Electricity supply

• Liquid nitrogen, gas nitrogen, liquid helium supply

• Fan coil unit maintenance
• Piping maintenance
• Plumbing / sanitary maintenance

• Maintenance and operation for the infrastructures 
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���� The facilities

Equipment classification

Air handling system

Fluids

Electricity
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���� The facilities Equipement : Classification

�Level 1
� cut-off leading to a beam loss (accelerator and source)

�Level 2
� cut-off disturbing the users (beamlines and sectors)

�Level 3 
� anything not Level 1 nor Level 2
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���� The facilities : HVAC and Fluids

Heating Ventilation Air Conditionning
90 air handling units (from 2 000 To 50 000m3/h)

160 exhaust vents
1 200 fan coil units

160 pumps (from very few m3/h to 2 500m3/h)
~~~~~~~~
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Fluids
1   primary cooling network (29 000kW)
1   main cooling network (7 000kW) for the accelerator
3   secundary cooling networks  (20 to 500kw)
1   main chilled water network (4 000kW) (HVAC system)

14   secundary chilled water networks (70 to 750kw)
5   heating water networks (500 to 2 000kw)



���� The facilities : Electricity

Total annual consumption : 65 GWH
Maximum power for the subscription:    11Mw

9     20kV/400 or 700VAC electrical substations
92     20KV high voltage cells
18     high voltage transformers (1000 to 2500 KVA)

80     UPS (uninterrupted power supply) (20 to 500KVA)
1 500     electrical cabinets and cupboards

750    emergency lighting units
5000 lighting points
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���� The ESRF  (European Synchrotron Radiation Facility)

�The facilities at the ESRF

���� The maintenance contract 
for the facilities

�The performance indicators

� Conclusion



���� Maintenance contract

1. General presentation

2. Computerized maintenance management system: 
the « Heart of the control System »

3. Plan / Do / Check / Act : follow-up of actions

4. Example of reports 
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���� Maintenance contract for the facilities
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ESRF

Maintenance 
contract

Specific
contract

(subcontrators)

Actions
(preventive, 
corrective)

Report

Data Base
ESRF

Computerized management system
• Specific software Carl Master

Used by the maintenance contract
and the ESRF

Follow up of actions
• Data base, history of faults, spares,…
• Reports



���� Maintenance contract

Contract entrusted to a subcontractor :
*  33 documents defining the services
* 4-year contract, updated every year
*  About 950k€ per year (including the spares)

2011 : 
* 14 000 hours on-site works
*   4 500 hours for administrative tasks

=> 9 persons on-site
=> occasional additional manpower

Not included in the contract :
* main maintenance
* regulatory check

16Maintenance and Reliability  Workshop  at SOLEIL – 9 and 10 November 2011 – Slide  #



Corrective 
maintenance

Works in 
controlled 
expenses

Storage

Method

Request 
Tracker

Heart of the  contract : Carl Master 
Computerized maintenance management 

system
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Maintenance
plans

L1 L2 L3

Operation

Preventive 
maintenance

Work  order

Work  order

~ 2 500 work orders

Monthly follow-up by 
ESRF

-120 works treated / dealt with

- continuous follow-up of the work 
progress

Request for intervention

Request for a quote
- 10 000 classified spare parts

- Annual inventory

-24 written operating 
procedures

-Software to edit work
orders, available on the 
intranet.

-Any user can create a 
work order

���� Maintenance contract

- 18 rounds scheduled and available
for consultation on the software

- Daily follow-up on the building 
management system (GTC)

- Consumable follow-up

- Facility operation

-Technical room tidyness
-550 work orders / year, 400 
of which from request tracker

-Monthly follow-up of the work
progress

Calendar to schedule the tasks
to be carried out during the 
year

Arborescence composed of 
4 500 points representing the 
various equipment in term of 
function and location



Corrective 
maintenance

Works in 
controlled 
expenses

Storage

Method

Request 
Tracker

Heart of the  contract : Carl Master 
Computerized maintenance management 

system

Reports
Continuous

improvement

Incident 
report
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Maintenance
plans

L1 L2 L3

Operation

Preventive 
maintenance

Work  order

Work  order

Request for intervention

Request for a quote

- weekly minutes of meetings

- Monthly report

- Incident reports

���� Maintenance contract
- drawing-up and follow-up 
of plans of actions of the 
incident reports

- purpose : to reduce the 
corrective actions and 
standby duty interventions

Follow up by 
ESRF Non-

compliancy

- Establishment of 
sheets (25 in 2011)

-Continuous
indicator (reliability / 
machine shutdown / 
inventory / upgrade)

-Financial impact

- On-site visit, report 
reading

-Monthly meeting

-Computerised
maintenance management 
+ building management 
system



���� Maintenance contract
Continuous improvement within the maintenance contract: 
Incident report and follow-up

Procedures and 
operating 

processes enabling 
to capitalise 

20-year operation 
experience
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Plan Do

Act Check

Improvement

Our incident 
reports are 
inspired by 

Deming wheel



���� Maintenance contract
Example of incident report (in French)
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���� Maintenance contract

CHECKDO
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���� Maintenance contract

CHECK
PLAN and ACT
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���� The ESRF  (European Synchrotron Radiation Facility)

�The facilities at the ESRF

���� The maintenance contract for the facilities

�The performance indicators

� Conclusion



� Performance indicators

Contract with obligation to produce specific result s

Calculation of the annual indicator and financial 
consequences

Presentation of the various indicators

Conclusion after 4-year operation
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� Performance indicators

CONTRAT WITH OBLIGATION TO PRODUCE RESULTS

Contract 
with obligation 

to produce 
specific results 

Results ?
Quality 

control and 
Follow up

Indicators /
equipment 

classification

Contract 
amount 

evolution

- Quality of maintenance

- Number of fault

-Response time in case of problem

- Establishment of reports

- Quality of the reports

- Respect of the safety regulations

- Equipment availability….

The indicators 
describe the service 
control method

The amount of the 
contract evolves 
according to the 
indicators
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� Performance indicators
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Reference

Quaterly Indicator

Coef

Name Designation Basis
100

indicator 1 I11 Quality 100

I12 Work follow-up 100

indicator 2 I21 N1 facility reliability 100

I22 N2 facility reliability 100

indicator 3 I31
Management of N1 corrective
intervention

100

I32
Management of N2 corrective
intervention

100

I33
Management of N3 corrective
intervention

100

indicator 4 I41 Incident management - analysis 100

I42 Incident management - deadline 100

indicator 5 I51
Management of scheduled
interventions

100

indicator 6 I61 Safety management 100

indicator 7 I71
Respect of the « mutual
commitment » document

100

Total
resulting

ΣIT (IT basis 100) Total of the quaterly indicators 1200 100

Reference

Annual Indicator

Coe
f

Name Designation Basis
100

Indicator IT Average of the Quaters 50

Indicator
I20

Accelerator unavailability 25

Indicator
I10

Proposals for improvement 15

Indicator
I80

Management of spare parts 10

Total
resulting

Annual Indicator I0 100 100



� Performance indicators

CONSEQUENCES ON THE ANNUAL BALANCE SHEET

Annual indicator :

I0 = 100 – ∑ reductions 

Financial consequences: direct impact on the total amount of the contract

I0 < 85 :  premium 5%
I0 < 90 :  premium 1.5%
I0 < 95 :  bonus 0% (based contract)
I0 > 95 :  bonus 1%

Refund for the I0 evolution :
I0 evolution of N to N+1 period over 2% => 1% bonus
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� Performance indicators
Respect of good engineering practice (I11)

Fault   =   - 0.06% for a « Level 1 » installation
=   - 0.04% for a « Level 2 » installation
=   - 0.02% for a « Level 3 » installation
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Respect of deadlines (I12 / 31 / 32 / 33 / 42 / 51)
Delay   =   - 0.06% for a « Level 1 » installation

=   - 0.04% for a « Level 2 » installation
=   - 0.02% for a « Level 3 » installation

Quality of the reports (I41 / 71)
Non-quality =   - 0.06% for a « Level 1 » installation

=   - 0.04% for a « Level 2 » installation
=   - 0.02% for a « Level 3 » installation



� Performance indicators
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Respect of safety rules (I61)
Incident with a work stoppage = - 0.06% 

Any other breach of order =   - 0.04%

Proposals for improvement (I10)
Less than 4 proposals: - 3.75% per missing proposal

Management of spare parts / storage (I80)
• Inventory difference > 3 % : - 0.75 %
• Inventory difference > 8 % : - 2.25 %
• Inventory difference > 15% : - 15 % 



� Performance indicators

Reliability and equipment availability (I20/21)

Level 1 or Level 2 equipment unavailability  
• - 0.01% per hour of unavailability
• Up to - 4% (400 hours) of unavailability
• Repaired equipment are part of this statement

Accelerator unavailability 
• - 0.2% per hour of unavailability.
• Up to - 20 % (100 hours) of unavailability
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� Performance indicators

Example of non-compliancy data sheet
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Example of indicator follow-up

PLAN and DO

CHECK
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� Conclusion



� Conclusion

CONCLUSION AFTER 4-YEAR OPERATION

A good method for communication
for the subcontracting company
� to improve the service

for the ESRF
� to control and check the quality of the service

Well-accepted by the subcontractor
Possibility of bonus => enables a better acceptance from the 
intervening people / companies 
The indicators  help for a better involvement of the subcontractors
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� Conclusion

2,2

1,5

1999-2007 : 
contract with 

obligation of means
(Cost and Fee)

2007-2011
Contract with 

obligation of results

Example of ESRF benefits : machine shutdown
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Should you have any question, do not hesitateShould you have any question, do not hesitateShould you have any question, do not hesitateShould you have any question, do not hesitate

Feel free to visit  our web site : www.esrf.euFeel free to visit  our web site : www.esrf.euFeel free to visit  our web site : www.esrf.euFeel free to visit  our web site : www.esrf.eu

FurtherFurtherFurtherFurther
InformationInformationInformationInformation

Thank You For Your
Attention
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