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A Light for Science

Maintenance and Reliabllity for facilties at the
ESRF

Y Gouez - Electrical unit
F Favier - HVAC unit
T Marchial - Head of the BIG
P Roux-Buisson - Maintenance Method

©® 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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O The ESRF

turopean Synchrotron Radiation Facility Maintenance and Reliability Workshop at SOLEIL — 9 and 10 November 2011 — Slide # 3



A Light for Science

O The ESRF
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O The ESRF
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A Light for Science

O The ESRF

Organisation chart

Accelerator and Source
Division

Administration Division

Direction Experiments Division

Management Information
System

Instrumentation Services
and Development Division

Survey and Alignment

Technical Infrastructure
Division System and
Communication

e *In charge of the maintenance

and operation of buildings and
Buildings and facilities networks.

Infrastructure Group *Provide support to all the ESRF

for new works, upgrade, ...

*About 30 people
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A Light for Science

® The facilities

Main contracts (non-exhaustive list)

Civil works
Cleaning
Landscaping

Snow removal
Waste management

Cabling
Electrical facility control
Electricity supply

Fan coil unit maintenance
Piping maintenance
Plumbing / sanitary maintenance

Liquid nitrogen, gas nitrogen, liquid helium supply

Maintenance and operation for the infrastructures
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® The facilities

Equipment classification

Air handling system

Fluids

Electricity
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A Light for Science

® 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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A Light for Science

® 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 coll units
160 pumps (from very few m3/h to 2 500m3/h)

P P Pt P P Pt Pt Pt

Fluids
primary cooling network (29 000kW)
main cooling network (7 000kW) for the accelerator
secundary cooling networks (20 to 500kw)
main chilled water network (4 000kW) (HVAC system)
14 secundary chilled water networks (70 to 750kw)

5 heating water networks (500 to 2 000kw
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A Light for Science

® The facilities : Electricity

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

9
92
18

80
1 500

750
5000

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

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

emergency lighting units
lighting points
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e | he maintenance contract
for the facilities
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© Maintenance contract

General presentation

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

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

Example of reports
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A Light for Science

©® Maintenance contract for the facilities

turopean Synchrotron Radiation Facility

Actions
(preventive,
corrective)

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
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A Light for Science

© 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

turopean Synchrotron Radiation Facility Maintenance and Reliability Workshop at SOLEIL — 9 and 10 November 2011 — Slide # 16



turopean Synchrotron Radiation Facility

A Light for Science

©® Maintenance contract

Heart of the contract : Carl Master
Computerized maintenance management

- 18 rounds scbe

system Arborescence composed of
4 500 points representing the
various equipment in term of

-Software to edit work function and location

orders, available on the

ntranet. Work order Operation

-Any user can create a
work order

-550 work orde
of which from request tracker

-Monthly follow-up of the work
progress

Preventive
Calendar to schedule the tasks maintenance
to be carried out during the

year

s Corrective Monthly follow
il maintenance ESRF
Works in
Request for a quote controlled

expensg - 10 000 classified spare parts

- Annual inventory

Storage

24 written operating
procedures
Method
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A Light for Science

©® Maintenance contract

drawing-up and follow-up
of plans of actions of the
incident reports

Heart of the contract : Carl weekly minutes of meetings

Computerized maintenance ma Monthly report

purpose : to reduce the

Incident reports corrective actions and
SyStem P standby duty interventions
i Continuous
Maintenance Work order Operation Reports i
plans
Lil2ls Preventive Establishment of
Work order maintenance sheets (25 in 2011)
repy .
Continuous
indicator (reliability /
Request for intervention On-site visit, report machine shutdown |
reading inventory / upgrade)
Monthly meeting Financial impact
Request for a quote Computerised
maintenance management
+ building management Follow up by
system ESRF Non-

. compliancy

Method

turopean Synchrotron Radiation Facility
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©® Maintenance contract

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

Our incident

reports are
Procedures and Plan Do inspired by
operating Deming wheel
processes enabling
to capitalise
20-year operation
experience
Act Check

e
quaty &V
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©® Maintenance contract

Example of incident report (in French)

(, CENTRE EST Rapnof;:g:,ﬁe"l
Agerex Cmptind N° 11-0; faut
Cegeleg) it varisteur SRX1
T.enme w0 2
F. Dok R wa © Indice A
Maintenance et exploitation
des installations technigues SOMMAIRE
1 FACTS I STATEMENT /DESCRIPTION ... rms e smome D
2 IMMEDIATE ACTIONS 3
3 EXPLS ITANALYSES. 4
4 CORRECTIVE ACTIONS (and follow -up) 6
5. CONCLUSION ........... 8
Cegelec)
Solutions & Services
COMPTE RENDU D'INCIDENT
N° CRI 11-025 Défaut variateur SRX1
Rédigé par:  Laurent PERRIN Visa:
Diffusion Equipe Maintenance Diffusion  Frédéric FAVIER
Cepelec ESRF : Pascal ROUX BUISSON
Suivi des modifications Indice Date
Edition du document A 120812011
RI11-025 Détaut vanateur SRX1.00¢ Page2/8
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A Light for Science

CENTRE EST

Cegelec) Eigee
geles) e

©® Maintenance contract

Rapport d'incident
N° 11-025 Défaut
variateur SRX1

Indice A

1.FACTS / STATEMENT / DESCRIPTION

Aw!luulnmonazmﬁ Pour défaut réseau pompe SRX1

Arivé sur site 3 21h15

Vérification GTC. basculement sur lautre pompe et paramétre SRX OK.

Vésification sur place, le variateur est com|

plétement étent.
Vérification de Ia présence tension, OK. Le ventilateur du variateur foncionne.

Etude de Ia documentation
Reset du variateur en coupant élecriquement.
La carte mére du variateur semble HS. Nécessaire sera fait lundi

Fin dintervention 3 23000

2. IMMEDIATE CURATIVE ACTIONS

Le 1200/2011
Consignation du variateur,

dé-ciblage et démontage.
Mise en place &t raccordement du vumaeson(m:mucenmumsmmu
du variateur,

Remise sous tension et

Conditionnement du variateur HS pour envoi chez ROCKWELL pour remplacement.

Le 130072011
Lors du MDT :

Mise en service de Minterface de mmm USB ROCKWELL.

paramétres dans le varial

Chargement des.
Mise en service &t essai du mmaec!smela procédure de basculement sans coupure

{fonctionnement pendant 1h30
suuwsmnum,

Vérification des deux variateurs 3 la caméra themique.

DO

R-11-025 Déraut vanateur SRX1.000

turopean Synchrotron Radiation Facility

Page3/8

— CENTRE EST Rapport d’incident
Agercs Cmphind N° 11025 Défaut
Cegeleg) FEamm variteur SRX1
LR e

3. EXPLANATIONS / ANALYSES

La mauvaise connexion du cible dans 13 bome a causé un échauffement et une rupture de [ continuité.
L'expertise de ROCWELL, nous permettra de savoir si cette rupture de connexion sur [a puissance 3 un
kien avec Ia perte de la commande u variateur

La mise & disposition de piéces détachées dans le cadre du conirit ROCKWELL permet d'interven et de

Un contrdle préventf & la caméra thermique sur les deux variateurs 3 &4 fait afin de repérer d'autre défaut
de connexion.

CHECK

R-11-025 Defaut vaniateur SRX1.00¢ Page4 /8
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©® Maintenance contract

_ CENTREEST Rapport d'incident
f Agence Dmusters N° 11-025 Défaut 5 Raj rt d'incident
Vercon — - CENTRE EST Ppo
Cegelec) eV e variateur SRX1 o Aot G N° 11.025 Défaut
TEmaEgs o Cegeleg) Eisi variateur SRX1

F oMo % @0 0 Indice A

4.VERIFICATION A LA CAMERA THERMIQUE

5.CORRECTIVE ACTIONS (AND FOLLOW.UP)

Variateur SRX2 pas de
défaut apparent

Action Who When Status
Remplacement du varateur Cegelec 12062011 Terming
Mise en service et e55ai Cegelec 1306/2011 Terne
Envol du vanateur pour remplacement ESRF Des que possibe FAIT
Contrble hermographique ces varateurs Cegelec. 130872011 Termne
Expertise de ROCKWELL ROCKWELL En cours.
Remise en siock d un variateur ROCKWELL En cours.

6. CONCLUSION

Variateur SRX1 pas de
défaut apparent

PLAN and AC

CHECK

R1-11-025 Page5/8

Ri-11-025 Défaut vaniateur SRX1.doc Page6/8

turopean Synchrotron Radiation Facility Maintenance and Reliability Workshop at SOLEIL — 9 and 10 November 2011 — Slide #22




A Light for Science

O 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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A Light for Science

O 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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A Light for Science

O Performance indicators

CONTRAT WITH OBLIGATION TO PRODUCE RESULTS
Results ? QUL

Contract
control and ST
Follow up evolution
Contract _
with obligation Indicators /
to produce equipment
specific resul classification : >

- Quality of maintenance

- Number of fault

The indicators
describe the service
control method

-Response time in case of problem

The amount of the

contract evolves
according to the
- Quality of the reports

- Establishment of reports

indicators
- Respect of the safety regulations

Equipment availability....
turopean Synchrotru e
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A Light for Science

O Performance indicators

Quaterly Indicator Annual Indicator
Coe
Reference Coef Reference ¢
. . Basis ; A Basis
Name Designation 100 Name Designation 100
indicator 1 111 Quality 100 Indicator IT Average of the Quaters 50
112 Work follow-up 100 :ggmator Accelerator unavailability |25
S I - Indicator .
indicator 2 121 N1 facility reliability 100 110 Proposals for improvement | 15
Indicator
122 N2 facility reliability 100 180 Management of spare parts | 10
indicator 3 131 Management of N1 corrective |, UGl Annual Indicator 10 100 |100
intervention resulting
132 _Manager_nent of N2 corrective 100
intervention
133 _Manager_nent of N3 corrective 100
intervention
indicator 4 141 Incident management - analysis | 100
142 Incident management - deadline | 100
indicator 5 151 _Manager_nent o s 100
interventions
indicator 6 161 Safety management 100
indicator 7 171 Respe_ct of the « mutual 100
commitment » document
Total . -
. ZIT (IT basis 100) Total of the quaterly indicators 1200 | 100
resulting
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A Light for Science

O Performance indicators
CONSEOQUENCES ON THE ANNUAL BALANCE SHEET

Annual indicator :

|0 = 100 — > reductions

Financial consequences:

direct impact on the total amount of the contract

|0 <85
10 <90 :
|0 <95 :
|0 > 95 :

premium 5%
premium 1.5%

bonus 0% (based contract)
bonus 1%

Refund for the 10 evolution :
|0 evolution of N to N+1 period over 2% => 1% bonus

turopean Synchrotron Radiation Facility
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A Light for Science

O Performance indicators
Respect of good engineering practice (111)
Fault = -0.06% for a « Level 1 » installation
= -0.04% for a « Level 2 » installation

= -0.02% for a « Level 3 » installation
Respect of deadllnes (112/31/32/33/42/51)

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 (141 / 71)

Non-quality = -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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A Light for Science

O Performance indicators

Respect of safety rules (161)
Incident with a work stoppage = - 0.06%
Any other breach of order = - 0.04%

Proposals for improvement (110)
Less than 4 proposals: - 3.75% per missing proposal

Management of spare parts / storage (180)
Inventory difference >3 % : - 0.75 %
Inventory difference >8 % : - 2.25 %
Inventory difference > 15% : - 15 %
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A Light for Science

O Performance indicators

Reliability and equipment availability (120/21)

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 unavailabllity.
Up to - 20 % (100 hours) of unavailability
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O Performance indicators

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

FICHE DE NON CONFOI -04 PRB
$ Contrat de mainte) et d'exploitation 2 Detben 2000,
TomT  des installations techpifies de FESRF Contrat 615873 LSRF
ESRF CFT 1545- Mai + exploitation des i iques de FESRF
e Calcul des indicateurs imestriels
Emetteur : P. Roux-Buisson [ Oz O k2 Kk - = =
Fonction - HVAC FLUIDS 4t Owuz2[Je1 B!lan trimestriel )
p—— Total des ;!tdl‘m;aturs trimestriels
i moy
Date: __30/0011___  Visa S
Date :28/10/10
Période : {er octobre 2009 au 31 septembre 2010
Date : 27/08/11 — Lieu PGUT i a bilan tri i
Lors de Ia visite des locaux techniques e 31/03/2000, la un | n | » | n |
éte faite. Le 27/08/11 ¥ ste e
ate cette remarque n'avalt pas £ traitée. o sﬂ*’g -ug%S
Libelle | Nom| Désignation 2 é
111 |Quare (points de pénale) »y \
1
112 |SuM des travaux (points de pénaiite) I N
21 [Fsie des retatatenc N (i ar 00.00% | 10000% | oom 000%
Indicateur 2
100,00% 100.00% 100,00% 100,00%
B - DIFFUSION - | =
Dffusion le:  3000/11 ‘A CEGELEC MAINTENANCE - Visa : F FAVIER / P Roux Buisson
Indicateur 3
C - REPONSE - SUITE A DONNER - ACTIONS CORRECTIVES
la remarque a été traitée mais enfre temps la sonde a &é remplacée deux fois (en 07/2000
dmmmiuhea.blenapasehnmche
Action : de I'équipe et amé del traitées dans le fichier « suivi des Indicateur 4
Jocaux technique » 3!
3 Indicateur 5 . 393% 9226% 101% AT
LA N an D o N :
" Nom -PERRIN 7| 71 |ipoints ge penaime) b
Date 045102011 ) Tit |Total 0es INICItEUrs tnmestneis (Base 1200 [ we7
Difusion e 04/10/2011 A P Roux Buisson it Ta:m-mwmn(aan.{
(+ copie T Marchial/ P Roux Buisson)
[Coefficient de minoration 2 appliquer
D - CONTROLE DE LA CORRECTION [tent de mInCEaon | montant iotal nmesire
(Moyenne 026 4 NOCIEUTS NMestne-
O Accepts ORefusé Indic. général o oy popstserpe

NB : le calcule de I51n'est figé que 80 jours (2 mois) aprd

suceptible d'évoluer au cours de ces 80 jours.
Pour le service technique ESRF :

ate - fisa : Date
Nom

[Cidture de la fiche le © Par : T Marchial

turopean Synchrotron Radiation Facility Maintenance and Reliability Workshop at SOLEIL — 9 and 10 November 2011 — Slide #31




A Light for Science
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® 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

turopean Synchrotron Radiation Facility
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® Conclusion

Example of ESRF benefits : machine shutdown

4

* ( 2007-2011

Contract with

\\ obligation of results

1999-2007 :
contract with
obligation of means
(Cost and Fee)

10
05
00
1999-2007 2007-2011
DOHeures d'arret {moyenne annuelle) 36 2,2
mNombre arret {Moyenne annuelle) 29 15

turopean Synchrotron Radiation Facility Maintenance and Reliability Workshop at SOLEIL — 9 and 10 November 2011 — Slide #34



A Light for Science

Thank You For Your
Attention

Further
Information

Should you have any question, do not hesitate

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