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Statistics: AB-PO e-logbook
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Statistics : The e-logbook interface
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Statistics: Summary of PIPO interventions

. Booster + Ps+ |ZoneEst+ SPS North | SPS+ Total
2007 Linac 283\ popysolde | FT16 | Fre1 | CTro | AR [TomalPS| | o [Transferts| sps
First Intervention: Year 2007 12/03/2007 | 120372007 | 26:03/2007 | 02052007 [19/03:2007 | 07/05/2007 14/052007 | 10/04/2007
Nb convertisseurs / System 211 380 266 65 305 170 1397 313 425 738
Amplifier 1 1 i} Module Amplificateur, Carte Préampli
MCB-Fuses 1 1 10 1 13 1 5 5 Dizjoncteur, Thermigue ou Fusible
Power Cortacts 1 2 2 5 1 1 Faux Contacts, Cbles non-connectés
Transformer 1] 1 1 7 Transformateur défectuew:
Fanz 4 4 2 1 3 ertilateur défectusus
Semi-conductors 1 1 7 2 7 Transistors ou Thyristars HS
Power |[Power Measuremert 1] 1 1 Lem, Sonde e Hall
Felaiz Unit 1] 1 1 Chassis & relsis
Internal Coaling I} I} Circutt de refraidissement
Palarity-Suitch 4 g g g g Inverseur de polarité mecanique
Powver hodule 3 4 3 4 14 1 1 Probléme lié & un module de piussance
Discharge system 2 2 i} Rioue libre recuperation, Sparkaap, Crowbar
Fitter 5 4] 2 2 Fitre: actif, Selfs, Condensateurs
Total Power 4 12 18 10 5 6 55 13 14 27
DCCT 1 1 Electronigue ou Bokine
Parameters 2 2 3 2 2 1 13 10 1 11 Réglages divers
Card + CPU g 16 ] 7 15 g 52 41 ) 4R Electronigue défectususe
Electronic |Electronic Cortacts 1 1 ) ) a 17 Faux Contacts, Cébles non-connectés
Cartral System (PO 4 il q g 14 Camac, Mugetf, CIS .
Agiliary 14 7 =} 3 2 a7 5 4 10 Alim. auilisire, Disjioncteur BT déclenche
Siematic 1 1 Module PLC Siematic
Total Electronic 11 33 20 14 26 12 117 25 100
Check or Reset 1 13 15 3 1 40 24 a8 diagnostioue sans action
Local [Cther Operation 2 1 1 4 4 5 ] Lutre probléme lig & lopération
Reset |LocalRemote 1 2 5 2 1 11 1 5 g Manipulation Local vers Remate
Spare 1 4 3 g 4 4 hize en place dune rézerve
Total Reset 3 21 24 5 3 7 64 39 38 77
Ancess g a Irterlack Acces
External Reset 1 3 2 1 g 2 7 Reset autre interlock externe: 48y DC,
\ater 3 7 1 2 13 7 1 g Défaut d'eau
External |Magnet 1 2 5 4 2 3 17 2 B 3 Défaut simart
External Reference 14 17 2 2 5 40 3 3 g Féférence, Timing, Camac
Temperature 0 Température batiment
Distribution 400% ar 18k 1 1 2 1 2 ] 1 11 19 Probléme de distribution Electrigue
Total External 2 23 32 9 8 10 86 13 34 A7
Total faults 20 89 94 38 | 42 | 35 | 322 140 111 251
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Statistics: Summary of PIPO interventions

PIPO interventions PS Complex SPS Complex

s % b %
Power fault 55 17% 27 8%
Electronic Fault 117 26% 100 31%
Local Reset Gl 20% I 24%
External fault 86 27 % 47 15%
Total Interventions || 322 251

Remarks:

* Electronic Faults: ~30%, represents the main source of the Converter faults.

v SPS Complex: The replacement of the electronic crates of the North Area

-

Converters will reduce significantly the number of interventions.

)

B

. Converters internal fa

ults

Faults due to context or
environment considerations

v PS Complex: ~ 40 supply modules have to be changed and electronic cards generate

a lot of interventions. (to be evaluated)

* Local Reset: ~25%, After a CCC call, PIPO went to the site, check and restart the power
converter after a local Reset or without any action. Improved remote control interface

would allow more remote resets by CCC or PIPO

* External Faults:~25% To be efficient, CCC must have a better remote diagnostic system.
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Statistics: Distribution of the interventions along the year

Interventions

Year 2007

Linac Start with Beam
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PS Complex

Distribution of the interventions a week
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Statistics: Distribution of the interventions along the year

Année 2006

For comparison: Year 2006

Linac2&3 Start
PSB Cold Check Out

PSB Start avec Faisceau,
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Statistics: MTBF evolution since 2004 (without 2005)
. a) Linac 283 hj Booster+ PSB-Isolde o) PS+ FT16
MTBE::L:::)'“"’" MTBF | MTEF | Comv. | Contet| MTBF | WTEF | Comv | Commc| MTBF | MTBF | Comy | Conted
Conv. | Total Faults Faults | Conv. Total | Faults | Faults Conv. Total Faults | Faults
Year 2007 82037 15 9 24901 45 44 38 o6
Year 2006 75662 17 12 20479 56 54 43 101
Year 2004 73623 13 4 44297 23 19 66 Kl
, d) Zone Est+ FT61 e] CTF3 fi AD
MTBE::L:::)'“"’" MTBF | MTBF | Comv. | Contet| MTBF | WTEF | Comv |Commc| MTBF | WTBF | Comv | Conted
Conv. | Total Faults | Faults | Conv. Total | Faults | Faults Conv. Total | Faults | Faults
Year 2007 24 14 41131 k) 11 42613 | 21915 18 17
Year 2006 15 29 48768 25 11 21244 | 11848 29 23
Year 2004 15 17 16592 | 14088 45 8
. 0) North Area h) SPS+ Transferts
MTBE::L:::)'“"’" MTBF | MTBF | Cov. | Contet| MTBF | WTBF | Conv | Cortex |
Conv. | Total Faults | Faults | Conv. Total | Faults | Faults - nght
Year 2007 88 50 PEABREE 39 | 72 | [ ] To be followed
Year 2006 103 59 110257 32158 21 51
Year 2004 I I I I - Too lLow
Total PS Complex Total SPS Complex
MTBF Calculation (atb+c+d+e+i) (gHh)
(Hours) MTBF | MTBF | Conv. | Context| MTBF | MTBF | Conv. | Context
Conv. | Total Faults | Faults | Conv. Total | Faults | Faults
Year 2007 171 147 | 29985 | 15172 | 127 124
Year 2006 186 226 32424 | 17182 124 110
Year 2004 162 I I I
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Long MTTR Risks: LHC Injectors

cabled spare by type of converters

MTTR Risk Machine Equipment Action End of Action
(Fonction)
Consolidation in course: Replacement of the rotating machine
and rectifiers by a new B0 WMWY power system, with capacitive energy
& Months Main Power System: storage, called FOFPS.
to Fs Siemens Motor-generator UIntil 2010: In case of major event on the rotating machine (Rotor or Startup 2010
1 Year (FS Main Magnets) stator), the rectifiers can be fed by a 12 MYV A transformer connected
to SFPFS 18 kY. LHC cycles can be done but the LHCZ will be filled in
60" instead of 20'. The others physics progam will be very limited.
TSI/EL Consoclidation: 13 K cables for SWD power converters are
> 1 Month wealk. SFPS s working with 12 SMD for A50GeV cycles (on 14
Main Power Converters installed). The two spare converters can not always be used together Seo talk
to SPS ) i )
(SPS Main Magnets) due to earth balancing of the maagnets. In some case, when an 135kY session S
3 Months )
cable is broken, not all second fault can be covered by the second
spare.
Action possible: If major problem in one of both converters, the
time required to connect manually the spare is around 2 weels. )
SIS e Frofit of an existing spare converter 24 A by installing a Ueles IS
commutating switch (~S0K.CHRF)
. Brukker Consolidation foreseen: Replacement of 12 power converters by
1to2Weeks | LINAC3 g ninesQuad for ITL and ITM ) | standard AB/PO type with spares. Startup 2009
Jagger Consolidation foreseen: Restoring the spare converter and buying
Linac 3 spare parts Startup 2009
{Ciuad on 141 and ITF) P P :
i improve spare parts situation
Linac 3 Ocern_ 850A 2E_N dec (4 units) = = P 2008
(Bending ITF Ling)
Oltronix Consolidation in course: replacement of 33 {(of 80) Power-
Linac 2 Conwverters by new ones and spare parts will be increased for the Startup 2008
(Quad Tank 1) -
remaining ones.
Booster Multipoles Converters Consolidation in course: replacemeaent of all the Booster L owy Startup 2010
System Energy Correctors System.
Consolidation in course: 6 new power converters will be installed:
1 Day F= Gamma transitions * Triplets: 3 Converters (2 + 1 Spare) (Done) Startup 2007
to * Doublets: 3 Conwverters (2 + 1 Spare) Startup 2008
1 Week Consoclidation in course: Replacement of 12 power convertars
PS Auxiliary power usedin a PS machlne for orbit correction, multi-turn extraction and Startup 2008
[ rt Sloww extraction: Starub 2009
converters g converters and 2 Spares will be installed for the startup 2005, P
g converters will be installed for the startup 2009,
TT2 line AT i L T s Action in course. Reorganazing of the 269 Building to manage 1 500G
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Long MTTR Risks: Experimental areas

MTTRRisk | Machine Equipment: Fonction Action End of Action
Recommendation: The majority of the AD power-converters are old
and complex. Spare parts and documentation are missing. Thus
installations are difficult to support.
ALY All powier converters Inthis state, AD can be exploited up to 2010 if additional spare parts | To be defined
are supplied. ~100kCHF.
1to 2 Weeks If AD had to remain operational during some years after 2010 a
consolidation is required.
Recommendation: Initial strategy was to use a maximum of
Klystrons Modulators, Solencid | #4sting (old) converters, These old power converters are difficult to _
CTFS o Focals support. If CTF3 had to remain operational after 2010, 3 To be defined
consolidation s required.
1 hour North area Power Conveters: Consolidation foreseen: The converters are 30 years old and their
(but Low ops (Dipole and quadrupole of the “lelectronics generates a lot of faults without gravity which leads to a 2011
. wery low MTBF (~7000h). The replacement of the electronics shall be '
MTEF) transfert ines)

foreseen inthe coming years,
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Operation and maintenance: AB/PO organization

+ According to their technology domains, each
section follows the consolidation, maintenance
and repair of its facilities.

Consolidation
Maintenance
+

Repair

AB/PO
Technology domains

« PO-TC: Thyristor Converters
+ PO-MPC: Main Power Converters
* PO-PH: Pulsed and High Voltage Converters
- PO-SC: Switch Mode Converters

* PO-HP: High Precision Measurement
- PO-CC: Converter Control

Consolidation
Maintenance
+

Repair

* The designers are also responsible for
equipment operation, which they follow
everyday.

Consolidation
Maintenance
+

Repair Consolidation

Maintenance
+

Repair

Consolidation
Maintenance

Consolidation

Maintenance
+

Repair

MPC
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Operation and maintenance : AB-PO organization

- Standby service team (members are coming
from all the sections) is responsible for the
1st line interventions on all the
systems.

* Cross-fertilization between
sections

Consolidation
Maintenance

o - 7
Consolidatios Repair Chisolidation
Maintenadce Maithenance

Y
+

RZpair . Repair
Maintenance

Method y—<

Service

ConsQhdation Consolidation
Maintehance Maintenance

+ +
Repair consclidation "‘\ epair

Maintenance
+

Repair

MPC
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The AB-PO Stand-by service

It's a team |

Formed by technicians that have a good knovyled?e
of The power converters and of their operationa
environment.

* It may be asked to intervene 24h/24h, on call by
the CCC control room, to put back into operation
any defective installation as soon as possible.

* Only one phone number by intervention area (3 in
total)
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The AB-PO stand-by service:

Experience and training of the PIPO technicians

The PIPO technician is:
Issued from one of the PO sections,
An expert on the equipments developed by his section,
A generalist in all other installations,

The "piquet” activity of a technician:
Is a second duty,

Represents approximately 1/3 of his time, which is spent on
training and interventions.

The shutdown training of the "piquet”.
Consists of specific training actions given by the
different equipment experts, to:
- Refresh their knowledge,
- Keep them informed of the novelties.




The 3 PIPO teams
- QLD Complex

(=
— —
LHC
7 g NOF Aree
® e Ry LHo @

TT40 tesacom  TT41

MSE 4188

5>, Team: 7 fechn. + 3 Eng. In second line -
Call: 163668 Intervention CERN 100301

Intervention LHC 79600

% Team: 8 technicians + on-call experts
Call: 160391

PIPO HC (CERN Staff):
Sector: LHC

Team: 8 technicians + on-call experts
Call: 79600
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Maintenance methods service

A logistical support for the first-line interventions

« To give the first-line technicians the
right tools to be able to put back in
service a defective installation as soon
as possible,

 Facilitate the interventions on the field,
keeping them more efficient and safe
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The AB-PO equipment data-base |

T

Fhon

2 3 Intern

3 Report - Microsoft Internet Explorer | .-(’" )
File Edit “iew Favarites Tools Help -
B Ll (= _pnl_ o £y '_\ |;
Qo - © - X A @ POsewer Yoo @2+ 5% @ - LJEA B
Address @http:,f,fwehhl]2.cern.ch,l'Cnnverters-Datahases,l’net,l’equipments,l’repnrt.aspx?Cnmplex=CNGS&ID_Specialist=164&iner_5upplies=ON V| 1] Links > CERMmugnist ‘
GDCngEv| v| |G| search ~ @ & g2 Eh4blocked % cCheck ~ “i Autolink ~ | [l options % & -
s
CMGS Laic De
CMGS COD-MS702  Spare 921 Hall COMVERTER Mood HCRPJAHOOO 0O019702 264112004 RA D418 16038
(TT41) Jacguemard Oliveira
CMGS il COD-MS707  Spare BE4 921 Hall COMVERTER Mood HCRPJAHOODO 0O019707 26/11,2004 R& 0418 filves M 16038
(TT41) Jacguernard Oliveira
CMGS il COD-M9702  Spare BE4 921 Hall COMVERTER Mood HCRPJAHOODO 00019709 08022006 R& 0418 filves M 16038
(TT41) Jacouernard Oliveira
CMGS Hves Laic De
CMGS COD-027789  Spare BB 921 Hall COMVERTER Mcod HCRPAHOOO 0OO0Z27789 267112004 RA D418 . 16038
(1ran Jacoguemard Oliveira
CNGS Hves Loic De
CMGS MOGHA102 Installed  BB4 921 Hall COMWVERTER Meood HCREPJAHOOO 00019711 26/11,2004 RA D417 = 1603%
(TT41) Jacoguemard Oliveira
CNGS Hwes Loic De
CMNGS MOGHA106 Installed  EEB4 921 Hall COMYERTER Mcod HCRPJIAHOOO 0O01S96595 26/11/2004 RA 0417 = 1603&
(1141 Jacguemard Oliveira
CMGS it MDGHA108 Installed  EBEEB4 921 Hall COMWERTER Mcod HCRPJIAHOOO 0O01S706 26/11,2004 RA 0417 Tres M 16038
(1141 Jacguemard Oliveira
CMGS it MDGHA4112  Installed  EBEB4 921 Hall COMYERTER Mcod HCRPJAHOODO 0O01S9657 26/11,2004 RA 0417 fitves M 16038
(1141 Jacguemard Oliveira
CMGS e MDGHA114 Installed BE4 921 Hall COMVERTER Mcod HCRPJAHOODO 00019705 26/11/2004 RA D417 fitves M 16035
(1141 Jacguemard Oliveira
CMGS %EJHGF) MDGHA118 Installed  BE4 921 Hall COMVERTER Mcod HCRPJAHOODO 0O019704 26/11/2004
CMGS %EJHGF) MDGYA4103 Installed  BB4 921 Hall COMVERTER Mcod HCRPJAHOOO 00019552 07022006
CMGS %EJHGF) MDGYA105 Installed  BB4 921 Hall COMVERTER Mood HCRPJAHOODO 00019651 264112004
CMGS %I_\JMGF) MDGYA109 Installed  BB4 921 Hall COMVERTER Mood HCRPJAHOODO 0O027320 26/11,2004
CMGS %I_\JmGF) MDGY4111 Installed  BB4 921 Hall COMVERTER Meood HCRPJAHOOO 00019710 26/11,2004
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Operational documentation

Power converter
HCRPZBJO01

o

switching <
1 T HCRPZBJOOM : S50T : Power Converter GEREG Switching

B

H—F HCREHARODZ : GEREG

b
B

d— HCRYAACODT © Qutput Contactor Base Plate
—8 HCREHBAOD] : Base plate G0Hz

—g HCRLAALODT : Self DC Filter
8 HCRYAADIOD : Switching Plate
—a. HCRPCABOOT : Power Module

'I|

- l_.HCHEHEiEiEIEI’I : Front Panel

7 HCRBPAADDD : Command Panel Card
T HCRUAAFDDD : Ampermetre et
—g HCRTRATODT : Transformateur dintensite (50

— B <HCRTMABODD : Power Transformer
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The spare parts: codification 42

:Diode SMD Schottky 19TQ015

M9TaM 551 00110
HCRAAE X Blocs f28-002 f&.5.00
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Auxiliary operational spare parts storage .-Y"Z%

* All the equipment spare parts
in the PS and SPS complex
buildings have been inventoried

s e
QAbPD Anwie: B
i

iiiiiii
HCREB BA1 / Barague | A 200

HCRBAAD
. SPS 804 200 0099 :
Current regulator A2

P

- 5900 type references / 55000 componen’}s
identified and stored,

- Components are visible and manageable
from the e-catalogue and the e-LogBook
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The main operational spare parts storage r ;:%

- 1400 type
references

- 17900
components

Local management system installed
Ch. Mugnier, ATC-ABOC days, 23 January 2008



E-catalog AB-PO: example

2N Spares_Search - Microsoft Internet Explorer

File  Edit  Wiew  Faworites  Tools Help

@Back - \) @ @ (;j pSearch *Favorites @ B' hf._;: Iﬁ—l T I_.J ﬁ "3

Address @ http:f fvwebhi0z. cern.chfConverters-Databasesfnetfspares/search. aspx vl Go Links ** @ -
Sous familles incluses Famille sélectionnée : MDAC/ADC Fiche d'identité de la pitce sélectionnée :
B 3 Familles 0312F_ ADC 16 Bit
@Composan‘ls 1'1?1 P MDAC/ADC Interf:
= = A & nterface
g“" S 3079F : Fast ADC 16 bits
Carte de mesure 5113 : ADC 14 Bits
- I Carte Mére/Fond de panier 55960 : 14 Bits ADC Buffer
E:'Cummande AT EDAOD329 : Multi-Analog
@Communicationmeseaux = || (R EEUEte RIS elE
i epu
~Dpac
~Zipeme
- Dipeer
- D FaemuGEr .
- I Free Wheel
&:‘ Interface
E:' Interlock/Diagnostic
-2 oo
g Carte Mémoire
-~ carte Multi-fonction
: @MDACJ’J\DC
N en ]
| Stock il |
ke e e Besnaen V| ----..:
Ci-dessonis whonls powrsnes ETire ‘texte’y’ pontr Techercher quelquechose COMMMMANCANE DAT ‘LaXTe’
o "teate! ponr Techercher quelquechnse corterat le mmot ente' 1-025
Q00 CO0E Standard 15 Eéparation 12 0
Reéférence FL
Désignation 3 1-025 =
Code EDMS (HC : : i
wde HT) 00C/O0E o oo fecap 12 Rep;rftlon 0 o
i = QOO0 CO0E Standard 13 102 o 8]
Equipement et R - Teste FL. —
vm 2 1-025 b |
VERSION : © "~ VERSION :E Lieu - - DOC/O0E MMINIDTISC AT 1z Testé FL 25 0
Fabrigquants hd hd 1025 &
Caractéristicues 3 3 000/00C/O0E Standard 1z tester FL 26 0
3 1-025 &
[ Seulement les pitces ayants une quantité 2 nNCNNE m 19 2 n | '; =
a Done ‘ﬂ Local intranet

& CERM Phone

T 3 Internet
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E-logbook AB-PO : The logbook intervention sheets

*  They are checked and discussed, one-by-one, at the "piquet” meetings held
every Monday morning.

- Each expert receives automatically an E-mail whenever an intervention sheet
is created, concerning an equipment under his responsibility,

*  They can be filled and accessed from the web,

i Fle Edt Insert Records ‘Wwindow Help

m LogBook  Infos Mot de passe  Documentation

ADD / EDIT EVENT 1 |d| <[> oo x|

Copier cette fiche pour d'auties con

MNuméro de fiche Izve Moms : Spécialistes appellés Date et heure
Fioyer Marcel 23/05/2006 08:31:35
Date/Heure  |23/05/2006 | 08:31 b | Foper Marce 2 [ —~
J Muttin Christophe W
0300 ¥ Fournier Olivier -
 mm s At e e el | —/———————— | Founier
'LOGBOOK AB/PO i
Equipement MPNH2173 v Bl IecikoE —
NO3 00000526 + =
Muméro de réparat)
Piéces changées Oté Hemarque
Lieu 5ource Lieu Destination
P |Protistor 8004,/12500 125 URD 272 TTF Standard versions:0C -7
B&2 / Bataque Urkniown £ Trangzit
Panne POWER FUSES BRIDGE
Type Interven tion ~
Description Suite de la fiche 37266,
Testons les thyristors : RAS
Remplacement de 8 fusibles de pui e, test en local : OK
Liste des fusibles remplacés : FL1+(R1) ;FL1+{T1) ;FL2+({R2) ;FL2+(T2) ;FL3{R3) ;FL3-{T3) ;FL4-{R4) ;FL4-(T4).
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E-logbook AB-PO : recording form

i File Edit Insert Records ‘Window  Help
‘i LogBook  Infos Mok de passe  Documentation

ADD / EDIT EVENT umn

Changer une piéce

um B!EK

Copier cette fiche pour d'autrez convertizseurs

Muméra de fiche I72FE Moms : S pécialistes appellés Date et heure
F M I w W 23A05/2006 08:31:35
Date/Heure 23/05/2008  ~| 08:31 g fliover Marcs . ] ¥
= Mutin Christophe huad
03-00 = LN ISOphe L
o Fournier Olivier i
Equipement MPNH2173 = Blanc Jeantuc o
MO3 00000526 T kRl i
FrEt e L Huméro de réparation
lachine PS5 ALl 5
(e SRR Piéces changées Qté Hemarque
Batiment BAZ Lieu Source Lieu Destination
Eqp Type CONYERTER b |Protistor 30041 2500 125 URD 272 TTF Standard verzsions:0C -7
o BAZ2 / Barague Unknown / Tranzit
Panne POWER FUSES BRIDGE
Type Intervention [

Description  Suite de la fiche 37266.
Testons les thyristors : RAS

Remplacement de 8 fusibles de puissance, test en local : OK
Liste des fusibles remplacés : FL1+(R1) ;FL1+(T1) ;FL2+({B2) ;FL2+(T2) ;FL3-(R3) ;FL3-(T3) ;FL4-(R4) ;FL4-(T4).

Ch. Mugnier, ATC-ABOC days, 23 January 2008



Conclusions

1. - Appropriated diagnostic tools for the MTTR/MTBF monitoring
have been put in place (MTTR: ~1h, MTBF depending on the CERN

complex area)

2. - Vast consolidation plan has been launched to mitigate long MTTR's,
but until 2010, the PS rotating Machine represents the highest MTTR
risk.

3. - According to the large number of interventions by year, Stand by
service ("piquet”) was a choice. PIPO is organized by 3 teams, sharing
the different areas of the CERN complex;

4. - Spare parts are centralized an managed across the different
machines and converter technologies.

5. - Maintenance method service is responsible for the tool
developments and operation organization.

Ch. Mugnier, ATC-ABOC days, 23 January 2008
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