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Introduction

Magnetic Measurements (MM) Section:

o Responsible for carrying out MMs to assure
the correct performance of various
accelerator magnets

o Ciritical for the success of the accelerators

operation at CERN

-

— |

Input

Design & calculations

Specification & drawings

Prototyping

1
Magnetic measurement for
prototypes

Series production

Functional tests

Magnetic measurements for series
production

Installation & commissioning

Meets
specifications?

Operation

agnetic measurements during
operation

Source: Golluccio, G. (2012). High-Performance Measurement
Systems for Characterizing and Monitoring Particle Accelerator

Magnets. PhD thesis, Universita del Sannio, Benevento.



The TE-MSC-MM Value Shop Model

Client MM Section
Infrastructure & Support
Measurement benches
Equipment
Discuss . Software
measurement
needs Research
Expertize
Choose [~ Develop new N .
measurement . equipment, ) ;: ?Jl:b:ﬁ;it
approach - if needed - quip
L':I :::
I__"_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_:'5 < 7
Discuss, interpret, |~ Create resultsand | ~— | pﬂﬁgsna;eeés A Evecute
analyze results “J reports ~J analyze data ) measurements

Source: Bonora, M. (2020). An Integrated Software Framework for Magnetic Measurements - From Raw Data to

Assets. TE-MSC Seminar, CERN, Geneva.




Project Description

Problem

Use of various tools, that do

not exchange information

\ 4

o Lack of centralised database

o Information not accessible easily

o Manual entry/retrieval of data

Solution
3MIS: Magnetic Measurement

Management & Information System

Materials & Parts
Management

Budget & Resource
Management

& others...

Asset
Inventory
& Barcoding

Asset
Management

Traceability

Business
Intelligence

Operations
Management




Architecture of Solution

Oracle

e InforEAM N (" EDMS ) (MM Database )
'.Measurement.' ( | ( Processed )
Raw Data
Requests Data
‘ Calibration ‘ ‘ Assets ‘ Measurement Released
| || | ~ Information | Data |
. D N N

i s
“ S R

Flexible Framework for Magnetic Measurements (FFMM)

Equipment Control Data Acquisition Data Analysis

- _
g o
3] )

-

Source: Bonora, M. (2020). An Integrated Software Framework for Magnetic Measurements - From Raw Data to

Assets. TE-MSC Seminar, CERN, Geneva.




wWhy Infor EAM and EDMS?

v Used throughout CERN
v Service, maintenance & support provided by ﬁ
dedicated Sections at CERN o
v Available solutions for common problems PR o
v' Already integrated with each other and with other ”’".'..‘."” o
CERN systems & applications (GIS, MTF, TREC, etc.) | i o
o
v Can be integrated with other systems (web-services) =
v" No extra costs implied e
Source: Steenstrup, K., Foust, N. (2019, October 14).
v Quickly and easily customisable, but with some Gartner's Magic Quadrant for Enterprise

Asset Management Software.
Retrieved from www.infor.com

restrictions & limitations




Materials & Parts
Management

Budget & Resource
Management

& others...

& Barcoding

Asset

Asset
Inventory

Management

Traceability

Business
Intelligence

Operations
Management

MM Request
Submission

Prioritization of Work

Budget &
Resource

MM Requests &

Managemw
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Maintenance
& Calibration

WO Schedule
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Asset

Inventory ’
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Equipment
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Asset Inventory
& Barcoding

Asset
Inventory
& Barcoding

Materials & Parts
Management

Asset

& others... Management

Business | Operations
Intelligence | Management

Traceability




Criteria to Register an Asset in the Database e

Inventory
& Barcoding

A piece of equipment:

v

v

Relevant or crucial for magnetic measurement OR

Holds/pushes data required in FFMM OR

Requires regular maintenance, calibration, checks OR

Exceeds a defined financial value OR

Unigque & frequently used




MM Equipment Codes e

"hyphen"
I
C RIMM _ i olo0 |
L I\ ]
2 char.
Prefix 2 char Sequential Number
2 char. 1char. 2 char.
\ Class
MM Section  Superclass Design Variant
Code
L )
MM Equipment Code
8 char.
L
19 char.

Inventory
& Barcoding

Accelerators Naming Portal

Search...

[] search also in description

v MMM Magnetic field sensor

» MMMAR Array

» MMMCO wound Coil

» MMMER Electron Spin Resonance (ESR) probe

b MMMFG Fluxgate

» MMMFM Fluxmeter

¥ MMMHA Hall probe
MMMHA_AA Hall probe - Projekt Elektronik - FM210
MMMHA_AB Hall probe - METROLAB - THM7025
MMMHA_AC Hall probe - NIKHEF - AS PROBE
MMMHA_AD Hall probe - CERN - ISR 2070
MMMHA_AE Hall probe - Projekt Elektronik - AS-NTM-2
MMMHA_AF Hall probe - Projekt Elektronik - AS-LTM
MMMHA_AG Hall probe - Projekt Elektronik - AS-NAP
MMMHA_AH Hall probe - Projekt Elektronik - AS-NTM
MMMHA_AI Hall probe - METROLAB - 1176-HF
MMMHA_AJ Hall probe - METROLAB - THS7025-10

v MM Section’s Equipment Naming Convention Report published in EDMS

v MM Equipment Codes published on the Accelerators Naming Portal



https://edms.cern.ch/document/2016478/1.5
https://naming.cern.ch/naming/ui/codes/CERN/MM

MM Assets Creation & Printing Application s

Inventory
& Barcoding

%} AssApp - Create new assets | User: Eleni Tournaki - O *
File Edit Tools Help

2110 0

Mandatory Optional Printing
* Superdass: Magnetic field sensor ~ Equipment Value: CHF ®) Big ) small ) Medium
* Class: PCB Coil ~ PXMONDAFWP-SD000002
s | | (L LU0 LT
= Status: Installe et Maintenu v e
Serial number: | | MTE Octupole pour pompe
* Location: Laboratory 311 (311) w pole pour pome
Q-22-03
CERN Inventory: | |
*Responsible Person: | Thomas Zickler ~ =
Quantity: -
Parent Aszet: | |
*Manufacturer: CERN ~
Printer connection: Network connection ~
* Available Models: L497W13.T24.N12.5250 ~
Documents
L] add new model Comments: Use this region to upload documents (e.q. drawings, specifications, etc.)
related to the new asset.
Model:
Mame Path
Do not add new variant (default value is [+

not applicable - ¥X)

 Commission dates : PXMONDAFWP-SD000002

o ' LT R
LR ||IIlylllIIIII\I\IIIIIIIIIII

Asset Information History Actions PXMONIIJAFW SD000002 @I

Date Created Asset Code Details & MTE 0CtUDO|E pour pompe

Asset Description: |PCB Coil - CERN - L497W13.T24.N12.5250 ‘ 1 2020-07-28 CRMMMAR_AK-00000004 o Q-22-03

2 2020-07-27  CRMMMMH_AG-00000001 @) Create Clear Bt
Asset Code: |CRMMMPB_AC-DDDDDD?6 ‘

3 2020-07-27  CRMMMAR_AM-00000D0T 6]

v
P
Courtesy: R. Martinez Estebanez, S. Gutzeit, M. Bonora 5 £ JWMINTINYAEIRT Ry wny
el u PXMONDAFWP-SD000002




Progress of Inventory Process e

Inventory

& Barcoding

20
days

~2.300

Assets

1.197
Assets




Examples of MM Assets e

Inventory
& Barcoding




MM Low-Level Equipment -

Inventory
& Barcoding

Mount in

Request Meas. Manufacture

Head Coils

Array

Meas. Head .

otk Coils Coil asset code Calibration values Mgtc_?ed

Drawings in Barcode label olis
EDMS Coil design values

Mount in

Meas. Head

Array Array asset code Calibration values Meas. Head Barcode label
Barcode label Equip. structure
Equip. structure Meas. Head design values
Array design values Coil parameters when
Coil parameters when mounted in Meas. Head

mounted in Array Cabling Scheme in EDMS




MM Low-Level Equipment -

Mount in

Request Meas. Manufacture

Head Coils

Array

Meas. Head .

otk Coils Coil asset code Calibration values Mgtc_?ed

Drawings in Barcode label olis
EDMS Coil design values

Mount in

Meas. Head

Array Array asset code Calibration values Meas. Head Barcode label
Barcode label Equip. structure
Equip. structure Meas. Head design values
Array design values Coil parameters when
Coil parameters when mounted in Meas. Head

mounted in Array Cabling Scheme in EDMS




MM Low-Level Equipment

Mount in
Array

Request Meas. Manufacture

Head Coils

Meas. Head .

otk Coils Coil asset code Calibration values Mgtc_?ed

Drawings in Barcode label olis
EDMS Coil design values

Mount in

Meas. Head

Array Array asset code Calibration values Meas. Head Barcode label
Barcode label Equip. structure
Equip. structure Meas. Head design values
Array design values Coil parameters when
Coil parameters when mounted in Meas. Head

mounted in Array Cabling Scheme in EDMS




MM Low-Level Equipment

Mount in

Request Meas. Manufacture

Head Coils

Array

Meas. Head .

otk Coils Coil asset code Calibration values Mgtc_?ed

Drawings in Barcode label olis
EDMS Coil design values

Mount in

Meas. Head

Array Array asset code Calibration values Meas. Head Barcode label
Barcode label Equip. structure
Equip. structure Meas. Head design values
Array design values Coil parameters when
Coil parameters when mounted in Meas. Head

mounted in Array Cabling Scheme in EDMS

Inventory
& Barcoding




MM Low-Level Equipment

Meas. Head

Request Meas. Manufacture Mount in
Head Coils Array

Meas. Head .

otk Coils Coil asset code Calibration values Mgtc_?ed

Drawings in Barcode label olis
EDMS Coil design values

Mount in

Meas. Head

Array Array asset code Calibration values Meas. Head Barcode label
Barcode label Equip. structure
Equip. structure Meas. Head design values
Array design values Coil parameters when
Coil parameters when mounted in Meas. Head

mounted in Array Cabling Scheme in EDMS




Maintenance & Calibration

Asset
Inventory
& Barcoding
Maintenance
& Calibration

Materials & Parts
Management

Asset

& others... Management

Business | Operations
Intelligence | Management

Traceability




infor

EAM

Work - Equipment «

Asset CRMMSTM_AB-00000001

MM Equipment Lifecycle

Teslameter - METROLAB - THM7025

Maintenance
& Calibration

<~ BB O » o @@ ? B [ |« 0
Record View  Comments Events Equipment Graph EDMS Documents Show on Map
Asset | CRMMSTM_AB-0000000 *| Teslameter - METROLAB - THM7025 | Statusr*| - |
Allas: | | Hors service provisoire
. Installe et Maintenu
Department |MM—S 0.-| Perdu
Equipment Details ~ Hierarchy Rented
Under Maintenance
Class: | MM-STM F | pallnt Asset T .y
Manufacturing/Procurement Operation & Maintenance Withdrawal
Phase Phase Phase
IST IREP IWFR
Stocke Under repair Waiting for repair
( ' Corrective
IST “J_M Maintenance
Stocké Under maintenance
Preventive
Maintenance
' Ty Vs y -
—» L1 — D LuF | = ‘*| : Horsggwioe L
Available Code Réservé En fabrication | r r| Installé et maintenu TR Hors service definitif
N M . -
Equipment
to be developed
\ i o)
1AV DCR IR IACC IREN L DPRT

— Available

Equipment
to be procured

Code Réservé Receptionné Accepté

{ H =}




Calibration (1/2) —

Required for many reasons:

o New instrument

o After an event (repair/modification, shock)
o After a specified time period/usage

o Before a critical measurement

o Whenever observations appear questionable

o As specified by a requirement




Calibration
MM Engineer = Calibration Operator = FEMM
F—
Create
Calibration - FFhf:f'rt -
Request SEIL
Scan Array, Start

Equipment Used
L ——
ey

Cross-check
loaded values

—

Perform
Calibration

——

Validate
Calibration
Results
L ——

select Request & f---- L

Calibration Run

Load parameters
from Asset

Upload raw data
in EDMS

-
—t

Save MM
Equipment Used

-
e

Update Coil
Custom Fields

L
Ay

Complete
Calibration Run

o

Calibration (2/2)

v Manual entry of data minimized
v Automatic retrieval of design values & structure
v Automatic archiving of results

v" History of calibration values available

Audit Trail X

| (defeult) v | edit | Date

ﬂ| Run

03-JUN-2020 13:37  MMO113 0.178544197916367 MMEASURE Insert Efficient Coil Area (single calib.) [m*2]
03-JUN-2020 13:37  MMO114 03-06-2020 13:36 MMEASURE Insert Calibration Date (single)
03-JUN-2020 13:37  MMO0143 403 MMEASURE Insert Impedance [Ohm]

03-JUN-2020 13:43  MMO113 0.17854418791..  0.178536608396261 MMEASURE Update Efficient Coil Area (single calib.) [m*2]
03-JUN-2020 13:43  MMO114 03-06-2020 13:36  03-06-2020 13:41 MMEASURE Update Calibration Date (single)

ShowFiIterRow:é g @




Operations Management

Materials & Parts
Management

& others...

Asset
Inventory
& Barcoding

Asset
Management

Traceability

Business
Intelligence

QOperations
Management MM Request
Submission




MM Requests: the Central Point of our New IS

Post-processing Request
Phase Magnet ID Phase

Requestor’s
timeline
Specific
information
/ from requestor
Raw & MM Information
Processed R " > from
data \ g "cauest NORMA / MTF
n
d
MM
Conditions & 3
Settings J,
Calibration
. data
Execution

Responsible

engineer

Scheduling
- Preparation

: Equipment
used

Phase Phase




MM Request Submission

Asset
Inventory
& Barcoding

Materials & Parts
Management

Asset

& others... Management

Business | Operations
Intelligence | Management MM Request
Submission

Traceability




MM Request Submission

v' Requests created by the MM Clients:

MM Request
Submission

RDT-Demande de
Travaux Lance

Missing infarmation

* Need for clear, simple & easy way to request

information AA-En attente

d'approbation

v' Change in philosophy wrt the past:

* Less information required (integration with EDMS & MTF)

« Request acts as trigger for discussion & planning

v Real-time notifications to MM Clients

REJ-A suprimer
RA- Accepte

Measurement in progress
ra \

RC-En cours

Measurement completed

TT-Termine,
attente validation
CERN

s WO completed & report published in EDMS

C-Completed




EAM Light

o]

-

MM Request Submission Interface e

Work Order 26356708 | B) SAVE + NEw W OELETE | ] B & O & & O

A TESTTOWR | [&

EDMS DOCUMENTS [ ] ~

il
[}

[Eal + IV

BE Title Status

@ No documents

DETAILS ~
Description
MM Request F 3 t erman et
Equipment *
PXMQSAAIAP-00000123 — F g, m
Status
ducting/Permanent MM Request - M}
SCHEDULING ~

Reported By
145295 — TC

Assigned To

Req. Start Date *
12-Apr-2019

Req. End Date *
13-Apr-2019

Sched. Start Date

Sched. End Date

Date Completed

2 & B OB

Perpage S5 v 0-0of0
COMMENTS -~
. Enter new comment here
CHECKLISTS [ ~
4
Activity -
1 — Please provide general information here: CREATE FOLLOW-UP WO A~
2 TESTP — TEST POSITION -~
Project (Root Project) h
Measurement Scope v
Is the magnet radioactive? ] ves O Neo
Does the magnet have a Thermal Interlock? O ves O wNo

Does the magnet follow the LHC Pelarity Convention?




Measurements

Asset
Inventory
& Barcoding

Materials & Parts
Management

Asset

& others... Management

Business | Operations
Intelligence | Management

Traceability

Measurements




Measurement Bench
& [ —

Data :
setup Acquisition Processing AR
« Hardware + Raw data « Processed data « Released data
« Software MM Reports

* Meas. Settings




Measurement
.:!_4‘ —) - B

if FPARETS PRINCIFLE

EFFORT —> EESULTS

*-@

20% 0%  ao




Measurements: Helmholtz Coil System Messurements

=] Helmholtz Coil System
v MM Campa|gn for FASER Project El MM Client = MM Engineer/Operator | = FFMM
(690 permanent magnet blocks) t Raeost }—» FF1iM script
v' Good candidate as a pilot project (simple & quick MM) s ) | (o
Req_uest & MM Run
v Workflow similar to calibration e ——
. . Cross-check I I Loa?opr:jal::g:;sers
v" Instructions & feedback provided to the operator biidie { (Eau. veea) |
+ _ __
v' Results available immediately & with one click pertorm
— = ¥ ,
Megi:jE:::ent ----- Rl Uplt::ad raw data
Results TeE
_

Equipment Used

y

S
o B

Update Run
Custom Fields

P —

Complete
MM Run




Measurements: Rotating Coil System

v Next milestone: upcoming measurement campaign for HL-LHC
v' More complex system:
o Measurements in cryogenics conditions

o Need for reduced feedback loop

o Complex data structure
o High volume of data
v’ Preparation already done
v' Re-use of features of existing scripts &

development of advanced features



Traceability & Reporting

Asset
Inventory
& Barcoding

Materials & Parts
Management

Asset

& others... Management

Business | Operations
Intelligence | Management

Traceability

Reporting




How many times have we measured a magnet?

infor EAM
Work Equipment
Work Order 28136145 MM Request Form for Normal-conducting/Permanent Magnets
<~ BB » mom@m@E ? B [ |« [0 Tabs ~
‘ MM WOs - Date Created A | Edit | Date Created A | = | u‘ Run
Date Created Description Equipment Equipment Description Req. Start Date Assigned To Created By
[FI b [FI v | PXMQNDCTW [FI b [Fl b [l:l b
19-MAY-2020 253136145 MM Request Form for Normal- R4 - Accepte PXMQNDCTWP-B2000011 PXMQNDCTWR - 22-JUN-2020 26-JUN-2020 43046 RUSSO
conducting/Permanent Magnets CQuadrupole magnet, 1SR,
type QDS, 0.82m
19-DEC-2018 25903029 MM Request Form for Mormal- C - Completed PXMQNDCTWP-B2000011  PXMQNDCTWP - 20-JAN-2019 31-JAN-2019 43046 RUSS0O
conducting/Permanent Magnets Cuadrupole magnet, 1SR,
type QDS, 0.82m
»
Show Filter Row: == aB

Records: 2 of 2




How many Meas. Runs have we performed to fulfil a Request?

Post-processing Request
Phase Magnet ID Phase

Requestor’s
timeline
information
/ from requestor
Information

from

Specific

Processed
data NORMA / MTF

MM
Conditions & &3 Responsible
Settings engineer
Calijbr?tion | Scheduling
Execution =i Preparation

Phase Phase

&N

N/ S



How many Meas. Runs have we performed to fulfil a Request?

Close Return Value

Work Order 27533987 MM Reguest Form for Normal-conducting/Permanent Magnets

® & e @ ?H | [« -

Record View  Checklist Comments Children EDMS Documents More »
| (temp)All Child WOs v | Eai | Child WO v v | a:| Run
27412203 Helmholtz MM Run for FASER PM Block PXMDMCAMD1-00004004 TX - Annule / Rejete  PXMDMCAMO1-00004004
27497933 Helmholtz MM Fun for FASER PM Elock PXMDMCAMO1-00004004 T - Termine PXMDMCAMO1-00004004

Records: 2 of 2 Show Filter Row: ] '!é @




Which are the detalls of a specific Meas. Run?

Post-processing Request
Phase Magnet 1D Phase

Requestor’s
timeline
information
/ from requestor
Information

from
NORMA / MTF

Responsible
engineer
Scheduling
Execution Preparation

Phase Phase

Specific

Request

&N

N S



Which are the detalls of a specific Meas. Run?

inffor EAM

Work Equipment +

Work Order 28266781 Helmholtz Coil Run Work Order generated by FFMM
<~ BBRo moe@@E ? B | |« [0 -

Record View  Comments MM Equipment Used EDMS Documents

Work Order: 2

Helmholtz Coil Run Work Order generated by FFMM

— Magnet

Equipment:® pXMDMCAM01-00004139 FASER dipole permanent block

Location

*|
status | IENETNE v

Work Order Details
Class:  MME1(C

Parent Work Order:® 27412324

— Request

Measurement Settings
Measurement Conditions

Measurement Results

-

Created By

Date Created:

Scheduling
Assigned To

Date Completed:

MMEASURE

10-JUL-2020

10-JUL-2020 10:06

More »

Custom Fields
Opérateur (ID CERN)
Measurement Settings
Motor Velocity [Hz]:
FDIs gain:

Encoder Pulses per
Turn:

Calibration Values

Angular Encoder Offset
[rad]:

Measurement Conditions

Temperature [K]:

1.000000

1.000000

1024

6.262900

298.350175




Which are the detalls of a specific Meas. Run?
o  Eenemiea

28266781 CRMMARM_AD-00000001

inffor EAM 28266781 CRMIMCEN_AB-00000002

28266781 CRMMCMO_AK-00000001
Work Equipment +
28266781 CRMMDPC_AA-00000002

Work Order 28266781 Helmholtz Coil Run Work Order generated by FFMM

28266781 CRMMETH_AB-00000001
&~ B R T B O e 28266781 CRMMFBE_XX-00000008
Record View  Comments I MM Equipment Used I I EDMS Documents I Records: 12 of 12 More w

i~ y 3
Work Order: 28266781 Helmholtz Coil Run Wi\s Order generated by FFMM Created By: MMEASURE > FFM M S
—_— Magnet Date Created: = 10-JUL-2020 Servlce

account

Equipment:® PXMDMCAMO01-00004139 FASER dipole permanent

Location

*|
status | IENETNE v

Work Order Details -~ Scheduling A

Class:  MME10

Parent Work Order:® 27412324 - RequeSt

Assigned To

Date Completed:

Custom Fields A

Opérateur (ID CERN)

Measurement Settings
Work Order 28266781: "Helmholtz Coil Run Work Order generated by FFMM "

1 Hide Obsolete | Perpage [100 || | Viewmode = Motar Velocity [Hz]:  1.000000
#.id Tive Extemal reference Files. Status Created on Author Document type
2305800v.1 % ¥ Measurement Results o4 - Anmn o7 40 RPN FDIs gain: | 1.000000
Document files (2395890 v.1) x
e [EmE S € Encoder Pulses per 1024
Work Order's Object. Asset PXMDMCAMO01-00004139: "FASER dipole permanent block” Turn:
mode: | = Calibration Values

L e Extemal reference Files ®

Angular Encoder Offset 6.262900
[rad]:

4 [Page of1 b M I ©o data to display
Dispiaying 1 - 4 0f 4
Measurement Conditions

Temperature [K]:




Which is the current status of the Requests?

Furopean Clrganization for Muclear Research

Organisation eumnpéenne pour fa recherche nucléaime

CMMS Service - MM section: Work orders per status
Extracted on: 27/08/2020 03:41:22

Project:
Scheduled Start Date from @ <no value> Thig filter will be remaoved
(Z G Te N Schedulad Start Date to: <no walue> This Siter will be removed
Slatis:
Assigned to

R - Lance: WO created, remains with client
RDT - Demande de travaux lance: Wi sent to the section’s coordinator
RA = Accepie: WO accepled by the section, engineer assigned io it
RL = En cours: Magnetic Measurement & ongoing
TT = Termine, atients validation CERN: MM finished, waiting for a report
C = Completed: MM finished and WO closed

Number of work orders per status

[pnomocere T 8ceT @ @]

W Code Status Equipment name Project Completed date Crentor Assigned To
BEA  CEMHENMOM-CRO0HM MHOURCEY PETROME CARLO TSTTS IGH20E
BELTROMN MERCADILLO
EDT CRMMMAR AJ-OO000 4 MMEASURE RECARDO TR642 168 160
4 y % " BELTROM MERCADILLO
REDT  CRMMMOD_AD-(HHANHIED MMEASURE RICARDCH THEES 168160
BELTROM MERCADILLO
I 2R EDT CRMMMPE_AF-OOCO00] MMEASURE b, o Th4? 168160

o A, - . BELTROMN MERCADILLO
0168074 CRMMMPE_ A H-DHNHIC MMEASURE by b ih TR42 168 1600
WMIGTIIE CRMMMPE_AH-D0000033 MMEASURE oy b iy TR642 168 1610

ol CRMMMPH_AK-DNMO0L MMEASURE E:_me :':ﬂtzl-ﬁ?:kum



EWElﬂmePage | cemdhl

FPEO-BR RR &84

In which Meas. Runs have we used a specific piece of equipment?

Worksheet

Query Builder

SELECT * FROM CAMMS.USMMEQFM WHERE MEU ASSET='CEMMMHAC AL-00000001";

S

D Query Result

@ 5 ) B soL | Fetched 50 rows in 0.008 seconds

{ MEL_WO |4 MEU_ASSET |{t cREaTEDBY  |R CREATED
1 28512003 CRMMMEC_AA-00000001 ODUNKEL 24-SEP-20
2 28511990 CRMMMHEC_BA-00000001 ODUNKEL 24-SEP-20
3 28511981 CRMMMEC_BA-00000001 ODUNKEL 24-SEP-20
4 28511974 CRMMMHEC_BA-00000001 ODUNKEL 24-SEP-20
5 28511954 CRMMMHC_BA-00000001 ODUNKEL 24-SEP-20
6 25511343 CRMMMEC_AA-00000001 ODUNKEL 24-SEP-20
7 28511928 CRMMMHEC_BA-00000001 ODUNKEL 24-SEP-20
8 28511897 CRMMMEC_AA-00000001 ODUNKEL 24-SEP-20
9 28511887 CRMMMHEC_BA-00000001 ODUNKEL 24-SEP-20
10 28511867 CRMMMEC_BA-00000001 ODUNKEL 24-SEP-20
11 28511860 CRMMMHEC_BA-00000001 ODUNKEL 24-SEP-20
12 28511850 CRMMMHEC_BA-00000001 ODUNKEL 24-SEP-20
13 28511778 CRMMMEC_AA-00000001 ODUNKEL 24-SEP-20
14 28511623 CRMMMHEC_BA-00000001 ODUNKEL 24-SEP-20
15 28511594 CRMMMHC_BA-00000001 ODUNKEL 24-SEP-20

28511578
28511157

28511122

CEMMMAC AR-00000001
CEMMMAC AR-00000001
CEMMMAC AR-0Q000000L

ODUNEEL
ODUNEEL
ODUNEEL

24-35EF-20
24-5EF-20
24-5EP-20




Which are the calibration results of a specific Array?

inffor EAM

Work « Equipment «

Asset CRMMMPB_AM-00000001 PCB Coil - CERN - L22W7.T60.N10.5250

<~ BB

P B D

‘ {temp)MM Coil Calibration Data

A ‘ Edit

Parent Asset

[+ CRMMMAR AM

CRMMMAR_AM-00000001
CRMMMAR_AM-00000001
CRMMMAR_AM-00000001
CRMMMAR_AM-00000001
CRMMMAR_AM-00000001
CRMMMAR_AM-00000002
CRMMMAR_AM-00000002
CRMMMAR_AM-00000002
CRMMMAR_AM-00000002
CRMMMAR_AM-00000002

CEMMMAR AM-00000003
Records: 50 of 50

CRMMMFPB_AM-00000001
CRMMMFB_AM-00000002
CRMMMPB_AM-00000003
CRMMMFB_AM-00000004
CRMMMFPB_AM-00000005
CEMMMFB_AM-00000008
CEMMMFPE_AM-00000007
CEMMMFB_AM-00000002
CEMMMFPE_AM-00000009
CEMMMFPB_AM-00000010

CRMMMPEB AM-00000011
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PCE Coil - CERN - L22W7.T60.N10.5250

PCE Coil - CERN - L22W7.T80.N10.5250

PCE Coil - CERN - L22W7.T60.N10.5250

PCE Coil - CERN - L22W7.T80.N10.5250

PCE Coil - CERN - L22W7.T60.N10.8250

PCE Coil - CERN - L22W7.T80.N10.5250

PCE Coil - CERN - L22W7.T60.N10.8250

PCE Coil - CERN - L22W7.T80.N10.5250

PCE Coil - CERN - L22W7.T60.N10.8250

PCE Coil - CERN - L22W7.T80.N10.5250

PCE Coil - CERN - L22W7.TG0.N10.5250
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Parent Asset

Efficient Coil Area (mounted calib.) [m*2]
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0.0117381126263854
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0.0117413951116846
0.0117313431046658
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0.0117266555374391
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Benefits (1/2)

v Consistency & no duplications of data (centralized database)
v' Fewer human errors (manual entry of data minimized)
v Streamline of procedures

v Systematic documentation without extra admin. overhead

(equipment used, raw data, final results, meta-data)

v' Time & workload savings

v More focus on the workflow




Benefits (2/2)

v Full history of maintenance, calibration & measurements available

v Full traceability of results (reconstruction possible if needed) & faults of
equipment

v’ Latest information available instantaneously and in a few clicks

v User-friendly interfaces (EAM Light, Infor EAM, FFMM, Pentaho Reports)

v' Knowledge transfer (a single “view of all the data”)

WHEN? | WHERE?




Future Road-Map

Monitor budget & o Create alerts &_task-plans
resources (costs, il e Handle warranties

materials, parts,
man-power, etc.)

e Use Infor’s equip. booking

Asset

Bothers.. | yooregement functionality

Business | Operations
Intelligence | Management MM Request
Submission

Traceability

Generate automatically Expand to other MM Systems

the MM Protocols
Use Infor’'s Gantt chart functionality

All this work is done keeping in mind the QA standards for measurement labs




Conclusions

v' Management & Information System that:

* Integrates asset management, database structures, and FFMM to support our
every-day activities.
* Increases the traceability and the quality of the results, while limiting the

administrative overheads to a minimum.

v’ Effort is shifted to development & customization.

* Re-use of functions & structures helps in this direction.

v Benefits already available, more to come as system expands!
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