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Asset & Maintenance Management

—

Asset Management is the coordinated
activity of an organisation to realize
value from assets.

/SZERN
An asset is an item, thing or entity that [~ Iso 55000
NS

has potential or actual value to an
organisation Asset Management

—

« Asset management is the systematic approach of deploying,

operating, maintaining, upgrading, and disposing of assets cost-
effectively.

» Dedicated IT tools are in many cases used to support these efforts.

o)

N/




Asset & Maintenance Management

Computerized Maintenance Management Systems (CMMS) have
over time often grown into complete Enterprise Asset Management
(EAM) systems.

A CMMS is essentially about managing the maintenance work
necessary to sustain an asset.

An EAM system manages the asset over its lifecycle to minimise
cost and risk while maximising output.
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Asset & Maintenance Management

Figure 1. Magic Quadrant for Enterprise Asset Management for Manufacturing

Sheliangers oot .  Infor EAM is still after 20+ years
one of the top systems on the
market.
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Asset & Maintenance Management

MTF Infor EAM

Manufacturing & Testing Enterprise Asset Management

TREC

Radioactive Traceability
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Business Intelligence / Reports

.y Plant, Property & Equipment
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Web Services API

Used for integrating with other applications.

CERN-wide service: Support, Training & Systems




Infor EAM at CERN: In numbers

960k Assets
1 2 9 M 750k Positions 850 k

Equipment 160k Systems Documents

Average last 10 years
150 k Peaks: 225k WO/year 13 M
Work Orders
[ year

Total: 2.7 M WO Tech. parameters




Growing interest in Infor EAM

Groups using / start to use Infor EAM Users last 12 months
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Infor EAM at CERN: Q2 2016
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Infor EAM at CERN

Infor EAM Infor EAM Mobile

Full / Expert Web Interface Offline Tablet Application
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EAM Light

Simplified / Limited Web Interface
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Work Order Details

Different user profiles —
different user interfaces!




Infor EAM at CERN: Offering

User Interfaces

Equip. Management

Technical Characteristics
Structures & Relations
Asset Inventory
Equipment Configuration
Meter Readings
Warranty Management
Linear Equipment
Operator Checklists
Financial Depreciation (PPE)
Costs Management
Replacement Forecasting
History Log

Etc...

Document Management

Infor EAM

Full / Expert Web Interface
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Work Management

Correction Maintenance
Preventive Maintenance
Predictive Maintenance
Resource Management
Inspections & Checklists
Deferred Maintenance
Reliability Calculations
Scheduling & Load Balancing
Project Management
Maintenance Campaigns
Contract/Rental Management
Fuel & Energy Management
Safety Management

= Leveraging the full EDMS/CDD Functionality & Data
= Equipment Documentation (Specifications, Drawings, Photos,...)

EAM Light

Simplified Web Interface

Part Management

Materials Management
Store Management
Stock Replenishment
Store Issues & Returns
Physical inventory Count
Goods Receipt & Return
Associated Material Lists
Pick lists Generation

Kit Management
Material Analysis
Purchase Order Generation
Requisition Generation

Infor EAM Mobile

Offline Tablet Application

Business Intelligence

PDF Report Generation
Interactive Reports

KPI Calculations
Dashboards

Data Warehouse

Alerts & Warnings
Filtered Inboxes
Performance Analysis
Data mining

Planning & Forecasting
Compliance documents

System Integrations

GIS & CERN Locations
CCCI/TI & Service-Desk
Layout DB

TREC & RADOS

MTF

SCADA / PVSS
IMPACT & Planbook
EDH & AIS Foundation
BAAN

ADAMS

SAILOR

GESMAR

EPAK

= Work Order Documentation (Reports, Measurements, Photos, Videos,...
= Parts Documentation (Datasheets, Drawings, Specifications, Photos,...)




Integrating tools and processes

Document Management CCC & Service Desk Product Lifecycle
B F Management (PLM)
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Managing Equipment

|dentify, track, locate and manage status.

Associate technical characteristics and
measured parameters.

Link documentation and photos

HCLBALA000-CR002435
(TR Create structures and manage assembly

Other ID:n/a @ - Conflguratlons.
Description: Arc Dipole LBALA ‘
‘) " " .
S , Log meter readings, inspections and
comments.

Access a complete historical record,
including location and status changes as well
as all maintenance interventions.




Example: Managing Equipment

ﬁ EAM

v CERN Work Materials Equipment Purchasing Operations Administration PRODUCTION - Group: R5 - User: WIDEGREN
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Example: Equipment Dependencies

Possible to model and visualize dependencies between equipment.

Dependencies can be stored in Infor EAM or in tools like
Cabloteque, Layout DB, etc.

Position QRLAB 1212 Service Module Type QRLAB
«- BRE 4» &omdar 2wz | [Wo

MMMMM

3
= Depth: 2 Included ingraph: | < InstalledIn x =2 Controlled by x =2 Poweredby % -




Example: Equipment Warranties

Example from our Data Center.

All servers are managed in Infor EAM.
(20k Assets)

Lifetime of servers 3-5 years. Warranties
normally 3 years.

Significant savings possible for repairs

This Equipment is currently under warranty.




Example: Financial Depreciation

Infor EAM is since 2015 our official Property, Plant & Equipment
register for financial depreciation of assets.

Includes ~30k equipment with an original value of ~12 bn CHF.

CHF

Original value: 1 M

Replacement Value

Book Value

Residual value: 200 k

. e 25
Estimated lifetime: years t




Example: Financial Depreciation

) MO ®EB ? 0¥ | [ D

DB T 4
Feplacement Forcasting
Asset Description
MFHXT0-008 SOUDAGE
MFHX52-410 FRAISEUSE
MFHX55-405 ALESEUSE
MFHXTO0-006 SOUDAGE
MFHXT0-007 SOUDAGE
MFHX52-500 FRAISEUSE
MFHX55-407 ALESEUSE

MFHX45-004
MFHX33-020
MFHX45-006
MFHXT70-018

MFHX47-003

ELECTROERCSION

-

Edit

MACHINE METRCOLOGIE

ELECTROEROCSION

FOTENCE DE SOUDAGE

RABOTEUSE

Feplacement Dates

01-JAN-2016
01-NOV-2017
01-JAN-2018
01-JAN-2018
01-JAN-2018
03-MAY-2018
01-JAN-2019
25-MAR-2019
24-NOV-2020
01-APR-2021
JI1-MAY-2021

01-JAM-2022

Feplacement Value
1,800,000.00
G80,000.00
G00,000.00
500,000.00
1,000,000.00
1,578,000.00
470,000.00
435,000.00
A59.000.00
400,000.00
450,000.00

400.000.00



Work Management

Examples of different Work Management functionality used:

Things break down - even at CERN!

 Time based, meter based, mixed, etc.
* Intensive use of PM Schedules

« Use of PM Plans, PM Work Packages, Campaigns,
etc.

Preventive

» Checklists increasingly used.

» Reliability Centered Maintenance (RCM) tools
available and studied.

* Risk & Reliability module not fully explored.

Predictive




Example: Corrective Maintenance

The Technical Infrastructure part of CCC is fully integrated with the
Work management module in Infor EAM.

In case of alarms, the operator can directly decide to create a
corrective Work Order in Infor EAM with a simple click.

Over 10.000 Work Orders created per year.

nobody

Create an ODM for alarm: UAVL-527

CERN Control Center — Technic

Gmao code | UAVL-627

Description | DEFAUT REGROUPE VENTILATION

¢ 13
26/11 08:08:03

Alarme active en salle de controle Tl (pour plus d informations veuillez contacter le 72201).

Comments

Mre Fcv  |[&]( 7]

Loc SX5
* piquet Call? () Yes ()No

T S




Example: Preventive Maintenance

Automatic input of meter readings in Infor EAM from WIinCC OA
via TIMBER.

Allows more optimised preventive maintenance based on actual
equipment usage.

First examples in EN/HE for LHC lifts where preventive
maintenance in some cases could be reduced by 50%.

Wits1e

A

SIEMENS

Automation of
meter readings




Work Planning & Scheduling

Project FCV-00004 Projet cooling ventilationbat. 107

«- D RE 4p &o@@ | ?mm | WD

Record View Comments Budgets Wark Crders Active Gantt =

C.
=
g Weekly ¥ Open ¥ m Print (PDF) drag Activities with WO
WO-Activities relationship: FREE  Start Date: | 26-SEP-2015 < End Date: | 25-SEP-2017 m]l Refresh
September 2016 COctober 2016 Movemb
Week #37 Week #38 Week #39 Week #40 Week #41 Week £42 Week #43 Week #44
=l [E Cpen Open
D 33651121 33651121 | C215-XXX¥X PCB area rooms bat 107
D 23651124 | 23651124 | C215-¥¥¥¥ SF area rcoms bat 107
D 23651136 | 23551135| C215-X¥¥¥ SF ground floor bat 107
D 33651182 33651182 | C215-X¥¥X¥X PCB ground floor bat 107
cC21
D 23631203 23651203

D 23861925 33861925 C215-¥¥XX matériels r




Work Planning & Scheduling

WO Daily Scheduling

«- A2 @M
Parameters  Eguipment Preview WO Activity Preview Employee Preview Scheduling *

Work Order Activities i 8
| All WO Activities ~| Edit | work order =N =| Run
Waork Order Description Activity Trade Hours Remaining to be Worked Hours Remaining to be Scheduled People Remaining o be {
18944744 Compressors major overhaul:(catd 4000m3/h=\==10000m3/h} 5 QM 1 1
18944745 Compressors major overhaul:(catd 4000m3/Mh<=\==10000m3/h}) 5 Qlm 1 0
18044746 Compressors major overhaul:icatd 4000m3/mh=\V==10000m3/h} 5 QM 1 0
18944747 Compressors major overhaul:(catd 4000m3/h=\==10000m3/h) 5 QM 1 0
18944748 Compressors major overhaul:(catd 4000m3/Mh<=\==10000m3/h}) 5 Qlm 1 1
18044749 Compressors major overhaul:(catd 4000m3mh=V==10000m3/h} 5 QIm 1 1
18944750 Compressors major overhaul:(catd 4000m3/h=\==10000m3/h) 5 QM 1 1
18944751 Compressors major overhaul:(catd 4000m3/h=\==10000m3/h) 5 QM 1 0
18044752 Compressors major overhaul:(catd 4000m3mh=V==10000m3/h} 5 QIm 1 0
18044753 Compressors major overhaul:{catd 4000m3/mh=V==10000m3/h} 5 QM 1 1
Records: 50 of 56 Show Filter Row: O &

Employee Availability Employee: DaE»vBLOX

01-DEC-2014 08-DEC-2014 15-DEC-2014 22-DEC-2014
Mame Trade Department

T W T F S S M T W T F 5 S M T W T F S S M T W T F 5 5

CALLEJASTEPHAMNE 78849 1... * *
CUGNET MICHEL REMY 7884... * *
DREVARD DOMINIQUE FRAN...  * *
FERREIRADE CLIVEIRACHRIL... * *
LORAIN REMI 78849 160513 * *
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Materials/Part management

Allows management of parts and materials required for
maintenance interventions.

Allocates materials to Work Orders and generates pick lists.

ldentifies materials that need to be purchased based on existing
stock levels, forecasts and current reservations.




Being tested: Store room kiosk

Self-service kiosk application MAGASI CERN Sy oo LHC ol 3t
for qU|Ck and easy Please choose the type of transaction

Issue/return of parts in a store

room.




Reporting
Our policy to use the CERN standard reporting platform also for

AMM data.

Ongoing migration from Business Objects to Pentaho, which both
are provided by FAP-AIS.

Pentaho makes use of a data warehouse which speeds up report
generation and allows interactive data analysis.

The target is to complete the migration by end of 2016.

@

SAP Businessbbjects- ‘ @ pentah0®




Examples of Reports

Cryogenics Meter Reading Asset

. date extracted on: 12 September 2016 - 17:45:10 >y CMMS Service - Pentaho Report interface
= ) Reliability Report
=7 Generated on: 12 September 2016 - 17:44:02
399588 2016-08-25 17:00:00.0 679 74.128
Intervention
PPM Code PPM Description PPM Duration PPM Date Mean Time Between Canses - (01-01-2011 - 01-01-2016)
) Compressors major overhaul (cat4 Class Class Description Category Category Description Objects  Period
QMESS4 4000m3 h-V==10000m3H) ! 15-07-2014
FIEC CARTOUCHE AECHANGEDION Al - 260 1826
Reading Values CVN VIELLLISSEMENT NORMAL 6 81,866
VN VIELLLISSEMENT NORMAL 2 245,507
20,000 SCEX EXTERNE A LEQUIPEMENT 2 245,507
' Any canse code 10 49119
77.500
75,000
Number of causes per closing code
72,500
70,000
67.500
65,000
62,500
60,000 So2ea
2!
57,500 W
4,71 54,710
55.000
52,500
50,000
¢ 2 o 2 2 ©o T ¥ 3 ¥ ¥ ¥ 2 o & 2 L ow L 0 D D D
§ § R 8 8 8 % R 8 8 R 2 8 8 § & 8 &% & 3 % &”& %
i 5 5 3 & 3 5 3 5 3 § 5 33 53 % s 533 3 8
- = L - o - | = - - o - 3 = - - o - | = = - o
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Preliminary Roadmap

Integrated barcode printing module in
Infor EAM and EAM Light

» EAM Self-Service Store Kiosk

* Infor EAM training in CERN Technical
Training programme - pilot

TREC 3.0 (Desktop & Mobile)
MTF Functionality in EAM Light

Visualization and navigation in 2D
drawings.

2016 Q4 2017 Q2-

EAM Light 3.0 (Desktop & Mobile)

« Study of streamlined creation of DAIs
in EDH from Infor EAM.

* GIS — EAM integration review

Improved integration between
Layout DB and Infor EAM

Upgrade to Infor EAM 11.3

Asset & Maintenance Management
analytics.

And more...




Some sneak peaks for 2016...

Integrated barcode printing from Infor EAM: Q3
Version 3.0 of EAM Light: Q4

EAM Light 3.0 EAM Light 3.0
) save 4+ New x Delete | ) & & O 0 | ? WORKORDER 15584485
+ x| @ P | m * wo 15584485
000 GENERAL COMMENTS -
uw
Description” Knowledge of leakage inductance is also useful when 3 01-SEP-2016 08:36 GENERAL
B TRANSFOS HUILE -PRISE ECHANTILLONS+SILICAGEL transf.armersare op_eraled in parallel. Itcar!be shown ADMINISTRATEUR
thsat if the percent impedance(l] and associated 7 07-SEP_2016 15:09 Description
) . winding leakage reactance-to-resistance (X/R) ratio of ~SEP- : I ” *
oo | Fouement two transformers were hypothetically exactly the ADMINISTRATEUR R O S e T O I CAGED
, the transf Id sh i
GAINE7-TDC2 IMPORTE DEPUIS L ANCIENNE CABLOTHEQUE 5PS :ﬁ;“:a n.“zn”f[:‘fh‘;:r':i’;,:’;‘;ve fmf(f:,‘:xfg ::""gs_ Equipment - IMPORTE DEFUIS L ANCIENNE CABLOTHEQUE SF5 )
< GAINE7=TDC2
'4 Location
TDC2 813=Tunnel transfert et chambre d'acces tdc2 Location - 813+ Tunnel transfert ot chambre ' acces tdc2
Knowledge of leakage inductance is a Iso useful when 02-SEP-2016 10:25
. transformers are operated in parallel. It can be shown ADMINISTRATEUR
Department that if the percent impedancell] and associated

(£ 07-SEP-2016 09:53

winding leakage reactance-to-resistance (X/R) ratio of Degartment - TEST DEPARTMENT
AL S two transformers were hypothetically exactly the ADMINISTRATEUR *TEST "
same, the transformers would share power in
Status * propertion to their respective volt-ampere ratings. .
tatus
R-Lance ~ R - Lance *
Type * The ideal transformer model assumes that all flux 02-SEP-2016 10:48 Type
. " generated by the primary winding links all the turns of ADMINISTRATEUR PS - Preventif systematique *
PS - Preventif systematique every winding, including itself. Test. New precious
information. New precious information. Updated. The 2 13-SEP-2016 10:00
Reported By * ideal transformer model assumes that all flux ADMINISTRATEUR Reported By - WIDEGREN DAVID WILHELM 73882
generated by the primary winding links all the turns of 47710 *
47710 WIDEGREN DAVID WILHELM 73882 every winding, including itself. test
Assigned To
CUSTOM FIELDS -

Priority Opérateur (ID CERN)

109615| PATER LUKASZ PIOTR 77858 169407




CERN Technical Training

Maintenance Management

2.5-day course about maintenance management and its main
principles for engineers and maintenance managers.

Pentaho reporting and data analysis

Several courses available for both report consumers and report
designers.

Available soon: Introduction to Infor EAM

3-day hands-on course covering an overview of the main
functionality of Infor EAM for users.

More trainings to come....




Continuous support

Weekly / monthly meetings with several equipment groups
Coordinating deployment, extended usage or resolving issues.

CERN Infor EAM user meetings

Organized 4-5 times per year with user stories, system news
and mini-trainings/refreshers of functionality.

Next meeting: 5 Oct 10.00 in 30-7-018.

CMMS Service Web Pages

Documentation, training manuals, links to tools, etc
www.cern.ch/cmms-service



http://www.cern.ch/cmms-service

Thanks for your attention!

Questions?

(CMMS.Support@cern.ch)




Extra slides




Analytics for Streamlining AMM

Work Orders
infor EAM 2 M

Connected accelerator equipment

Equipment
Control System 400 TB
stored data
Infrastructure LHC Logging DB
0.5TB 1.4 M
stored per day signals  _

Data Analytics to optimise
performance and costs.

Big opportunity for data analytics to optimise performance and costs.



https://www.google.com/maps/streetview/#cern/cern-large-hadron-collider-tunnel
https://www.google.com/maps/streetview/#cern/cern-large-hadron-collider-tunnel

Reliability Calculations
rior JRNY

h 4 CERN Work Materials Equipment Purchasing Operations TEST Feb 2015 - Group: R5- |

Administration

Assel CRAS-00053 ASCENSEUR AS ASCENSEURS 0,63T - (20022333)
«- DR E 4 » &o6r?ow @ [EoD0M

Probability Density Chart
0.08 -

0.08

0.04

Probability Density

D02




Work Order detalls

The actual hours booked on Work Order are often used as
the basis for invoicing in case of outsourced maintenance.

\Work Order 23477964 Configuration lantronix SGCOM-00181

«-| DR G 4 &0 &2 @z | [[WD©E

Record View Comments Activities Book Labor *

WO Est. Hours: 4 WO Regular Hours: 5 WO OT Hours:

man s

All Booked Labar | Edit Activity LA I—

Activity Date Worked Employee Mame
5 20-MAY-2016 CSPL M
 18-MAY-2016 CSPL M

5 20-MAY-2016 CSPL N

Trade Type of Hours  Hours Worked

1.5
2
15



Interactive Analysis Reports

File View Help

Opened~v 3 Br el 62

widegren v

Analysis Report

0) for: ~ Layout haY ‘@ Y ‘ ¥ o

Rows & b 2 Filters Rows: 5 Cols: 2

Find: View ~ D = » - - .
& Action (1) - S - 2016
~ Cause Drop Level Here Departme... * | Group s WO Created WO Completed

( El 0 58
S Cause (1) Calumns &3 >
~ Daily co 9 0
&3 Year (1) Year > BE ICs 5,583 6,053
&2 Quarter (1) Drop Level Here oP 915 43

RF 22 101
& Month (4) Measures rE:
&3 Week in Year
WO Created -
&3 week month
WO C leted -
%Day @ ompleta
~ Department Drop Measure Here
&3 Department
&3 Group
£ MRC (1)
~* Equipment
&3 Object (5) ~ )
. ~ Properties

~ Failure

e
~ Measures eport Options...

&wo Completed -




Interactive Analysis Reports

Available fields (20) for: ~ Layout ‘ om vy ‘ Fo Q- Viewns: [H|In v
WO Count Cube Rows ¥ o Eiliers
L SRCEAS Drop Level Here *
P Action Columns &2
» Cause

) Drop Level Here *
* Daily
» Department Measures & Table
» Equipment
b Eailure Drop Measure Here *
~ Measures
&wo Completed |
&5 WO Created
* PPM +
» Person NS '_
» Problem ~ Properties
P Type

Drag an available field to the
roamilireaA |aviAanit 7AnAce

Need help getting started? [glsle




More detailed planning

AMM Service Overview Planning 2016-2017 zote
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