COMILLAS

UNIVERSIDAD PONTIFICIA

Master in Smart Industry

Asset Management on IBM Maximo

Author: Nora Segura Vallejo
Director: Adiba El Boujdaini

MADRID
July 2022



Contents

INEFOAUCTION 1.ttt st e e e st e e e s abb e e e s sabt e e e s sabbeeeesnbaeeeseanreeesannee 4
(0] o 110 4 V7= PSPPSR 4
D] = o 4
Organization, site and itS €lEMENTS ......ueeieii i 5
Preventive Maintenance Plan . ...ttt e e e e e s 6
N R VT T o] ITor= ) 4[] o P PSPPSR 7
FAN UL o]0 aF= Y A To] g Yol T o K- PP PPPPPPRE 8
|01 4 o] o 3 PSP 8
RESUILS ..ttt ettt et e e st e e et e e e s abe e e e e s b aeeeeaaabteeeeaataeeeeanaeeeeannraeeeeeareeeeennns 9
CONCIUSION .ttt ettt s ettt e e e st e e s e bt e e e e e sabbteeesabeeeessnsbeeessassaeessnnsaneesannn 11

271 oY [T T=4 =T o1 1 /2SR 12



Table of Figures

Figure 1: Organization, site and itsS €lemMENtS .......coo i 5
Figure 2: Car sUDASSEMDBIY ...coiuiiiiiiiieee e e e e s e e e s bae e e e eaaeeeeeae 5
FIBUIE 31 PIMIS e 7
Figure 4: NeW appliCation ....ccocuiiie ittt e e s e e e s abae e e s sanaeeeeans 7
Figure 5: Mockup Of the NEW AP .ccceeiiiiiiiie e e e 8
Figure 6: WO from the PIMl. ... ..ottt e st e e e e e e e e atae e e s ennraeeeeaes 9
Figure 7: New application WOrKiNg ........ooeeriiieiiee e e 9
T U T L ol LT oY =T 10
Figure 9: 2 NeW WO Childs.......cuviiiiiieee et e e e e e e e e e e e e e s nnenenees 10
Figure 10: Escalation of the Machines ..........oueviiiiiiiiiiii e 10
Figure 11: Operator STart CoNter ... s 11

FIBUIE 12: USErs STart Conter. . e s 11



Introduction

Nowadays, all companies invest time and money in trying to optimize the useful life of their
assets. This is why a good maintenance plan for these assets has become an essential part of
their business. As a consequence of the unprecedented technological progress of the last few
years, new technologies capable of improving efficiency in the field of maintenance have
emerged, as well as different software specialized in taking maintenance to other levels and,
in this way, adding value to the company.

In this project, the IBM Maximo software, used worldwide, will be used to digitize and manage
all the assets of a company in order to optimize their useful life.

This software will be used to create a system capable of managing different assets of an
organization and their maintenance in a practical way. Different parts of Maximo, such as
Escalations or Automation Scripts, will be used to manage the different work orders that the
assets have, as well as processing the work orders generated due to preventive maintenance.

Objectives

As already mentioned, the project will consist of the creation of a complete system from
scratch, containing assets and different elements with their own work orders, Escalations and
Automation Scripts. All of this will be linked to the application of the software Preventive
Maintenance. Therefore, the main objectives of the project will be the following:

e Create an organization with all the necessary elements to be able to automate work
orders and preventive maintenance (Storerooms, Assets, Items, Job Plans, Work
Orders...).

e Create Escalations using conditions (SQuirrel) to change the status of Assets and ltems
work orders.

e Create Automation Scripts (Python/Jython) to generate the work orders and update
the information of these. Automation Scripts are similar to Escalations, but they are
used to manage more complex issues that Escalations would not be able to manage
efficiently.

e Create the Preventive Maintenance Plan (PMP) by means of frequencies and
measurements of the assets. In case of having more time, it could be simulated
readings of different parameters of the assets and have them reach Maximo by
another program.

e Create graphs of the different asset parameters so that the user can view them in the
Start Center.

Design

For the realization of this project the example of a car workshop will be taken, in which the
assets of the customers and the workshop's own assets must be managed. In this case, it will
be necessary to manage 2 cars and a motorbike belonging to 3 different users and 2 machines
of the workshop.



Organization, site and its elements

Before starting with the maintenance plan and all the automations required for it, all the
elements and users that will participate in the system must be created:
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Figure 1: Organization, site and its elements
These elements are created from the different applications that IBM Maximo has.

There will be 3 locations, one for each place of operation of the customer's assets, and 1
warehouse, which will be the workshop itself. The cars and the motorbike will be made up of

different items, such as wheel or the braking system. These items will also be in the workshop,
to be used as spare parts in case of need.

The assets will have different metrics that will be used to activate both the maintenance plan
according to the mileage and the different automations that will be carried out.

This is the example of a car’s subassembly with all its metrics:
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Figure 2: Car subassembly

The motorbike will not have the battery item, instead, it will have oil and its chain system to
maintain.



Apart from these metrics, 3 additional ones will be used to manage the braking system:

o Efficiency: E = * 100, where Fis the sum of all the forces, and M.M.A. is the

M.M.Axg

weight of the vehicle.

100+(F4— F;)

e Imbalance: D = - , Where Fq is the force of the right Wheel and F; of the left
d

wheel.
100+ (Fmax—Fmin)

e Ovality:d =

Fmax

In addition, 2 security groups will be created for workshop customers and workshop
operators, and they will be given different permissions. In the case of the workshop
operator, he will have access to his inventory, system assets, work orders, customer service
requests and the new application that will be created to manage maintenance. Customers
will have access to Service Requests, as they will be able to create them if necessary. They
will also be able to view the data of the new application to know the status of their assets.

Finally, the different Job Plans will be created with their tasks, which will be used to
automatically create work orders based on them. This is the list of all the Job Plans that will
be used in the system:

Car overhaul

Motorbike overhaul

Change wheels

Inflate wheels

Change lights

Change battery

Check battery conditions
Change oil

. Change braking system

10. Change motorbike chain

11. Vehicle Hoist’s Maintenance
12. Wheel Disassembler’s Maintenance
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Preventive Maintenance Plan

There will be 5 preventive maintenance plans, one for each asset to be created. The 3
customer assets will be managed by time-based frequencies and metric-based frequencies.
The metric to be used is the mileage of the vehicles. For the 2 machines in the workshop, only
time-based frequencies will be used.

These plans will generate different work orders, which can be viewed by the operator, based
on the Job Plans already created and associated to them.

This is the scheme of all the PMs:



PMs
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Figure 3: PMs

New application
A new application will be created for the operator to check the vehicles when the

maintenance plan is triggered. This new application will take some data from the work orders
created by the PMs and will have different fields to be filled in depending on the type of
vehicles. The operator will have to fill them in, and, once this is done, different work orders
will be created from the previous one, depending on whether the values entered are correct
or not. In addition, if the operator enters excessive values, the application will warn him with
an error message. To achieve this, some Automation Scripts are used.

To create the new application the following applications from Maximo will be used:

New App
Application Database Automation Domains XML Conditio.nal Security
Designer Configuration Scripts Expression Groups
Manager

Gmssovc) (Tablc ) ( ALN )

Figure 4: New application

This is the mockup of the application, created in Excel:



Revisién Vehiculo

Revision Luces Lurninosidad; >

Revision Bateria Yaltaje:

Revision Aceite Mivel Aceite:

Revisi6n Sisterna de Frenado Mivel Liquida Frenos: Desgaste Discos > Desgaste Pasillas

Figure 5: Mockup of the new app

Automation scripts
Three different scripts will be created to automate the management of vehicle maintenance:

1. New application: It will automate that, when a work order is generated from the PMs,
a new revision will be generated in the new application that has been created. In
addition, it will automatically fill in some fields of the review based on the work order,
such as the work order number or the asset to be reviewed.

2. Error messages: It will automate the creation of different error messages in some
fields of the new application when the operator adds values that are not logical.

3. New work orders: This will automate the creation of new child work orders once the
operator has added the values requested in the new application.

Escalations
Two different Escalations will be created for other simpler automations:

1. Service Request: An automation is going to be created so that when customers create
a new SR and the operator resolves it and changes its status to 'RESOLVED', a
notification is automatically sent to the customers so that they know they can go and
pick up their vehicle.

2. Workshop machines: When a work order is generated via PMs for any machine in the
workshop, it will have 3 tasks, the first one is to analyze the machine. If the operator
performs a favorable analysis and changes the status of the first task to 'TERMINADA',
the Escalation will cancel the remaining 2 tasks and change their status to 'CAN'. In
case it simply changes the status to 'COMPLETED', the operator will have to continue
with the remaining 2 tasks.



Results

Work orders are created from the Preventive Maintenance application based on the Job Plan:

Work Order Plans Assignments Related Records Actuals Safety Plan Log Failure Reporting Specifications Service Address Map

der: 3034 Revisién Coche

jon: CLIENTEL » Lugar de operacion del coche 1

Material Status Last Updated

| Asset Details

AssetUp? @ Asset/Location Priority

Figure 6: WO from the PM

At the same time, the revision is automatically created in the new application:
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Figure 7: New application working

When it is filled in, the error messages appear if a field is not correctly completed:
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Go To Applications
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Figure 8: Error messages

Once filled in, 2 new work orders are automatically created, as the battery and braking system
values are not correct:
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Figure 9: 2 new WO Childs . N

On the other hand, the Escalation of the workshop machines automatically cancels the second
and third tasks if the first one is set to 'TERMINADA":
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Figure 10: Escalation of the machines



The Escalation of Service Requests cannot be tested, as there is no mail service in the
environment in which this system has been developed.

The customers and the operator of the workshop will see the following screens when entering
the system:
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Figure 12: Users Start Center

Conclusion

The project concludes having designed and created an asset management system with
preventive maintenance. The final objectives that were proposed to create this system in
Maximo have been met, and, in addition, more elements have been added to the system
than had been proposed at the beginning. It was decided to create a system based on
something real, such as a car workshop, and it has been a success, since, with this example,
the functioning of the software itself and the entire system created is much better
understood.

All objectives have been fulfilled, but, in addition, the objective of creating a new
application to make the system more automatic and easier to use for the operator has been
added. Thanks to the fact of creating this new car revision application, multiple Maximo
applications have been used and interconnected with each other.
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