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Abstract: In the present case, the author has done his internship at a Metal Plant in Portugal. This Plant produces 

metal frames for the automotive seating segment. The author describes the company at first in order to allow the 

reader to understand the dimension of the company and one of its core businesses which is the automotive seating.  

This Plant has close to 300 equipments that can be considered eligible to be tracked, according to the company’s 

rules. A challenge to track the selected equipments was proposed by the multinational company itself.  

An approach of the concept of maintenance in the past and its evolution till now is presented to the reader, in order to 

make the connection to the fundamental part of this dissertation, the creation of the application in Microsoft Access. 

Also an introduction to the evolution and use of the robots in the industries nowadays is addressed and its importance 

of being followed (monitored) which may be indispensable to the success of some industries.  

A description of the solution is then included and further explained in this dissertation. This description may turn out to 

be very useful to help others interested in the development of a similar Microsoft Access application to the one in this 

dissertation. 
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1 – Introduction 

The project was suggested by a Metal Plant 

belonging to a multinational corporation on the 

automotive industry, with the objective of 

improving their follow ups of their equipments. 

The Plant is a pioneer in the metal industry for 

automotive seating in Portugal, new projects are 

constantly arriving to this Plant and forcing it to 

get better and grow bigger every year. For the 

completion of this project the corporation 

demanded their identity to remain anonymous. 

Therefore the author refers to the corporation as 

Frencia, as an improvised identity for the French 

company. Note that all the references to other 

companies that are or may somehow be related 

to the original company in this case Frencia, are 

hided in order to protect Frencia’s true identity. 
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The project consists on finding a better way to 

monitor equipments and consequently helping the 

company’s equipments to be more efficient. By 

more efficient it’s understood as having less 

stoppages and smaller stoppages during the 

equipment Up-time i.e. the complete shift time. 

The lack of records of what problems did a 

machine have, what sort of solutions were 

performed on a certain equipment, how often did 

it stop on the same shift, the problems associated 

with beginning of shift trials. This is the type of 

information that is not been held, and in order to 

improve future interventions on equipments it is 

extremely useful the need for this information.  

Frencia wants to know what kind of problems are 

stopping production, but Frencia clients are also 

interested in knowing where are the main failures 

of the conception of their product, in part they may 

also be indirect linked with some of the 

breakdowns. 

Frencia needs an efficient way of collecting and 

managing equipments state and data. 

The present article is structured as follow: 

1) Introduction: This section provides a 

quick introduction summary to the reader 

about the motivation of the project and 

definition of the problem. 

2) The Multinational: This section presents, 

first the group, the business and its 

proposed future, the Plant where the 

project was developed and for last the 

production tracking method. 

3) State of the Art: A literature review of 

maintenance and equipments is 

presented. The goal was to understand 

the evolution of maintenance and its 

tendency to the monitoring and 

consequent follow up of equipments. Also 

some examples of equipments tracking 

applications in the actual market are 

presented. 

4) The Application in MS Access Platform: 

This section explains in a simplified way 

what the database is capable of. 

5) Results: Some results are presented, 

after the application has been released to 

the company.  

6) Conclusions and future work: 

Conclusions from the creation of the 

Application and the thesis itself. Future 

work that could be developed if there 

would be more time. 

2 – The Multinational 

2.1 - Presenting the company 

Frencia is a French group that produces parts in 

the automotive industry. Founded around 1997, 

nowadays has more than 94.000 employees. 

(About us: Frencia, 2014) 

Frencia Automotive Seating is one of the main 

business areas of the company and it is 

nowadays in the top producers in the world, 

regarding complete seats (around 10% of the 

market). Frencia has also a great share of the 

market regarding seat frames and mechanisms. 

This segment produces frames, mechanisms, 

foam, seat covers, electronic systems, 

mechatronics and pneumatics.  

 

2.2 - Frencia Automotive Seating and the 

future 

Frencia is always investing and focusing on 

making their products better. Like making lighter 

seats for example, by finding solutions in using 
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metal and composite in a seat structure 

composing, instead of just metal which in turn 

makes Frencia more competitive. One innovative 

idea from the development departments of the 

company for the automotive seating is an 

application for Smartphones that allows the seat 

to adapt to the most ergonomic settings by 

identifying the person through the phone. (Market: 

GT Demo, 2015) 

 

2.3 - Frencia Metal Plant 

The Plant produces only metal frames for the 

automotive seating segment. So the project focus 

particularly in this Plant. This project was 

developed with support of the FES department 

which is a similar approach to the TPS (Toyota 

Production System) or BPS (Bosch Production 

System) departments responsible for continuous 

improvement and lean implementation in the 

Plant. 

3 - State of the Art 

3.1 - Introduction 

In this section the author appeal to the importance 

of having a tracking to equipments.  

The need for robots. "In 2013, about 179,000 

robots were sold worldwide, again an all-time high 

and 12 percent more than in 2012," announced 

Arturo Baroncelli the IFR President, International 

Federation of Robotics in Munich, 04 June 2014 

(Baroncelli, 2014). Baroncelli also stated 

(Baroncelli, 2014) that incoming orders in the first 

four months of 2014 increased remarkably and 

requests from all customer industries are on the 

rise. We can therefore learn from the Baroncelli 

statements, that these robot equipments are 

growing significantly and these kind of 

equipments don’t maintain themselves without 

maintenance. Since robots tend to be big 

investments, is suggestive to take care of them, 

since they are valuable assets for companies. By 

tracking these robots (equipments), the company 

can therefore reduce the time the equipment is 

stopped to consequently produce more parts. 

3.2 - The Maintenance 

Maintenance is defined as: “All activities aimed at 

keeping an item in or restoring it to, the physical 

state considered necessary for the fulfilment of its 

production function” (Geraerds, 1985). 

The industry of today requires the latest 

technologies to acquire a competitive advantage 

to its competitors. There are others though that 

have the need to invest in technologies in order to 

survive in the business. (Peng, 2012) This 

extremely high competition among other factors in 

world of today have led to a great development of 

the technology especially for the industry. “In the 

past, the life of a machine generally ended when 

it failed and was beyond repair. Today, many 

machines are replaced due to technology 

obsolescence although they are still in good 

condition.” (Peng, 2012).  

3.3 – The history of Equipment Management 

and its types 

Managing Equipments are constituted by different 

phases the first phase is designated by the 

Breakdown management phase in pre-1950 

period. The second phase is identified by the 

Preventive Maintenance (PM) and it was the 

1950s phase. The third phase was named the 

productive maintenance phase and it was around 

the 1960s, and this phase had already a mentality 

based in reliability and maintainability. The fourth 
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phase was the Total Productive Maintenance 

(TPM) around the 1970s where new techniques 

were developed giving a larger importance to 

human factors and equipment design. Than the 

fifth phase was TPM with the additive of predictive 

maintenance (PdM), and this phase was between 

1980s and 1990s. The fifth phase than have 

spread advancing with the implementation of 

Computerized Maintenance Management 

Systems (CMMS). (Peng, 2012) 

3.4 - Computerized Maintenance Management 

System (CMMS) 

CMMS is defined at a first instance since it’s 

related to the need of tracking equipments. At a 

second instance some examples of CMMSs in the 

market of today. CMMS according to Kishan 

Bagadia “A computerized maintenance 

management system (CMMS) is a computer 

software program designed to assist in the 

planning, management, and administrative 

functions required for effective maintenance. 

These functions include the generating, planning, 

and reporting of work orders (WOs); the 

development of a traceable history; and the 

recording of parts transactions. CMMS is not just 

a means of controlling maintenance. It is now 

used as a means to ensure the high quality of both 

equipment condition and output.  

Some examples existent in market of today (note 

that last example is implemented in a specific 

company and its not for sale): 

 Capstone – Metrics is an OEE 

Management Software (OEE software: 

capstonemetrics, 2015) 

 MyPlantFloor Software (solutions: 

agilitec, 2015). 

 PerformOEE - OEE Software Product 

Information (Products: OEEsystems, 

2015) 

 SigestPro (Silva, 2013) 

 

3.5 – Database 

A Microsoft Access database is the chosen 

software to develop the application.  

Database is “(…) a computer term for a collection 

of information concerning a certain topic or 

business application. Databases help you 

organize this related information in a logical 

fashion for easy access and retrieval.” (Cary N. 

Prague, 2004) 

According to the DBA Web Technologies 

specialists in software development and IT 

consulting with clients such as General Electric, 

Tata and Staples, affirm that “Microsoft Access is 

the only relational database and software 

application development platform in the world 

which is not only highly sophisticated but also very 

stable and robust, yet it is extremely economical 

& cost effective;” (MS Access Platform: DBA Web 

Technologies, 2015) They also claim to be a good 

choice on what it comes to databases, and for 

companies not worthy expending thousands of 

dollars. 

Reasons to choose Microsoft Access: 

 Is the most widely used desktop 

database system in the world 

 Since it has a lot of users, there are also 

a lot of developers and support options. 

 There’s the a free version of Microsoft 

Access Runtime that enables any person 
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to use it (this version doesn’t permit 

designing in Access) 

 It’s significantly cheaper than SQL Server 

or Oracle 

 Interfaces to external databases are very 

common and supported  

 Easy to adapt to the changes of the 

business 

 Reporting tools are easily 

interchangeable with other Microsoft 

Office tools. 

3.6 – Pareto Chart 

This tool is a bar graph and it is till today the most 

used tool in the Plant, for detection of root causes 

in equipment problems. 

The use of Pareto is to guide the engineering 

team where to focus the problem solving efforts 

and the areas where the greater performance 

results may be achieve, by attacking a small 

group of issues if not just one or two issues. 

(Operations terms: leanmanufacture, 2015) 

4 – The Equipment care in Frencia 

4.1– Production tracking 

 

Indispensable tool in Equipment Care is the 

Production Tracking Sheet, as presented in the 

Figure 1 regarding a 1st shift fill. As the reader is 

able to check, there are 5 columns per shift. 

These are: Production, Programmed Stoppages, 

Change Over, Organizational Problems and 

Breakdowns, according to the columns order. The 

whole shift is normally filled by the operator 

except for breakdowns which must be filled by 

maintenance technicians. There is a list of codes 

created by Engineering and FES departments, 

which is used by every operator to fill in a code 

taking into consideration the type of stoppage. 

Figure 1: Production Tracking Sheet 
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This way stoppages can be grouped for a better 

statistical analysis. This sheet represents a daily 

record of everything that happens during the day, 

by different projects, is like a production diary. 

This information is very relevant since is the base 

input data to the application in Microsoft Access. 

4.2– Equipment Care in Frencia Group 

Equipment Care is an adapted Total Productive 

Maintenance (TPM) tool to Frencia Plants. There 

is comparing with the original TPM, a major 

change in its implementation aligned with the 

main resources (experts and budgets) towards a 

more effective way of reliability for Frencia plants. 

The goal of this tool is to provide efficient 

utilization of equipments and to minimize costs. 

The utilization of this tool aims to the 

minimizations of key breakdowns in the plant, 

which are usually very costly. 

The creation of this Microsoft Access Application 

is in fact to complement the implementation of the 

Equipment Care in this specific Plant. 

4.3 - The equipments in the Equipment Care 

In Frencia Equipment Care exists a list of all 

equipments in the Plant, these equipments 

must be divided by 3 categories of equipments: 

Normal Equipments, Key Equipment and Under 

Performing Equipment. These list is reviewed 

and re-validated every 3 months based on Plant 

priorities. 

5 – The Application in MS Access Platform 

In this section the author explains with detail the 

work developed to achieve the Microsoft Access 

application to the final result 

5.1 – Brief Introduction 

The tool chosen to develop this Application, was 

Microsoft Access, first for being an already 

existing tool inside the company, than for its ease 

of creation and development through its 

resources, such as the interface designing and so 

on, thus the use of SQL and VBA programming 

are quite developer friendly. There was therefore 

no need for additional investments in acquisition 

for new software tools. Microsoft Access also 

known as MS Access is a management system 

for databases, developed by Microsoft. This 

software allows the user to develop and manage 

databases with a more user friendly interface. The 

software uses the Microsoft Jet Database Engine 

which is the base for the Microsoft Access to 

work. This tool (Jet) is responsible for registering, 

organizing or searching the records.  

5.2 - The Application principles 

 

There are two main versions of this database, the 

first is an older version since it was first 

developed, but it happened that during the 

Figure 2: Main Menu Access Application (Front-
End 1st type) 
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development of the database the IT department 

had to change the computers equipment in the 

Plant due to Microsoft Office 2003 had become 

unsupported by Microsoft (Support and updates 

for Office 2003 are no longer available). This 

change in the Plant, has implied the 

implementation of new computers with Microsoft 

Office 2010. Regarding this issue, there is a 

second version that uses most of the previous 

application (Microsoft Access 2003) and is 

prepared for the new Office (Microsoft Access 

2010) as in Figure 2. Note that the whole 

application was built in the Portuguese language 

since its users are mainly Portuguese. The 

second version is further detailed in the 

dissertation. This database is composed by 10 

tables, 72 queries, 22 forms, 18 reports and 1 

module; each table, query, form, report or module 

is called object. Below in the next figures is 

presented the main menu outlook and its options. 

In Figure 2 is shown the main menu of the 

application. The Application is composed by the 

following options according to the main menu 

(Figure 2): 

1. Introdução de dados literally translated 

means Introduction of Data, this button 

gives access to the main and more 

important form of this application, where 

all the important data is introduced by the 

user and registered in the indicated place. 

It’s very important that this form works 

particularly well since the information 

registered from this form enables and 

influence all the other options presented 

in the application.  

2. Evolução Avarias which stands for 

Breakdown Progress gives access to a 

form, where the user can follow the 

progress of some specific breakdowns 

during an extensive period of time. 

3. Tempos de Ciclo stands for Cycle Time, 

this button gives the user access to a very 

simple form which has the ability to save 

different Cycle Time’s by the different 

product reference and by the different 

existent GAPs. 

4. Pareto NTRS it doesn’t need the 

translation, this button give us access to 

the Non Factory Efficiency Rate Pareto 

Chart according to the GAP chosen and 

the respective interval date. 

5. Pareto do Pareto meaning Pareto of 

Pareto and this button give us access to 

a form from where it can be detailed by 

the user the parameters to achieve the 

Pareto chart.  

6. Consulta de Produção it can be better 

translated to Monitoring Production and 

this button give us access to a form where 

the production can be monitored. 

7.  Engenharia it means Engineering, 

despite the fact the application is based 

on a CMMS module and the main concept 

of this application being maintenance, the 

reason this button is called Engineering is 

because the main purpose for this button 

to exist is to the utilization by the 

Engineering and Maintenance 

Department mainly. The form associated 

to this button has de ability to create Line 

Charts regarding MTTR and MTBF 

values. Although these two different 

charts are an indicator for the 

Engineering and Maintenance 

Department this charts can also be used 
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by the UAP for a better monitoring of its 

stoppages and consequent solutions. 

8. Sair da Aplicação the translation to this 

text means to exit the application, this 

button has the ability to close the whole 

application including the platform where 

the application is open, in this case the 

Microsoft Access. 

6 – Results 

As evidence of the implementation of the 

application in the plant throughout the year of 

2014. There are some examples of improvements 

observed, respectively Figure 3 and Figure 4. In 

the Figure 3 is possible to observe that the 

breakdown with the code 4.2 - Porta Robot, 

meaning Robot door, which is an automatic inner 

door controlled by the laser cell program, this door 

prevents direct contact from the operator with the 

robot when assembling the pieces in the tool. As 

the reader is able to observe this specific 

breakdown has a tendency to decrease during the 

year, which brings the attention of the reader to 

the intervention that have been made on that 

door.  

 

 

 

 

  

Figure 3: Breakdown Progress (code 4.2 - Robot 
door) 
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7 – Conclusions and future work 

The author believes Frencia’s problem 

proposition is now solved with the creation of this 

Application, with a huge learning for the author. 

As Peng (Peng, 2012) states in chapter 3, the 

industry of today requires the latest technologies 

to acquire a competitive advantage to its 

competitors. Also based on statistics about the 

growing of equipments in the industries especially 

in the automotive industry and in the metal 

industry according to IFR statistical data 

presented also in section 3, there is a tremendous 

need for a good tracking on equipments  in order 

to preserve this investments.    

When creating a Microsoft Access Application, 

the creator must be aware that the use of SQL 

language is more suitable for building very 

complex queries and table objects, when building 

forms the VBA language is more appropriate.  

Through the implementation, there was a good 

adherence regarding the utilization of the 

Application for a better tracking of the information. 

One of the success factors of this project was the 

implementation method: the friendly interface 

creation, the actions of implementing and the 

chiefs support. 

In the future, some platform must be created to 

connect all the different equipments to the same 

place in order to access these equipments 

through LAN (local area network). To the same 

place, means connecting all different types of 

software platforms from the different equipments 

(different equipments in process and also 

developed by different equipment companies) in 

the same platform, and collecting this information 

in with a single application. With 2 big advantages 

for the company, first accessing directly to 

equipments information by computers even 

outside the Plant could be possible to access by 

logging into company’s web browser and then 

accessing the platform. Second, the advantage of 

transferring the information directly to the 

database instead of using the Production Sheet 

Tracking (presented in chapter 4).  
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