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Rezumat. Analiza Modurilor de Defectarg a Efectelor  Abstract. The Failure Mode and Effects Analysis
Defectirilor (FMEA) reprezink o tehnié de (FMEA) is a technique for the management of the
management a fiabiliti si securiiti sistemelor, reliability and security of systems, products and
produselor si proceselor, cu ajutorul aceia sunt processes that helps to identify the most important
identificate problemele cele mai importante ce potproblems that can lead to their failure and fineé th
conduce la defectarea acestora $sirga soltiilor necessary solutions for the reduction of the aasedi
necesare pentru reducerea riscurilor asociate. ubcoprisks. The purpose of this paper is to present @ ne
acestei lucitri este prezentarea unei metodologii noi ce methodology that uses the internet for the develypm
utilizeaz internetul pentru dezvoltarea si managementuland management of FMEA projects. Based on this
proiectelor FMEA. Pe baza acestei metodologii & fos methodology was developed a Software applicatian th
dezvoltat o aplicaie software ce va fi prezeniatlterior will be presented in the future in another paper.

in cadrul unei alte ludri.

Cuvinte cheie: FMEA, managementul proiectelor, Key words: FMEA, project management, internet, cloud
internet, sisteme de stocare cloud,ade storage, knowledge base
cunagitinte

1. Introducere 1. Introduction
Analiza Modurilor de Defectargi a Efectelor The Failure Mode and Effects Analysis is one

Defectirilor face parte din metodele inductive de of the inductive methods used for the evaluation of
evaluare a fiabilittii si securiitii sistemelor. Scopul system reliability and security. The purpose of the
acesteia este de a identifica modurile de defectanmethod is to identify the known and potential
cunoscute sau potgale utilizdnd cungintele si failure modes using the knowledge and experience
experiea unei echipe interdisciplinare ce aplic of a cross-functional team that uses the
metoda Brainstorming. Pentru fiecare mod deBrainstorming technique. For each failure mode that
defectare identificat (cunoscut sau patah sunt is identified (known or potential), three factone a
evaluai trei factori, Severitate (S), Ap&e (O) si evaluated: the Severity (S), the Occurrence (O) and
Detegie (D), utilizAdnd scale corespuitaare. Pe the Detection (D), using appropriate scales. Based
baza acestora este determinat indicele de risc RPMn these, the risk index RPN is determined, as the
ca produs al celor trei indici de risc [1]. In ftiecde  product of the three risk indexes [1]. Based on the
valorile RPNsi alti factori calitativi (valorile ridicate RPN values and other qualitative factors (high
ale Ssi O) sunt stabilite problemele cele mai values for S and O) the most important concerns are
importante, pentru care sunt consideratésuri  established, for which corrective measures are
corective cu rolul reducerii riscurilor la valori considered with the purpose of reducing the risks t
considerate acceptabile. acceptable levels.

Aplicata initial Tn industria aerospala, FMEA Applied initially in the aerospace industry,
a fost adaptatla nivel global in diverse industsi FMEA has been adapted globally to various
este inclus in numeroase standargiemanuale de industries and is included in many standards and
referind, precum cele din industria fabric  reference manuals, such as in the automotive
componentelor auto [2]. industry [2].

Cu toate & prezini mai multe avantaje, in Even though it provides several benefits,
special privind reducerea costurilgra timpului de  especially regarding the reduction of manufacturing
fabricgie, craterea caliti  produselor si a  costs and times, the improvement of product quality
competitivititic - si  imaginii companiei, exigt and the company’s competitiveness and image,
anumite aspecte privind FMEA ce pot fi there are several aspects regarding the FMEA that
mburatatite. can be improved upon.
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In cadrul unui studiu efectuat anterior privind In a previous study regarding the state of the art
stadiul actual al cercetlor din domeniu [3], autorul in this field [3], the author of this paper estabkd
acestei lucri a determinat o serie de dittcde  a series of future research directions/improvements
cercetare/imbuftatire cu privire la metodologiai regarding the methodology and application of the
aplicarea FMEA, printre care pot fi m@amnate: FMEA, among which we can mention:

* implementarea unor modifid asupra = the implementation of modifications on the risk
metodologiei de evaluare a riscurilor, cate s  assessment methodology, in order to include the

includa costurile asociate apaei modurilor de costs associated to the occurrence of failure
defectare; modes;

» integrarea unui sistem de management ak the integration of a knowledge management
cungtintelor care & permit utilizarea system to allow the use of information and
informaiilor i rezultatelor provenite din results of previous FMEAs for new projects;
proiectele FMEA pentru alte proiecte noi; = the use of storage and communication resources

= utilizarea resurselor de stocage comunicare provided by the internet, to improve the
oferite de internet pentru a Tmhiti&ti activitatile activities of the FMEA team and the
efectuate de echipa FMEAI managementul management of information resulting from it.

informatiilor rezultate din aceasta.

Pe baza concluziilor acestui studiu a fost Based on the conclusions of this study, an
conceput o0 soluie inovatia software de innovative software solution for the FMEA projects
management a proiectelor FMEA, iar in continuarewas developed, and below we will present the
va fi prezentat metodologia ce este utilizapentru  methodology that is used for the implementation of

punerea in aplicare a acestui sistem. this system.
2. Despre proiectele FMEA 2. About FMEA projects
2.1. Procesul FMEA 2.1. The FMEA process

Cele mai bune rezultate ale FMEA sunt The best results of an FMEA are obtained when
obtinute atunci cand este apligatin fazele itis applied in the beginning stages of developmen
incipiente de dezvoltare a conceptului de sistemof the concept for the system, product or process.
produs sau proces.

Indiferent de standardele utilizate pentru Regardless of the standard used for the FMEA,
FMEA, exiséi o serie de caracteristici comune there are a series of common characteristics of the

privind procesul de analizsi anume: analysis process, such as:

1) Definirea scopulugi a limitelor de analiz; 1) The definition of the objectives and limits

2) Alcituirea echipei FMEA corespuiitpare; of analysis;

3) Brainstorming-ul modurilor de defectare, 2) The composition of the appropriate FMEA
efectelor, cauzelor si mijloacelor de control; team;

4) Evaluarea riscurilor pe baza indicelui de 3) The evaluation of risks based on the risk
risc RPN; priority number RPN;

5) lIdentificarea  agunilor  corective si 4) The identification of corrective actions and
reevaluarea riscurilor. risk re-evaluation.

Procesul FMEA este unul continuu, ce trebuie The FMEA process is a continuous one, which
actualizat de fiecare datcand intervin modifigri has to be updated each time modifications of the
asupra sistemului, produsului sau procesului. system, product or process are applied.

2.2. Rezultatele FMEA 2.2. FMEA results

Procesul FMEA este documentat sub forma  The FMEA process is documented as an FMEA
unei foi FMEA care include un antet cu detalii sheet which includes a header with details reggrdin
privind proiectul (tipul de analiz nivelul de the project (type of analysis, level of application
aplicare, echipa, date relevantg) un tabel team, important dates) and a table containing the
continand paii procesului de analiz(figura 1). Tn  process steps (figure 1). Following the analysis
urma analizei rezulto serie de informa privind result a series of information about failure modes,
modurile de defectare, caracteristicile loi their characteristics and possible actions for the
agiunile posibile pentru reducerea sau eliminareamitigation or elimination of their associated risks
riscurilor asociate acestora.
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Mai multe studii, printre carg [4] recomand
utilizarea bazelor de cugiinte pentru structurarea
acestor inform@ si posibilitatea de accesi
utilizare ulterioak.

2.3. Softwar e de management FMEA
Datorita specificului metodologiei, o sittia des

Several studies, among which [4] recommend
the use of knowledge bases for structuring the
information and the possibility of access and later
use.

2.2. FMEA management software
Due to the specifics of the methodology, a

intalnita este utilizarea apli¢idlor de calcul tabelar common practice is to use spreadsheet software
precum Microsoft Excel pentru documentareasuch as Microsoft Excel to document the FMEA.
FMEA. Aceasta abordare conduce in general laThis approach generally leads to difficulties
dificultati privind managementulsi accesul la regarding the management and access to the
documentele realizate in lipsa suportului oferiude existing documents, without the support of a
sistem de management. EXish serie de aplick  management system. There are several commercial
comerciale precum Reliasoft Xfmea [5] care applications such as Reliasoft Xfmea [5] which
faciliteaz procesul de dezvoltare si management afacilitate the development and management process

proiectelor FMEA: suport pentru mai multe of FMEA projects: support for several standards,
standarde, acces multiplu al utilizatorilor, d@rirea  multiple user access, monitoring of recommended
efectdirii  actiunilor recomandate, raportare si actions, reporting and integration with other

integrare dturi de alte instrumente ale ingineriei
fiabilitatii. Cu toate acestea, asemeneatsotaplica
costuri mari de implementagepot fi greu accesibile
societtilor cu resurse financiare limitate.

in continuare va fi prezentab soluie noui de
management a proiectelor FMEA, ca alterriativ
pentru aceste programg care include céateva
elemente de noutate.

W System

instruments of reliability engineering. However,
such solutions require high implementation costs
and may be hard to access for companies with
limited financial resources.

In the following section we will describe a new
solution for the management of FMEA projects, as
an alternative to these programs and that inclades
few novelty elements.

FATLURE MODE AND EFFECTS ANALYSIS
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Figura 1. Exemplu d
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Figure 1. Example of FMEA sheet

3. Metodologie bazata pe Web pentru
managementul FMEA

3.1. Caracteristici generale ale solutiel propuse

Cele mai importante caracteristici ale apiea

care au fost stabilite pentru a TmBtiti procesul de

management FMEA sunt:

1. Aplicaie bazai pe web (internetul ca mijloc

principal de comunicare);

Integrarea unei baze de cgiinte care & permit

accesul rapidi eficient la informaile necesare

pentru dezvoltarea unor proiecte noi;

. Posibilitatea colabarii interactive la distata

ntre membrii echipei FMEA,

2.

3. Web-based methodology for FMEA
management
3.1. General featuresof the proposed application
The most important features of the application
that were established for the improvement of the
FMEA management process are:
1. Web-based software (internet used as main
communication way);
The integration of a knowledge base which allows
fast and efficient access to the information
necessary for the development of new projects;
. Possibility of interactive remote communication
between FMEA team members;

2.

199



RECENT, Vol. 13, no. 2(35), July, 2012

4. Adaptabilitate privind standardele utilizate; 4. Adaptability to different standards;
5. Generarea autondata histogramelor specifice 5. Automatic generation of FMEA specific
FMEA si alte statistici referitoare la proiecte; histograms and other project statistics;

6. Suport pentru mai multe limbi de circida 6. Support for several international languages.
internaionala.
Pornind de la aceste caracteristici a fost Based on these characteristics was performed
efectuat o0 analia a variantelor tehnice de an analysis of technical variants for implementatio
implementare a funidor cerute, utilizadnd o serie de of the required functions, using a series of dater

criterii pentru stabilirea sofiei optime. for establishing the optimal solution.

3.2. Solutii tehnice utilizate 3.2. Technical solutionsthat were used
Analiza multicriteriai a luat Tn considerare The multi-criteria analysis considered two

doui variante ale @&ror avantajesi dezavantaje sunt variants, whose strong points and drawbacks are

cuprinse n cadrul tabelului 1. presented in table 1.

Variante: Variants:

A. Aplicatie bazai pe VBA Microsoft Excel, A. Software based on VBA Microsoft Excel,
compud din trei module, ce utilizeazsistemul composed of three modules, that uses the
Microsoft Skydrive ca mediu de intetame Microsoft Skydrive systems as web interaction
web; media;

B. Aplicatie web de tip server-side ce rulégge B. Server-side web application that runs on the
serverul APACHEsi include o bax de date APACHE server and includes a MySQL
MySQL, programat in mediul de programare database, programmed in PHP, with a HTML
PHP, cu un design realizat in HTML (un model design (a similar model can be found in the
similar poate fi regsit Tn literatura de literature [6] ).
specialitate [6]).

Tabelul 1. Analiz comparatié a soluiilor considerate
Table 1. Comparative analysis of the consideregtisnls

VAR. A: VBA Excel + SkyDrive | VAR.B: HTML + MySQL
Strong points
- Versatility - Standardization
- Implementation costs - Performance
- Development time - Support for multiple platforms
- Level of knowledge necessary for - Independent of other software
development and use - Difficulty of implementation of certain
- Suitable development options for the features
required characteristics - Future development perspectives
- Automatic backup and security options
Drawbacks
- Dependency on Microsoft Office 2007 - Level of needed programming skills
- Dependency on the reliability and - Implementation costs (web domain and
performances of the Skydrive system server)
- Limited by Microsoft technology and its -  Development time
evolution

Pe baza concluziilor rezultate Tn urma analizei Based on conclusions of the performed
efectuate, a fost considefata soltie optima pentru  analysis, the optimal solution considered for the
dezvoltarea apligeei de management informatizat al development of FMEA software management was
proiectelor FMEA varianta A. Acedstaplicgie a  variant A. The application was developed using
fost realizat utilizand VBA Excel alturi de VBA Excel, together with the storage and
facilitatile de gestiunesi interagiune oferite de interaction features offered by Microsoft Skydrive
Microsoft Skydrivesi doui pagini de internet pentru and two internet sites for news and forum,
Stiri si Forum dezvoltate special pentru acest proiectdeveloped especially for this project. For the
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Pentru comunicarea intre utilizatori pot fi utiiga communication between users can be used both
atat sisteme de teleconfetircatsi aplicaii de chat teleconference systems and/or free chat application
gratuite, precum sofia Microsoft Live Messenger. such as Microsoft Live Messenger.

Microsoft Skydrive repreziéit un serviciu de Microsoft Skydrive is a file hosting service that
gazduire a fsierelor care permite utilizatorilor allows users the upload and synchronization o$ file
Tncircareasi sincronizarea fierelor @tre un sistem to a cloud storage system and accessing them from
de stocare de tip cloud (nog) accesarea acestora a web browser on the PC [7]. The access is done via
dintr-un browser web pe PC [7]. Accesul este ratliz a Microsoft Passport account (with free registrgtio
pe baza unui cont (cu Tnregistrare grajuilicrosoft  and the default storage volume offered is of 7 GB.
Passport iar volumul implicit de stocare pus laOne of the most important features of the Skydrive
dispoziie este de 7 GB. Una din caracteristicile system is the possibilty of sharing and
importante ale sistemului Skydrive este posibéat simultaneous access by several users of Microsoft
de partajaresi acces simultan deate mai muli Excel files (with visualization and/or editing rig.
utilizatori a fsierelor de tip Microsoft Excel (cu
drepturi de vizualizargi/sau editare).

3.3. Elementele componente ale aplicatiei si 3.3. Application components and system
modul defunctionare al sistemului functions
Soluia propud, ilustrag Tn figura 2, cuprinde o The proposed solution, illustrated in figure 2, is
serie de elemente componente: composed of several elements:

1. Modul de management al proiectelor 1. FMEA project and knowledge base
FMEA si bazei de cuntinte (programat utilizdand management module (programmed using VBA
VBA Excel); Excel);

2. Modul de dezvoltare al proiectelor FMEA 2. FMEA project development module (FMEA
(template de document FMEA cu elemente dedocument template with functionality elements
functionalitate programate utilizand VBA Excel); programmed using VBA Excel);

3. Baz de date; 3. Database;

4. Depozit informgonal FMEA stocat in 4. FMEA information deposit stored in the
sistemul SkyDrive (orice tip desfer: pdf, doc,etc.);  Skydrive system (any file type: pdf, doc, etc);

5. Website de tip blog pentru publicarea 5. Blog-type website for news publishing (free

stirilor (gazduire gratui); hosting);
6. Website de tip forum pentru comunicare pe 6. Forum-type website for log-term user
termen lung intre utilizatori gduire gratuit). communication (free hosting).
TeamA

Projact Modula

R L.

FMEA project management

-------

@ami

Knowledge base

N L
Management Modula

=

Project Module

TWERBROAWWSER -
PO

INTERNET

Project Module

Figura 2. Soltie web-based pentru managementul FMEA
Figure 2. Web-based FMEA management solution
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Cu ajutorul modului de management, With the aid of the management module, the
responsabilul proiectului FMEA poate lansa spreFMEA project owner can launch in development
dezvoltare proiectele nagi prin sistemul Skydrive new projects and through the Skydrive system can
poate permite accesul celotlamembri ai echipei. allow access to the other team members. The
Tot cu ajutorul modului de management pot fimanagement module also allows the management of
gestionate atat proiectele FMEA existentescBiaiza  existing FMEA projects and the FMEA knowledge
de cungtinte FMEA. In etapele de Brainstormigg  base. During the Brainstorming and risk evaluations
evaluare a riscurilor, membrii echipei pot vizualin ~ steps, the team members can visualize
paralel documentul FMEA inclus Tn modulul de simultaneously the FMEA document included in the
dezvoltare al proiectelor, avand tomea de development module, with the option of online
comunicare online cu ajutorul apligeor de chat. communication using chat applications. Through
Prin intermediul paginilor web dgiri si forum potfi  the news and forum websites can be carried out
efectuate comunici accesibile pe termen lung communications available for long term on the
privind proiectele FMEA si membrii echipelor FMEA projects and the FMEA team members can
FMEA pot comunica curgtinte si experieme din  share knowledge and experiences in this field. The
domeniu. Accesul la toate modulele este securizat paccess to all modules is secured based on username
baz de nume de utilizatosi parok. Sistemul and password. The system allows working offline
permite prin instalarea apligai Skydrive pentru by installing the Windows version of the Skydrive
Windows lucrul offline, urmand ca sincronizarea application, the synchronization of files being don
fisierelor & se realizeze automat la uitwarea automatically upon the next connection.
conectare.

4. Concluzii 4. Conclusions

Sistemul propus reprezinb alternatii pentru The proposed system represents an alternative
aplicgiile comerciale FMEA. Prin utilizarea de for commercial FMEA applications. By using free
soluii gratuite, cu excefa Microsoft Excel (v2007 solutions, except Microsoft Excel (v2007 or later),
sau mai nou), aceassoluie prezini reale avantaje this solution offers real advantages from cost and
din punct de vedere al costurikpmpreditirii necesare  necessary training points of view. The possibitity
pentru utilizare. Posibilitatea colalidr online  online collaboration for the development of FMEA
pentru dezvoltare proiectelor FMEA este beriefic projects is  advantageous, especially for
mai ales in cadrul companiilor multiznale. In  multinational companies. If the systems such as
situgia n care sistemele de tip Microsoft Skydrive Microsoft Skydrive will offer support in the future
vor oferi in viitor suport pentru programarea VBA for VBA Excel programming, this system could
Excel, acest sistem ar putea deveni complet gratuit become free to use.
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