
MONITORING, AUTOMATIC DIAGNOSIS AND 
PROGNOSIS OF EQUIPMENT AND MACHINES.

CENTRALIZATION, ANALYSIS AND 
CORRELATION OF PREDICTIVE DATA.

INTELLIGENT SYSTEM FOR DECISION 
SUPPORT IN MAINTENANCE.



PREDICTIVE MAINTENANCE

Predictive Maintenance is based on monitoring the operational status of industrial equipment and 
systema-tic analysis of the data, with the objective of identifying the beginning of the failure modes' 
development of fault modes and estimate the time for these modes to become critical. One of its advantages
is the capacity to determine the best time to perform services in the equipment, allowing to:

Reduce:
- the extent of the damage;
- the downtime of the equipment.

Increase:
- the lifespan of the equipment;
- the safety, reliability and availability of the equipment;
- profits.

On the other hand, the Traditional Predictive Maintenance Practice  needs specialists to analyze, in a 
frequent manner, large quantities of stored data, also requiring that the professionals know the details of
the equipment being monitored and their respective failure modes. Based on the above factors, it is possible
to conclude that the task of analyzing the data is critical in Predictive Maintenance, and may have very high
costs, according to the type, quantity and the location of the equipment.

The MDM Automatic Failure Monitoring and Diagnosis System is an intelligent tool for decision making 
support. An excellent solution developed by M&D Monitoring and Diagnosis, that drastically reduces these
costs, as well as ensuring the benefits of Predictive Maintenance in short and long term applications.

MDM SYSTEM: 
MORE THAN 150 GENERATING UNITS WERE MONITORED IN 2010. MORE THAN 

15 THOUSAND MEASUREMENT POINTS. OVER 2 GIGABYTES OF DATA ACQUIRED 

AND ANALYZED PER SECOND.



MDM SYSTEM Version 3

The MDM System is a solution composed of hardware and software for the Monitoring, Automatic
Diagnosis and Prognosis of Failures in industrial equipment. It performs the automatic acquisition of data
using various predictive techniques, whether on-line, or off-line, such as: vibration analysis, temperature
and operational parameters, amongst many others. After acquisition, the System automatically correlates
and analyzes the different information acquired in a manner so as to generate a single diagnosis/prognosis
of the equipment. Finally, it supplies high level reports, that can be accessed by e-mail or mobile phone, to
help making decisions. The use of the MDM System generates, mainly, the following benefits:

Reduction of the operational costs of Predictive Maintenance (automatic analysis);
Improvement of the operational safety of the equipment (early fault detection);
Correlation of information of various magnitudes (monitoring of multiple parameters);
Ease of maintenance, progression and expansion (modular and distributed architecture);
More accurate diagnostics (self-adapting monitoring to the point);
Support for decision making (automatic specialist diagnostics);
Creation of Diagnostics Centers (remote communication: internet or intranet);
Ease of access (web and mobile phone, reports by e-mail and SMS);
Knowledge management on the diagnosis (knowledge editing).

The MDM System is fully configurable by the user, from the sensors through to the existing knowledge
about failure modes, allowing its adaptation to any type of industrial equipment. It has support for various
languages (English, Spanish and Portuguese) as well.

One of the differences between this System from those used in the Traditional Predictive Maintenance
Practices is in its working philosophy: the greater the amount of data accumulated, less the analytical
effort necessary to decide upon the status of the equipment (automatic analysis). In traditional systems,
the opposite occurs, that is, the greater the amount of data accumulated, the more analysis effort is 
necessary. Another important characteristic is its capacity to accumulate data from different sources of
predictive information, allowing their integration and centralization.

EQUIPMENT CAPABLE OF USING THE MDM SYSTEM

Hydro and Turbo generators;
Motors and Compressors;
Winding and cutting machines;
Shredders and Chippers;
Extruders and Laminators;
Many others.

"Integration of data coming from different predictive techniques 
in a single platform for correlation and integrated analysis"



"Embedded intelligence
and ease of use"

DATA ACQUISITION

The MDM System allows monitoring, on-line and off-line, of multiple parameters. Therefore, in a single
database, the data relative to the main equipment and its auxiliaries is integrated, increasing the System's
automatic diagnosis capacity.

M&D uses data acquisition technology from National Instruments (NI) (www.ni.com), world leader in
data acquisition, is an official integrator and, therefore, is qualified to develop solutions using trained 
professionals and with the highest grade of certification that exists in the National development tools.The
adoption of NI technology confers upon the MDM System great reliability, flexibility, high performance and
ease of maintenance. Another important advantage is it's reduced cost in compared to the systems that
adopt dedicated acquisition units.

The adoption of NI technology confers upon the MDM System great reliability, flexibility, high performance
and ease of maintenance. Another important advantage is its reduced cost compared to systems that
adopt dedicated acquisition units.

ON-LINE MONITORING

The on-line data acquisition strategy of the System avoids that irrelevant or repeated information is stored,
eliminating uncontrolled growth of data through time. As well as this, the MDM System reduces the risk
of "False Alarms" and "Non- Detection" events. Spectral signature comparison and decision algorithms
that consider the characteristics of the operating point of the equipment are used for this.

OFF-LINE MONITORING

Indicated for non-critical equipment, off-line acquisition uses PDA type mobile collectors or portable 
analyzers, that have simplified and intuitive operating characteristics. During the data acquisition process,
the MDM System shows the condition of the equipment and their corresponding warning or alarm levels
for the monitored parameters.



ANALYSIS TOOLS

The MDM System has Analysis Tools and Integrated Reports that considerably reduce the analysis time,
due to the ease of their use. To achieve this objective, the design of these Tools and Reports was done in
a meticulous manner, evaluating each detail with the in order to increase their usability.

The Analysis Tools allow the improvement of the knowledge stored in the System and used in the 
identification of the equipment failure modes. They are integrated to the diagnostics and show the data in
a graphic form. The MDM System adopts traditional and specially developed signal processing techniques:

Tendency analysis (parameters and failures);
Orbit analysis, with 3D animation;
Comparative analysis in the time and spectral domains;
Cascade diagrams;
3D Graphics;
Graphic display of temperature profiles;
Correlation analysis;
Operations between signals;
Intelligent assistant for balancing;
Analysis in different domains;
Comparative table for fast analysis;
Fault Analysis in Bearings (Envelope: more than 8 thousand pre-recorded bearings).

AUTOMATIC DIAGNOSIS

The Automatic Diagnosis function of the MDM System, its main differential, allows any user to obtain a
diagnostic of the status of the equipment, as well as understand, insert and modify the stored knowledge,
using only the mouse. For this, a Specialist Fuzzy System that handles the uncertainties in a simple  and
efficient manner is used. Similarly to the other System functions, its interface is friendly and intuitive.

"Modular hardware, with easy integration
and high reliability"



GRAPHICAL KNOWLEDGE TRACKING

Diagnosis Tracking is done by navigating through interactive and dynamic graphic trees, which allow easy
understanding of the generated diagnosis, as well as their improvement. This function also allows 
navigation from any concept that exists in the Knowledge database (Monitored points, Rules and Failures).

CREATION AND MANAGEMENT OF REPORTS

The MDM System has various report modalities that may be generated in an automatic manner, or by user
request. They are easy to interpret, however with large content. Through these it is possible to know the
current status of the equipment, as well as the system configuration. The MDM System Reports may be
displayed, exported and manipulated in any web browser.

ADVANCED STUDY TOOLS 
(DATA MINING AND AUTOMATIC LEARNING)

The System has tools for the extraction of knowledge and re-feeding of the Intelligent System, using the
data stored throughout time. Using Data Mining Techniques, Neural Networks and Decision Trees, the
data is transformed into diagnostic knowledge, automatically and transparently to the user. The tool
allows doing studies that would be unviable, if they were done manually.

KNOWLEDGE MANAGEMENT 

The Automatic Diagnosis function of the MDM System, because of its characteristics, also acts as the
Organizational Memory of the Company, retaining the knowledge of the specialists in equipment 
maintenance. Due to its capacity to store and manage knowledge, the experience accumulated in the
minds of the professionals may be formalized and shared with other members of the organization, 
facilitating the training of new professionals and avoiding the loss of knowledge caused by staff turnover.

"Capacity to transform hundreds of gigabytes 
of data into a single report page daily"

"Multi-language interface, friendly,
Windows® standard, Web Accessible"



"M&D: Advanced technology, quality in client 
service and a high specialized technical team"

01. UHE Sobradinho/Chesf 
02. UHE Tucuruí/Eletronorte 
03. UHE Paraibuna/Cesp 
04. UHE Jurumirim/Duke Energy 
05. UHE Capivara/Duke Energy 
06. UHE Jupiá/Cesp
07. UHE Ilha Solteira/Cesp
08. UHE Três Irmãos/Cesp
09. UHE Porto Primavera/Cesp
10. UHE Cachoeira Dourada/Endesa
11. UHE Taquaraçu/Duke Energy
12. UHE Promissão/AES Tietê
13. UHE Paulo Afonso I/Chesf 
14. UHE Chavantes/Duke Energy
15. UHE Monte Claro/Ceran
16. UHE Passo Fundo/Tractebel 
17. UHE Nova Avanhadava/AES Tietê
18. UHE Água Vermelha/AEA Tietê
19. UHE Paulo Afonso III/Chesf 
20. UHE Risoleta Neves/Consórcio Candonga
21. UHE Ibitinga/AES Tietê
22. UHE Machadinho/Consórcio Machadinho
23. UHE Salto Osório/Tractebel 
24. UHE Salto Santiago/Tractebel 
25. UHE Apolônio Sales/Chesf
26. UHE Paulo Afonso II/Chesf 
27. UHE Lajeado/Grupo EDP Energia do Brasil
28. UHE Quebra-Queixo/Queiroz Galvão
29. UHE Santa Clara/Queiroz Galvão
30. UHE Jauru/Queiroz Galvão

31. UHE Porto Estrela/Consórcio Porto Estrela
32. UHE Simplício/Furnas
33. PCH Santa Lucia I/Maggi Energia
34. PCH Santa Lucia II/Maggi Energia 
35. PCH Tucunaré/Maggi Energia 
36. PCH Sapezal/Maggi Energia
37. Subestação Santo Angelo/CTEEP
38. Subestação Embu Guaçu/CTEEP
39. UTE Uruguaiana/AES Uruguaiana
40. UTE Norte Fluminense/EDF

CLIENTS

Various companies already have MDM Systems installed, monitoring and diagnosing the condition of their equipment in
an automatic manner. Due to its modularity and connectivity, the System allows easy integration with other existing
monitoring or supervisory software. Only in the Power Generation sector, there are more than 25 thousand MW of
power installed and monitored by MDM Systems. In following, we list some of our clients and their geographic 
distribution in Brazilian territory:



M&D Monitoração e Diagnose LTDA
Travessa Euricles de Matos, 24

Laranjeiras - Rio de Janeiro - Cep 22240-010

Tel./Fax: (55 21) 2210-2397

www.md-online.com.br

The M&D is A lliance Member of National Instruments®, 
this enables it as official integrator of solutions NI.

SUPPORT


