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Abstract: Increasing the performance of production units becomes a complex task from the technical point 
of view, especially when it comes to ensuring the availability and continuity of production systems where 
maintenance plays a fundamental role, it consists of checking and ensuring permanent monitoring of the 
installations of these systems. This operation requires continuous and high-level training of the operators, in 
order to overcome this limit, we call upon the field of artificial intelligence and expert systems. The basic idea 
of this work is the study of the contribution of expert systems in maintenance. It is a matter of synthesizing, 
from a bibliographic study, a logic to allow integrating the expert systems of diagnosis of breakdowns and 
dysfunctions in the maintenance of the systems of production; this last expert systems gives the better 
performance concerning the settling time and it’s always taken. 
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1. INTRODUCTION 

Expert systems technology comes from a branch of computer science that is artificial intelligence 
[1], where an expert system shell can be used as a base for the implementation of a real time 
expert system for performance analysis and diagnosis of an industrial process[1]. it assures a 
mechanism able to simplify the operator's job of recognition of the emergency state, diagnosis of 
the fault and initialization of the necessary corrective actions, offering him the alarms list and 
messages to define the primary cause as well as a list of priorities of potential solutions. problems 
using knowledge and reasoning techniques[2]. They use knowledge bases, follow rules and 
provide advice [3]. Thus, expert systems simplify complex knowledge and make it accessible to 
non-expert users. 

2. EXPERT SYSTEM ORGANIZATION 

An expert system shown in Fig.1 often contains: two data bases, which must remain accessible 
to modify or enrich the content: a knowledge base: brings together the knowledge that an expert 
uses, whether theoretical or empirical. It groups together the resolution strategies and their 
conditions of application. A base of facts: constitutes in a way the working memory of the 
machine and allows it to be situated in relation to its acquired. It is thanks to her that the system 
uses her knowledge. An inference engine that is actually the program that builds reasoning from 
the knowledge base. Faced with a given situation, it detects interesting information, uses it and 
links it to build a resolution plan. [2] 
Two interfaces: one between the knowledge base and the expert: allows to complete or modify 
the knowledge of the machine. The other between the software and the user: concerns the use 
of the machine. 
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Fig.1 Arrangement of an expert system 
 

3. PROCEDURE THE DEVELOPING AN EXPERT SYSTEM 
The aim during the design of an expert system is to replicate the expertise of a human being into a 
computer. And as it is impossible to transmit the knowledge of a human expert in a computer at 
once, so this operation is done in six basic steps (Figure 2) [3-4]: 
 
                                 

                                 
 

Fig.2  Process the  developing an expert system. 
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4. THE APPLICATION OF EXPERT SYSTEM IN MAINTENANCE 

The expert system designed role is to determine the causes of failure of equipment (in our case is 
a steam turbine-type GT201) from an analysis of the knowledge of a maintenance specialist. This 
system offers, on the one hand, the possibility for specialists to collect their know-how, and on the 
other hand for operators (technicians) the possibility of researching the probable causes of such a 
failure, giving the necessary information to system such as machine type, failure mode,  [5]. The 
goals and objectives of our work are summarized in the following points: Make non-experts 
accessible to complex knowledge of equipment maintenance. Help managers and managers to 
respond appropriately to various situations. 

5. ACQUISITION AND PRESENTATION OF KNOWLEDGE 

In this section, an attempt was made to build a knowledge base of the equipment-specific expert 
system based on the information provided by the human expert responsible for the smooth 
operation of the equipment, the documentation (catalogs) of the equipment. Equipment [6]. This 
knowledge is expressed in the form of bases and facts. 
And as knowledge modeling is a relevant step in the design of the expert system, we have paid 
great attention to understanding the operating principle and the constitution of the equipment in 
order to make a decomposition of the structure of the equipment. Applying this methodology to the 
turbine studied, we have decomposed it into two subsets: Rotor and Stator each subset consists of 
a set of functional modules, and each module is composed of elementary parts. And for a good 
representation of the modeling of the knowledge base, we have opted for the FMEA method 
(Analysis of Failure Modes, their Effects and Criticalities) [7-8]. 

 
Fig.3  Example of applied rules 
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6. CONCEPTION OF REPRESENTATION FORMALISMS 

The expert can mention the module that will be loaded by his know-how. The loading of the type of 
machines, the assignment of the failure modes, the addition of new modes of failure as well as the 
assignment of the causes of failure are done through the forms presented in the following screens 
[9]. 
 
 

 
Fig.4  Access interface for the expert 

 

 
Fig. 5 Table of failure modes 
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Fig. 6 Forms to add new failure modes 

 

7. IMPLEMENTATION OF REASONING 

In this section, we present the steps that followed: 
a. Load the user name and password. 
b. The main window of this expert system. 
c. Just choose the failure mode displayed component name. 
d. Confirm vote to choose the sign to generate the report. 
e. The detailed report. 

 

               
a 
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c 

 
d 



ALGERIAN  JOURNAL OF SIGNALS AND SYSTEMS (AJSS) 

 

Vol. 3, Issue 4, December-2018| ISSN-2543-3792 172
 

 
e 

Fig.7 The different steps for an expert system 
 

The verification of data consistency is done through AMDEC tables based on the knowledge base 
already loaded into the system. In addition to checking the existing data, these tables give an idea 
of the experience acquired by the system and represented by the change in the value of the 
criticality of the organs. [4] 
The system allows the possibility of visualizing the FMEA tables of the separate subsets or of the 
whole machine, and the expert diagnostic systems are especially more credible and closer to 
human reasoning by their capacity to weight all possible causes of deterioration. 'failure. They 
assign to each alternative a coefficient of truth which is calculated from the inference engine. These 
coefficients during the identification of a failure make it possible to classify its causes according to 
the most probable. In this way, the user is more guided in his decision making. 
The use of the software has resulted in significant time savings in the diagnosis of faults and 
malfunctions, which has resulted in a significant improvement in the availability of the machine, and 
its simultaneous use is possible in several places at once and in same time. 
 

8. CONCLUSION 

In this work, we have developed an expert system using diagnostic machines for industrial 
maintenance services to increase their performance in terms of maintainability and retain the 
knowledge of their experts. The modeling of the knowledge base was performed using FMEA 
(Failure Mode Effect Analysis their and Criticality). 
The purpose of this work was the development of an expert system to assist in the diagnosis of 
industrial equipment, which allows maintenance workers to improve the performance of their work. 
Also using this expert system allowed a significant time savings the breakdowns and malfunctions, 
which has resulted in a significant improvement in the availability of the machine. 
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