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A. DIRECT START OF THE INDUCTION 
MACHINE 
The direct start of the induction machine is a 

procedure through which the windings of the machine 
are connected to the grid (figure 6). Thus the nominal 
grid voltage is applied directly to the machines. 

 

 
 

Figure 6. Direct start of the induction machine 
 

This method is the simplest method to start an 
induction machine. The use of this simple application 
opens the way to the logical functions required to be 
fulfilled for induction machines’ operation.  

The logical function that is needed to be 
implemented by the KM1 coil is expressed by the 
equation 1: 
 
KM1 = (S2 AND (NOT S1)) OR (KM1 AND (NOT S1)) (1) 

 
For a better understanding of signals in this 

schematic, the equation (1) is expressed by a 
graphical representation in figure 7: 

 

 
Figure 7. Graphic representation of the logic equation  

for direct start of the induction machine 
 

B. STAR-TRIANGLE STARTING METHOD 
Star-triangle starting of the induction machine 

consists in connecting the machines’ windings to the 
grid first in star and then in triangle configuration 
(figure 8). This method is used to reduce the starting 
current pick value. 

The logic equations that describe the function of 
the coils in the command schematic are indicated by 
equation (2): 

 

KM1 = (S2 AND (NOT S1)) OR (KM1 AND (NOT S1))
  
 KM2 = (NOT KT1+) AND ((KM1 AND (NOT S1)) OR (S2 

AND (NOT S1))) 
 

KM3 = KT1+ AND ((KM1 AND (NOT S1)) OR (S2 AND 
(NOT S1))) 

 
KT1 = (KM1 AND (NOT S1)) OR (S2 AND (NOT S1)) 

(2) 

 
The graphical diagram that implements the equation 
(2) is displayed in figure 9.  
 

 
 

 
 

Figure 8. Star-triangle start of the induction machine 
 

 
Figure 9. Graphic representation of the logic equation  
for indirect star-triangle start of the induction machine 

 

C. PROJECTX 
The ProjectX is the methodology developed by the 

projects’ partners. It is focused on the Learning 
Outcomes. The learning outcomes are defined as: 
knowledge, skills and competences.  

This methodology is somehow different of other 
teaching methodologies [12] because it gives students 
autonomy and independence to work on their personal 
rhythm. 

The ProjectX that refers to the induction machines’ 
starting methods is based on the learning outcomes  
indicated in Table 1 [13]. The learning outcomes 
describe what a student should know, demonstrate, 
show, and perform once he/she studied it as indicated 
in  [14].   
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Table 1. Structure of the ProjectX: Starting the 
induction machine. Learning Outcomes. 

Learning Outcome 1: Analyze  the electric schematic for 
starting an induction machine 

Knowledge: Skills: Competences: 

   

Learning Outcome 2: Perform electrical installations and 
electrical maintenance for industrial premises 

Knowledge: Skills: Competences: 

   

Learning Outcome 3: Install programmable automated systems 

Knowledge: Skills: Competences: 

   

Learning Outcome 4: Write simple PLC program for 
sequential control systems 

Knowledge: Skills: Competences: 

   

 

V. CONCLUSIONS 
At present, the Romanian professionals are not 

involved in Lifelong Learning Programs. The 
participation rate in LLP programs of the students and 
teachers is one of the lowest in all European 
countries.  

One reason for this is that both students and 
teachers have some fears about traveling for studying 
and teaching abroad. 

The University of Pitesti is involved in a Leonardo 
da Vinci Transfer of Innovation together with six 
other European partners whose purpose is to develop 
an educational material to facilitate mobilities in 
Europe for students and teachers. The manual (final 
product of the project) comprises several independent 
units structured as ProjectX.  

The novelty of this approach is that this material is 
prepared beforehand the mobility between all the 
partners. If the students and teachers have access to 
the material that is going to be used abroad, some of 
their fears could be solved before the actual mobility. 
By overcoming some of the fears, it is the hope of the 
authors that the number of Erasmus+ mobilities will 
increase to and from Romania. 

Erasmus+ mobilities for both teachers and students 
bring many personal, professional and institutional 
benefits in many ways. By encouraging mobilities to 
and from abroad will bring improvement in the 
Romanian educational system. 
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