
 

 

 

 

 

 

52 

 

ISSN (Print): 1844-6116         
ISSN (Online): 2501-8795 

https://www. jmte.eu                  

Journal of Marine 
Technology and Environment 

DOI: 10.53464/JMTE.02.2022.09 

¶ ( 

 

) 

 

SOME ASPECTS REGARDING THE OPTIMIZATION OF THE WIND TURBINE’S 

VIBRATION SYSTEMS  
¶ (11 PT 

SCUPI Alexandru-Andrei 
1
, PANAIT Paula-Gabriela

 2
 , PANAITESCU Mariana 

1
, PANAITESCU 

Fanel-Viorel 
1
& CHIRCOR Mihael

 2
 

¶ (11 P) 
1 
Constanta Maritime University, Faculty of Naval Electro-Mechanics, 104 Mircea cel Batran Street, 900663, 

Constanta, Romania, e-mail address:andrei.scupi@gmail.com 
2 
Doctoral School of Mechanical Engineering and Mechatronics, Constanta 104 Mircea cel Batran Street, 900663, 

Constanta, Romania, e-mail address: paula.panait72@yahoo.com 

¶ ( 

 
Abstract : The development of monitoring of vibration’s system of wind turbines is an important stage for operational 

details. In order to highlight the innovations made in these systems, their structural elements must be analysed 

(characteristics and classification of sensors, monitoring and analysis of structure, conditions for monitoring program). 

In order to measure vibrations in wind turbines, a correct and continuous monitoring of the functional state of each 

element in the structure is necessary. In this paper are presented investigations for wind turbines from  wind farm 

Mireasa, South-East region of Romania, to determine the conditions of the drivetrain and highlight any potential 

developed problems. 
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1. INTRODUCTION 

 

The paper  some aspects about investigations for 3 wind 

turbines from  wind farm Mireasa, South-East region of 

Romania (latitude 44° 30' 0", longitude 28° 21' 0"), to 

determine the conditions of the drive train and highlight 

any potential developed problems (Figure 1, Figure 2) 

[1], [2].  

 
 

Figure 1 South East region wind farms [1], [2] 

 

In wind farm there are: 20 turbines type Goldwind 

GW100, each of 2500 kW, diameter 100 m. Total 

nominal power is 50,000 kW. 

 

 
Figure 2 Location of Mireasa wind farm [3] 

 

Mireasa wind farm is an operating wind farm in 

Mireasa, Constanta, Dobruja, Romania (Figure 3) [3], 

[4].  
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Figure 3 Wind farm phase 1 in Dobrudja [4] 

 

The wind farm is operating from 2015 and has a 

capacity about 50 000 kW (Figure 4, Figure 5) [5]. 

 
 

Figure 4 GoldWind GW1 [5] 

 

 
Figure 5 GoldWind farm [6] 

 

2. MATERIAL AND METHODS 

 

In order to measure vibrations in wind turbines, a 

correct and continuous monitoring of the functional state 

of each element in the structure is necessary. The 

structural elements subject to vibrations are carefully 

examined by specialized personnel and compared with 

the values recommended at the national and international 

level. In this paper will be used names like: 

 

2.1 Frequency domain: 

 

Frequency spectrum is a graph of amplitude in 

frequency. Spectral analysis is the most used diagnostic 

tool in detecting possible faults for mechanical 

components. The source and cause of vibration can be 

determined by identifying components frequencies 

through vibration signals. 

 

2.2 Time domain: 

 

The wave form is a graph of amplitude in time. The 

wave form is a very important tool in machinery 

diagnosis and is presented in direct link with identified 

defects. 

 

2.3 Tren analysis: 

 

Vibration trend is a graph that indicates the 

evolution of the vibration level of the surveyed 

machinery in time. 

 

2.4 Methodology 

 

 The drivetrain was subjected to a through 

inspection by using a portable condition monitoring 

system. Vibration measurements were taken and 

analysed from key points of the drivetrain. All data are 

presented in a original report and stored for several 

years. 

 

2.5 Equipments 

 

The equipments which are used are presented in 

Table 1 (Figure 6). There are alone (Figure 6 , Figure 7) 

or modular systems (Figure 8)[7] (with software-

controlled, online condition monitoring system with 

automatic data evaluation). 

 

Table 1. Equipments 
 

Name Type 

Timken [7] Online condition 

monitoring system 

Condmaster Nova 2010 Vibration analysis 

software 
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Figure 6 StatusCheck™ Wireless Condition 

Monitoring System [7] 

 
Figure 7 CMT: Stand-Alone Continuous Machine  

Tester [7]

 
 

Figure 8 CMM systems-Online Condition 

Monitoring Modules [7] 

 

The measurements of experiments were at different 

times (at 9 o’clock, at 12 o’clock) and with sensors on 

different positions. 

 

 

3.  RESULTS AND INTERPRETATIONS 

 

During monitoring systems were measured in 

different points and obtained with software  

- spectrum for: shock pulse measurement SPM at 

9 o’clock, at 12 o’clock (Figure 9, Figure 10) and graph 

evolution at the same time (Figure 11, Figure 12); 

- horizontal spectrum (with accelerometer) 

(Figure 13); 

- graphic evolution for horizontal acceleration 

(Figure 14);  

- graphic evolution for horizontal velocity 

(Figure 15); 

 

 
Figure 9 shock pulse measurement SPM at 9o’clock 

 

 
Figure 10 shock pulse measurement SPM at 12 o’clock 

 
Figure 11 Graphic evolution for 9 o’clock 

 
Figure 12 Graphic evolution for 12 o’clock SPM 
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Figure 13 Horizontal spectrum (accelerometer) 

 

 
 

Figure 14 Horizontal acceleration-graph evolution 

 

 
 

Figure 15 Graphic evolution for horizontal velocity 

 

 

In Figure 9 and Figure 10 can observed that a fault 

description is the number of  synchronous running speed 

harmonics dominate spectrum data (1xis set on 1 x 84 

PPF-generator poles pass frequency; data 2 x 84 PPF, 3 

x 84 PPF). 

In Figure 11 a fault description is no trend 

evolution has been detected. Vibration levels are 

acceptable. 

In Figure 12 no fault has been detected. Vibration 

levels are acceptable. 

In Figure 13 no fault has been detected. Vibration 

levels are acceptable. 

In Figure 14 a fault description is no trend 

evolution has been detected. Vibration levels are 

acceptable.  

 

4. CONCLUSIONS 

 

Analyzing the state of vibrations, a report can be 

drawn up in which the recommendations are to reanalyze 

another set of measurements made after 3 months, taking 

into account the operating conditions of the measuring 

devices [8], [9]. 

For the other measurements where no faults were 

detected, it is recommended to continue monitoring with 

the help of continuous control systems with the 

determination of evolution graphs. 
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