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The paper presents a study for a system for data acquisition in order to 
monitor online the state of the insulation stator winding of hydro gen-
erators, using the LabVIEW graphical programming language. The da-
ta acquisition system allows the acquisition of the quantities of interest 
in the process and at the same time, through it, the creation of a strong 
database for the current state of the hydro generator insulation. 
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1. Introduction  

 During operation, the insulation of the stator winding of the wind turbines is 

subjected to electrical, thermal, mechanical and environmental stresses. Due to 

these stresses, the properties of the insulation change and, over a longer period of 

time, the physical characteristics - including the electrical ones - worsen. [1]. 

The term "insulation aging" means the gradual degradation (deterioration) of 

insulating properties. This aging process will lead to a worsening of the reliability 

of the electrical insulation, characterized by a rate of failure over time. 

The causes of the aging of the insulation consist in the irreversible physical-

chemical changes in the electrical insulating materials, due to the exploitation de-

mands and, first of all, due to their thermal stresses. 

The aging of the insulation is predetermined, first of all, by the temperature of 

the insulation, due to the facilitation of the development conditions and the in-

crease of the speed of the chemical reactions in the material at high temperature. 

The higher the temperatures of the electrical insulating materials, the more mole-

cules enter the chemical reaction, thereby intensifying the aging phenomena of the 

insulation [5]. 

 The influence of the electric field intensity on the aging of the insulation com-

pared to the temperature is significantly lower, but noticeable in certain materials. 
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The intensity of the electric field directly influences, in other cases indirectly, the 

aging of the insulation, through the chemical and mechanical effect of the local 

non-destructive discharges (from or on the surface of the electrical insulating mate-

rials) [6]. 

2. System for the acquisition of quantities of interest in the stator wind-

ings of hydro generators in the LabVIEW graphic programming language  

  2.1. Block diagram of the assembly  

The block diagram of the production platform - data acquisition system 

assembly is presented in figure 1. 

 

 

Figure 1. The block diagram of the production platform - data acquisition system  

assembly 

 
The production platform is represented by the hydropower system 1, in which 

the hydrogen generator 2 constitutes a subsystem thereof. The component directly 

targeted for monitoring is its stator. 

For some of the stator parameters monitoring is possible (temperature at vari-

ous points, working voltage), but others can not be known permanently (insulation 

thickness at each coil) but only when the machine is overhauled [4]. 

The data acquisition system - 5 - allows the continuous collection and storage 

of parameters that can be measured directly and continuously. 

 

2.2. The structure of the system  

The sizes of interest at the stator windings of the hydro generators are: 

  - stator winding temperature 

 - the current in the stator 

 - electrical voltage of the stator 

They are purchased with the following main purposes: 

- their monitoring; 

- knowledge and processing of information during the operation of hydro 

generators; 
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- knowledge and processing of information in hydro generator tests; 
      - control and regulation of the correct operation of the hydro generators. 

Figure 2 shows the structure of a data acquisition system with an analog input 

signal [3]. 

 
Figure 2. The structure of a data acquisition system with an analog input  

signal 

 

Where: 

ES – sensitive element; 

Ad. – adapter; 

C.E.M. – sampling and storage circuit; 

C.A.N. – digital to analog converter 

Conv. – conversion 

 
This data acquisition system was used to monitor the quantities of interest in 

the stator windings of the hydro generators. 

 
2.3. Presentation of the program in the graphic programming language 

LabVIEW 

Figure 3 shows the application we called MWM-AQ-DW1.VI designed built 

for data acquisition from stator [7]. 

The program is of graphic type, made in LabVIEW [2] and has two interde-

pendent components figure 3.a - Front panel and figure 3.b - Block diagram. 

The operation on the program is done from the computer, acting directly on the 

front panel. 

From the block diagram it can be seen that the program was designed for the 

simultaneous analysis of data in simple precision, on 3 channels, marked channel 0, 

channel 1 and channel 2. 

The DI Mult PI command (shown in figure 3.b) is a strong one, being possible 

the choice by the operator from the front panel (figure 3.a) of the total number of 

samples purchased, as well as the number of samples purchased in the unit of time. 

The accuracy and speed of sampling are primarily conditioned by the acquisi-

tion plate used [8]. An NI LabPC + type acquisition board was used. 
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The board proved to be suitable for the proposed purpose, namely to monitor 

the insulation temperature as well as the voltage and current in the stator. 

 
 a) 

 
b) 

Figure 3. Program for the acquisition of data of interest sizes: 

a) Front panel; b) Block diagram 

 

The front panel contains three plotter indicator instruments through which each 

of the three measured sizes of interest can be viewed at the same time and can be 

stored or not in a file (through the "write acquisition" and "acquisition selections 

without write in the file”). 
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Acquisition sizes can be read later at any time from the file in which they were 

stored ("read file"). 

Another problem that had to be solved was the transmission of data from the 

file to another peripheral of the PC where the acquisition was made. For this pur-

pose, the program called D_EX_D2K.VI was designed, whose front panel is given 

in figure 4. a, and the associated block diagram in figure 4. b. 

 

 
a) 

 

 
b) 

Figure 4. Data transmission program between the acquisition system and the  

monitoring system: a) Front panel; b) Block diagram 

 

Through this program the data acquired in the original file can be transmitted 

to another file via the "Generate signal to file" button. The transmission can be 

done externally, through the parallel port of the PC, or in another file in the PC. 
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3. Conclusions  

This program is the development of a program that the authors used to measure 

electrical quantities. 

The design and implementation of a monitoring system for determining the 

state of the insulation has led to the possibility of preventing the destruction of the 

hydro generator as a result of the destruction of the insulation during its operation. 

The data acquisition system allows the acquisition of the measured sizes of in-

terest in the process and at the same time, through it, the creation of a strong data-

base for the current state of the hydro generator insulation. 
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