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1. INTRODUCTION 

Power quality is a complex problem of great 
actuality in the power system. It covers all aspects of 
power system engineering, from transmission and 
distribution level analyses to end-user problems [3]. 
Increased interest in power quality has become 
particularly important in the context of regulations 
made by the European Community on the electricity 
market. Both the consumer and the supplier of 
electricity are interested in monitoring power quality 
at the point of common coupling (PCC). Poor power 
quality can lead to adverse consequences on network 
equipment, consumers and power system.  

Ensuring good quality of power  requires a good 
initial design, an effective correction equipment, 

cooperation with the supplier, frequent monitoring 
and good maintenance [7]. Given the existence of a 
large number of power quality monitoring equipment, 
operating with different data processing algorithms, it 
requires validation in relation to the definitions 
accepted by the operators in Europe on the respective 
quality parameters. Knowledge of indicators of 
power quality, practical way of determining, 
interpreting the results of their monitoring, 
knowledge of permissible limits of perturbations, 
play a key role both to ensure a quality energy and in 
making decisions on measures to be adopted order to 
achieve the required quality level [1]. 

The power quality indicators relate to: 
 frequency variations; 

 variations of rms voltage;  
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 voltage deviations from the ideal form;  

 deviations of voltages and currents systems 

from the phase symmetry. 

Standards are very important in monitoring power 

quality.  Power quality levels should be well defined 

and characterized, using the same methods, to be 

compared from a monitoring system to another. 

2. TRENDS IN POWER QUALITY 
MONITORING  

 Solving power quality problems is dependent on 

obtaining a significant data on a period of  useful 

time, choosing of optimal place for location of 

monitoring equipment. In order to acquire useful and 

relevant data should be used the most appropriate 

instruments for a particular application. Most power 

quality problems that go unrecognized are due to use 

of instruments not ideally suited for application [6]. 

 It is very important that the monitoring locations 

be selected carefully based on monitoring objectives. 

Another important aspect is to locate monitoring 

systems close to equipment affected by power quality 

variations, to see the same variations as sensitive 

equipment. The current trend is to use continuous 

monitoring of power quality. Permanent monitoring 

systems of power quality use equipment that may be 

able to record information about power quality [7]. 

 Some instruments used in monitoring power 

quality can send data recorded through a line of 

telecommunications in the central processing location 

for analysis and interpretation. A common feature 

among these instruments is that they have not the 

ability to local analyze, interpret and determine what 

happens in the power system. They simply record and 

transmit data for postprocessing. The current trend in 

power quality monitoring is to use  equipments that 

collect the data, transforms them into useful 

information and disseminate them to users [2]. 

 Most of the real instruments (including those of 

power quality monitoring) are limited to the 

following main functions: 

� collection of measurement data; 

� measurement data analysis; 

� displaying results. 

These functions are implemented in the instrument, 

so that once established can not be changed.  

 Emergence of virtual instrumentation is 

determined by the current trend of increasing 

flexibility of instrumentation, reflected in obtaining 

open architecture, that will lead to further 

developments, required in a  wide range of 

applications. This is manifested both in the hardware 

and software, being supported by the economic 

benefits (cost, speed, ease of use) [4]. 

 A virtual instrument is a computer program in 

conjunction with a data acquisition equipment, that 

simulates the functions of a real instrument, offering 

performance comparable to it.  

 This instrument, completed with specialized 

systems, intelligent for data acquisition, is a rigorous 

solution, versatile, expandable, balanced in terms of 

hardware-software report, for analysis of power 

quality in electrical networks.  

 With high accuracy, such a system, can achieve 

the following: 

� numerical, tabular and graphical recording of 

measured data; 

� harmonic analysis of measured signals; 

� calculation of power quality indicators under the 

current rules (standards, guidelines, national or 

international regulations); 

� comparison of values obtained with the 

admissible limits and achievement of optical 

warnings for overcoming them; 

� statistical analysis of quality indicators for 

estimating their,  with probability of 95%; 

� display of electrical parameters: electrical energy 

(active, reactive), power (active, reactive, 

apparent, deformed), power factor, current, 

voltage, frequency; 

� determining and recording unsymmetrical / 

unbalance of voltage and current for three-phase 

system; 

� determination of short and long interruptions; 

� detecting of voltage dips; 

� measuring and recording overvoltages and 

transient phenomenons; 

� achievement reports from time to time,  with 

events related to deviations from the power 

quality; 

� remote transmission of data acquired and 

analyzed. 

3. RECONFIGURABLE SYSTEM FOR 
POWER QUALITY ANALYSIS   

 The concept of PC-based instrumentation has been 

used by measurement instrument manufacturers for 

long time. It is difficult to design such instruments with 

small size and low power consumption [5]. A solution 

in this area is brought by the CompactRIO hardware 

platform produced by National Instruments. 
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 Reconfigurable integrated system cRIO is 

designed for independent measurement and control 

applications or connected in the networked. In 

comparison with PC-based instruments brings 

compact solution, small size, wide operating 

temperature and very low power consumption.  

 CompactRIO systems are part of the 

Programmable Automation Controllers - PAC,  with 

some advantages such as: 

 are configured according to the range of 

application are used by I/O modules chosen, 

similar to the PLCs; 

 processor software capability is similar to a PC, 

but higher than a PLC; 

 high reliability in operation of the PAC 

processor is similar to a PLC, but more than a 

PC (Fig. 1). 

 
Fig. 1.  PAC processors [8] 

 

 This  system has high performances for power 

quality analysis. CompactRIO system for power 

quality analysis contains three main components 

illustrated in Fig. 2: 

 controller - is embedded controller running 

LabVIEW Real-Time for control, data 

acquisition and analysis, that has: 

- Ethernet ports for network 

communications (including e-mail) 

- Web (HTTP) and FTP servers 

Remote Panel Web Server technology can be 

thus used as  GUI of integrated application to 

be automatically published on Web for clients 

that have rights to monitor or control. 

- USB and RS-232 ports 

 chassis – is reconfigurable, with four or eight 

slots with FPGA devices of a million or three 

million logic gates. It can solve functionality 

between I/O modules without interaction with 

real-time processor; 

 input-output modules: 

- voltage monitoring module (nominal 

voltage 300V RMS, maximum 

simultaneous sampling frequency /channel 

50 kS/s) 

- current monitoring module (nominal 

current 5A RMS, maximum simultaneous 

sampling frequency /channel 50 kS/s) 

- digital input-output module (8-channel 

high-speed, delay time 100 ns). 

 Among the advantages of using this equipment for 

power quality analysis can be summarized as follows: 

 high sampling frequency for analog signals 

(voltage, current); 

 maximum resolution converting analog signals; 

 simultaneous sampling for analog signals (3 

voltage signals and 4 current signals); 

 the controller can operate embedded; 

 existence Ethernet ports, allowing  

emplacement the equipment to power quality 

monitoring location and transmission data to 

distance; 

 running LabVIEW Real-Time for control, data 

acquisition and analysis; 

 existence of an FPGA processor, that allows 

moving many calculation rutines from real-

time processor to FPGA. 

 

 

 

 

 

 

 

 

 

 

 
 

Fig. 2. CompactRIO system 
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Fig. 3 shows a CompactRIO system that can be 

mounted in various power system locations  for 

power quality monitoring and analysis.  

 

 

 

 

 

 

 
Fig. 3. CompactRIO system for power quality analysis 

4. CONCLUSION 

 CompactRIO hardware together with LabVIEW 

graphical development environment is a usable 

platform for power quality analysis. 

 With high accuracy, such a system, can achieve: 

harmonic analysis of measured signals, calculation of 

power quality indicators under the current rules, 

statistical analysis of quality indicators for estimating 

their,  with probability of 95%, display of electrical 

parameters, determining and recording unsymmetrical / 

unbalance of voltage and current for three-phase 

system, achievement reports from time to time, with 

events related to deviations from the power quality, 

remote transmission of data acquired and analyzed etc. 

 CompactRIO solution is very flexibil and reliable in 

power quality analysis. 
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