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Abstract1— Nowadays, the number of electronic devices 

connected to the power grid is increasing. With it, the number of 

operational problems related to the energy provided by that 

same power grid has also increased. This is because these 

devices cause electromagnetic interference and are also sensitive 

to these kinds of phenomena, referred to as power quality 

disturbances or events. As such, there’s an increased need to 

monitor the power quality, not only on the provider side, but 

also on the end-user side. This paper presents a DSP-based 

electronic system that is able to monitor, in real-time, the power 

quality of a three-phase power grid. This system is able to detect 

every kind of event described in international standards of 

power quality, register the duration of such events and also to 

register every relevant parameter of the event. After that, the 

retrieved data is sent to a web server through an Ethernet 

connection. 
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I. INTRODUCTION 

Power quality is a term that refers to a wide variety of 

electromagnetic phenomena that characterizes the voltage 

and current at a given time and at a given location on the 

power system [1]. These phenomenons are also referred to as 

power quality events and when these events occur, the quality 

of the energy degrades, meaning that power quality refers, in 

fact, to the lack of quality of the power available.  

In recent years, with the increasing use of electronic and 

electric devices, the power quality problem has grown, 

because these devices are sensitive to power quality events 

or, in some cases, they can even be the cause of such events, 

because they represent a non-linear, asymmetrical and/or 

non-steady load [2]. Flickering lights, power outages and the 

malfunction of electric devices, or even their destruction, are 

common consequences of this lack of energy quality. There 

is, then, a need to develop efficient, intelligent and cheap 

systems that can monitor the power quality [3]. These 

systems will give information about the quality of the power 

to the energy provider by detecting disturbances which can 

help to identify their origin, to prevent future problems with 

power quality. 

 With the advance of technology, especially of networking 

and the internet of things these systems have fewer 

limitations regarding the way to transmit the obtained data. 

The implementation of the Ethernet communication in this 

work is important, because it allows multiple instances of this 

                                                 
 

system to be placed in different nodes of the power grid, 

gathering data regarding power quality events and relaying 

that information, pre-processed to a central database where 

those events could be studied thoroughly. This enables the 

study of the relationship between voltage and currents in 

different voltage levels and the propagation of power quality 

events in the power grid, to get a better understanding of 

voltages and currents behavior under different event 

conditions. The data needs to be pre-processed to prevent a 

huge dataflow that could diminish the quality of the 

connection and affect other users in the same LAN. 

Real time power quality monitoring systems are very 

demanding in terms of acquisition and processing due to the 

events to detect. These are very diverse, have very different 

amplitude ranges between them and very different duration 

times. The objective of this thesis is to develop, implement 

and characterize a DSP-based electronic system that is able to 

monitor, in real-time, the power quality of a three-phase 

system. This system should: 

 Detect every kind of event defined in national and 

international standards; 

 Register the duration of the events, by logging the 

initial and final instant of the occurrence (using a 

Real Time Clock (RTC)), and also all the parameters 

that characterize that same event; 
 Send the data retrieved to a Web server using 

Ethernet. 

II. STATE OF THE ART 

Power quality measurement systems need to evaluate time 

power quality parameters, in which case they don’t need 

complex signal processing because this can be extracted 

directly from the samples retrieved, and frequency power 

quality parameters, which are extracted based on a spectrum 

analysis of the signal [4]. The most common method to 

transform the signal from the time-domain to the frequency-

domain is the Fast Fourier Transform (FFT) [5]. 

To evaluate time power quality parameters, power quality 

measurement and monitoring systems usually calculate the 

Root Mean Square (RMS) value of the input [6]. Events such 

as sags, swells and interruptions are easy to detect, given the 

fact that they have a big impact on the magnitude of the 

signal. But transients don’t affect much the RMS value of the 

signal, so the use of this technique alone is not enough to 

detect every type of power quality event. 

In order to do a spectrum analysis, measurement systems 

need to transform the time-domain signal in a frequency-

domain signal. To do this, these systems need to employ 



algorithms which can be of varying complexity. The most 

used algorithms are the Direct Fourier Transform (DFT), for 

asynchronous sampling machines and the FFT for 

synchronous sampling machines [4]. Each of these 

algorithms have their advantages, for example the FFT needs 

a larger number of samples, but takes fewer computations 

than the DFT [7]. But these two algorithms are flawed, 

because they should only be applied to periodic waveforms. 

One way to overcome this problem is to introduce a time 

dependent parameter of the Fourier Transform, with an 

appropriate window applied to the non-stationary signal. This 

technique is known as the Short-time Fourier Transform 

(STFT). But, since the window has a fixed width and is 

chosen apriori, the frequency-time resolution is also fixed, 

making it difficult to analyze a sinusoidal signal of low 

frequency, such as the one coming from the power supply, 

affected by a high frequency disturbance, such as a transient. 

There are other techniques like the wavelet transform, which 

has properties like limited effective time duration, band pass 

spectrum, waveform similar to disturbance and orthogonality. 

It also allows locating the events in time and frequency 

domains. This means that it’s possible to obtain a high 

correlation when disturbances occur and decompose these 

events into different components without energy aliasing. 

However, it has low resolution for low-frequency 

components, the decomposition frequency bands are fixed 

and it’s sensitive to noise [8] [9]. Since every method has its 

advantages and disadvantages, the best course of action is to 

either use an improved version of the algorithm focused on 

certain areas, like the All Phase FFT [10], which is more 

precise on detecting higher harmonics and analyzing power 

quality than the classic FFT or the S-Transform [11], which 

is a hybrid of STFT and Continuous Wavelet Transform 

(CWT) techniques.  

These methods and techniques were developed and 

improved because they allow the automatic classification of 

power quality events when used together with pattern 

recognition systems, knowledge based expert systems or any 

logic to discriminate different types of events. Some 

examples of these systems or techniques are fuzzy logic [12], 

artificial neural networks [13] and support vector machines 

[14]. The advantage of using artificial neural networks is its 

capability to handle the noisy data that is present in real-time 

measurements. However, the main drawback is the large 

number of training cycles and the requirement of retraining 

the entire neural network for every new power quality event. 

Fuzzy logic doesn’t require any training process, since it uses 

simple “IF-THEN” conditions, although transients and flicker 

events cannot be described easily by the explicit knowledge 

of such events. 

III. DEVELOPED SYSTEM 

The fully working power quality measuring system 

developed for the purpose of this project must be independent 

of any other modules. The only exception is the router to be 

able to send reports about the captured events to a remote 

server. This means that it needs to be able to sample the 

signal coming from the power grid, adjust it to the proper 

voltage levels, analyze it using the various methods that will 

be described later in this paper, store and send the results 

obtained through the Ethernet connection. The main source of 

power for this system will be the power grid, taking 

advantage of the fact that the voltage of the three phases is 

available. If and when this option fails, there’s a backup 

battery to keep the system running. The system architecture is 

the one shown in Fig 1. 
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Fig 1: Block diagram of the proposed system architecture. 

A. Signal Acquisition and Conditioning 

This block comprises the circuitry for the signal 

conditioning and acquisition. Its purpose is to receive the 

input signals, in this case the three phases of the power 

system, adjust their voltage level to an appropriate one for the 

ADC which will sample these input signals and send the 

samples to the DSP. This block is divided in three stages: the 

interface between the phases input and the system board; the 

conditioning circuit to adjust this voltage for the ADCs and 

finally the ADCs and their connection with the DSP. 

The interface between the power grid and the system board 

is done using a voltage divider made of resistors. This is a 

simple solution to reduce the voltage levels but doesn’t 

isolate the board from the grid. 

After the voltage level has been reduced, it has to be 

transformed into a unipolar signal, since the ADCs only 

accept voltage values between 0 V and 3.3 V. This 

transformation is done using a differential circuit with Op-

Amps. 

The third stage is composed of the ADCs themselves, 

which are connected together in a daisy-chain. This solution 

allows the simultaneous conversion of the three input signals, 

meaning that the acquired samples will be of the same instant 

in time, which is a necessary feature to compare the signals 

of the three phases. Also, optocouplers were placed between 

the ADCs and the DSP to isolate the board from the power 

grid. 

B. Redundant Power Supply 

 This block is responsible for supplying all the voltage 

levels required by the circuitry and is also responsible to keep 

the system powered when there’s an interruption in supply 

voltage, with the help of a battery.  



The main feature of this block is the battery management 

circuit. This circuit is responsible for selecting the power 

source used to feed the system. It does this by checking if 

there’s enough voltage coming from the three phase power 

system. If there isn’t, it automatically changes to the battery. 

This is important to make sure everything functions properly 

and to make sure that an interruption doesn’t cause a system 

failure. Another important function of this circuit is to charge 

the battery when it isn’t being used, using the voltage coming 

from the power system. 

C. Ethernet Module 

This system was designed to have the Ethernet 

communication as a core feature, and not the possibility to 

store the data in non-volatile memory. The innovation and 

major advantage of this system is its ability to automatically 

connect to the internet, using the DHCP, and to store 

collected information in a web server, allowing the 

acquisition of data in several points of interest, such as 

several nodes of the power systems, having multiple systems 

connected to a single web server. 

This block is implemented with the use of the W5100 IC 

from WIZnet. This IC is an Ethernet controller designed for 

embedded applications, with a fully hardwired TCP/IP stack 

and integrated Ethernet MAC and PHY. This TCP/IP stack 

supports many important protocols, such as TCP, IPv4, 

ICMP and ARP, in a way that is transparent for the user. This 

IC also allows the implementation of a DHCP client, which 

enables the communication with a DHCP server in order to 

retrieve the necessary network information to have internet 

connectivity. After guaranteeing internet connectivity, the 

system will send the information collected about power 

quality events to a web server using HTTP Posts. 

D. Memory Block 

Another block of for this system is the memory block. This 

block is composed of two kinds of memories, volatile and 

non-volatile. 

The DSP has only 5 Mbits of internal memory, which is not 

enough to process sampled data and to generate appropriate 

power quality event reports. So, there’s a necessity to expand 

this memory space using external memory and, for this 

purpose, a 256 Mb SDRAM from Micron was chosen. With 

this SDRAM present in the system, there’s the possibility to 

store much more data and to process everything safely, 

without the need to overwrite data. 

As for non-volatile memory, the choice was to use a SD 

Card to store information when the Ethernet connection fails. 

It uses SPI as the communication protocol, meaning it will 

have a bad performance with storing and retrieving data in 

real-time, but it’s enough for the user to change the web 

server IP and other useful information without changing the 

source code. If an interruption event occurs and the Ethernet 

communication fails, the event data that hasn’t been sent yet 

can be stored in the SD Card, since there’s no sampling and 

processing code executing anymore. To maximize 

performance, only the Ethernet communication should be 

used to retrieve event data and the SD Card should only be 

used to change information about the system, for example the 

equipment alias, web server IP and password. 

IV. DEVELOPED METHOD 

 The method developed in this project doesn’t use just one 

algorithm or mathematical transform to detect every type of 

power quality event. Instead, it uses the simplest approaches 

for the detection of each type of power quality event [15]. For 

example, since voltage sags and swells have a big impact in 

the RMS value of the input signal, this value is calculated 

every cycle to detect these events. However, as it was said 

before, the calculation of the RMS value of the signal is not 

enough to detect, for example, transients, since these do not 

have a great impact in the RMS value of the input signal. Fig 

2 presents the method used to detect and classify power 

quality events in this project. 
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Fig 2: Method of detection and classification of power quality 

events used. 

A. Data Acquisition Stage 

The first step of this method is to sample the various input 

signals, which are the three phases of the three phase power 

system. To do this, a PWM (Pulse Width Modulation) signal 

is generated, with a frequency of 51.2 kHz, connected to the 

conversion pin of the ADCs. The ADC conversion will start 

on the rising edge of this signal and the samples will be 

acquired while the pulse assumes the logical value high. The 

period while the pulse assumes the logical value low 

corresponds to the minimum time interval the ADCs need to 

initiate a new sample acquisition. When the period of this 

signal ends, a new sampling interval begins. The PWM signal 

was chosen as the CONV signal for the ADCs because it 

guaranteed that the signal frequency was the chosen and 

because it would make it independent of the execution of the 

rest of the program. The communication protocol used to by 

the DSP to communicate with the ADCs is SPI. Due to the 

architecture of the DSP core, this communication is done 

without core intervention: whenever 16 bits of data are 

received by the SPI mechanism, they’re stored in an internal 

buffer and an interrupt is generated to the core. The core 

serves that interruption to read the contents of that buffer to 

internal memory, clearing the SPI interrupt. This makes the 

whole sampling mechanism automated and independent of 



code execution, which is a key factor to maintain a constant 

sampling frequency and to avoid missing any samples, 

keeping a continuous acquisition. 

Once the samples are transferred to internal memory, they 

will be translated to the real voltage value they had in the 

input. Even though the three input signals are being sampled 

with similar circuits, there are always differences between the 

circuit components. These differences will be corrected on 

the software level. After the real voltage value has been 

restored to the samples, they’re normalized so that every 

calculation is made in pu. This ends the pre-processing stage. 

Once normalized, the samples are stored in a buffer which 

can hold up to 1024 samples which is the number of samples 

per period. Whenever this buffer is full, those samples can be 

processed. The first thing to do is store those samples in a 

bigger buffer. This is because the sampling mechanism is 

using two buffers in a ping-pong fashion: while the buffer A 

isn’t full, it fills the buffer A; when the buffer A is full, it 

begins filling buffer B, while the samples stored in buffer A 

are being processed. This means the processing time window 

is as large as one period of the input signal. This value will be 

used to make sure that the sum of the algorithms execution 

time does not take more time than one processing window 

time. Table 1 shows the values calculated for the processing 

window, time wise and in processor cycles, taking into 

account that the frequency of the input signal has variations 

of +4%/-6% according to the EN50160. 

 

Table 1: Size of the processing window, in time and number 

of cycles. 
Frequency (Hz) Time (ms) Number of Cycles (M cycles) 

50 20 8 

52 19.2 7.69 

47 21.3 8.51 

 

B. RMS Calculation and Detection Algorithms 

To calculate the RMS value of the input signal, a library 

function of the DSP is used and its output is given by 
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where ai is the sample and n the number of samples. The 

RMS is calculated over one period of the power system’s 

voltage and refreshed every half-period. After being 

calculated, this value is sent to a routine, composed of series 

of If-Else conditions, which will determine if a power quality 

event is present. To determine if a power quality event is 

present, this routine compares the calculated RMS value with 

the threshold values given: if it’s above RMS_THR+ a swell 

event is present; if it’s below RMS_THR- a sag or 

interruption event is present. The next time this algorithm is 

executed it will update the status of the event: either the event 

has ended, meaning the RMS value is back to normal, or if 

the calculated value still indicates there is an event present, 

the information about that event is updated. 

To test the implementation of this algorithm, a simulated 

signal containing a RMS power quality event, made in 

Matlab, was fed to the system. Fig 3 shows the value of the 

samples captured by the DSP and Fig 4: Variation of the 

RMS value over the eight periods shown in Fig 3 shows the 

RMS value variation over the period of those samples. 

 

 
Fig 3: Sag event captured by the system. 

 

 
Fig 4: Variation of the RMS value over the eight periods 

shown in Fig 3. 

Another way to test this algorithm with real signals was to 

simulate a voltage interruption in one of the phases, by 

disconnecting it from the power system. Fig 5 shows the 

captured interruption event. 

 

 

Fig 5: Interruption event registered by the developed system. 

 

After all the algorithms were developed and tested, their 

execution time was determined.  

Table 2 shows the execution time of the RMS related 

algorithms in several scenarios. 

 



 

Table 2: Execution time of the RMS algorithms in all 

scenarios. 

 
Best-case 

scenario 
Average 

Worst-case 

scenario 

Number of 

cycles 
55447 55511 427280 

Time (ms) 0.139 0.139 1.068 

C. THD Calculation and Detection Algorithms 

 The THD value is calculated using the result of a FFT 

applied to eight periods of the input signal and the equation 

used is 
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After calculating the THD value, the result is fed into an 

algorithm to detect if a power quality event is present. This 

algorithm is a simpler version of the algorithm used for the 

RMS case. There’s only one threshold to compare the value 

with, meaning there’s only a power quality event when this 

value is above THD_THR. The next time this algorithm is 

executed it will update the status of the event: either the event 

has ended, meaning the THD value is back to normal, or if 

the calculated value still indicates there is an event present, 

the information about that event is updated. 

An interesting result to look at in this stage is the FFT result 

of the input signal. Fig 6 shows the FFT result of a real 

sampled signal. 

  

 

Fig 6: Spectrum of a real signal acquired by the system. 

 

This signal has only one significant component, which is 

the 50 Hz component. This is expected since the signal 

coming from the power grid is a sinusoid with 50 Hz of 

frequency. However, when compared with a simulated signal, 

the real signal has higher values in the harmonic components 

leading to average THD values of around 1.5%. Simulated 

signals, on the other hand, had average THD values of 

0.05%. 

Like it was done before for the RMS algorithms, the 

execution time of the THD related algorithms were 

determined. Table 3 presents the calculated execution time of 

these algorithms, again in several scenarios. 

 

Table 3: Processing time for the THD related algorithms in 

all scenarios. 

 
Best-case 

scenario 
Average 

Worst-case 

scenario 

Number of 

cycles 
256923 257235 627886 

Time (ms) 0.642 0.643 1.570 

D. High-pass filter and Closing operation 

The high-pass filter is used to filter out the fundamental 

frequency of the input signal, leaving the rest of the signal 

untouched. The filter output is then used to detect power 

quality events that have a frequency above the fundamental 

frequency of the input signal, such as transients and other 

waveform distortions.  

The chosen filter is a 10
th

 order IIR Chebyshev type-

II. It has a flat passband, which means that none of the 

harmonics of the input signal will suffer any attenuation or 

amplification. It has an attenuation of 80 dB at the 

fundamental frequency of the input signal, effectively 

removing this component of the signal, with no attenuation 

beyond 90 Hz. It requires less computational power than an 

equivalent Butterworth filter, having just five biquad sections 

with these specifications. The output of this high-pass filter is 

enough to detect events, setting a threshold and comparing 

the output of the filter with that threshold, much like the way 

RMS and THD events are detected. However, in the case of 

the filter and high frequency events, these may have 

properties that would lead to errors in detection. For example, 

a high frequency oscillatory transient could cross the 

threshold multiple times, leading to an incorrect detection of 

several events which are all part of the same event. Fig 7 

shows an example of this situation. 

  

 
Fig 7: Example of a transient event captured and the high-

pass filter output. 

 

The morphological closing operation is used to eliminate 

the oscillatory behavior of the output signal of the high-pass 

filter, eliminating the problem with multiple crossings of the 

threshold [16]. The closing operation, according to its 

definition, is implemented using two other morphological 

operations: dilation and erosion: 

  morph HP HPu u SE u SE SE      (3) 



with SE being the structuring element used and uHP the output 

of the high pass filter. As such, applying the closing 

operation to a signal, using a structuring element, is dilating it 

first and following it up with the erosion. The dilation of a 

function u with a binary structuring element SE is defined as 

        u SE t max u t   SE 0, S,t U            (4) 

where U and S are the domains of definition of the functions 

u and SE, respectively. This means that the value of the 

output sample is the maximum value of all samples in the 

input sample’s neighborhood. On the other hand, the erosion 

of a function u with a binary structuring element SE is 

defined as 

        u SE t min u t   SE 0, S,t U           (5) 

where U and S are the domains of definition of functions u 

and SE, respectively. This means that the erosion does the 

opposite of the dilation, since the value of the output sample 

is the minimum value of all samples in the input sample’s 

neighborhood. Fig 8 shows an example of the morphological 

closing applied to the signal shown in Fig 7. 

 

 
Fig 8: Result of the dilation applied to the signal shown in 

Fig 7 in red and the result of the erosion of the dilation in 

green. 

As shown, the multiple crossing of the defined threshold is 

no longer a problem, making the detection and classification 

stage of these types of events much easier and precise. The 

detection of power quality events is done in the same way as 

the THD case: the calculated samples are compared with a 

threshold value and further executions of that algorithm 

either will either update the events details or dictate its end. 

To test these algorithms, a simulated signal containing a 

transient event was fed to the system to determine if it 

detected and correctly classified the power quality event.  

The first thing to take into account though, is that the filter 

has a minimum setup time before the results are valid. This 

happens because only the coefficients are being fed to the 

filter and not the initial conditions and so these must be 

calculated first. Fig 9 shows the first eight outputs of the 

filter. 

As shown, the filter takes about 100 ms to stabilize. After 

the filter has stabilized, the system will start to apply the 

closing operation to its output. Fig 10 shows the input signal 

that the system sampled while Fig 11: Results of the high-

pass filter and morphological operations applied to the signal 

in Fig 10 shows the results of the high-pass filter, dilation and 

erosion morphological operations. 

 
Fig 9: Digital filter setup time and first calculations of status 

variables. 

 

Fig 10: Simulated signal containing a transient event. 

 
Fig 11: Results of the high-pass filter and morphological 

operations applied to the signal in Fig 10. 

The difference between the results obtained with the 

developed system and the simulated signals can be explained 

by the implementation of different algorithms. The one used 

in the DSP is meant to be more efficient, time wise and 

memory wise. 

To classify these events, an algorithm identical to the ones 

developed for the other stages of the detection and 

classification method is used. That algorithm, however, is 

used while the erosion operation algorithm is running. This 

means that every time a sample is calculated using the 

erosion algorithm, that sample is fed to the classifying 

algorithm to detect events. 

The last thing to determine about the filter and closing 

algorithms is their execution time. Since the filter is done 

using the accelerator, meaning the execution of the filter is in 

parallel with other instructions, the time for the filter to 

complete will not be taken into account. Only the time for the 

morphological operations will be taken into account. Table 4 

shows the calculated execution time of these algorithms.  



 
Table 4: Calculated execution time of the morphological 

operations algorithms. 

 
Best-case 

scenario 
Average 

Worst-case 

scenario 

Number of 

cycles 

(M cycles) 

3.361 3.362 3.743 

Time (ms) 8.403 8.405 9.357 

E. Validation of the algorithms 

The last thing to do is to make sure that the sum of the 

execution time of all algorithms does not surpass the value of 

the overall processing window. Table 5 shows a summary of 

the execution time of these algorithms, focusing on the worst-

case scenarios and comparing it to the processing window 

value.  

 

Table 5: Summary of the execution time of the algorithms in 

the worst-case scenario. 

Algorithm 
Number of 

Cycles 
Time (ms) 

RMS 427280 1.068 

THD 627886 1.570 

Morphological 3742618 9.357 

Total 4797784 11.995 

Processing 

window 
7690000 19.2 

Remaining 2892216 7.205 

 

As shown, this system can perform all operations within the 

given processing window, meaning that it is a viable real-

time system. It also leaves 7 ms of time for the system to 

send the event data to the web server. The processing window 

time can be stretched if more samples are stored before 

starting to process them. 

V. WEB SERVER 

To show the user the results of the processing stage of the 

input signal, the system sends information to a web server 

that stores and displays it. The web server is implemented in 

PHP, a server-side scripting language designed for web 

development but also used as a general-purpose programming 

language. It has two different PHP scripts running in parallel: 

the create script responsibility is to receive the information 

from the system, organize it and store it adequately in the 

database; the index script is responsible to retrieve data from 

the database and to display it to the user. It is also responsible 

for the layout of the website. The link for the web site is 

http://193.136.223.175/post_test/index.php. Fig 12 shows an 

example of how a power quality event is displayed. 

 

 
Fig 12: Example of how a power quality event is displayed. 

Fig 13 shows an example of the developed web site to show 

the user the information about the captured events. 

 

 
Fig 13: Example of the developed web site displaying some 

captured events. 

 

VI. CONCLUSIONS 

The responsibility to keep a good energy quality is up to the 

energy providers. Industrial level consumers have large AC 

motors that could cause sags or x-ray machines that produce 

a lot of harmonic content in the power system and these 

situations need to be analyzed by the energy providers so that 

other users aren’t affected by that equipment, meaning that 

the energy providers have to make sure that they offer a good 

quality service. However, there’s still no consensus on what 

is considered “good” quality. This is why there are different 

standards with different definitions of the power quality 

events, which are, sometimes, complemented with a regional 

standard. The power quality problem is a serious one since it 

has many negative consequences. It’s very important to 

detect these power quality events and take preventive 

measures so these negative consequences can be prevented or 

completely mitigated, ensuring that electrical and electronic 

devices work under good energy conditions. As such, the 

development of cheap, efficient and intelligent systems that 

can detect these power quality events is a necessity. 

In this project a system that can detect and classify power 

quality events was developed. This system is independent of 

other hardware modules, with the exception of a router with 

internet connectivity. It uses a detection and classification 

method that is based on a method used for single phase power 

systems that has been proven to work successfully. This 

method does not use a single algorithm or mathematical 

transform to detect multiple events, like the methods 

presented in the state of the art subchapter, but it uses the 

simplest approaches to each type of event. This lowers the 

complexity of the signal processing in the DSP, although 

more algorithms need to be used to correctly determine the 

different types of events that might be present in the input 

signals. It handles the Ethernet connectivity part 

automatically, without the need of user intervention, although 

http://193.136.223.175/post_test/index.php


the server IP address needs to be given with the SD Card. It’s 

a plug and play device which is complemented with the web 

server application. 

For future work, some modifications could be made to 

improve the main system, such as: 

 Choosing another Ethernet chip with power saving 

properties, to power down the IC when it isn’t being 

used; 

 Use another type of connection between the SD 

Card and the DSP, giving the system a reliable 

alternative to store collected data when the Ethernet 

connection fails; 

 Adding current acquisition circuits, to allow even 

more data to be collected regarding power quality 

overall; 

 Implementing a DNS client, allowing the system to 

retrieve the IP of the web server from the DNS 

server instead of being given by the user. 
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