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Distribution System Planning for Power Quality 

Paper 
Number 

Paper Title Page 
number 

#59 

“Comparison of interpolation methods in time and 
frequency domain for the estimation of harmonics and 
interharmonics according to IEC standard” 

1 

#73 
“Grid Connection Considerations for the Integration of PV 
and Wind Sources” 

6 

#74 
“Multi-Physical Modeling: An Integrated Way of 
Understanding the Dynamics of Electric Grids” 

10 

#65 

“Real Time Digital Simulation of Utility and Industrial Co-
Generation System Interconnection - Evaluating a New 
Approach of Voltage Sag Source Locator” 

14 

#57 
“Point Estimate Schemes for Probabilistic Harmonic Power 
Flow” 

19 

#218 

“Hardware Home Energy Management System for 
Monitoring the Quality of Energy Service at Small 
Consumers” 

24 

#92 
“Use of Fuzzy Techniques in Reliability Assessment of 
Electric Distribution Systems” 

29 

#193 

“Multi-period power loss optimization with limited number 
of switching actions for enhanced continuous power 
supply” 

34 

#221 
“Investigation on unintentional disconnection of 
photovoltaic plants in LV distribution networks” 

39 

#53 “Quality of Supply Data Mining”  44 

#154 

“Continuous Charging Coordination of PHEVs for Voltage 
Profile and Stability Improvements of Unbalanced 
Distribution Systems” 

49 

 

 



 

Economic Impacts and Management of Power Quality 

Paper 
Number 

Paper Title Page 
number 

#5 “Power Quality Management in a Syderurgic Factory” 54 

#157 “Power Quality General Levels in Distribution Networks” 58 

#150 “Power Quality Causes of Failures in Colombia´s Rural” 63 

#98 
“Indices for the Power Quality Monitoring in the Romanian 
Power Transmission System” 

68 

#199 
“AC vs. HVDC Back to Back Interconnection cost benefit 
analysis”  

72 

Equipment Power Quality Immunity 

Paper 
Number 

Paper Title Page 
number 

#22 “The Evolution of High Impedance Fault Modeling” 77 

#28 
“An Over-voltage Protection Scheme of Power Capacitor 
Bank Exposed to Harmonic” 

82 

#29 
“Experimental Research of the Impact of Harmonic on the 
Change of Capacitance values” 

87 

#41 

“Application of Superconducting Magnetic Energy Storage 
(SMES) for Voltage Sag/Swell Supression in Distribution 
System with Wind Power Penetration” 

92 

#88 
“Novel Wind Turbine Reliability Model-Implementation to 
Estimate Wind Farms Capacity Credit” 

97 

#181 
“Using Discrete Wavelet Transform to Analyze Quasi-
Stationary Three-Phase Systems” 

102 

#182 
“PQ and EMC Problems from The Connection at The 
Supplying Network induced by an AC-DC-AC Converter” 

107 

#183 “Performance Comparison between Active and Passive 112 



 

Power Filters for a Static Excitation System in a Power 
Generator Group: a MATLAB/Simulink Approach” 

#178 
“Modeling and Prediction of Conducted EMI Noise in a 2-
stage Interleaved Boost DC/DC Converter” 

117 

#231 
“Numerical Analysis and Modeling of the Electromagnetic 
Interferences in Integrated Planar Structures” 

122 

#130 
“Compression of Electric Signal Waveforms Using NPR QMF 
Filter Banks” 

127 

Harmonic Generation and Propagation 

Paper 
Number 

Paper Title Page 
number 

#202 
“Identification of Relative Component Participation in 
Harmonic Measurements” 

132 

#224 
“Cancellation and Attenuation of Harmonics in Low Voltage 
Networks” 

137 

#10 
“Electrical Efficiency and Harmonic Distortions with the Use 
of Frequency Converters on Systems of Water Pumping” 

142 

#12 
“Energy Efficiency and Harmonic Distortion in Automation 
of Air Conditioning” 

147 

#16 

“Behavioral and Statistical Analysis of Total Harmonic 
Distortion Input Frequency Converter of a Triggering an 
Industrial Fan: A Case Study.” 

152 

#36 
“Harmonic Parameter Estimation of a Power Signal using 
FT-RLS Algorithm” 

157 

#190 
“Harmonic Analiysis of Output Filters for Grid Connected 
Converters in Battery Energy Storage Systems” 

162 

#152 
“Factors Affecting the Harmonics Generated by a Cluster of 
Personal Computers” 

167 

#64 
“Using Broadband Passive Harmonic Filters for Harmonic 
Mitigation in AC Drives” 

172 



 

Impact of PQ on Systems and Equipment 

Paper 
Number 

Paper Title Page 
number 

#20 
“Method to Assess the Power Quality Impact of Plug-in 
Electric Vehicles” 

177 

#70 
“Charging Station as an Active Filter for Harmonics 
Compensation of Smart Grid” 

181 

#84 
“A Method to Calculate Capacitor Switching Transients 
Using Short-Circuit Programs” 

185 

#139 
“Harmonic Penetration in Weakly Meshed Distribution 
Networks” 

190 

#155 
“The Superposition of the Random Harmonic Phasors 
Based on the Cloud Model” 

194 

#26 

“Control of Seven-to-Three Phase Direct Matrix Converter 
Using Model Predictive Control for Multiphase Wind 
Generation” 

199 

#188 

“An Alternative Strategy for Emulating Mechanical Loads 
on the Shaft of Induction Machines Subject to Power 
Quality Disturbances” 

204 

#208 
“A Fixed Speed Induction Generator Model for Unbalanced 
Power Flow Analysis” 

209 

#76 
“DTC of Induction Motor Drive fed by NPC Three-Level 
Inverter Based on Fuzzy Logic” 

214 

#75 
“Improved Power Quality PWM Rectifier Based On Fuzzy 
Logic Direct Power Controller” 

219 

#19 

“Evaluation of   Transformer Performance  Under Harmonic 
Load Based  on 3-D  Time Stepping  Finite Element 
Method” 

224 

 

 



 

Power Quality Analysis 

Paper 
Number 

Paper Title Page 
number 

#229 
“Voltage Rise Impacts and Generation Modeling of 
Residential Roof-top Photo-Voltaic Systems” 

229 

#42 

“DC Current Injection into the Network from 
Transformerless and LF Transformer Photovoltaic 
Inverters” 

234 

#137 
“Analysis of the Harmonic Distortion Impact of 
Photovoltaic Generation in Brazilian Residential Networks” 

239 

#114 “The Power Quality in Low-Power Solar Off-Grid System” 244 

#223 

“An Evaluation Procedure for Estimating Voltage Ripple 
Caused by Cloud Shadows Moving Over High-Penetration 
PV Distribution Networks” 

249 

#25 
“Performance of Adjustable Speed Drives Subject to 
Regular Voltage Fluctuations” 

253 

#103 
“Revision of the Standard Method for Statistical Evaluation 
of Flicker Coefficients in Wind Turbines” 

258 

#104 
“Effects of Digital Differentiation on Flicker Measurements 
in Wind Turbines” 

263 

#77 

“A Review of Recent Investigations on Voltage Unbalance 
Management: Further Contributions to Improvement of 
IEC/TR 61000-3-13:2008” 

268 

#78 
“Voltage Unbalance Emission Allocation Using Constrained 
Bus Voltage Method in Radial Distribution Networks” 

273 

#106 
“An Electrical Signal Disturbance Detector and Compressor 
Based on FPGA Platform” 

278 

#108 
“Sub-Harmonics detection and identification using Higher 
Order Statistics” 

283 

#206 
“Concept of Stochastic Measurements in the Fourier 
Domain” 

288 



 

#163 
“Assessment of Risk Factors and Harmonics Incidence 
based on the Epidemiological Methodology” 

293 

#164 
“Estimation of Harmonics and Interharmonics based on 
Single Channel Independent Component Analysis” 

298 

#52 
“The effect of real network phase disturbances on the 
calculation of IEC 61000-4-30 parameters” 

303 

#60 
“Representation of Load Imbalances through Reactances. 
Application to Working Standards” 

307 

#66 “Rate of Change of Frequency - a Power Quality Descriptor” 312 

#83 
“Assessing Network Compliance for Power Quality 
Performance” 

317 

#141 
“Reduced Life-Time of Lamps: Temperature Rise and Bad 
Power Quality” 

322 

#13 
“The Influence of Reactive Flow by Electronic Loads in 
Electricity Billing System” 

327 

#119 
“Algorithm for residential appliance identification based on 
continuous quadratic 0-1 programming” 

332 

#142 
“The effect of using isolation transformers to supply small 
nonlinear loads” 

337 

#177 

“Incentives and technical considerations related to 
increased voltage tolerance in low voltage distribution 
grids” 

342 

#189 
“Optimization in Transient Response of DC-DC Buck 
Converter using Firefly Algorithm” 

347 

#62 
“Power Flow Estimation based on Power Transformer Plate 
Data and Voltage Measurement” 

352 

#179 
“System used for Power Quality monitoring in a 
distribution grid” 

357 

#121 

“Power Quality Deterioration due Complex Behavior of a 
Power Inverter With a Three-Phase-Rotary Induction 
Motor Load” 

360 

#127 “Elimination of Subharmonics in Spectra of Output Voltage 365 



 

of Drive Inverters with Space-Vector PWM” 

#148 
“Auto-cross correlation coefficients used for detecting an 
internal fault in three phase transformer” 

370 

#166 
“The Simulation of an Axial-Flux Permanent Magnet 
Synchronous Generator in No-Load Condition” 

375 

#54 “Power Quality assessment by Entropy”  380 

Power Quality Case Studies 

Paper 
Number 

Paper Title Page 
number 

#205 
“Power Quality Analysis of LED lighting system for Railway 
Applications” 

385 

#79 
“Design of Special DC-Source with Minimizing of its 
Negative Impact to the Supply Network” 

390 

#37 
“Double Domain Simulation – Modelling the Harmonic 
Effect of Different Nonlinear Loads” 

395 

#14 
“LED Tubular Lamps and Tubular Fluorescent: Power 
Quality” 

 

400 

#11 
“Analysis of Tuned Filters for Mitigation of Harmonic 
Current Distortion of Air Conditioning Systems to Inverter” 

405 

#125 
“Modeling Electric Arc Furnace to Estimate Flicker Levels in 
Power Systems Using ATP” 

410 

#184 
“Considerations about flicker in Romanian Power Grid” 
not presented 

#185 
“Electrical Modelling and Power Quality Analysis of Three-
Phase Induction Furnace” 

415 

#194 
“Variation of Load-Carrying Capacity Indices of an AC Arc 
Furnace Network Transformer” 

420 

#192 
“Graphic Functions Analytical Identification at Flicker 
Evaluation” 

425 

#165 “The Management of Power Quality, Energy Efficiency and 430 

923 
 

 
 



 

The Performance of The Companies”  

#180 “Harmonics: Examples of negative impacts” 435 

#196 
“Knowledge Discovery and Data Mining for Power Quality 
Analysis” - not presented 

#225 
“Architecture and functionalities of a Smart Distribution 
Management System” 

439 

#215 
“Concepts and Models for Design and Simulation of 
Distributed Control Systems for Future Power Grid” 

444 

#140 
“Comparison of Power Quality in Different Grid-Integrated 
Wind Turbines” 

448 

#6 
“Power Quality and Energy Efficiency Analysis in a 
Wastewater Treatment Plant ” 

453 

#230 “Smart City To Improve Power Quality” 458 

#7 “Power Quality Investigation in a Passive House” 463 

Power Quality Monitoring / Reporting Methodologies and Indices 

Paper 
Number 

Paper Title Page 
number 

#109 
“The Implementation of Correct Reactive Power 
Measurement is Long Overdue” 

467 

#204 
“Another Case of Discrepancies when Evaluating Power 
Theories Using Real Data” 

474 

#67 “The Control of Voltage THD in MV Power Systems” 478 

#68 “Power System Harmonic Voltage Limits for the Future” 483 

#94 

“Derating the Three-Phase Power Distribution 
Transformers under Nonsinusoidal Operating Conditions: A 
Case Study” 

488 

#212 
“An Analysis of Power Quality of Matrix Converters when 
using a Fryze reference” 

493 

#110 “Overview of IEEE Std 1564-2014 Guide for Voltage Sag 497 

 
   

932 
 
 



 

Indices” 

#111 
“Overview of an Automatic Distribution Fault Location 
System using Power Quality Monitors” 

502 

#200 
“Power Quality Reporting in Systems with a Diverse Mix of 
PQ Monitors” 

507 

#176 
“Power Quality Monitoring Systems more information than 
just waveforms and events” 

512 

#48 “Distributed Power Quality Monitoring” 517 

#31 
“Evaluation of voltage dip severity based on lost voltage-
time area” 

521 

#81 
“Monitoring of Dips in the MV Network for Regulation - A 
Case Study” 

526 

#95 
“AC-machine with frequency converter with immunity to 
voltage dips” 

531 

#97 
“Optimal Allocation of Monitors by Analyzing the 
Vulnerability Area Against Voltage Sags” 

536 

#51 
“Voltage Sag Segmentation under Deformation Tensor 
Parameters” 

541 

#134 
“Reducing measurement errors and measurement 
uncertainty in PQ. A case study” 

546 

Power Quality Mitigation Technologies 

Paper 
Number 

Paper Title Page 
number 

#113 

“IEEE Standard 1459-based Reference Compensation 
Current Strategy for Three-phase Three-wire Shunt Active 
Power Filter Control” 

551 

#132 “Comparison of an Active and Hybrid Power Filter Devices” 556 

#226 
“Optimal Configuration of Filters for Harmonic Suppression 
in Microgrid” 

561 

#45 “Harmonic State Estimation in Distribution Network Based 566 



 

on Fifth Harmonic Current Characteristic” 

#159 
“An Improved SVPWM based Shunt Active Power Filter for 
Compensation of Power System Harmonics” 

571 

#168 
“Real-Time Simulations of a Parallel Hybrid Active Filter 
with Hardware-in-the-Loop” 

576 

#145 
“Simulation of Power Active Filter using Instantaneous 
Reactive Power Theory” 

581 

#158 
“ADALINE based Control Stategy for Three - Phase Three - 
Wire UPQC System” 

586 

#174 
“PQ Theory Based Modified Control Algorithm for Load 
Compensating using DSTATCOM” 

591 

#217 
“Open UPQC: a possible solution for customer power 
quality improvement. Shunt unit analysis” 

596 

#133 

“A Modular Control Design for Optimum Harmonic 
Compensation in Micro-grids considering Active and 
Reactive Power Sharing” 

601 

Power Quality Propagation, Measurements and Modeling 

Paper 
Number 

Paper Title Page 
number 

#122 
“Comparative Measurements of Voltage Harmonics in 
Transmission Grid of 400 kV” 

606 

#124 
“A Numerical Analysis of the Harmonic Impedance Seen 
Along a Transmission Overhead Line” 

611 

#9 
“An Analysis into the Effect of Voltage Harmonics on the 
Maximum Loading Capability of Transformers” 

616 

#131 
“A Review of International Limits for Harmonic Voltages 
and Currents in Public Networks” 

621 

#47 
“Optimal Passive Filter Design for Effective Utilization of 
Cables and Transformers under Non-sinusoidal Conditions” 

626 

#44 
“Power Quality Measurements of Low-Voltage Distribution 
System with Smart Electric Vehicle Charging 

631 



 

Infrastructures” 

#33 
“Neutral Current Estimation for Multi-grounded  
Concentric Neutral Cable System” 

636 

Renewable Generation/ Distributed Generation and Power Quality 

Paper 
Number 

Paper Title Page 
number 

#203 
“Power “Smoothing” of a Commercial - Size Photovoltaic 
System by an Energy Storage System” 

640 

#207 
“Characterisation of Harmonic Interactions Between 
Electric Vehicle Battery Chargers and PV Inverters” 

645 

#63 
“Power quality assessment for autonomous residential PV 
systems” 

650 

#112 
“Potentials of Microgrids - RES infeed, stationary storage 
and controllable loads modelling” 

655 

#93 
“Characterization of Small Photovoltaic Inverters for 
Harmonic Modeling”   

659 

#222 

“Effects of Different Control Strategies of Distributed 
Generation on the Equivalent Output Impedance of the 
Grid - connected Inverter” 

664 

#23 
“Comparison of Active Crowbar Protection Schemes for 
DFIGs Wind Turbines” 

669 

#187 
“Calculation of Electric Circuit rules of Sources and 
Distributed Loads” - not presented 

#169 

“Accurate Performance Assessment of IM with 
Approximate Current Unbalance Factor for NEMA 
Definition”  

67п 

#171 
“Effects of Voltage Unbalance on Torque and Efficiency of a 
Three-phase Induction Motor” 

679 

#151 
“Control and Performance of Micro-Grids Under Extreme 
Gust Wind Scenarios” 

684 

 

 
928 
 

 
 

 

 



 

#91 
“An Analyze of Slow Voltage Variations from the Electric 
Distribution Systems with a Clustering Based Approach” 

689 

#120 
“Improvement of Power Quality in Distributed Generation 
Systems Using Hybrid Power Filters” 

694 

#55 
“Power quality analysis of renewable energy sources in 
Romania” 

699 

Recommendations of CIGRE/CIRED JWG C4.112 

Paper 
Number 

Paper Title Page 
number 

#89 
“Guidelines for Power Quality Monitoring - Results from 
CIGRE/CIRED JWG C4.112 ”  

703 

Smart Grids/Renewable Generation and Power Quality 

Paper 
Number 

Paper Title Page 
number 

#216 “Methodology for Estimation of Harmonic Hosting” 708 

#27 “Is there a Place for Power Quality in the Smart Grid?” 713 

#86 
“A Statistic Study of Harmonics and Interharmonics at A 
Modern Wind - Turbine” 

718 

#87 
“Wind Power Harmonic Aggregation of Multiple Turbines 
in Power Bins” 

723 

#129 “A study about harmonic interaction between devices” 728 

#143 
“Waveform distortion – a comparison of photovoltaic and 
wind power” 

733 

#69 

“Estimation of Maximum Distributed Photovoltaic 
Penetration Level, Driven by Flyback Inverters in 
Discontinuous Conduction Mode” 

738 

#175 
“Influence on the  power quality of the connection of wind 
power into the electricity grid transmission”  

743 



 

Time-Varying Harmonics 

Paper 
Number 

Paper Title Page 
number 

#105 
“A Direct Approach for Disturbance Detection Based on 
Principal Curves” 

747 

#160 
“Observing Time-Varying Unbalances and Asymmetries at 
Harmonic Frequencies” 

752 

#161 
“Visualizing Power Quantities under Non-Sinusoidal and 
Time-Varying Conditions” 

757 

#210 
“Comparative Analysis of Power Quality Instruments 
Measuring Voltage and Power ” 

762 

#211 
“Simulating the Time-varying Harmonics of the Residential 
Load Sector” 

768 

#107 
“Reduced-Order State-Space Systems in the Dynamic 
Harmonic Domain” 

773 

#136 

“A Time-domain Harmonic Power-Flow Analysis in 
Electrical Energy Distribution Networks, Using Norton 
Models for Non-linear Loading” 

778 

#90 
“WPT in power quality measurement system based on 
digital signal processor” 

783 

#209 
“Twelve-Pulse Multilevel Current Source Inverters for 
Fundamental Frequency Switching Schemes” 

788 

#135 
“Comparative Harmonic Study of a Wind Farm: Time vs 
Frequency Domain Simulation” 

793 

Transients – Propagation, Measurements and Modeling 

Paper 
Number 

Paper Title Page 
number 

#58 
“Power System Impedance Measurement Based on 
Wavelet Voltage Imposed” 

798 



 

#71 
“Power Quality Disturbances Segmentation Based on 
Wavelet Decomposition and Adaptive Thresholds” 

803 

#72 
“Numerical analysis of the harmonics influence on linear 
interpolation for Power Quality assessment” 

808 

#82 

“Comparative Analysis Between the Classic Power 
Capacitors Model used in Simulations and the Real Power 
Capacitors Response Tested in a Controlled Laboratory 
Environment” 

813 

#156 
“Comparison of measurement methods for the frequency 
range of 2 kHz to 150 kHz” 

818 

#61 
“IVTs Behavior in SF6 Switching Transients: Fast Front  

Voltage Impulse” 
823 

#85 
“Global Sensitivity and Uncertainty Analysis of Transients 
in the Universal Line Model” 

828 

#173 
“Algorithm for Relative Location of Voltage Sags and 
Capacitor Switching Transients Based on Voltage 
Measurements Only” 

833 

#40 
“Transient Recovery Voltage on the 13.8 kV Subsea Cable 
Feeding A Saudi Aramco Offshore Platform”  

838 

#38 
“Magnetising Inrush Current of Low-Voltage Iron Core 
Three Phase Power Reactors” 

843 

#39 

“Operational State Diagnosis Algorithm of the Oil-
immersed Transformer Based on Fuzzy Synthetic 
Evaluation Model” 

848 

Transmission and Distribution System Planning 

Paper 
Number 

Paper Title Page 
number 

#117 “Lightning study of windfarm collector system” 852 

#17 
“Harmonic Resonance in Power Systems - A Documented 
Case” 

857 

#197 “Synchrophasor measurement method for overhead line 862 



 

parameters estimation in MV distribution networks” 

#49 
“Cost-Benefit Analysis of Voltage Sag Mitigation Methods 
in Cement Plants” 

866 

#153 
“Optimal Siting and Sizing of Distributed Generation 
Through Power Losses and Voltage Deviation” 

871 

#100 

“Three-phase Three Legs Power Transformers 
Asymmetrical Modes Study for Zigzag Windings 
Connection” - not presented 

#101 
“Active and Reactive Powers of the Long Line” - not 
presented 

#8 “Speed position control system for DC motor” 876 

#167 
“Accurate Steady-State Performance Assessment of Three-
Phase Induction Motor using NEMA Definition” 

880 

#162 
“Shortfalls of Existing Methods for Characterization of 
Voltage Sags from Recorded Waveform” 

885 

#186 “Unified Power Flow Controller Performance” 890 

#18 
“Solutions to optimize energy consumption of airblowers 
by monitoring oxygen levels in the bioreactor” 

895 

#172 

“Equivalent electrical diagram of a simple longitudinal 
finished unbalance in an electric network in three-phase 
sinusoidal regime” 

899 

Waveform distortion in low voltage networks 

Paper 
Number 

Paper Title Page 
number 

#34 
“Future Work on Harmonics – Some Expert Opinions Part I 
– Wind and Solar Power”  904 

#35 
“Future Work on harmonics – Some Expert Opinions Part II 
– Supraharmonics, Standards and Measurements” 

909 
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