
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
IEEE Catalog Number: 

ISBN: 

CFP22BW0-POD 

978-1-6654-6888-6 

2022 30th Southern African 

Universities Power Engineering 

Conference (SAUPEC 2022) 

Durban, South Africa 

25 – 27 January 2022 



 

 

 

 

 

 

 

Copyright © 2022 by the Institute of Electrical and Electronics Engineers, Inc. 

All Rights Reserved 

 

Copyright and Reprint Permissions:  Abstracting is permitted with credit to the source.  

Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private 

use of patrons those articles in this volume that carry a code at the bottom of the first 

page, provided the per-copy fee indicated in the code is paid through Copyright 

Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.   

 

For other copying, reprint or republication permission, write to IEEE Copyrights 

Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ  08854.  All rights 

reserved.   

 

*** This is a print representation of what appears in the IEEE Digital 

Library.  Some format issues inherent in the e-media version may also 

appear in this print version.  
 

 

IEEE Catalog Number:   CFP22BW0-POD 

ISBN (Print-On-Demand):  978-1-6654-6888-6 

ISBN (Online):   978-1-6654-6887-9 

           

 

Additional Copies of This Publication Are Available From: 

 

Curran Associates, Inc 

57 Morehouse Lane 

Red Hook, NY  12571 USA 

Phone:  (845) 758-0400 

Fax:  (845) 758-2633 

E-mail: curran@proceedings.com 

Web:               www.proceedings.com 
 

 

 



TABLE OF CONTENT 

FRONT PAGE 

TITLE PAGE 

SAUPEC 2022 PAGE 

MESSAGE FROM THE GENERAL CHAIR 

KEYNOTE SPEAKERS 

FROM THE DESK OF THE EDITOR AND CHAIRS 

PROGRAM COMMITTEE 

PAPERS 

  Title Authors Page 

2 Solar Irradiation Forecasting for the City of 
Durban Using Time series Analysis 

Simphiwe Ntela and Innocent 
Davidson 

 

4 A Tale of Two Utility Companies – Towards an 
Enterprise Asset Management (EAM) 
Transformation Assessment 

Nosayaba Evbuomwan 

5 Leveraging Advanced Metering Infrastructure 
data for operational efficiency 

Edison Makwarela and Azwimbavhi 
Mamanyuha 

7 An Optimized Cascade PI-D-P Controller for 
Speed Control in DC motors 

Kumeshan Reddy and Thapelo 
Mosetlhe 

8 A UX 3-Factor Hierarchical Model for 
Understanding, Designing and Evaluating the 
UX of Software Products 

Emmanuel O.C. Mkpojiogu, 
Obianuju Okeke-Uzodike, Chika Eze 
and Emelda I. Emmanuel 

14 Simulation Of Power Flow and Fault Analysis 
For A PV/Wind Hybrid DC Microgrid 

Musawenkosi Lethumcebo 
Thanduxolo Zulu and Evans Ojo 

16 LIGTNING INDUCED VOLTAGES RISK FOR 
MICROINVERTERS IN PHOTOVOLTAIC 
INSTALLATIONS 

Simisi Mosamane and Chandima 
Gomes 

17 Balancing wind and solar power variability 
through spatial deployment informed by 
weather regimes: A review and roadmap ahead 

Paulemari van Aarde, Amaris Dalton 
and Bernard Bekker 

19 A New Technique for Improvement Differential 
Relay Performance in Power Transformers 

Philani Ngema, Elutunji Buraimoh, 
and Innocent Davidson and  

Paper 

 

 

 

 

 

Number 

1

6

12

15

20

27

33

39

45



21 Design and Control of a Linear Electric 
Machine Based Gravity Energy Storage 
System 

Morris Mugyema, Mayur Rabadia, 
Christoff Botha, Maarten Kamper 
and Rong-Jie Wang 

23 Winding Inter-Turn Fault Detection in a Silicon 
Steel Laminated Core Inductor using Sweep 
Frequency Response Analysis 

Chigozie Boniface and Paul 
Barendse 

25 DC-DC Boost Converter with P&O MPPT 
applied to a Stand-Alone Small Wind Turbine 
System 

Ahmed Zentani, Ali Almaktoof and 
Mte Kahn 

27 Development of short-term solar radiation 
forecasting using AI techniques 

N Mdluli, G Sharma, K. T. Akindeji, 
Narayanan Krishnan and Sachin 
Sharma 

28 Power Planning for a Smart Integrated African 
Super-Grid 

Nomihla Ndlela and Innocent 
Davidson 

29 A Reduction in the Lightning Induced 
Overvoltage Amplitude for an Energized MV 
Power Line with attached Line Equipment. 

Willem Dirkse van Schalkwyk, John 
van Coller and Chandima Gomes 

30 Analysis of Varying Soil Resistivity on 
Substation Earthing Design and Performance 
Using ETAP 

Vuyani Dladla, Agha Nnachi and 
Rembuluwani Tshubwana 

31 The Impact of System Fault Level on the 
Design of a Substation Earthing Grid 
Simulation Using ETAP 

Vuyani Dladla, Agha Nnachi and 
Rembuluwani Tshubwana 

34 Application of dissolved gas analysis for 
transformer condition assessment using 
computational intelligence 

Thembinkosi Benson Lubisi, 
Jacobus A. Jordaan, Aloys Oriedi 
Akumu and Agha Francis Nnachi 

35 Study of Fault Ride-Through Capability of 
Doubly Fed Induction Generator Based Wind 
Turbine 

Welcome Khulekani Ntuli, G Sharma 
and Musasa Kabeya 

36 Maximum Power Point Field control of Direct 
DC-Grid Connected Wound Rotor 
Synchronous Wind Generator System 

Johannes Giliomee and Maarten 
Kamper 

37 The Design of a Hybrid MPPT Methodology to 
Mitigate the Effects of Partial Shading in PV 
Systems 

Ryan Robinson, Willie Cronje and 
Ken Nixon 

38 DC system-based bottom-up grid extension 
for rural communities 

Martial Giraneza and Khaled 
Aboalez 

50

58

64

69

75

81

86

92

98

104

110

116

122



39 Seasonal Variation of Soil Resistivity and 
Corrective Factor for Optimal Substation Earth 
Grid Design in Eastern Cape 

Andile Madikizela, Musasa 
Kabeya and Innocent E Davidson 

40 Fault Analysis in a Grid-tied Microgrid System Thapelo Mosetlhe, Olubayo 
Babatunde, Temitope Raphael 
Ayodele and Adedayo Yusuff 

50 ���������	
�	���
��������������
������
���	����
�������������	����������������
����� 

Anges Akim Aminou Moussavou, 
Marco Adonis and Atanda K Raji 

51 Review of Optimization Techniques for Power 
Network Reconfiguration 

Mlungisi Ntombela, Musasa Kabeya 
and Clarence Leaoneka 

53 The use of the Carrier to Noise Ratios (C/N_0) 
to alleviate the problematic GNSS phase 
multipath 

Bheki Madonsela, Innocent 
Davidson and Emmanuel Mukubwa 

56 An Executable Model for Student Registration 
System using Timed Coloured Petri Nets 

Adigun Samson, Ejidokun Tayo, 
Uche-Ihesiulor Emmanuel and 
Ganiyu Rafiu 

57 Underwater Smart Grid System Architecture Ayodele Periola, Akintunde Alonge 
and Kingsley Ogudo 

59 Renewable Energy Systems – Carbon 
Removal and Light Component Diversity 

Ayodele Periola, Akintunde Alonge 
and Kingsley Ogudo 

62 Mitigating Congestion Problem of DPS using 
Generator Sensitivity Factors and MPSOGWO 

Anurag Gautam, Prof. Ibraheem, G 
Sharma and K. T. Akindeji 

63 Assessment of Sustainable Development: A 
Nexus between Reliability, Greenhouse Gas 
Emissions and Renewable Energy 
Technologies. 

Adeniyi Kehinde Onaolapo, Rudiren 
Pillay Carpanen, David George 
Dorrell and Evans Eshiomogie Ojo 

66 Semi Supervised Cyber Attack Detection 
System for Smart Grid 

Richa Sharma, Amit Joshi, 
Chitrakant Sahu, G Sharma, K. T. 
Akindeji and Sachin Sharma 

69 Exploring Hydropower Options at a 
Wastewater Treatment Plant – A Case Study 

Gassan Darries, Ayokunle 
Ayeleso and Atanda Raji 

71 Optimisation of a RE-Based Hybrid System for 
Corvid 19 Vaccine Cold Storage Facility in 
Rural Areas of South Africa 

Sempe Leholo, Kayode Akindeji and 
Pius Owolawi 

73 Investigation and mitigation of harmonics for 
variable speed drives: A case study for a soap 
manufacturing industry 

Prenushka Ayar and Dr. Evans 
Eshiemogie Ojo 

128

134

138

143

149

158

163

169

174

178

183

188

194

200



74 Review on the Application and Utilization of 
Hybrid Renewable Energy Systems in 
Domestic Households 

Khuthadzo Kgopana and Olawale 
Popoola 

76 Characterising the behaviour of suspended 
particles in liquid insulation using partial 
discharge testing: the case of mineral oil and 
ester fluids 

Susana De Abreu, Nyasha 
Rungwandi and Cuthbert 
Nyamupangedengu 

80 Decomposition of active power supply from 
generators to load nodes in an electric power 
network 

Adedayo Yusuff, Katleho Moloi, 
Thapelo Mosetlhe, Temitope 
Raphael Ayodele and Ayodeji 
Ogunjuyigbe 

82 Digital Implementation of an Auto-Recloser 
Protection Scheme for a Distribution Systems 

Sikho Ntshiba and Senthil 
Krishnamurthy 

83 Partial Discharge Characterization of Electrical 
Trees in Epoxy Insulation 

Itumeleng Mvundlela, Vuyiswa 
Gwadiso and Cuthbert 
Nyamupangedengu 

85 The Impact of Different Fault Types on Touch 
Voltage, Step Voltage, and Ground Potential 
Rise 

Vuyani Dladla, Agha Nnachi and 
Rembuluwani Tshubwana 

88 Rain Attenuation and Rain-Rate Maps for 
Microwave-Communication-Network Power 
Sizing over the Southern African Subregion 

Obiseye Obiyemi, Surendra Thakur 
and Emmanuel Adetiba 

89 Impact of Irregular Renewable Power Sources 
on the Grid Power Factor at Changeable Load 
Conditions 

Osaloni Oluwafunso and Lawal 
Augustine 

91 Impact of Fibres and Reinforced Nanoparticles 
on Tensile Strength of Transformer Oil-
impregnated Paper 

Mohammed Mahmood Katun, 
Chandima Gomes, Cuthbert 
Nyamupangedengu, Ashley Smith 
and Rudo Kadzutu-Sithole 

93 An inverter controlled by the General Power 
Theory for power quality improvement 

Pitambar Jankee, Michel Malengret, 
David Oyedokun and Charles Trevor 
Gaunt 

94 A 2 MW grid-tied fuel cell inverter under a 
single loop control scheme 

Doudou Luta and Atanda Raji 

96 Modelling and Simulation of Fuel Cell Hybrid 
Electric Vehicle Powertrain 

Samson Obu Showers and Atanda 
Raji 

98 Potential of community-scale battery storage 
in the energy transition: A South African 
municipality perspective 

Sheldon Löser and Bernard Bekker 

206

212

218

224

230

236

242

247

253

259

265

271

277



99 Impact of Renewable Energy and Dynamic 
Pricing on Electric Vehicles Charging 

Qin Chen and Komla Folly 

100 Design Scheme for Ring-Based Extra Low 
Voltage Off-Grid Photovoltaic Direct Current 
Microgrids for Rural Electrification 

Sagadevan Kanniappen, Rathilall 
Sewsunker and Ian Lazarus 

103 Design and Simulation of Grid-tied power 
supply system using HOMER: A Case Study of 
Lebowakgomo in South Africa 

Vinny Motjoadi, Mafwele Guy 
Raymond Kilimi and Prof. Pitshou N. 
Bokoro 

104 The limitations of an Automatic Generation 
Control in stabilizing power system in the 
event load demand increase 

Mkhutazi Mditshwa, Mkhululi Elvis 
Siyanda Mnguni and Mukovhe 
Ratshitanga 

105 A review on Sustaining Power System 
Frequency Stability Considering the 
Integration of Distributed Energy Resources 
(DERs) 

Mkhutazi Mditshwa, Mkhululi Elvis 
Siyanda Mnguni and Mukovhe 
Ratshitanga 

113 A review of fault location algorithms utilising 
travelling wave, wavelet transform and multi-
resolution analysis techniques 

Kwanele Buthelezi, Musasa Kabeya 
and Moketjema Leoaneka 

114 Power Demand and Supply Optimization in 
Islanded Microgrids with Distributed 
Generation 

Richard Chidzonga, Bakhe 
Nleya and Philani Khumalo 

122 The Use of Smart Grids in the Energy 
Transition  

Moses Kabeyi and Oludolapo 
Olanrewaju 

124 Enhanced Modular Multilevel Converter for 
MVDC and HVDC Applications 

Dimitrios Vozikis, Grain Philip Adam 
and Nand Kishor Singh 

125 Thermocouple Signal Conditioning Using 
Augmented Device Tables and Table Look-Up 
Neural Networks, with Validation in J-
Thermocouples 

Moses L. Maseko, John Agee and 
Innocent Davidson 

 

126 Adaptive Finite-Time Time-Varying Elliptical 
Formation Control for a Group of Quadrotors 
UAVs for Cooperative Wildfire Monitoring 

Joewell T. Mawenza, John T. Agee 
and Ernest Bhero 

127 Implementation and Comparative Analysis of 
Variants of LSB Steganographic method 

Temitayo Ejidokun, Olusegun 
Omitola, Ifeoma Nnamah and 
Kehinde Adeniji 

 

283

289

295

304

309

315

321

327

335

341

345

351




