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Simultaneous Monitoring of the Thévenin Equivalent Impedance at Multiple PCC’s on a
Network . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 579

George Gabriels and David Oyedokun

BCIT Integrated Grid Laboratory Planning Framework . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 585

Jeffrey Bloemink, Kathy Manson, Nurul Islam and Heydar Ali Palizban

Solar Powered DC Refrigerator with a Monitoring and Control System . . . . . . . . . . . . . . . . . . . 591

Jacob Tsado, Mohammed Mahmood, Abdullatif Raji, Abraham Usman and Immanuel
Jiya

Investigation of Transformer Reactive Power and Temperature Increases Under DC . . . . . . . 595

Sizwe Mkhonta, Talent T Murwira, David T Oyedokun, Komla A Folly and C.T Gaunt



PowerAfrica 2018 Table of Contents

EFFICIENT ENERGY MANAGEMENT SYSTEM USING PIR SENSOR . . . . . . . . . . . . . . . 601

Simeon Matthew, Elizabeth Amuta, S. T. Wara, Hope Orovwode and Anthony Adoghe

Economy-Wide Assessment of the Impact of Electricity Supply Disruption Using
Hypothetical Extraction. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 607

Azeez Olasoji, Kingsley Akpeji, David Oyedokun, Kehinde Awodele, Komla Folly and
Trevor Gaunt

Geospatial Framework for Estimating Household Electricity Demand for Urban
Infrastructure Planning in Select African Countries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 613

Susan Kotikot, Christine Ajinjeru, Adewale Odukomaiya and Olufemi Omitaomu

Sustainability of Distributed Generation in a Reconfigured Distribution Network . . . . . . . . . 619

Oluleke Babayomi, Babatunde Olubayo and Taiwo Okharedia

Smart Metering System for Energy Management . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 623

Timilehin F. Sanni, Anthony U. Adoghe, Peter A Amaize, Samuel T. Wara and C.D
Ajaegbu

Novel Reactive Power Compensation Technique for Fixed Speed Wind Turbine Generators628

Oluwagbenga Apata and D.T.O Oyedokun

Accurate Metering of Apparent Power based on General Power Theory . . . . . . . . . . . . . . . . . . . 634

David Oyedokun, Trevor Gaunt, Malengret Michel and Stanley Adams

The Value of Behind-The-Meter Energy Storage for Buildings: A Case Study on a
University Building in South Africa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 640

Adewale Odukomaiya, Ahmad Abu-Heiba and Bernard Bekker

Supporting Social and Gender Equity through Micro-grid Deployment in the DR Congo . . 646

Anne-Perrine Avrin, Hilary Yu and Daniel M. Kammen

Analysis of a Doubly Fed Induction Generator Through Modeling and Simulation . . . . . . . . 652

Milkias Berhanu Tuka, Yemeserach Mekonnen, Roberto Leidhold, Mengesha Mamo
Wogari, Arif Sarwat and Zenachew Muluneh

Optimal Scheduling in Offshore Wind Farms Considering Harmonic Losses and
Locational Marginal Pricing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 658

Saheed Lekan Gbadamosi, Nnamdi Nwulu and Yanxia Sun

A Comparative Analysis and Simulation of Load Shaping Techniques . . . . . . . . . . . . . . . . . . . . . 664

Amira Attia, Nabil H. Abbasy and karim H. youssef

Load Management using Multiple Sequential Load Shaping Techniques . . . . . . . . . . . . . . . . . . . 670

Amira Attia, Nabil Abbasy and Karim Youssef

Rural Microgrid Load Profile Benefit Assessment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 675

Samira Ortiz, Mandoye Ndoye, Esebi Nyari, Eugene Park and Marcel Castro

Description of Data Acquisition and Monitoring System of an Innovative PV/Th Solar
Concentrator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 681

Moustapha Hassan Ibrahim and Christian Cristofari

Technical Analysis of Barriers to Raising the Power Delivery Ceiling in Nigeria . . . . . . . . . . . 687

Tochi Nwachukwu, Funlola Osinupebi and Barry Rawn



PowerAfrica 2018 Table of Contents

Impact of Solar Eclipse on Utility Grid Operations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 693

Ali Arzani, Iroshani Jayawardene, Paranietharan Arunagirinathan and Ganesh
Kumar Venayagamoorthy

A Study on Recycling of Carbon Dioxide to Renewable Energy . . . . . . . . . . . . . . . . . . . . . . . . . . . 699

Emmanuel Lekhuleni and Sp Daniel Chowdhury

Storage Batteries the Future for Energy Storage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 705

Macdonald Nko and Sp Daniel Chowdhury

Solar photovoltaic generation and its integration impact on the existing power grid . . . . . . . 710

Nhamo Dhlamini and Sp Daniel Chowdhury

Hybrid Battery Technologies with Battery Management System in Power and Energy
Sectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 716

Banjo Aderemi, Andre Puati Zau, Sp Daniel Chowdhury, Thomas Olwal and Adnan
Abumahfouz

Design Strategies of an Off-Grid Solar PV Plant for Office Buildings: A Case Study of
Johannesburg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 722

Calvin Phasha, Banjo Aderemi, Sp Daniel Chowdhury, Thomas Olwal and Adnan
Abu-Mahfouz

Design of a Solar Powered Desalination Plant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 728

Rodney Chitate, Aubrey Ngobeni and Sp Daniel Chowdhury

Effects of Grass and Concrete Reflective Surface on the Performance of Dual Axis
Bifacial Solar PV Systems. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 734

Themba Bembe, Sp Daniel Chowdhury, Nicoleen Meeding, Emmanuel Lekhuleni,
Manjunath Ayanna and Sengiphile Simelane

Impacts of UVC-LEDs for the disinfection of Mycobacterium tuberculosis . . . . . . . . . . . . . . . . 739

Tshwarelo Mathebula, Fw Leuschner and Sp Daniel Chowdhury

Improvement of piston engines operation as distributed generation to reduce carbon
emissions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 745

Paxis Roque and Sp Daniel Chowdhury

Design of a Grid-Connected Solar System for Borehole Pumps . . . . . . . . . . . . . . . . . . . . . . . . . . . . 751

Ronald Kobe, Aubrey Ngobeni and Sp Daniel Chowdhury

Design of IEC61850 based SCADA operation for automation of upgraded Nkula
Substation in Malawi. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 758

Khutso Noku, Maxwell Sibnyoni and Sp Daniel Chowdhury

Fuel cell micro-CHP for energy access in rural areas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 764

Doudou Luta and Atanda Raji

Model based of a Pico Conduit Hydropower Generation System . . . . . . . . . . . . . . . . . . . . . . . . . . 769

Kanzumba Kusakana and Leonard Mbele

An Application of Dissolved Gas Analysis (DGA) in the Assessment of Transformer
Failures: A Focus on Geomagnetic Disturbances (GMDs) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 775

Robard Jerry and Gideon Gope



PowerAfrica 2018 Table of Contents

Both way effects of PV Generator MPPT on BLDCM Centrifugal Pump BEPT
Performance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 781

Hugues Kazeza and Sp Daniel Chowdhury

Voltage Dip Measurements to Locate Faults on High Voltage Reticulation Feeders . . . . . . . . 787

Ladine Nel, Johann Pretorius and Sp Daniel Chowdhury

Roof-Top Solar Power Augmentation to Auxiliary Supply of Passenger Train . . . . . . . . . . . . . 793

Nevin George and Sp Daniel Chowdhury

Brackish Water Desalination Using Solar Still with Built-in Heat Exchanger Coupled to
Solar Collector . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 799

H M Soliman, H M Elgohary and Sp Daniel Chowdhury

AUTOMATED IRRIGATION AND WATER LEVEL MANAGEMENT SYSTEM
USING RASPBERRY PI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 804

Sfiso Nkosi and Sp Daniel Chowdhury

An Experimental Study of Adsorption Cooling System by Using Low Grade Heat Source . 810

H M Elgohary, H M Soliman and Sp Daniel Chowdhury

Design of Energy Monitoring System for the Boiler and Chiller Plants in Netcare private
Hospital . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 817

L A Mtungwa, Johann Pretorius and Sp Daniel Chowdhury

Design of Photovoltaic (PV ) Solar Power plant to Supply Electricity and To Pump
Water to Chele Community . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 821

Andre Zau and Sp Daniel Chowdhury

Advances in Telecontrol and Remote Terminal Units (RTU) for Power Substations. . . . . . . . 827

B Madonsela, Innocent Davidson and C Mulangu

Postgradute Forum

Design and Implementation of a Solar Energy Measurement and Monitoring System. . . . . . 833

Ayoade Agbetuyi, Hope Orovwode, Joseph Olowoleni and Chukwuebuka Nwangwu

Applying Internet of Things in Monitoring and Control of an Irrigation System for
Sustainable Agriculture for Small-Scale Farmers in Rural Communities . . . . . . . . . . . . . . . . . . 841

Ray Mulenga, Dr. Josephat Kalezhi and Sonile Musonda

Solar Photovoltaic Power Estimation: A One Day Analysis Using Neural Network as a
Technique . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 846

Raymond Kene, Prof. Daniel Chowdhury and Thomas Olwal

Renewable Energy: Enhancement in the Operation and Design of Hybrid Power Systems . 852

Tselane Mashilo

HYBRID SOLAR-WIND POWER SYSTEM FOR TRUCK REFRIGERATION . . . . . . . . . 858

Paul Njoroge, Lavender Ndunya and Paul Kabiru

RENEWABLE ENERGY INTEGRATION ENHANCEMENT USING ENERGY
STORAGE TECHNOLOGIES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 864

Simeon Matthew, Anthony U. Adoghe, Samuel T. Wara and Joseph O. Oloweni



PowerAfrica 2018 Table of Contents

Modelling and Optimization of Hybrid RE for Powering Remote GSM Base Station . . . . . . 869

Sempe Leholo, Pius Adewale Owolawi and Kayode Timothy Akindeji

Design of a Low-Cost System to Monitor Geomagnetically Induced Currents in
Transformer Neutrals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 875

Abel Muchinapaya, David Oyedokun and C.T Gaunt

Enhancing Security in Distributed Internet-of-Things Based Communication System for
Agent Driven Smart Micro-grid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 880

Aron Kondoro, Imed Ben Dhaou, Nerey H. Mvungi and Hannu Tenhunen

Impact of Electrical Power Systems on the Environment in Kenya, Rwanda and Tanzania 885

Enock Chambile, Nelson Ijumba, Burnet Mkandawire and Jean de Dieu Hakizimana

Agent Based System for improved Control and Monitoring of a Solar Driven DC Microgrid890

Diana Rwegasira, Hannu Tenhunen and Nerey Mvungi

Locomotives Energy Management with Inter-Vehicle Train Couplers . . . . . . . . . . . . . . . . . . . . . . 895

Nevin George and Daniel Sp Chowdhury

Electrical Design for a Combined Cooling, Heating and Power for Go-Green Data Centers 901

Aubrey Ngobeni and Sp Daniel Chowdhury

A Review of Grid Tied PV Generation on Radial LV Distribution Networks . . . . . . . . . . . . . . 907

Zama Goqo and Innocent Davidson

Detection of Underground Power Cable Theft: Strategies and Methods . . . . . . . . . . . . . . . . . . . 913

Mpho Lencwe, Sp Daniel Chowdhury and Thomas Olwal

Green Building Design Strategies for an Energy Efficient HVAC System . . . . . . . . . . . . . . . . . . 919

Arnold Gillespie, Thandiwe Xulu, Simplice Noubissie and Sp Daniel Chowdhury

Design Optimisation and Performance Evaluation of Flux Switching Machines for
Geared Medium-Speed Wind Generator Drives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 925

Udochukwu Bola Akuru

Life Cycle Cost Comparison between Motors Equipped with VSD and Dampers for
Pumps and Fans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 931

Sibulele Bambiso and Kanzumba Kusakana

Economic Analysis for Distributed Energy Supply Wind-Thermal Pumped Storage
System and Technical Performance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 937

Youssouf Singirankabo, Nelson Ijumba and Etienne Ntagwirumugara

Generation expansion analysis in low data settings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 943

Nkiruka Avila, Julian Bacon, Sahana Rangarajan, Juan-Pablo Carvallo, Duncan
Callaway and Daniel Kammen




