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Abstract 
An important challenge in the design of air-core superconducting machines is the containment of the magnetic fields 
within the electric machine. Current solutions result in large reductions of the high power density achievable through 
the use of superconducting windings. To address this challenge, an actively shielded electromagnet design, an 
approach commonly used in MRI magnet designs, is considered. This topology utilizes a set of main coils to produce 
armature MMF, while including another set of oppositely excited compensating coils to mitigate the fields radiating 
outside the machine. This approach eliminates or reduces the use of steel in a passive magnetic shield, resulting in 
very high power density machines. Furthermore, a multi-objective optimization scheme is introduced to minimize two 
competing objectives, superconducting coil usage and machine radius. Results show a 32% decrease in machine 
radius with a 33% increase in coil size. 
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Abstract 
Renewable energy potential in Africa has been of interest to power scholars and experts globally. Initiatives such as 
USAID Power Africa and World Bank Energy Development and Access Projects strive to harness the rich energy 
potential in Africa. We consider a 100 MW capacity project for which we present an economic analysis comparison of 
residential-scale and utility-scale PV configurations. Metrics such as levelized cost of energy (LCOE), benefit-cost ratio 
(BCR), net present value (NPV), and payback period, are assessed in terms of cost factors within the context of 
Nigeria. Results show no possibility of payback under recent PV panel cost assumptions in both cases of residential 
and centralized setups. However, assuming analyst expected 2016 panel prices, payback opportunities as early as 9 
years arise in both cases considered. With Monte Carlo simulation studies the respective average values for LCOE 
and BCR were 0.2109 and 2.164 for residential PV and 0.1888 and 2.345 for utility PV. LCOE values are nominal and 
with units of dollars per kilowatt-hour. Future work includes the application of optimization theory to find conditions 
under which LCOE and payback are minimized and BCR and NPV are maximized. The possibility to conduct similar 
economic analysis for other African countries is discussed. 
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