Optimal Sizing of Residential PV-Battery Systems
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By optimizing the sizes of PV array and battery storage,

the project intends to

» Minimize the system's annualized cost and maximize

the self sufficiency;

» Set up a foundation for prototyping a software tool for
residential PV-battery system design.
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MATLAB was used for:

» Single-diode PV cell performance modeling and lithium-ion battery charging and
discharging;

» Conventional power management strategy (PV power Is used directly for the load first.
Surplus energy Is charged to the battery or exported to the power grid. Deficit power
not satisfied by the PV-system is imported from the grid.);

» Representative load profiles for single-family detached houses, typical
metereorological year weather data, and residential tariff structure in Charlotte;

» lterative simulation of different combinations of PV (1.25 ~ 37.5 kW) and battery (2.12
~ 106 KWNh) sizes;

» Investigation of two scenarios with different battery costs.
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IS used, the self sufficiency increases gradually with the PV array size.

» More battery Is needed to achive self sufficiency more than 44.32%. The annualized

cost increases significantly with battery size.

» The break even point has 32.5 kW PV and 12.7 kWh battery if the battery costs $500
per kWh, and 28.7 kW PV and 23.3 kWh battery if the battery costs $100 per kWh;

Future work:

» Techno economic
assessment of PV-battery
systems with different tarif
structure, electricity prices,
load profiles, and etc.

» Consider PV module title
and orientation in the
optimization problem.
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