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4.1 Optimization Objectives 

·

·

·

·

4.2 Net Present Cost (NPC) 

Net Present Cost represents the total cost 
incurred over the entire lifetime of the 
system, discounted to present value. It 
includes capital costs, replacement costs, 
operation and maintenance costs, fuel 
costs, and salvage value of components 
[68]. 

Mathematically, NPC is expressed as: 
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where 

·   is the total annualized 
cost of the system 

·  is the real discount rate 

·  is the project lifetime in years 

·  is the capital recovery 
factor 

The capital recovery factor is given by: 

HOMER computes NPC for each feasible 
configuration and ranks the systems 
accordingly. 

4.3 Levelized Cost of Energy (LCOE) 

Levelized Cost of Energy represents the 
average cost per unit of electricity 
generated over the system lifetime. It 
enables cost comparison between different 
system architectures and energy 
technologies [69]. 

LCOE is calculated as:

where 

·  is the total annualized 
cost 

·  is the total electrical 
load served annually (kWh/year) 

Lower LCOE values indicate more 
economically efficient system 
configurations. 

4.4 Cost Modelling of System Components 
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4.5 Economic Assumptions 

 

·

·

·

·

 

4.6 System Constraints and Reliability 
Criteria 

·

·

·

·

 

4.7 Sensitivity Analysis 

·

·

·

·

 

4.8 Optimization Workflow 

In order to optimize a building's energy 
system using an optimization workflow in 
HOMER, you are going to have to go 
through an optimization workflow with the 
following steps:  
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· Load profile and renewable 
resource data input. 

· Definition of all system 
components and economic 
parameters. 

· Simulation of every possible 
configuration. 

· Technical feasibility and 
reliability evaluations. 

· Economic ranking based on net 
present costs. 

· Sensitivity analysis using 
various conditions to identify the 
preferred option. 

The optimization process outlined above 
allows you to select the best combination of 
resources and components that will meet 
your energy needs at the lowest cost while 
ensuring that your energy system is 
technically dependable [77]. 
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