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HOMER Economic Models – US Navy 
1. Introduction 

 
Figure 1: Navy locations modeled in HOMER 

 
 

This LETTER REPORT has been prepared by Idaho National Laboratory for US Navy NAVFAC 
EXWC to support in testing pre-commercial SIREN (Simulated Integration of Renewable Energy 
Networks) computer software models. In the logistics mode SIREN software simulates the combination 
of renewable power sources (solar arrays, wind turbines, and energy storage systems) in supplying an 
electrical demand. NAVFAC EXWC will create SIREN software logistics models of existing or planned 
renewable energy projects at five Navy locations (San Nicolas Island, AUTEC, New London, & China 
Lake), and INL will deliver additional HOMER computer models for comparative analysis. In the 
transient mode SIREN simulates the short time-scale variation of electrical parameters when a power 
outage or other destabilizing event occurs.  In the HOMER model, a variety of inputs are entered such as 
location coordinates, Generators, PV arrays, Wind Turbines, Batteries, Converters, Grid costs/usage, 
Solar resources, Wind resources, Temperatures, Fuels, and Electric Loads.  HOMER's optimization and 
sensitivity analysis algorithms then evaluate the economic and technical feasibility of these technology 
options and account for variations in technology costs, electric load, and energy resource availability.  
The Navy can then use HOMER’s optimization and sensitivity results to compare to those of the SIREN 
model. 

The U.S. Department of Energy (DOE) Idaho National Laboratory (INL) possesses unique 
expertise and experience in the software, hardware, and systems design for the integration of renewable 
energy into the electrical grid.  NAVFAC EXWC will draw upon this expertise to complete mission 
requirements.   
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2. San Nicholas Island 

2.1 HOMER Analysis 
 
Figure 2: San Nicholas Island HOMER 

 
 

The HOMER (Hybrid Optimization of Multiple Energy Resources) model greatly simplifies the 
task of designing hybrid renewable microgrids, whether remote or attached to a larger grid. HOMER's 
optimization and sensitivity analysis algorithms allow you to evaluate the economic and technical 
feasibility of a large number of technology options and to account for variations in technology costs, 
electric load, and energy resource availability. 

For San Nicholas Island inputs we have included: 
• 1 – 1150kW Generator 
• 7 – 100kW Northern Power Wind Turbines 
• Flat panel fixed PV up from 250kW up to 2000kW 
• 280kW/1MWh Primus Power EnergyPod Battery (allowed up to 4) 
• System Converter up to 2000kW 

This model used the location coordinates of 33° 15.05’ N, 119° 29.97’ W and wind resource data from the 
50m NREL Met tower.  The solar resource was downloaded from the NREL Solar database and the 
electrical load data was analysis of spreadsheet data provided for Dec13, Jan14, Feb14, Jun14, Jul14, & 
Aug14.  Homer requires 1 year of hourly/monthly data so a linear interpolation algorithm was used to fill 
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in the missing months.   A temperature resource was also included and was downloaded from NASA’s 
surface and solar database.  Refer to following figures: 
 
Figure 3: San Nicholas Generator Component 

 
 

Figure 4: San Nicholas PV Component 
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Figure 5: San Nicholas Wind Turbine Component 

 
 

Figure 6: San Nicholas Battery Component 
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Figure 7: San Nicholas Converter Component 

 
 
Figure 8: San Nicholas Solar Resource 
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Figure 9: San Nicholas Temperature Resource 

 
 

Figure 10: San Nicholas Wind Resource 
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Figure 11: San Nicholas Fuel Resource 

 
 

Figure 12: San Nicholas Electrical Load 
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Table 1: San Nicholas Weekday Electrical Load Profile 

 
 

Table 2: San Nicholas Weekend Electrical Load Profile 
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Two of the components are already at SNI (Wind Turbines & Generator).  Inputs for these two 
components were set so HOMER always looks at using the 7 wind turbines and the 1 genset.  HOMER 
then has the option to consider different amounts of PV & batteries, and different size system converter.  
These are the simulation results produced for the optimization cases: 
 

Table 3: San Nicholas Sensitivity & Optimization Results 

 
 
The top case (HOMER optimized selection) includes 750 kW PV, 7 - 100kW wind turbines, 1150kW 
Genset, 6 Vizn GS200 Flow batteries (1MW) and a 1MW system converter.  For this case the cost of 
energy is calculated at $0.406 and the renewable fraction is 36%.  With the input parameters HOMER 
was given the above cases were the only ones found feasible.  See case pdf’s for further details on each 
simulation. 
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3. China Lake 

3.1 HOMER Analysis 
Figure 13: China Lake HOMER 

 
 

The HOMER (Hybrid Optimization of Multiple Energy Resources) model greatly simplifies the 
task of designing hybrid renewable microgrids, whether remote or attached to a larger grid. HOMER's 
optimization and sensitivity analysis algorithms allow you to evaluate the economic and technical 
feasibility of a large number of technology options and to account for variations in technology costs, 
electric load, and energy resource availability. 

Multiple inputs are entered into the HOMER model such as location coordinates of 35° 39.1’ N, 
117° 39.7’ W which is near Naval Air Weapons Station China Lake’s main gate.  Resources and 
components are the main inputs that are needed to make a HOMER model.  For China Lake the 
components used consist of Generator, PV, Wind Turbine, Battery, Converter and the Grid.  INL has 
created cost inputs for these components based on vendor/market data and past experience.  The resource 
inputs created for China Lake consist of Solar, Wind, Temperature, Fuels, and Electric Load.  Refer to 
figures (1 - 11).  The solar, wind, & temperature resources were downloaded from the NASA Surface 
meteorology and Solar Energy database and contained monthly averaged values for a 10 to 22 year period 
(1983 – 2005).   The fuel resource consists of a Diesel profile that was generated from current market 
information.  The electrical load data was an analysis of naval power load spreadsheet data provided for 
the year 2010.  Based on the power data HOMER estimates annual peak load as 27,191.86 kW.  Grid 
purchase inputs are then set as 12000, 15000, 20000, 25000, & 27200 kWs with grid sales set as 0 kWs.   
Note in the China Lake model; both the grid-tied and off-grid (island) systems are modeled.   
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Figure 14: China Lake Generator Component 

 

Figure 15: China Lake Sun Power PV Component 
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Figure 16: China Lake PV Distributed Component 

  

Figure 17: China Lake Additional PV Component 
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Figure 18: China Lake Wind Turbine Component 

   

Figure 19: China Lake Battery Component 
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Figure 20: China Lake Converter Component 

 
 

Figure 21: China Lake Grid Component 
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Figure 22: China Lake Solar Resource 

   
Figure 23: China Lake Wind Resource 

  
 



 

 16 

Figure 24: China Lake Temperature Resource 

  
Figure 25: China Lake Fuel Resource 
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Figure 26: China Lake Electric Load 

 
 

Table 4: China Lake Weekday Electrical Load Profile 
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Table 5: China Lake Weekend Electrical Load Profile 

 
 

In both the grid-tied and island mode scenarios the two PV components (PV & PV (1)) are already 
installed at China Lake (13.78 MW project and various other solar projects that total 1,546.9 kW).  Inputs 
for these two components were set so HOMER always looks at using the currently installed PV 
generation.  HOMER then has the option to consider other amounts of generation such as additional PV, 
wind, gensets, & batteries, as well as different size system converter.  These are the simulation results 
produced for the optimization cases: 
 
1) Grid-tied: 

a) 0 -3250kW Generators 
b) 0 – 2.3MW Siemens 108 Wind Turbines 
c) 13,780 kW Existing Flat Panel PV 
d) 1,547 kW Existing Flat Panel PV 
e) 0 MW Additional Flat panel fixed PV  
f) 0 - GS200 Flow Battery (0 kW) 
g) 10,000 kW System Converter 
h) 27, 200 kW Grid Purchases  
i) COE = $0.169 

2) Island:  
a) 6 –3250kW Generator 
b) 6 – 2.3MW Siemens 108 Wind Turbines 
c) 13,780 kW Existing Flat Panel PV 
d) 1,547 kW Existing Flat Panel PV  
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e) 6 MW Additional Flat panel fixed PV  
f) 70 - ViZn  GS200 Flow Battery () 
g) 20,000 kW System Converter 
h) COE = $0.272 

Figures 12 & 13 show the complete simulation results produced for the optimization cases: 
 
Grid-tied: 
 
Table 6: China Lake Grid-tied Sensitivity & Optimization Results 

 
 
 
 
 
 
 

Island: 
 
Table 7: China Lake Island Sensitivity & Optimization Results 

 
 

With the input parameters HOMER was given these were the only cases it found feasible.  See case pdf’s 
in appendix for further details on each simulation. 
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4. New London 

4.1 HOMER Analysis 
Figure 27: New London HOMER 

 
 

The HOMER (Hybrid Optimization of Multiple Energy Resources) model greatly simplifies the 
task of designing hybrid renewable microgrids, whether remote or attached to a larger grid. HOMER's 
optimization and sensitivity analysis algorithms allow you to evaluate the economic and technical 
feasibility of a large number of technology options and to account for variations in technology costs, 
electric load, and energy resource availability. 

Multiple inputs are entered into the HOMER model such as location coordinates of 41° 23.4’ N, 
72° 5.2’ W which is near Grayling Ave on Naval Submarine Base New London.  Resources and 
components are the main inputs that are needed to make a HOMER model.  For New London the 
components used consist of Generator, PV, Wind Turbine, Battery, Converter and the Grid.  INL has 
created cost inputs for these components based on vendor/market data and past experience.  The resource 
inputs created consist of Solar, Wind, Temperature, Fuels, and Electric Load.  Refer to figures (1 - 9). The 
solar, wind, & temperature resources were downloaded from the NASA Surface meteorology and Solar 
Energy database and contained monthly averaged values for a 10 to 22 year period (1983 – 2005).   The 
fuel resource consists of a Diesel profile that was generated from current market information.  The 
electrical load data was an analysis of naval power load spreadsheet data provided for the year 2013.  
Based on the power data HOMER estimates annual peak load as 24,984.38 kW.  Grid purchase inputs are 
then set as 12000, 15000, 20000, 25000, & 27200 kWs with grid sales set as 0 kWs.   Note in the New 
London model; both the grid-tied and off-grid (island) systems are modeled.   
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Figure 28: New London Generator Component 1 

  
 

Figure 29: New London Generator Component 2 
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Figure 30: New London PV Component 

  

Figure 31: New London Wind Turbine Component 
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Figure 32: New London Battery Component 

  

Figure 33: New London Converter Component 
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Figure 34: New London Grid Component 

 
 

Figure 35: New London Solar Resource 
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Figure 36: New London Wind Resource 

  
 

Figure 37: New London Temperature Resource 

  



 

 26 

Figure 38: New London Fuel Resource 

  
 

Figure 39: New London Electric Load 
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Table 8: New London Weekday Electrical Load Profile 

 
 

Table 9: New London Weekend Electrical Load Profile 
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These are the simulation results produced for the optimization cases: 
3) Grid-tied: 

a) 1 -1000kW Generators 
b) 5 – 2.3MW Siemens 108 Wind Turbines 
c) 0 MW Flat panel fixed PV  
d) 0 - GS200 Flow Battery (0 kW) 
e) 20, 000 kW Grid Purchases  
f) COE = $0.145 

4) Island:  
a) 6 –3250kW Generator 
b) 15 – 2.3MW Siemens 108 Wind Turbines 
c) 0 MW Flat panel fixed PV  
d) 60 - ViZn  GS200 Flow Battery () 
e) 24,000 kW System Converter 
f) COE = $0.263 

Figures 10 & 11 show the complete simulation results produced for the optimization cases: 
Grid-tied: 
 
Table 10: New London Grid-tied Sensitivity & Optimization Results 
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Island: 
 

Table 11: New London Island Sensitivity & Optimization Results 

 
 

With the input parameters HOMER was given these were the only cases it found feasible.  See case pdf’s 
in appendix for further details on each simulation. 
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5. AUTEC 

5.1 HOMER Analysis 
Figure 40: AUTEC HOMER 

 
 

The HOMER (Hybrid Optimization of Multiple Energy Resources) model greatly simplifies the 
task of designing hybrid renewable microgrids, whether remote or attached to a larger grid. HOMER's 
optimization and sensitivity analysis algorithms allow you to evaluate the economic and technical 
feasibility of a large number of technology options and to account for variations in technology costs, 
electric load, and energy resource availability. 

For Autec inputs we have included: 
• Up to 5 – 3250kW Generator 
• Up to 3 – 2300kW Siemens 108 Wind Turbines 
• Flat panel fixed PV up to 4000kW 
• 1MW/3MWh Primus Power EnergyPod Battery (allowed up to 20) 
• System Converter up to 5000kW 

This model used the location coordinates of 24° 42.3’ N, 77° 46.2’ W and wind & solar resource data 
from NASA’s surface and solar database.  The electrical load data was not provided for Autec so an 
interpolated load was created from other similar military base average load data.  Needless to say, the 
more accurate the data a model has, the more accurate the results are; any actual Autec load data could 
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improve model accuracy.  A temperature resource was included and was also downloaded from NASA’s 
surface and solar database.  Refer to following figures: 
 
Figure 41: AUTEC Generator Component 

 
 

Figure 42: AUTEC PV Component 
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Figure 43: AUTEC Wind Turbine Component 

 
 

Figure 44: AUTEC Battery Component 
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Figure 45: AUTEC Converter Component 

 
 
Figure 46: AUTEC Solar Resource 
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Figure 47: AUTEC Wind Resource 

 
 

Figure 48: AUTEC Temperature Resource 

 
 



 

 35 

Figure 49: AUTEC Fuel Resource 

 
 

Figure 50: AUTEC Electric Load 
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Table 12: AUTEC Weekday Electrical Load Profile 

 
 

Table 13: AUTEC Weekend Electrical Load Profile 
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HOMER has the option to consider different amounts of generator, wind, PV,  batteries, and different size 
system converter.  These are the simulation results produced for the optimization cases: 
 
Table 14: AUTEC Sensitivity & Optimization Results 

 
 
The top case (HOMER optimized selection) includes 2 - 2300kW wind turbines, 1 - 3250kW Genset, 12 
Vizn GS200 Flow batteries and a 2MW system converter.  For this case the cost of energy is calculated at 
$0.261 and the renewable fraction is 48%.  With the input parameters HOMER was given the several 
other cases were found feasible.  See each cases pdf’s for further details on each simulation.  
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Appendix A – San Nicholas Scenarios 
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Appendix B – China Lake Scenarios 
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Appendix C – New London Scenarios 
 

 
 
 
  



















Fuel energy input 134175kWh/yr

Mean electrical efficiency 35 %

Quantity Value Units
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Battery:GS200 flow

Quantity Value

String size 1

Strings in parallel 1

Batteries 1

Bus voltage 100

Quantity Value Units

Nominal capacity 600kWh

Usable nominal capacity 600kWh

Autonomy 0hr

Lifetime throughput 0

Battery wear cost 0.000$/kWh

Average energy cost 0.035$/kWh

Energy in 132507kWh/yr

Energy out 93257kWh/yr

Storage depletion 600kWh/yr

Losses 38649kWh/yr

Annual throughput 111464kWh/yr

Expected life 25yr
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Fuel consumption 10798L/yr

Specific fuel consumption 0.29L/kWh

Fuel energy input 106252kWh/yr

Mean electrical efficiency 35 %

Quantity Value Units
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Quantity Value Units

Hours of operation 101hrs/yr

Number of starts 95starts/yr

Operational life 149yr

Fixed generation cost 56.87$/hr

Marginal generation cost 0.23$/kWh

Electrical production 28561kWh/yr

Mean electrical output 283kW

Min. electrical output 173kW

Max. electrical output 690kW

Fuel consumption 8354L/yr

Specific fuel consumption 0.29L/kWh

Fuel energy input 82206kWh/yr

Mean electrical efficiency 35 %
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Minimum output 7.19kW

Maximum output 11574.00kW

Wind penetration 31.25 %

Hours of operation 8760hrs/yr

Levelized cost 0.078$/kWh

Quantity Value Units

Generator:Kohler 750 Prime Power

Quantity Value Units

Hours of operation 102hrs/yr

Number of starts 96starts/yr

Operational life 147yr

Fixed generation cost 56.87$/hr

Marginal generation cost 0.23$/kWh

Electrical production 22553kWh/yr

Mean electrical output 221kW

Min. electrical output 173kW

Max. electrical output 690kW

Fuel consumption 6611L/yr

Specific fuel consumption 0.29L/kWh

Fuel energy input 65056kWh/yr

Mean electrical efficiency 35 %
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Quantity Inverter Rectifier Units

Capacity 750 675kW

Mean output 115 0kW

Minimum output 0 0kW

Maximum output 750 0kW

Capacity factor 15 0 %



































































































































































































































































System Report

System architecture

Battery GS200 flow 1strings

Converter System Converter 250kW

Grid Grid 25,000kW

Dispatch Strategy Cycle Charging

Cost summary

Capital Fuel Operating Replacement Salvage

Category
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)

ComponentGridGS200 flowConverter

Cost Summary

Total net present cost 199238592$

Levelized cost of energy 0.159$/kWh

Net Present Costs

Component Capital Replacement O&M Fuel Salvage Total

Grid 0 0 198,775,856 0 0 198,775,856

GS200 flow 324,589 7,176 31,026 0 -973 361,818

Converter 75,000 31,821 0 0 -5,989 100,832

System 399,589 38,996 198,806,896 0 -6,962 199,238,519

Annualized Costs

Component Capital Replacement O&M Fuel Salvage Total

Grid 0 0 15,376,183 0 0 15,376,183

GS200 flow 25,108 555 2,400 0 -75 27,988

Converter 5,802 2,462 0 0 -463 7,800

System 30,910 3,017 15,378,584 0 -539 15,411,972





Battery:GS200 flow

Quantity Value

String size 1

Strings in parallel 1

Batteries 1

Bus voltage 100

Quantity Value Units

Nominal capacity 600kWh

Usable nominal capacity 600kWh

Autonomy 0hr

Lifetime throughput 0

Battery wear cost 0.000$/kWh

Average energy cost 0.000$/kWh

Energy in 0kWh/yr

Energy out 502kWh/yr

Storage depletion 600kWh/yr

Losses -1102kWh/yr

Annual throughput 600kWh/yr

Expected life 25yr
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63.33

Converter

Quantity Inverter Rectifier Units

Capacity 250 225kW

Mean output 0 0kW

Minimum output 0 0kW

Maximum output 166 0kW

Capacity factor 0 0 %

Hours of operation 3 0hrs/yr

Energy in 502 0kWh/yr













Hours of operation 4,377 0hrs/yr

Energy in 1,283,450 0kWh/yr

Energy out 1,155,104 0kWh/yr

Losses 128,346 0kWh/yr

Quantity Inverter Rectifier Units
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($)

Demand
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January 0 0 0 18,553 0 296,843

February 0 0 0 16,811 0 268,978

March 0 0 0 16,941 0 271,062

April 0 0 0 22,535 0 360,567

May 0 0 0 17,657 0 282,514

June 0 0 0 23,894 0 382,297

July 0 0 0 24,491 0 391,852

August 0 0 0 22,568 0 361,094

September 0 0 0 16,176 0 258,820

October 0 0 0 14,744 0 235,900

November 0 0 0 16,518 0 264,286

December 0 0 0 19,891 0 318,260

Annual 0 0 0 24,491 03,692,473

Rate: Rate 1
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Quantity Inverter Rectifier Units

Capacity 24,000 21,600kW

Mean output 1,115 1,771kW

Minimum output 0 0kW

Maximum output 8,983 10,757kW

Capacity factor 5 7 %

Hours of operation 2,201 2,998hrs/yr
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Energy out 9,771,234 15,509,890kWh/yr
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Emissions

Pollutant Emissions Units

Carbon dioxide 30928012kg/yr

Carbon monoxide 129627kg/yr
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KHLR3250

Generator:Kohler 3250 Prime Power

Quantity Value Units

Hours of operation 8760hrs/yr

Number of starts 1starts/yr

Operational life 2yr

Fixed generation cost 2342.20$/hr

Marginal generation cost 0.18$/kWh

Electrical production 97033256kWh/yr

Mean electrical output 11077kW

Min. electrical output 5600kW

Max. electrical output 22400kW

Fuel consumption 23011234L/yr

Specific fuel consumption 0.24L/kWh

Fuel energy input 226430576kWh/yr

Mean electrical efficiency 43 %
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Appendix D – AUTEC Scenarios 
 

 

































Operational life 4yr

Fixed generation cost 235.85$/hr

Marginal generation cost 0.20$/kWh

Electrical production 10696306kWh/yr

Mean electrical output 2640kW

Min. electrical output 813kW

Max. electrical output 3250kW

Fuel consumption 2419964L/yr

Specific fuel consumption 0.23L/kWh

Fuel energy input 23812448kWh/yr

Mean electrical efficiency 45 %

Quantity Value Units
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Kohler 3250 Prime PowerOutput

0.00

3,250.00

Battery:GS200 flow

Quantity Value

String size 1

Strings in parallel 10

Batteries 10

Bus voltage 100

Quantity Value Units

Nominal capacity 6000kWh

Usable nominal capacity 6000kWh

Autonomy 4hr

Lifetime throughput 0

Battery wear cost 0.000$/kWh

Average energy cost 0.241$/kWh

Energy in 4366512kWh/yr



Energy out 3060535kWh/yr

Storage depletion 4746kWh/yr

Losses 1301230kWh/yr

Annual throughput 3658050kWh/yr

Expected life 25yr

Quantity Value Units
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100.00

Converter

Quantity Inverter Rectifier Units

Capacity 3,000 2,700kW

Mean output 756 316kW

Minimum output 0 0kW

Maximum output 2,754 1,793kW

Capacity factor 25 11 %

Hours of operation 5,168 2,482hrs/yr

Energy in 7,359,752 3,258,656kWh/yr

Energy out 6,623,762 2,769,838kWh/yr

Losses 735,990 488,819kWh/yr
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1,792.84
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