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Overview 
The feasibility of solar installations depends on several factors, including the solar resource available 
at each site, electricity costs, and the area available for photovoltaic (PV) systems. While different 
periods of electricity consumption may influence how solar energy offsets usage, the primary 
considerations for feasibility are the solar resource, cost of electricity, and space for installation, 
particularly in the absence of detailed hourly load data (Schiavone, D., 2024). The steps explained 
below were applied to each of the locations to calculate the preliminary photovoltaic (PV) system 
size. To determine the appropriate size for a PV system, the first step is calculating the daily energy 
requirement (kWh/day), which is typically based on the annual electricity use of the installation. 
However, relying solely on annual consumption figures can be misleading, as energy demand is not 
constant throughout the year. Variations in usage due to seasonal changes, operational hours, and 
occupancy levels can significantly impact daily energy needs, potentially leading to an undersized 
or oversized PV system if not accounted for properly. Next, we utilize regional solar data, such as 
the National Solar Radiation Database (NSRDB), to determine the average peak sun hours. Peak 
sun hours refer to the hours during which solar irradiance reaches a level sufficient for effective 
energy generation, typically defined as 1,000 watts per square meter (Schiavone, D., 2024). 
Essentially, one peak sun hour is equivalent to receiving 1 kWh of energy per square meter in a day. 
In Winston-Salem, the average peak sun hours are approximately 4.5 hours per day, meaning that, 
on average, each square meter of solar panel receives enough sunlight to generate about 4.5 kWh 
of energy daily. This analysis aims to ensure reliable energy performance while considering cost 
savings through effective sizing of the PV system. 

This calculation results in systems sized for each month, considering the variations in solar irradiance 
throughout the year. We then derive the average of these monthly sizes and apply a safety margin 
coefficient of 1.2 to ensure reliable performance and accommodate unexpected variations. In such 
cases, relying solely on monthly averages may not be sufficient, as peak loads can significantly 
exceed daily averages. To address these challenges, a more detailed approach involves conducting 
a parametric analysis using tools like the System Advisor Model (SAM), which allows us to evaluate 
how solar resource variations manifest over a year or more. By sizing the PV array based on the 
solar resource scenarios. We take a cautious approach to improve our ability to handle changes in 
energy demand and supply. Throughout the study, the “maximum PV size for the roof” is determined 
based on the available space on each building for implementing the new system. In each case, the 
PV system is sized to match available roof space.   

Another critical factor is the revenue payback period. Based on our findings, a coverage threshold 
of 70% or higher seems to offer significant advantages for our solar installations. The term "coverage 
threshold" refers to the proportion of energy demand that can be met by the solar system relative to 
the total energy consumption of a facility. In this context, achieving a coverage threshold of 70% 
means that the solar installation can supply 70% of the facility’s energy needs, which enhances the 
economic viability and sustainability of the project. The choice of the 70% value was based on 
several factors. This level of coverage is often considered a balanced target that maximizes both 
energy savings and the return on investment while also providing a buffer against fluctuations in 
energy production due to variable solar resources. Systems that meet or exceed this threshold can 
effectively reduce electricity costs, improve energy resilience, and contribute positively to overall 
energy management goals. For small sites that are considered excellent for solar PV, such as Fire 
Station #3 and Reynolds Park, investment costs should be covered within 15-25 years. For larger 
sites, investment recovery should be viable within 25 to 30 years, such as at the Police Firing Range 
& Training Center, making it a good option despite the potential for economies of scale. The Police 



 

  

7 
 
 

C2C: Clean Energy to Communities 

PNNL-36980 

 

Firing Range and Training Center’s 41% coverage falls short, but it has a feasible payback period 
due to a different rate cost in Winston-Salem’s tariff. In order to review the feasibility for other sites, 
the 70% threshold can be applied as a guideline, as well as the expected average of 25 years 
payback period previously mentioned . These techniques help with locating the best PV system 
application based on revenue. 

Methods 

To effectively size the PV system, calculations start by determining the daily energy requirement, 
which is denoted as A kWh/day. This value represents the total energy needs of the installation. The 
daily energy requirement is calculated based on the installation’s annual electricity usage. Next, we 
utilize regional solar data, such as the National Solar Radiation Database (NSRDB), to identify the 
average peak sun hours available at the site. In Winston-Salem, for example, the average peak sun 
hours are approximately B kWh/m²/day, equivalent to about 4.5 kWh/m²/day. Peak sun hours 
indicate the hours during which solar irradiance reaches a level sufficient for effective energy 
generation, typically defined as 1,000 watts per square meter. To estimate the energy generated by 
the PV arrays, we calculate the daily energy generation per kW of PV capacity, denoted as C 
kWh/kW of capacity per day. This calculation accounts for the system efficiency factor, which in this 
case is set at 85% to reflect losses due to various components, such as inverter efficiency, shading, 
and temperature effects. The effective generation can be calculated as follows: 

 𝐶 = 𝐵 × 𝐸𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦 𝐹𝑎𝑐𝑡𝑜𝑟 (1) 

With the daily energy requirement and the effective generation per kW established, we can 
determine the required PV capacity using the following equation: 

𝑅𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑃𝑉 𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦 (𝑘𝑊) =
𝐴

𝐶
 

This equation provides the necessary capacity of the PV system to meet the energy needs 
of the installation. (Go Green Solar)  

Finally, to determine the space required for the PV installation, denoted as F m² (Raman, M., 2024), 
we multiply the required capacity by the area needed per kW of PV capacity: 

𝐹 = 𝑅𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑃𝑉 𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦 (𝑘𝑊) × 𝐴𝑟𝑒𝑎 𝑝𝑒𝑟 𝑘𝑊 (
𝑚2

𝑘𝑊
) 

By following this systematic approach, we can accurately size the PV system to meet the daily 
energy requirements while taking into account local solar resources and system efficiencies. This 
method ensures that the installation is neither undersized nor oversized. Tools like Google Earth 
were utilized to estimate the roof area for each installation site. This information was combined with 
the required PV capacity to calculate an adjusted PV size using the System Advisor Model. The 

(2) 

 

 

(3) 
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adjusted size takes into account the dimensions of the selected PV panels, ensuring that the system 
is tailor to the available roof area to ensure optimal performance. 

The feasibility factor calculated in each case was derived from the approach outlined by (Reca et 
al., 2015). It evaluates the effectiveness of a solar energy system in reducing electricity consumption. 
The provided equation can be interpreted as a Feasibility Factor (FF): 

𝐹𝐹 = 1 − (
𝐸𝐺 − 𝐸𝐴𝐶

𝐸𝐺
) × 100 

Where 𝐸𝐺 is electricity use without system and 𝐸𝐴𝐶 refers to energy generated and supplied by the 
solar energy system. This represents the total amount of electricity consumed by a facility or 
installation before the integration of the solar energy system. The numerator represents the 
remaining electricity needed after the solar system’s contribution. It represents the actual energy 
produced and used from the solar panels. This equation serves as a useful metric for calculating the 
effectiveness of a solar energy system in meeting a facility's electricity demands. A higher feasibility 
factor signifies greater reliance on solar energy and less dependence on external electricity sources. 
A Feasibility Factor of 100% Indicates that the solar energy system meets all the electricity needs, 
meaning no additional electricity is needed from the grid. 

 
The total installed cost per capacity of $2.5/Wdc was provided by the Winston-Salem committee for 
this project. To calculate the LCOE from (U.S. Department of Energy, 2015), the overall system cost 
is determined by multiplying the system capacity (in kW) by the installed cost rate of $2.5 per Wdc. 
This total system cost serves as the basis for the LCOE calculation. The formula for the LCOE for 
the first year is : 

𝐿𝐶𝑂𝐸𝑌𝑒𝑎𝑟 1 =
𝐶𝑜𝑠𝑡𝑇𝑜𝑡𝑎𝑙 − 𝐵𝑖𝑙𝑙𝑆𝑦𝑠𝑡𝑒𝑚

𝑇𝑜𝑡𝑎𝑙 𝐸𝑛𝑒𝑟𝑔𝑦
 

Where 𝐶𝑜𝑠𝑡𝑇𝑜𝑡𝑎𝑙 is the total cost of the PV system installation, 𝐵𝑖𝑙𝑙𝑆𝑦𝑠𝑡𝑒𝑚 is the reduced electricity bill 

after the system is installed and Total Energy is the amount of energy the system generates in the 
first year. For year n, the LCOE can be calculated by adding the LCOE from year 1 to the difference 
between the electricity bills with and without the system, divided by the energy produced in Year n: 

𝐿𝐶𝑂𝐸𝑌𝑒𝑎𝑟 𝑛 = 𝐿𝐶𝑂𝐸𝑌𝑒𝑎𝑟 1 +
∑ 𝐵𝑖𝑙𝑙𝑁𝑜𝑛−𝑆𝑦𝑠𝑡𝑒𝑚𝑡

𝑛
𝑡=1 − 𝐵𝑖𝑙𝑙𝑆𝑦𝑠𝑡𝑒𝑚𝑡

∑ 𝑇𝑜𝑡𝑎𝑙 𝐸𝑛𝑒𝑟𝑔𝑦𝑡
𝑛
𝑡=1

 

This formula calculates the total cost savings over n years and divides it by the total energy produced 
over the same period. Where 𝐵𝑖𝑙𝑙𝑁𝑜𝑛−𝑆𝑦𝑠𝑡𝑒𝑚𝑡

 is the electricity bill for each year without the solar 

system, 𝐵𝑖𝑙𝑙𝑆𝑦𝑠𝑡𝑒𝑚𝑡
 is the reduced electricity bill with the solar system and 𝐵𝑖𝑙𝑙𝑆𝑦𝑠𝑡𝑒𝑚𝑡

 is the energy 

generated by the system each year. The formula sums the savings (the difference between bills with 
and without the system) over n years and divides by the total energy produced during those years, 
giving a cumulative LCOE over the n-year period. 

(4) 

(5) 

(6) 
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Fire Station #3 
The analysis for Fire Station #3 indicates that it is an excellent option for solar PV 

installation. With a calculated system size of 32.3 kW, the available area of approximately 

115 m² reduces the maximum system size to 22.3 kW, representing a 31% reduction. The 

feasibility study indicates that a solar installation will cover at least 88.8% of the building’s 

electricity consumption. 

Photovoltaic Sizing / System Advisor Model Analysis 

The following information details the component specifications and PV sizing, obtained using the 
SAM. The PV modules selected for this system are the SunPower SPR-E19-310, which is a 310-
watt panel, paired with the SunPower SPR-12000-3 [480] inverter, offering a maximum power 
output of 12.2 kW. For further information on component characteristics, please refer to the 
Appendix. 

The following sizing specifications and details were obtained using the SAM: 

• Modules per string: 9,8,7 

• Strings in parallel: 3 

• Subarray: 3 

• Number of modules: 72 

• Inverter maximum input voltage: 800V 

• Voc at reference conditions (V): 579.6, 515.2, 450.8 

• Number of inverters: 2 

For more information on component characteristics, please refer to the Appendix. 

Generation Analysis: 

The generation analysis provides information on the cost savings and energy production achieved 
with the installed PV system, including demand coverage, efficiency, and cost-effectiveness. 

• Total electricity bill with system: $680.16 

• Total electricity bill without system: $4,801.67 

• Total electricity consumption (kWh/yr): 37,657 

• Total electricity use without system (kWh/yr): 4,218 (11.2%) 

• Total AC energy (kWh/yr): 33,438 

• Total installed cost: $55,750.00 

• Total installed cost per capacity: $2.5/Wdc 
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Tables 
Table 1: Generation Analysis Data 

 

 

Table 2: Levelized Cost of Energy (LCOE) 

Years LCOE 

1 1.67 

5 0.3334 

10 0.1667 

15 0.1111 

 

Table 3: Revenue for First 15 Years 
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Figures 

 

 

Figure 1: Fire Station #3 – Image from Google Maps 

 

Figure 1 illustrates a possible layout for the solar system at Fire Station #3. 
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Police Firing Range and Training Center 
The analysis for the Police Firing Range & Training Center indicates that it is a good 

option for solar PV installation. With a calculated system size of 525 kW, the available 

area of approximately 1,614 m² reduces the maximum system size to 307 kW, 

representing a 41% reduction. The feasibility study indicates that a solar installation will 

cover at least 41.8% of the building’s electricity consumption. 

Photovoltaic Sizing / SAM Analysis 

The following information details the component specifications and PV sizing, obtained using the 
SAM. The PV modules selected for this system are the SunPower SPR-E19-310, which is a 310-
watt panel, paired with the SunPower SPR-15000-3 [480] inverter, offering a maximum power 
output of 15.3 kW. For further information on component characteristics, please refer to the 
Appendix. 

The following sizing specifications and details were obtained using the SAM: 

• Modules per string: 30 

• Strings in parallel: 9,8,8,8 

• Subarray: 4 

• Number of modules: 990 

• Inverter maximum input voltage: 800V  

• Voc at reference conditions (V): 1,932 

• Number of inverters: 18 

• Total module area (m^2): 1,614 

For more information on component characteristics, please refer to the Appendix. 

Generation Analysis 

The generation analysis provides information on the cost savings and energy production achieved 
with the installed PV system, including demand coverage, efficiency, and cost-effectiveness. 

• Total electricity bill with system: $46,021.79 

• Total electricity bill without system: $62,280.54 

• Total electricity consumption (kWh/yr): 612,323 

• Total electricity use without system (kWh/yr): 356,224 (58.2%) 

• Total AC energy (kWh/yr): 256,098 

• Total installed cost: $767,500.00 

• Total installed cost per capacity: $2.5/Wdc 
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Tables 
Table 4: Generation Analysis Data 

 
 

Table 5: Levelized Cost of Energy (LCOE) 

Years LCOE 

1 3.00 

5 0.60 

10 0.30 

15 0.20 

20 0.15 

30 0.10 
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Table 6: Revenue for First 30 Years 

 

 

Figures 

 

 

Figure 2: Police Firing Range and Training Center – Image from Google Maps 

 

Figure 2 illustrates a possible layout for the solar system at the Police Firing Range and Training 
Center. 
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Bus Station (100 W 5th St.)  
The bus station analysis indicates that it is not a viable option, with a calculated size of 229 kW, an 
approximate area of 1,300 m², which reduces the maximum PV size to a 198 kW system. This 
attains for a 14% reduction. The feasibility of a solar installation shows that it can cover at least 
67.1% of the building's electricity consumption. 

Photovoltaic Sizing / SAM Analysis 

The following information details the component specifications and PV sizing, obtained using the 
SAM. The PV modules selected for this system are the SunPower SPR-E19-310, which is a 310-
watt panel, paired with the SunPower SPR-15000-3 [480] inverter, offering a maximum power 
output of 15.3 kW. For further information on component characteristics, please refer to the 
Appendix. 

The following sizing specifications and details were obtained using the SAM: 

• Modules per string: 20 

• Strings in parallel: 8 

• Subarray: 4 

• Number of modules: 640 

• Inverter maximum input voltage: 800V  

• Voc at reference conditions (V): 1,288 

• Number of inverters: 12 

• Total module area (m^2): 1,043 

For more information on component characteristics, please refer to the Appendix. 

 

Generation Analysis 

The generation analysis provides information on the cost savings and energy production achieved 
with the installed PV system, including demand coverage, efficiency, and cost-effectiveness. 

• Total electricity bill with system: $20,893.31 

• Total electricity bill without system: $33,566.55 

• Total electricity consumption (kWh/yr): 369,383 

• Total electricity use without system (kWh/yr): 121,566 (32.9%) 

• Total AC energy (kWh/yr): 247,816 

• Total installed Cost: $496,250.00 

• Total installed cost per capacity: $2.5/Wdc 
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Tables 
Table 7: Generation Analysis Data 

 

 

Table 8: Levelized Cost of Energy (LCOE) 

Years LCOE 

1 2.00 

5 0.4004 

10 0.2002 

15 0.1334 

20 0.1001 

30 0.0667 

 

 

 

 

 

 

 



 

  

17 
 
 

C2C: Clean Energy to Communities 

PNNL-36980 

 

Table 9: Revenue for First 30 Years 

 

 

Figures 

 

 

Figure 3: Bus Station (100 W 5th St.) – Image from Google Maps 

 

Figure 3 illustrates a possible layout for the solar system at the bus station. 

 

 

 $(600,000.00)

 $(500,000.00)

 $(400,000.00)

 $(300,000.00)

 $(200,000.00)

 $(100,000.00)

 $-

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Revenue



 

  

18 
 
 

C2C: Clean Energy to Communities 

PNNL-36980 

 

Reynolds Park (Anderson)   
The analysis for Reynolds Park indicates that it is an excellent option for solar PV 

installation. With a calculated system size of 65 kW, the available area of approximately 

332 m² reduces the maximum system size to 63 kW, representing a 3% reduction. The 

feasibility study indicates that a solar installation will cover at least 90.8% of the building’s 

electricity consumption. 

Photovoltaic Sizing / SAM Analysis 

The following information details the component specifications and PV sizing, obtained using the 
SAM. The PV modules selected for this system are the SunPower SPR-E19-310, which is a 310-
watt panel, paired with the SunPower SPR-12000-3 [480] inverter, offering a maximum power 
output of 12.2 kW. For further information on component characteristics, please refer to the 
Appendix. 

The following sizing specifications and details were obtained using the SAM: 

• Modules per string: 12 

• Strings in parallel: 6,6,5 

• Subarray: 3 

• Number of modules: 204 

• Inverter maximum input voltage: 800V  

• Voc at reference conditions (V): 772.8 

• Number of inverters: 5 

• Total module area (m^2): 332.7 

For more information on component characteristics, please refer to the Appendix. 

 

Generation Analysis 

The generation analysis provides information on the cost savings and energy production achieved 
with the installed PV system, including demand coverage, efficiency, and cost-effectiveness. 

• Total electricity bill with system: $1,591.01 

• Total electricity bill without system: $10,833.95 

• Total electricity consumption (kWh/yr): 105,151 

• Total electricity use without system (kWh/yr): 9,718 (9.4%) 

• Total AC energy (kWh/yr): 95,431 

• Total installed cost: $157,500.00 

• Total installed cost per capacity: $2.5/Wdc 
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Tables 
Table 10: Generation Analysis Data 

 
 

Table 11: Levelized Cost of Energy (LCOE) 

Years LCOE 

1   1.65  

5 0.3300 

10 0.1650 

15 0.1100 

20 0.0825 

 

Table 12: Revenue for First 20 Years 
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Figures 

 

 

Figure 4: Reynolds Park – Image from Google Maps 

 

Figure 4 illustrates a possible layout for the solar system at Reynolds Park. 
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Sedge Garden  
The analysis for Sedge Garden indicates that it is a good option for solar PV installation. 

With a calculated system size of 98 kW, the available area of approximately 376 m² 

reduces the maximum system size to 72 kW, representing a 26.5% reduction. The 

feasibility study indicates that a solar installation will cover at least 68.6% of the building’s 

electricity consumption. 

Photovoltaic Sizing / SAM Analysis 

The following information details the component specifications and PV sizing, obtained using the 
SAM. The PV modules selected for this system are the SunPower SPR-E19-310, which is a 310-
watt panel, paired with the SunPower SPR-12000-3 [480] inverter, offering a maximum power 
output of 12.2 kW. For further information on component characteristics, please refer to the 
Appendix. 

The following sizing specifications and details were obtained using the SAM: 

• Modules per string: 15,15,12,12 

• Strings in parallel: 5,4,4,4 

• Subarray: 4 

• Number of modules: 231 

• Inverter maximum input voltage: 800V  

• Voc at reference conditions (V): 966, 772.8 

• Number of inverters: 6 

• Total module area (m^2): 376.8 

For more information on component characteristics, please refer to the Appendix. 

Generation Analysis 

The generation analysis provides information on the cost savings and energy production achieved 
with the installed PV system, including demand coverage, efficiency, and cost-effectiveness. 

• Total electricity bill with system: $7,660.52 

• Total electricity bill without system: $16,492.40 

• Total electricity consumption (kWh/yr): 157,749 

• Total electricity use without system (kWh/yr): 49,470 (31.4%) 

• Total AC energy (kWh/yr): 108,277 

• Total installed cost: $179,000.00 

• Total installed cost per capacity: $2.5/Wdc 
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Tables 
Table 13: Generation Analysis Data 

 
 

Table 14: Levelized Cost of Energy (LCOE) 

Years LCOE 

1    1.65  

5 0.3306 

10 0.1653 

15 0.1102 

25 0.0661 

 

Table 15: Revenue for First 25 Years 
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Figure 5: Sedge Garden – Image from Google Maps 

 

Figure 5 illustrates a possible layout for the solar system at Sedge Garden. 
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Salem Lake Marina 
The analysis for Salem Lake Marina indicates that it is not a viable option for solar PV 

installation. With a calculated system size of 90 kW, the available area of approximately 

160 m² reduces the maximum system size to 31 kW, representing a 65.5% reduction. The 

feasibility study indicates that a solar installation will cover at least 32.3% of the building’s 

electricity consumption. 

Photovoltaic Sizing / SAM Analysis 

The following information details the component specifications and PV sizing, obtained using the 
SAM. The PV modules selected for this system are the SunPower SPR-E19-310, which is a 310-
watt panel, paired with the SunPower SPR-15000-3 [480] inverter, offering a maximum power 
output of 15.3 kW. For further information on component characteristics, please refer to the 
Appendix. 

The following sizing specifications and details were obtained using the SAM: 

• Modules per string: 10 

• Strings in parallel: 3,3,2,2 

• Subarray: 4 

• Number of modules: 100 

• Inverter maximum input voltage: 800V  

• Voc at reference conditions (V): 644 

• Number of inverters: 2 

• Total module area (m^2): 163 

For more information on component characteristics, please refer to the Appendix. 

Generation Analysis 

The generation analysis provides information on the cost savings and energy production achieved 
with the installed PV system, including demand coverage, efficiency, and cost-effectiveness. 

• Total electricity bill with system: $11,339.17 

• Total electricity bill without system: $14,569.64 

• Total electricity consumption (kWh/yr): 144,265 

• Total electricity use without system (kWh/yr): 97,574 (67.6%) 

• Total AC energy (kWh/yr): 46,690 

• Total installed cost: $77,500.00 

• Total installed cost per capacity: $2.5/Wdc 
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Tables 
Table 16: Generation Analysis Data 

 

 

Table 17: Levelized Cost of Energy (LCOE) 

Years LCOE 

1 1.66  

5 0.3319 

10 0.1659 

15 0.1106 

20 0.0829 

30 0.0553 
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Table 18: Revenue for First 30 Years 

 

 

Figures 

 

 

Figure 6: Salem Lake Marina – Image from Google Maps 

 

Figure 6 illustrates a possible layout for the solar system at Salem Lake Marina. 
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Johnson Municipal Center 
The analysis for Johnson Municipal Center indicates that it is not a viable option for solar 

PV installation. With a calculated system size of 400 kW, the available area of 

approximately 2,035 m² reduces the maximum system size to 387 kW, representing a 3% 

reduction. The feasibility study indicates that a solar installation will cover at least 57.7% of 

the building’s electricity consumption. 

Photovoltaic Sizing / SAM Analysis 

The following information details the component specifications and PV sizing, obtained using the 
SAM. The PV modules selected for this system are the SunPower SPR-E19-310, which is a 310-
watt panel, paired with the SunPower SPR-12000-3 [480] inverter, offering a maximum power 
output of 12.2 kW. For further information on component characteristics, please refer to the 
Appendix. 

The following sizing specifications and details were obtained using the SAM: 

• Modules per string: 26 

• Strings in parallel: 12 

• Subarray: 4 

• Number of modules: 1,248 

• Inverter maximum input voltage: 800V  

• Voc at reference conditions (V): 1,674.4 

• Number of inverters: 28 

• Total module area (m^2): 2,035.4 

For more information on component characteristics, please refer to the Appendix. 

Generation Analysis 

The generation analysis provides information on the cost savings and energy production achieved 
with the installed PV system, including demand coverage, efficiency, and cost-effectiveness. 

• Total electricity bill with system: $27,930.24 

• Total electricity bill without system: $52,156.54 

• Total electricity consumption (kWh/yr): 643,159 

• Total electricity use without system (kWh/yr): 271,713 (42.2%) 

• Total AC energy (kWh/yr): 371,446 

• Total installed cost: $967,500.00 

• Total installed cost per capacity: $2.5/Wdc 
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Tables 
Table 19: Generation Analysis Data 

 

 

Table 20: Levelized Cost of Energy (LCOE) 

Years LCOE 

1 2.60 

5 0.5209 

10 0.2604 

15 0.1736 

20 0.1302 

30 0.0868 

 

 

 

 

 

 

Table 21: Revenue for First 30 Years 
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Figures 

 

 

Figure 7: Johnson Municipal Center – Image from Google Maps 

 

Figure 7 illustrates a possible layout for the solar system at Johnson Municipal Center. 
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Hanes Hosiery Center 
The Hanes Hosiery Center analysis indicates that it is a good location for solar PV. With a 
calculated size of 83.6 kW and an approximate area of 335 m², the maximum PV size is limited to 
a 60 kW system (a 28% reduction). The feasibility study indicates that a solar PV installation will 
cover at least 67% of the building’s electricity consumption. 

Photovoltaic Sizing / SAM Analysis 

The following information details the component specifications and PV sizing, obtained using the 
SAM. The PV modules selected for this system are the SunPower SPR-E19-310, which is a 310-
watt panel, paired with the SunPower SPR-15000-3 [480] inverter, offering a maximum power 
output of 15.3 kW. For further information on component characteristics, please refer to the 
Appendix. 

The following sizing specifications and details were obtained using the SAM: 

• Modules per string: 12 

• Strings in parallel: 4 

• Subarray: 4 

• Number of modules: 192 

• Inverter maximum input voltage: 800V  

• Voc at reference conditions (V): 772.8 

• Number of inverters: 4 

• Total module area (m^2): 313 

For more information on component characteristics, please refer to the Appendix. 

Generation Analysis 

The generation analysis provides information on the cost savings and energy production achieved 
with the installed PV system, including demand coverage, efficiency, and cost-effectiveness. 

• Total electricity bill with system: $5,077.29 

• Total electricity bill without system: $10,045.54 

• Total electricity consumption (kWh/yr): 99,744 

• Total electricity use without system (kWh/yr): 44,466 (32.9%) 

• Total AC energy (kWh/yr): 90,452 

• Total installed cost: $148,750.00 

• Total installed cost per capacity: $2.5/Wdc 
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Tables 
Table 22: Generation Analysis Data 

 

 

Table 23: Levelized Cost of Energy (LCOE) 

Years LCOE 

1 1.64 

5 0.3289 

10 0.1644 

15 0.1096 

20 0.0822 

30 0.0548 
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Table 24: Revenue for First 30 Years 

 

 

Figures 

 

 

Figure 8: Hanes Hosiery Center – Image from Google Maps 

 

Figure 8 illustrates a possible layout for the solar system at Hanes Hosiery Center.  
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Carl Russell Center 
The analysis for Carl Russell Center indicates that it is an excellent option for solar PV 

installation. With a calculated system size of 59 kW, the available area of approximately 

300 m² reduces the maximum system size to 54.5 kW, representing an 8% system 

reduction. The feasibility study indicates that a solar installation will cover at least 86.5% of 

the building’s electricity consumption. 

Photovoltaic Sizing / SAM Analysis 

The following information details the component specifications and PV sizing, obtained using the 
SAM. The PV modules selected for this system are the SunPower SPR-E19-310, which is a 310-
watt panel, paired with the SunPower SPR-12000-3 [480] inverter, offering a maximum power 
output of 12.2 kW. For further information on component characteristics, please refer to the 
Appendix. 

The following sizing specifications and details were obtained using the SAM: 

• Modules per string: 10,10,12,12 

• Strings in parallel: 4 

• Subarray: 4 

• Number of modules: 176 

• Inverter maximum input voltage: 800V  

• Voc at reference conditions (V): 644.0, 772.8 

• Number of inverters: 4 

• Total module area (m^2): 287 

For more information on component characteristics, please refer to the Appendix. 

Generation Analysis 

The generation analysis provides information on the cost savings and energy production achieved 
with the installed PV system, including demand coverage, efficiency, and cost-effectiveness. 

• Total electricity bill with system: $2,044.75 

• Total electricity bill without system: $9,828.76 

• Total electricity consumption (kWh/yr): 95,021 

• Total electricity use without system (kWh/yr): 12,797 (13.5%) 

• Total AC energy (kWh/yr): 82,223 

• Total installed cost: $136,250.00 

• Total installed cost per capacity: $2.5/Wdc 
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Tables 
Table 25: Generation Analysis Data 

 
 

Table 26: Levelized Cost of Energy (LCOE) 

Years LCOE 

1 1.65 

5 0.3314 

10 0.1657 

15 0.1104 

20 0.0828 

 

Table 27: Revenue for First 21 Years 
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Figures 

 

 

Figure 9: Carl Russel Center – Image from Google Maps 

 

Figure 9 illustrates a possible layout of the solar system at Carl Russel Center. 
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Appendices 
Module Characteristics  

Name  SunPower SPR-E19-310 

Manufacturer SunPower  

Technology Mono-c-Si 

I_sc_ref 6.05 

V_oc_ref 64.4 

Max Power  310 

 

Inverter Characteristics: 

Name  SunPower SPR-12000-3 [480] 

Manufacturer SunPower  

Technology Type Non-Hybrid 

Max Current  18.2 

Max Voltage 800 

Max Power  12.2 kW 

MPPT Inputs 1 

 

Name  SunPower SPR-15000-3 [480] 

Manufacturer SunPower  

Technology Type Non-Hybrid 

Max Current  22.7 

Max Voltage 800 

Max Power  15.3 kW 

MPPT Inputs 1 
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