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Sheepscot Valley Regional School Unit (RSU 12) Solar Farm Project 

 

Photovoltaic (PV) Power Generation 

 

Feasibility Study 
  
  
  
Addressing:  
1. Municipal Facilities   
2. RSU 12 School Facilities 
3. Sheepscot General Store 
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Overview 
  
The Sheepscot Valley Regional School Unit (RSU 12) has hired Maine Solar Engineering to 
research the potential for a photovoltaic (PV) system project to provide power for the following: 

1. RSU12 Schools  
a. Chelsea 
b. Palermo 
c. Somerville 
d. Whitefield 
e. Windsor 

2. Town Municipal Facilities 
a. Chelsea 
b. Palermo 
c. Somerville 
d. Whitefield 
e. Windsor 
f. Westport Island 

3. Business 
a. Sheepscot General Store 

 
The system is to be owned by RSU12 and structured as a Solar Farm.  In addition, to providing 
power to the RSU12 schools the, PV system will provide power to the non-RSU12 participants.  
The agreements between RSU12 and the non-RSU12 participants will be negotiated and is not 
part of the scope of this feasibility study.  This study will only identify the power use and 
projection for each member and its percentage of the total system’s predicted production. 
 
The feasibility report addresses the estimated costs and benefits of developing PV power 
generation for the solar farm.  The research consisted of auditing power use and cost and 
performing an economic analysis.   The power use audit was performed using the CMP bills and 
Constellation bills for the fiscal year period in 2018-2019.  (All the audit data was provided in 
spreadsheet form by RSU12 representative.)  From there the 2019-2020 projected analysis was 
created using the projected updated CMP rates (2% increase) for 2019-20 against the 2018-19 
usage for the municipal towns and the small-business.  (Appendix A shows the detailed 
spreadsheet that resulted from the power use audit.)  
 
 The most significant power users in the above facilities are classified as Medium General 
Service 3 phase or 1 phase by CMP.  All the RSU 12 accounts are subjected to demand charges, 
which are the most significant part of their distribution charges.  Demand charges are applied to 
any medium general service single phase of three or 1 phase account whose peak demand 
(threshold) exceeds 20 kilowatts (kw) for a 15-minute period during the month.  As a result of 
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peak demand exceeding the threshold, the customer is locked into peak demand charges until 
peak demand for any 15-minute period per month is under 20 kw for one year.  
  

Central Maine Power (CMP) Net Metering Compensation 
 
The current met metering rules implemented by the Public Utilities Commission (PUC) provide 
kilowatt hour (kwh) credit for power exported to the grid.  The projected compensation is as 
follows: 
 

1. 100% credit for power generation charges (CMP standard offer). 
2. For small general service accounts (SGS), 100% of all distribution charges except 

connection fee. 
3. For medium general service (MGS), 75% of the distribution charges including demand 

charges. 
4. No credits are applied to connection fee or tax. 

 
Current rates for 2019 (see Appendix G for CMP rate structure: 

1. Generation (standard offer) rate is .09 per kwh. 
2. Distribution charges for MGS customers are $.003745 per kwh. 
3. MGS demand charges average $23.37 per kw per month. 
4. Connection charges for 3 phase MGS accounts is $38.03 per month. 
5. Distribution charges for SGS customers are $.058075 per kwh. 
6. Connection charges for single phase SGS accounts are $15.33 per month. 

 

New Solar Legislation 
 
LD1711 signed into law this year is effective 1/1/2020.  What is pertinent to RSU12 is the new 
compensation for Medium General Service (MGS) accounts.  MGS accounts are accessed 
demand charges as part of their distribution cost.  Under current net metering rules, demand 
charges are not offset by kwh credits exported to the grid.  Under the new law MGS customers 
can receive credit for 75% of the distribution costs. The rule making for going through this 
process is to be finalized by the PUC by end of this year. 
 
The current net metering rules (which are still in effect) provide kwh credits for all supply 
charges and all distributions charges except connections fees. 
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Renewable Energy Credits (RECS) 
 
Additional compensation can be received through the sales of RECs.  Properly recorded solar 
production are packaged as RECs and sold by brokers on the REC market (currently in 
Massachusetts).  The RECs purchase by Power companies help the utilities meet the Renewable 
Portfolio Standards (RPS) mandated by law.  RECs are priced by megawatt hours (mwh).  The 
2020 estimated rate for RECs is $20 per mwh.   

 

Power Use Summaries 

  
The audit of 2018-19 utility bills tabulated a power use totals for municipal accounts of 146,733 
kwh per year at a cost of $27,435 and RSU 12 of 953,886 kwh per year at a cost of $115,801 (see 
Appendix A)  Sheepscot General Store uses 82,221 kwh per year at a cost of $10,763 with 
demand charges.  The grand total for all accounts is 1,182,840 kwh per year  at a cost of 
$153,999. 
 
The following is a breakdown of yearly power use and value for each of the solar farm 
participants: 
 

1. RSU12 Schools 
 

School Total kwh Total Cost Percentage of Grand Total 

Chelsea 398,450 $44,478.70 33.69% 

Palermo 109,924 $13,697.88 9.29% 

Somerville 58,781 $7,747.45 4.97% 

Whitefield 140,391 $18,343.57 11.87% 

Windsor 246,340 $31,533.87 20.83% 

 
 

2. Town Municipal Facilities 
 

School Total kwh Total Cost Percentage of Grand Total 

Chelsea 20,067 $3,471.92 1.7% 

Palermo 17,667 $3,282.26 1.49% 

Somerville 11,931 $2,284.93 1.01% 

Whitefield 13,211 $1,529.11 1.12% 

Windsor 57,126 $10,509.94 4.83% 

Westport Island 26,731 $6,356.70 2.26% 
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3. Business 

 

Business Total kwh Total Cost Percentage of Grand Total 

Sheepscot General Store 82,221 $10,762.73 6.95% 

 

PV System and Location 
  
RSU 12 owns over 7 acres of empty property on the Ridge Road at the Windsor Elementary 
School.  There are three phase power lines feeding  the Windsor Elementary School. Therefore, 
the Windsor Elementary School property is a promising location to provide PV power generation 
for the RSU 12 school buildings, the associated towns, and the Sheepscot Store. 
 
A 875 kw PV system is predicted, on average, to produce 1,162,023 kwh per year. This 
production is based on the National Renewable Energy Laboratory’s (NREL) PVWatts 
photovoltaic (PV) system modeling program (see Appendix I). A 875 kw ground mount PV 
system would require approximately 3 to 3.5 acres. 
 
With a projected installed cost of $1.75 per watt of solar panels, the total cost of the PV system 
would be $1,531,250.  A solar farm with multiple participants needs to determine the required 
investment by each participant.  This can be related to each participant’s percentage of total 
power use. 
 
.   

25 Year Value Projections 
 
The 25 Year value analysis shows the economic opportunity of the proposed PV system.  
Appendices B, C, and D a 25 Year projection of the savings value for providing PV power for all 
solar farm participants. The value reflects the credits that would be received for the power 
exported to CMP and assumes an average 2% increase in credit value per year.  Appendix B, C, 
and D identify cumulative savings or avoided costs over 25 years starting in 2021.  The 
following shows the avoided costs or savings for each of the solar farm participants: 
 

1. RSU12 Schools – Appendix C 
 

School Year 1 Year 25 

All $107,244.49 $3,313,018.85 
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2. Town Municipal Facilities – Appendix B 
 

School Year 1 Cumulative Year 25 

Chelsea $2,794.23 $89,499.99 

Palermo $1,673.75 $53,610.71 

Somerville $1,346.87 $43,140.65 

Whitefield $1,372.49 $43,961.37 

Windsor $8,999.77 $288,265.39 

Westport Island $5,114.11 $158,692.37 

 
3. Business – Appendix D 

 

Business Year 1 Year 25 

Sheepscot General Store $9,656.52 $309,301.31 

 
  

Power Purchase Agreement (PPA) 
  
A power purchase agreement is a contract between two parties, one who initially owns the PV 
generation system (“Investor”) and one who owns the property (“Owner”) where the PV system 
is installed.  The owner purchases electricity from the investor at a discounted rate for the time 
period that the investor owns the PV system.  The PPA contract defines all the terms for sale of 
electricity between the two parties, including when the project will begin operation, schedule for 
delivery of electricity, payment terms, and termination.  The contract also contains stipulations to 
protect the interests of both parties and provide a path of resolution for unexpected events.  
  
The incentive for investors to enter into PPA agreements is reduction in federal incomes taxes.  
This is accomplished by receiving an investment tax credit (ITC) of 26% (for 2020) of the 
installed cost for which solar systems qualify.  In addition, the investor can depreciate the 
investment over 6 years, which provides additional tax reductions.    
  
The incentive for the property owner is a six initial period of discounted power costs followed by 
the opportunity to buy the PV system at a discounted cost.  
  
The key economic items of a PPA agreement for the owner are as follows: 

1. The purchase price (per kwh) of electricity from the owner (typically 95% of the net 
metering value of the power).  
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2. Periodic increase in the power purchase rate due to increase in the net metering value as a 
result of utility rate increases.  

3. The length of time that the investor will own the PV system and any flexibility for 
extending that time.  Typically, the investor should offer a buyout price for the owner in 
six years at a “fair market value”.  The fair market value will be a percentage of the 
installed cost.  The agreement on this cost by both parties is crucial to both their 
economic benefit.  

  

Power Purchase Agreement (PPA) Cash Flows 
 
A PPA to finance and construct a PV system is the most cost effective method for non-profits to 
benefit from PV system.  There are solar installers in Maine that offer PPA agreements to 
facilitate PV systems for non-profits. 
 
Appendix F shows cash flow spreadsheets for both PPA parties for a proposed 875 kw PV 
system over 30 years.  The PPA cash flow for RSU12 shows an installed cost of $1,600,000 and 
a year 6 buyout price of 50% of the installed cost or $800,000.  In the first 6 years the PPA 
investor would charge the solar farm participant accounts at a rate of 95% of year 1 power rates. 
The total 30 year net cash flow is with a 2% power escalation rate is $3,636,060 with an ROI of 
454.51%.  In addition, to the avoided costs of not buying power RECs can sold (See RECs 
section).  At $20 per mwh the yearly value of RECs would be $23,240.  The REC market is not 
included in the cash flow analysis, since it is an unpredictable market 
 
Appendix F also shows a spreadsheet for the investors which includes their initial cost, estimated 
tax benefits, net cash flow, and ROI.  Both the RSU12 and investor spreadsheets assume loans at 
5% interest are used for financing by both parties.  Also, Power costs are assumed to average a 
2% per year increase. 
 
The following is a breakdown of the net cash flow and estimated buyout share for each solar 
farm participant based on their percentage of total power use determined in the power use 
section. Also, the results assume a 2% per year power value increase.  For all participants the 
ROI is 454.51%. 
 

4. RSU12 Schools – Appendix C 
 

School Power Percentage Net 30 Year Cash Flow Buyout Share 

All 80.6% $2,930,664 $644,800 

 
 

5. Town Municipal Facilities – Appendix B 
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Town Power Percentage Net 30 Year Cash Flow Buyout Share 

Chelsea 1.7% $61,813.02 $13,600 

Palermo 1.49% $54,177.29 $11,920 

Somerville 1.01% $36,724.21 $8,080 

Whitefield 1.12% $40,723.87 $8.960 

Windsor 4.83% $175,621.70 $38,640 

Westport Island 2.26% $82,174.96 $18,080 

 
6. Business – Appendix D 

 

Business Power Percentage Net 30 Year Cash Flow Buyout Share 

Sheepscot General Store 6.95% $252,706.17 $55,600 

 
The PPA buyout price in year 6 will need to be supported by each of the solar farm participants.  
Each participant’s share of the buyout can be determined by the average percentage of kwh 
allocations to each account over the first 6 years.  Initially, each participant can start year 1 with 
a kwh allocation from the PV system power generation equal to their percentage power use 
shown in the power use summary. The details around the organization, structure, rules, etc. of the 
solar farm is beyond the scope of this feasibility study. 
 

Path Forward 
  
This feasibility study provides the information to economically evaluate the feasibility for a PV 
system to generate power for all solar farm participants.  The information in this report reflects 
the current rules around tax incentives and power credits/payments in Maine.  The ITC federal 
tax credit will be decreasing at the end of 2021 to 26%, 22% in 2022, and 10% after that into the 
future according to the Dept. of Energy.  This study uses an ITC of 26% for the investor. 
  
To pursue the construction of the PV system a final system size needs to be decided 
(accommodate possible increase in electrical use).  From there a Request for Proposals (RFP) 
can be written and sent to PV installers.  The RFP should include request for PPA agreement and 
CMP interconnection costs.  Based on the RFPs received an installer can be selected.  Maine 
Solar Engineering is available to help review this process. 
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Appendix E RSU12 PPA Investor Cash Flow with Loan

All Entered Values in Red

6 year Current Rate Net Cash Flow Total $2,771,888

Current Rate ROI 173.24%

Installation Cost for PV System $1,600,000 6 Year Purchase Price 50.00% of total installed cost

Loan Amount after ITC $1,120,000 $800,000 Buyout Price

Interest Rate 5.0%

Loan Period 10

DC KW Rates

875.0 Standard Offer $0.0900

PV Watts Annual Output MGS Distribution $0.0037

2,800,000 kwh/yr Estimated Demand Charges $41,837

Cost Per DC Watt Total $304,323

$1.83

Power Payment Rate $0.14 per kwh negotiable

Power Value $378,000

Power Payment Discount 5.0%

Power Payment = $359,100 $29,925.00 Monthly

Power Rate Escalation 2.0% per year

Annual Output Degradation 0.50% per year

PV System Cash Flows Base Case

2019 2020 2021 2022 2023 2024

Investor Year 1 Year 2 Year 3 Year 4 Year 5 Year 6

ITC 26 % tax credit $416,000

MACRS Depreciation** $55,680 $89,088 $53,453 $32,072 $32,072 $9,237

Power Payment at Current Rate $359,100 $359,100 $359,100 $359,100 $359,100 $359,100

Loan Payments ($142,552) (142,552.05) (142,552.05) (142,552.05) (142,552.05) (142,552.05)

Insurance ($2,000) ($2,000) ($2,000) ($2,000) ($2,000) ($2,000)

Maintenance ($500) ($500) ($500) ($500) ($500) ($500)

Buyout - Year 6 800,000.00

Loan Principal (531,280.49)

Cash Flow/Income at Current Rate $685,728 $988,864 $1,256,365 $1,502,484 $1,748,604 $2,771,888

*Basis reduced by ½ after 30% tax credit Solar is 6 year MACRS property

Rate 20.00%

** Adjusted Basis =(cost – ½ 30% tax credit) Schedule 32.00%

Adjusted MACRS Basis = $1,392,000 19.20%

Assumed Federal Tax Rate = 20.0% 11.52%

11.52%

5.76%

Power Rate Escalation Table

1 $359,100 Escalation & Degradation Rate 1.5% per year

Page 1



Appendix F RSU12 PPA Cash Flow with Loan

All Entered Values in Red

All Calculated Values in Black

30 year Current Rate Net Cash Flow Total $2,652,681 30 year Escalation Rate Net Cash Flow Total $3,636,060

Current Rate Payback 11 Escalation Rate Payback 11

Current Rate ROI 331.59% Escalation Rate ROI 454.51%

Installation Cost for PV System $1,600,000 6 Year Purchase Price 50.00% of total installed cost

$800,000 Buyout Price

$800,000 Loan Amount

5.0% Loan Interest

5 Loan Period (years)

DC KW Rates

875.0 Standard Offer $0.0900

PV Watts Annual Output MGS Distribution $0.0037

1,162,023 kwh/yr Estimated Demand Charges $41,837

Cost Per DC Watt Total Value $150,771

$1.83

Power Payment Rate $0.14 per kwh negotiable

Power Value $156,873

Power Payment Discount 5.0%

Power Payment Rate = $149,029 $12,419.12 Monthly

Power Rate Escalation 2.0% per year

Annual Output Degradation 0.50% per year

PV System Cash Flows Base Case

Owner Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Totals

Power Payment $149,029 $149,029 $149,029 $149,029 $149,029 $149,029 $894,177 Savings could be put aside to 

Power Purchase Cost Reduction $7,844 $7,844 $7,844 $7,844 $7,844 $7,844 $47,062 reduce loan principal in year 7

Owner Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15 Year 16 Year 17 Year 18

Intial Buyout Payment

Insurance ($2,000) ($2,000) ($2,000) ($2,000) ($2,000) ($2,000) ($2,000) ($2,000) ($2,000) ($2,000) ($2,000) ($2,000)

Maintenance ($500) ($500) ($500) ($500) ($500) ($500) ($500) ($500) ($500) ($500) ($500) ($500)

Loan Payment ($181,164) ($181,164) ($181,164) ($181,164) ($181,164)

Power Cost Credit $150,771 $150,771 $150,771 $150,771 $150,771 $150,771 $150,771 $150,771 $150,771 $150,771 $150,771 $150,771

Net ($32,893) ($65,786) ($98,679) ($131,572) ($164,465) ($16,194) $132,077 $280,348 $428,618 $576,889 $725,160 $873,431

Power Cost Credit with Escalator $162,955 $165,400 $165,400 $167,881 $170,399 $172,955 $175,549 $178,182 $180,855 $183,568 $186,321 $189,116

Net ($20,709) ($38,973) ($57,237) ($73,020) ($86,285) $84,169 $257,218 $432,901 $611,256 $792,324 $976,145 $1,162,761

Owner Year 19 Year 20 Year 21 Year 22 Year 23 Year 24 Year 25 Year 26 Year 27 Year 28 Year 29 Year 30

Insurance (2000.00) (2000.00) (2000.00) (2000.00) (2000.00) (2000.00) (2000.00) (2000.00) (2000.00) (2000.00) (2000.00) (2000.00)

Maintenance (500.00) (500.00) (500.00) (500.00) (500.00) (500.00) (500.00) (500.00) (500.00) (500.00) (500.00) (500.00)

Loan Payment

Power Cost Credit $150,771 $150,771 $150,771 $150,771 $150,771 $150,771 $150,771 $150,771 $150,771 $150,771 $150,771 $150,771
Net $1,021,702 $1,169,973 $1,318,243 $1,466,514 $1,614,785 $1,763,056 $1,911,327 $2,059,598 $2,207,869 $2,356,139 $2,504,410 $2,652,681

Power Payment Escalator $191,953 $194,832 $197,755 $200,721 $203,732 $206,788 $209,890 $213,038 $216,234 $219,477 $222,769 $226,111

Net $1,352,214 $1,544,546 $1,739,801 $1,938,022 $2,139,254 $2,343,542 $2,550,932 $2,761,470 $2,975,203 $3,192,180 $3,412,450 $3,636,060
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