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Rev 5 – 8/6/2019 
Rev 2 Update: PPA 20 Year Sundog Solar Summary (950 kW solar farm) 

Year 1 Solar Energy Production: 1,166,006 kWh 

First year savings - $39,288 (26% Savings) 

Year 20 savings - $140,040 (52% Savings) with no buyout. 

20 Year savings - $1,760,598 (41.4% Savings) with no buyout. 

With year 7 buyout - 20 year total savings $2,541,241 (59.7% Savings) 

Delta between no buyout and buyout is $780,643 

Buyout price at year 7 is the greater of Fair Market Value or $1,011,875 

Solar farm size: 

761 kW solar farm meeting current electrical power needs would require 2.8 acres producing 
934,000 kWh (RSU12 annual power usage)  

1.2 Megawatt solar farm (60% excess capacity) would require 4 acres meeting current 
electrical power needs plus additional power required to switch to heat pumps at all 5 
buildings. 

4 Megawatt solar farm (425% excess capacity) would require 13.5 acres to generate income. 

There are 3 viable options for an area large enough to contain the initial 1.2 Megawatts of 
power we would probably require. 

CMP Excess Property Several sites available. 

Hussey Property: 1) Open hay field and very little site preparation would be required or 
land with scrub growth and 2) land accessible to 3 phase power. 

Smith Property: 1) Area is heavily wooded and would require extensive site preparation 
unless location would be behind Aunt Gin’s restaurant and 2) owner is interested in being a 
partner. 

Rev 4 potential property Added: 

Excess CMP property in Windsor: Waiting for additional information from CMP.   

Rev 4 data updated (In green based on current RSU 12 costs and additional internet 
data from 2014 (Since heat pump efficiencies have been occurring since 2014 this data 
may be conservative.)): 

The cost of CMP delivery and service charge plus the cost of 25% of demand charge is 
currently about 2 cents per kWh. Thus savings of a RSU 12 owned solar farm would be 
annual savings of 85%+ or about $120,000 annually. 

Heat pump energy costs 55 cents for every $1.00 of heating oil purchased at $2.549/gallon 
for heating. 
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Heat pump energy costs 58 cents for every $1.00 of electrical power purchased at 14.7 
cents/kWh for cooling. 

Tony’s comment: The heat pump savings look dramatic and we should do an ROI and PV 
analysis. Tax exempt interest rates are low now and given the fast growing national debt are 
likely to be higher 7 years out. If the solar farm is sized to cover heat pumps and voters don’t 
approve the bond, it can be done later or financed with electricity savings as Richard 
suggests. 

Richard’s reply: The 1.2 megawatt solar farm covers potential heat pump additions at the 
school. Heat pump installations can be covered through a <$100,000 loan based on a 7 year 
term. 

Questions & Answers: SunDog Solar - Chuck Piper 

1. How will the final rate charged RSU 12 be determined?  The electric rate is based upon 
the size of the project, the power generated and the cost to install the project.  The revenue 
generated from the sale of electricity to the RSU is used to satisfy a construction loan and 
ongoing O&M expenses. 
 
2. How will RSU 12 be billed? The RSU will be billed every quarter in arrears for the power 
that was generated the previous three months.   

 

3. Will that be a bill that includes the total billing by CMP or will it be broken down into 
usage by each partner in the RSU 12 group?  CMP will manage the Cascading of the 
credits.  They will apply them to each account in the order we establish.  If Chelsea is at the 
end of the chain and there are not enough credits to apply to the bill, then Chelsea will have a 
balance that they will have to pay to CMP. All the solar credits created and sent to the 
electric grid will be applied to each of the partners bills in a cascading fashion, i.e., partner A 
used 25,000 kW/HR in a given month.  CMP will apply 25,000 worth of credits to partner 
A.  The remaining credits cascade to each subsequent partner.  CMP will continue to send a 
separate bill to each of the partners that will reflect a minimal amount for service and 
delivery charges (less than 2 cents kWh). CMP will manage the Cascading of the 
credits.  They will apply them to each account in the order we establish.   

Another way to set up the distribution of credits is to assign a percentage to each 
account.  CMP will then apply the credits based upon the percent each account is 
requesting.  The only problem with this approach is establishing the correct percentage for 
each account.  The percentage could change from one month to the next. 

   
4. How will the energy bank status be reported to RSU 12? RSU 12 will receive a 
spreadsheet from CMP showing how the credits were applied and what is remaining in the 
bank.   

  

5. Will there be an annual reckoning where any unused kWh in the bank at that point in time 
be reported? Yes, the RSU will have 12 months to use the oldest credits first.  
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6. Will any unused kWh be used to 6-1. Pay down the cost? No 6-2. Paid to RSU 12? No 6-3. 
Carried forward? Only for 12 months 6-4) be taken as a bonus to the financing entity? No 
 
7. How soon would a contract need to be in place to meet the 5% completion by 1/1/2020 for 
Federal subsidy of 30%? As soon as possible, September.  Reason being, we will need time 
to get the financing and federal government paperwork in place.  (8 weeks for the fed. 
paperwork) 
 

8. Will the fact that 75% can be applied to the "demand charge" lower the projected billing 
charge to RSU 12?  Yes, dramatically.  We will be sharing a model showing the savings 
shortly. 
 

9. What is your best estimate of what a 1.2 Megawatt open field installation adjacent to a 3 
phase power line would cost?  It will cost Sundog Solar roughly $2.3M to build, but the 
main thing for the RSU to concentrate on is the cost of power and other benefits the RSU will 
receive.  The system won't cost the RSU a penny to install.  The RSU will have the option 
to buy the system at FMV at the end of year 6. 
 

10. Can you provide details of installation for other school districts in Maine? (Size, type 
(roof top, farm, or combination), location, and phase type.)  I believe we are currently 
installing the largest public-school project in the state right now.  The MDI HS system will 
be 435kW and will consist of 1,450 solar panels when completed.  This will be a rooftop 
system that is three phase. 

	

11. Who has the responsibility for maintenance and snow removal?  Sundog Solar is 
responsible for all maintenance during the first six years.  A maintenance contract will be 
available starting in year 7 if the RSU purchases the system. 

	

12. Would the purchase price for land be include in a PPA?  No, this won't be possible.  The 
primary reason is in order to offer a low cost for power, the cost of the system must be kept 
as low as possible. 

Rev 2 Questions & Answers Added: Sundog Solar - Chuck Piper 

13. Does it matter if one of the participants is a for-profit business? The tax status of the 
participants won't matter, they would just be another off taker of the power. 

14. If the RSU chooses to convert from fossil fuel heating to heat pumps and decides three 
years later how will the required panels be added? The additional expansion can occur under 
a separate PPA set up for the RSU. Another option could be that the RSU fills the entire 
array now and then sells the balance of power that they don't use.  The array could become a 
community solar farm with subscribers. 
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REV 4 added info: In the new solar law, LD 1711, regarding Commercial and Institutional 
Net Energy Billing, specifically under 3209-B, sub-section 5C, Tariff Rate; Bill Credits, a 
customer may carry the credit forward for 12 months before it expires. 

 
My misinterpretation was that this credit can be applied to other accounts that may not be 
participants in the PPA.  In order to use any bill credits, an account must be a participant in 
the PPA. 
 

15. If a small entity such as the Whitefield Library participated and the RSU decides to 
buyout the system in the 7th year, does the library then need to pay its share of the buyout? 
The RSU could buyout the system and then decide how to proceed with the library.  As 
owners of the system and the power, they could sell a piece of the array to the library or just 
sell the power to the library.  If the library bought a piece of the array and there was some 
kind of inverter failure, the library would have to agree to pay their share of the replacement 
cost.  It would be a bit complicated. 

16. What is the potential impact on current solar panels with the scientific discoveries where 
output is doubled? As was stated in the article commercial production of the is a long way off. 
Hence there will most likely not be any near-term impact. 

Rev 2 questions & added answers: 

17. Your latest analysis gives an annual output of 1,166,006 kWh whereas PVWatts for the 
currently planned location is 1,214,162 kWh. Why are you choosing to use the low end of the 
PVWatts range?  Our model uses a 14% capacity factor for an array at a 20 degree 
angle.  Changing any one or two of the input fields in PVwatts can alter the production 
numbers of a system. 

18. Would the solar farm panels be upgraded to new technology at some future date if the 
improvements warranted such an upgraded?  There is no plan to do this at this point. There	
would	have	to	be	a	substantial	improvement	in	technology	to	warrant	such	an	
expensive	upgrade. 

19. How would solar panel upgrade be funded if such was warranted?  Due to the nature of 
the PPA, this wouldn’t be possible.  The PPA is a financial arrangement between a lender, 
an investor and the IRS.  The lenders note will need to be paid in full or refinanced. The IRS 
requires the financial components to be in place for at least 6 years before any changes take 
place such as a system purchase or potentially refinancing.  

Rev 4 New Questions & Answers 

20. In order to avoid property and personal property taxes, should the RSU purchase? 

This is one option if the land owner prefers to sell or the RSU can pay the taxes from the 
proceeds of the farm.  

Another option is to finance the land purchase through the PPA.  No bond will be needed.  
The solar farm would be exempt from taxes.  

21. Would Sundog Solar provide a maintenance contract and what would be the annual 
cost of a maintenance be if RSU 12 owned the solar farm?  
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Yes, here is our current O&M plan and pricing structure. The annual commercial O&M plan 
will consist of: - Annual production report after 1 year with monthly analysis - Annual 
mechanical site inspection - Annual electrical site inspection - Annual summary report for 
O&M - Remote troubleshooting  

After buyout maintenance options:  

Plan 75-150kW 150-300kW 300-500kW 500-750kW 750-1000kW 
Cost/kW  $11.00 $9.00 $7.00 $5.00 $4.00 
 

22. What would be the annual payment on a $2.3 million bond for 20 years?  

Since this financial arrangement does not involve a bond, I cannot comment on the 
annual payment.   

Tony’s Input: At the current typical tax exempt Maine municipal bond rate of 2.5% the 
annual debt service would be about $146,000 assuming that the RSU is in a good 
financial position. For a feasibility study, I recommend using 3%. By the way, if RSU 
heat pump installation costs $100,000 (just a guess that Richard could estimate more 
accurately) and the cost is financed with a tax exempt bond, the annual debt service 
would be around $6,400. 

23. What is your projection of the average cost per Megawatt? Following is a table 
demonstrating our projection of the annual cost per MegaWatt.  

 950kW System 
2020 $95 
2021 $95.95 
2022 $96.91 
2023 $97.98 
2024 $98.86 
2025 $99.85 
 

24. Would the solar farm qualify for the DOE facilities improvement fund?  

No, not with the PPA structure.  

25. What happens at the end of 20 years if there is not a buyout?  

The system can be removed or turned over to the RSU.  

26. Would Sundog Solar lease the solar farm property from the RSU?  

Yes, this is a possible scenario.  Again, our goal is to keep the cost of the system down in 
order to offer the best rate for electricity.   

27. If so, what would that payment be on the 1.2 Megawatt solar farm?  

Still to be determined. 

Rev 2 questions answered in Rev 4: 
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28. Is there an advantage of using a higher fixed rate $/kWh at the beginning and continuing 
with that fixed rate throughout the 20-year period? 

No, the RSU will want to maximize it’s ROI during the first six years in the event they 
purchase the system in year seven. 

Rev 3 questions answered in Rev 4: 

29. What happens if we enter a contract and 4 years from now the new administration caves 
in to CMP and deletes “net metering” and the 75% demand charge application? 

We believe that your program would be grandfathered in.  This is how solar producers were 
treated a year and a half ago when the reduction in Net Metering value began under the 
LePage administration. 

30. What would be the cost of CMP upgrading the power lines to meet solar farm output? 
Can that cost be included in the PPA? 

We will have to submit an application to CMP to obtain an exact quote, but as an example, 
the cost to interconnect the Waldoboro 100kW system was $11k while the cost to 
interconnect the Tremont 153kW system was $25k.  Three phase service was within 200’ of 
each array. 

31. Will Sundog monitor the individual solar panels for degradation? 

This cost is generally included in the PPA. 

32-1. At what level of degradation would Sundog replace the panel? 32-2. Is that part of the 
normal Maintenance? 

Yes, online monitoring is a critical component of every solar array. 

33. At what level of degradation would Sundog replace the panel? Is that part of the normal 
Maintenance?  

The manufacturer's warranty will apply when a panel production falls below the 80% level.  
This is part of the normal maintenance.  

34. Would Sundog consider a guaranteed annual savings vs. a kWh usage charge?  

No, the premise of the PPA is that the off-taker buys all the power that is produced.  This is 
the guarantee that the bank and the investor count on. 

35. Is it possible to provide an estimate of the reduction in methane emission from traditional 
generation plants taking into consideration that about 50% of Maine’s power generation is 
derived from natural gas plants that a 1.2 Megawatt solar farm would achieve? Here is a site 
that will allow you to determine the information you are looking 
for.  https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator 

The site calculates that there would be about 950,000 pounds of CO2 eliminated by the solar 
farm.


