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Disclaimer 
The information presented here provides a feasibility study level overview of solar PV projects 
siting, sizing, generation, site electricity use offset, pricing and project economics. It should not 
be used as the only source of information.  
 
While Madison Solar Consulting/Niels Wolter LLC strives to provide the best information 
possible, we make no representations or warranties, either express or implied, concerning the 
accuracy, completeness, reliability or suitability of the information. Niels Wolter LLC disclaims all 
liability of any kind arising out of your use or misuse of the information contained in this 
document. 
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Ownership Option Definitions 
 
Direct Ownership 
The local unit of government pays the full cost of the PV system and owns, 
operates, maintains and insures the PV system. The project’s State and Federal 
tax benefits are not monetized. 
 
Co-owned with Third Party Participant (TPP) 
The TTPs are outside investors that own, operate, maintain and insure the solar 
PV system.  They receive the project’s tax benefits and energy service payments 
from the local government through the term of the Energy Services Agreement.  
The TPP sells the system to the local government any time between then end of 
year 7 and 25.  
 
• The government body is the “Applicant” for purposes of the Wisconsin 

Public Service Commission’s Distributed Generation Application Form and 
the local electric utility 

• The project is largely owned by an LLC entity created solely for this project 
and in order to monetize some of the tax benefits 

• The government body’s co-ownership is often paid by the Focus on Energy 
grant and/or other grant  

• The government body’s co-ownership is between 10% and 25% of PV 
system. 

• The government body is a party to a co-ownership agreement with the LLC 
entity and is a member of the board that manages the operation of the 
project 

• The LLC Entity enters in to a services agreement with the government body 
that may provide:  a. building energy management services to increase the 
energy efficiency of government buildings; b. solar energy system services 
for design, installation, operation, and for delivery of solar energy; and, c. 
informational services, including back ground information and data kiosk 
support.  

• The services agreement incorporates a fixed monthly service fee (annual fee 
adjustments, in some cases, may apply) 

• At the end of the contract term, the government body may either purchase 
the solar PV system or ask it to be removed by the TTP (at the TPP’s cost) 

• The government body is not required to purchase the PV array 
• The government body’s purchase cost must be greater or equal to the 

residual value of the PV system (requirement of the IRS). 
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• It is recommend that the government body entering a contract with a TPP 
has legal representation 

Risk 
 
Risk Matrix – who carries the risk 
 PV System Owned by 

Local Government 
PV System Co-owned with 
TPP 

Installation Risk Local Government TPP 
Technology Risk Local Government TPP 

Local Government after 
taking ownership 

Solar Resource/Power 
Production Risk 

Local Government TPP1 
Local Government for large 
acts of nature2  

O&M Risk Local Government y TPP 
Local Government after 
taking ownership 

Natural Disaster Risk Covered by insurance Covered by insurance 
 

Financial Definitions 
 
Internal Rate of Return (IRR) 

• Definition 1: The actual return provided by the project’s cash flows 
• Definition 2: The interest rate at which the net present value of all the 

cash flows (both positive and negative) from a project or investment equal 
zero 

• Can be used to compare other investment returns 
 
Discounted Net Present Value (NPV) 

• The difference between the discounted value of cash inflows and the 
discounted value of cash outflows 

• Discounting uses the discount rate, the discount rate is 

																																																								
1 For normal variations of the solar resource 
2 For example major volcanic events or geo-engineering/cloud seeding	
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o The percentage that each future year’s cash inflows and outflow 
are reduced to reflect the time value of money 
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Analysis Data and Assumptions 
 
Xcel Electric Rates  
CG-7 General TOD Service-Sec, secondary voltage rate  

• See Annex 2 
 
Usage (kWh) charges 

Rate 

Off peak 
electricity 

use ($ 
per kWh)  

Business day 
electricity use 9 am 
to 9 pm ($ per kWh) 

  
Summer Winter 

CG 7 $0.05602 $0.07521 $0.07021 
 
 
Demand (kW) Charges 

 
$/month kW 

Annual $0.5 

 

Summer  
$/kW 

Winter 
$/kW 

Monthly 13.00 11.00 
 

CG-2 Small General Service rate  
• See Annex 3 

 

Rate 
All electricity ($ per 

kWh) 

 
Summer Winter 

CG 1 $0.12518 $0.11365 
 
 

Parallel Generation (net metering) rate PG-1 
•  See Annex 4 
• Net metering for PV systems of 100 kW ac and under 
• No customer charge or other fees 
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PV System Components  
Used in Helioscope modeling 
• Modules: Canadian Solar CS6U 345M (345 watts) 
• Inverters 

o 120.1 kW array, four SMA STP 25000 30 (25 kW ac) 
o 108.7 kW array at the Washburn Jail, nine SMA Sunny Boy SB 

10000TLUS -10 
o 77.3 kW at the Old National Park Head quarters, three SMA Sunny 

TriPower 24000TL-US 
o 55.9 kW array at the Housing Authority, Lake View Apartments, two 

SMA TriPower 24000TL-US 
o 40.3 kW array at the Washburn Garage, two SMA Sunny Tripower 

24000TL-US 
o 38.6 kW at the Pavilion, three SMA STP 15000TL-US 
o 27.9 kW array at the Bayfield City Hall garage, one SMA TriPower 

24000TL-US 
 
Solar Resource Data  
(Used in Helioscope modeling)  

• Ironwood, Michigan TMY3 data 
• Located 38 miles from Bayfield and 37 miles from Washburn 

 
Array Soiling and Snow Cover Losses 
Month 10o Tilt 

Ballasted 
flat roof 

12.5o Tilt 
Curved 
metal roof 
17o tilt 
shingle 
roof 

30o Tilt 
Ground 
mounted 

45o Tilt 
Ground 
mounted 

Helioscope 
Standard 
Assumption 

January 65% 60% 50% 15% 2% 
February 65% 60% 30% 15% 2% 
March 25% 10% 5% 5% 2% 
April to October 1% 1% 1% 1% 2% 
November 10% 10% 5% 5% 2% 
December 50% 40% 30% 10% 2% 
1% summer, fall and spring losses due to regular washing by rain 
 
System Cost  

• Systems of over 50 kW – bid out as group  



Washburn and Bayfield PV Financial and Energy Analysis Data and Assumptions page 8 

o Assumes roughly 400 kW installed across four sites 
o Based on recent bids (Fall/Winter 2017 and 2018) 
o Ground mounted: $1.70/watt 
o Roof ballasted racking mounted: $1.70/watt 

§ Some bidders have same pricing for flat roofed and ground 
mounted arrays 

• Systems of under 50 kW- bid out as a group 
o Assumes roughly 200 kW installed at 4 – 6 sites 
o Ground mounted: $1.85/watt 
o Roof ballasted racking mounted: $1.85/watt 

• Pricing does not include  
o Extended warranty for inverters 
o Unusual Xcel interconnection costs  
o Local government costs including staff, consultants, legal review, 

etc. 
o Large unforeseen site expenses (e.g., electrical panel/system 

upgrade, roof structural issues, etc.) 
 
Re-roofing costs  

• $400/kW Cost for moving a flat-roof ballasted array, to reroof, and then 
reinstall the array.  Assumes PV array components stays on the roof and 
are not moved to the ground. 

o Estimate based on estimates from PV system installers 
• For sites with aged roofing assume this occurs in year 10 

 
Value of Solar Generation: CG-7 and PG-1 rates 
Estimated using hourly PV Watts data for Iron Wood MI and the CG-7 tariff 
schedule 
 
Electricity usage (kWh) value: 

• Array facing due south 10o tilt: 6.723 cents/kWh 
• Array facing due south 30o tilt: 6.720 cents/kWh 

 
Electricity demand (kW) Value  
Weighted average monthly (based on expected generation): $ 11.95/kW 
Annual demand savings: $0.50/kW 
 
Value of Demand Savings 
• Monthly: 12.5% of the kW dc rating of the PV system 
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• Annual: 7.5% of the kW dc rating of the PV system 
 
Value of Solar Generation: CG-2 and PG-1 rates 
All kWhs:  

• Summer: 12.518 cents/kWh 
• Winter: 11.365 cents/kWh 

No demand charges 
 
kWh Value, bases on expected annual generation  

• 11.9 cents/kWh 
 
General Modeling Assumptions 
• System output degradation: 0.5%/year 
• General inflation: 3%/year 
• Energy cost inflation: 3%/year 
• Discount rate for the local unit of government: 3% 

o Used only in NPV calculation 
• Pounds CO2 emitted per kWh of conventional power generated: 881 

pounds/kWh (Source: Xcel 2016 Corporate Responsibility report) 
 
Modeling Assumptions: Municipality Ownership 
Annual Costs 

• Insurance: 0.35% of system cost 
• Operation and Maintenance: 0.25% of system cost 
• Replacements: 0.1% of system cost 

 
Inverter replacement costs 

• Year 20, 0.5% of system cost 
• Year 25, 0.25% of system cost 

 
Loan/financing/bonds 

• Interest rate: 4% 
• Term: 20 years 
• Share of project cost: 85% 

 
Modeling Assumptions: Co-owned with Third Party Participant (TPP)  
TPP Costs included in the initial project cost: 

• Permits, fees, contingency: $300/site  
• Property insurance: 0.2% of system’s installed cost 
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• Legal total: $2,500/site 
• Accounting: $500 each site 
• Upfront general liability: 0.15% of system’s cost  
• Loan fees: $300 each site 
• WI DFI fee: $200 each site 
• Construction loan interest: 0.6% of loan amount 
• Development fee: 7% of initial investment (all costs less Focus on Energy 

grant) 
 
Tax prep. Years 1 and 2: $1,500/year each 
Tax prep. Years 3 to ownership change: $633/year each 
 
Operation and Maintenance and Replacements: 0.35% of system cost  
Insurance (property and general liability): 0.35% of system cost 
 
Tax Benefits 

• Investment tax credit (ITC): 30% 
• Standard MACRS depreciation over 5.5 years 

o Individual passive investors are unable to depreciate the project in 
year 1 (with tax law allows Corporations to do this) 

• State tax rate: 5% 
• Federal tax rate: 27%  

 
TPP Contract and Economics 

• Energy Service agreement increase: 3%/year 
• Site owner buy out: year 12 

o At 30% of system cost (or fair market value (FMV))  
§ Analysis assumes 30% of system cost 

• Investor return 13% 
• Debt to Service Coverage Ratio (DSCR): 1.3 
• Loan interest rate: 5.6% 
• Loan term: 12 years 
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Discussion of Key Assumptions  
• Pricing: $1.70/kW dc 

o Late February 2018 bid for three PV systems totaling 240 kW 
system was $1.78/watt 

• Electricity price escalation rate: 3%  
o 3% for kWh and kW is reasonable, mostly with increasing inflation 
o Used it at Sauk County 

• Monthly demand savings: 12.5% of the kW dc rating of the PV system 
o At a Madison-area school with PV and air conditioning, this is 

between 15% and 20% 
• TPP investor’s state tax rate, used in valuing depreciation benefits: 5% 

o Depends on home to TPP investors.  For example the IL state tax 
rate is 4.9% 

o Wisconsin tax rate for higher income individuals is 6.3% to 7.6% 
• TPP investor’s federal tax rate, used in valuing depreciation benefits: 

27% 
o 30% before the recent federal tax changes 

  



Washburn and Bayfield PV Financial and Energy Analysis Data and Assumptions page 12 

Annex 1, Site Ownership 
 
Site Site Owner System Size kW dc 
Washburn High School Washburn School District 120 

 
Washburn 
Elementary 

120 
 

Housing Authority Lakeview 50% City of Washburn 
50% County of Bayfield 

56  
 

Washburn WWTP City of Washburn 120 
 

County Jail County of Bayfield 
 

109 
County Garage 40 
   

Totals Washburn School District 240 
City of Washburn 148 
County of Bayfield 177 (1373) 

	
	
Bayfield School District, City of Bayfield and Pike’s Sanitary District Site 
Ownership 
Site Site Owner System Size kW dc 
Bayfield Rec Center Bayfield School District 

owns, operated by 
nonprofit  

42 
 

Bayfield School  120 
Bayfield City Hall City of Bayfield 27 

 
Bayfield Pavilion and Docks 
1 & 2 

City of Bayfield 39 
 

Bayfield Old Court House City of Bayfield 87 
Bayfield WWTP 50% City of Bayfield, 50% 

Pikes Sanitary District 
120 

   

Totals Bayfield School District 162 (120) 
City of Bayfield 213 (147) 
Pikes Sanitary District 60 

 
																																																								
3	Systems larger that 50 kW	
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As mapped out above the TPP would require 6 sets of contracts 
• Washburn School District 
• City of Washburn 
• County of Bayfield  
• Bayfield School District 
• City of Bayfield 
• Pikes Sanitation District 
 
Complexities at the Washburn Lakeview Apartment may require an additional 
contract. 
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Annex 2, XCEL Cg-7 General Service TOD Rate Sheet 

  



Washburn and Bayfield PV Financial and Energy Analysis Data and Assumptions page 15 

  



Washburn and Bayfield PV Financial and Energy Analysis Data and Assumptions page 16 

  



Washburn and Bayfield PV Financial and Energy Analysis Data and Assumptions page 17 

Annex 3, XCEL Cg-2 Small General Service Rate Sheet  

  



Washburn and Bayfield PV Financial and Energy Analysis Data and Assumptions page 18 

  



Washburn and Bayfield PV Financial and Energy Analysis Data and Assumptions page 19 

Annex 4, Xcel Pg-1 Net Metering Rate Sheet 
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