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Disclaimers:  
 
“This report was prepared as an account of work sponsored by an agency of the United States 
Government. Neither the United States Government nor any agency thereof, nor any of their 
employees, makes any warranty, express or implied, or assumes any legal liability or 
responsibility for the accuracy, completeness, or usefulness of any information, apparatus, 
product, or process disclosed, or represents that its use would not infringe privately owned 
rights. Reference herein to any specific commercial product, process, or service by trade name, 
trademark, manufacturer, or otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any agency thereof. The 
views and opinions of authors expressed herein do not necessarily state or reflect those of the 
United States Government or any agency thereof.” 
 
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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Executive Summary 
 
Recommendations 
• The PV array should be sited on the school’s open/unshaded flat roof areas. 

The array should face due south with a 10o tilt from the horizontal. The 
racking system uses ballasted pans with no roof penetrations.   

• A PE stamp is required to approve the building to bear the weight of the 
array and related loads.  The District is encouraged to have a PE review the 
roof area before going forward with the project. 

• The PV system should be sized to be eligible for Xcel Energy’s net energy 
billing rate (i.e., not more than 100 kW AC).  This optimizes the system’s 
economics. 

• The PV system should be owned by the District. At this time, we do not 
recommend the third-party ownership option. 

• The District should invest $700-$1000 to install an eGauge energy 
monitoring system (or similar) to collect the school’s 15-minute electricity use 
data.  Knowing the school’s energy use for a full year (or even from mid-
summer 2019 to mid-winter 2019/20) would be useful for the energy analysis 
(and of interest to students). 
 

Findings 
• The modeled 99.9 kW AC (118 kW DC) net-energy billing PV system 

generates: 125,108 kWh/year 
• PV system efficiency: 1063 kWh of solar generation per kW DC of PV module 
• Meet’s 28% of the school’s use 
• With 30% energy efficiency savings, meets: 40% of the school’s use 
 
Financial Analysis Key Assumptions 
• Year one value of solar generation: 6.723 cents/kWh 
• Year one value of solar demand savings 

o Monthly: 15% of the kW DC rating of the PV system 
o Annual: 10% of the kW DC rating of the PV system 

• System cost: $1.85/watt DC 
• Incentives 

o Couillard Solar Foundation, Solar on School’s program, donating 162 
PV modules (total 58.32 kW DC) estimated value: $27,000  
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o Focus on Energy, Renewable Energy Competitive Incentive Program 
(RECIP), grant covering 20% of the PV systems cost 

o The Wisconsin Office of Energy Innovation, Energy Innovation Grant: 
no funding 

• Loan/financing/bonds (for system cost not covered by incentives) 
o Interest rate: 3.5% 
o Term: 20 years 

• Other assumptions 
o System output degradation: 0.5%/year 
o General inflation: 3%/year 
o Electricity cost inflation: 2.5%/year 
o Discount rate: 3% 

 
Financial Analysis Findings 
Energy Production and Costs 
Estimated installed cost $217,745 
Focus on Energy Incentive $43,549 
Couillard Solar Foundation Donation $27,000 
Loan Amount $147,169 

 
Year-one CO2 reduction 55.1 Tons 
Simple payback period  13.4  Years 
Years to cost recovery 11 Years 

 
Year IRR Discounted NPV 

10 2.5%  $(99) 
15 17.5%  $5,521  
20 21.8%  $14,559  
25 25.5%  $51,757  
30 26.3%  $86,839  

 
Sensitivity Analysis Findings 
System Price – lower or higher system cost 
 Optimistic < ------------------------------------------------ > Pessimistic 
System Price $1.75/kW DC Base Case 

$1.85/kW DC 
$1.95/kW DC $2.05/kW DC 

20 Year IRR 163% 21.8% 6% 3.3% 
20 Year NPV $25,976 $14,559 $3,143 -$246 
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Solar Generation - impact of the white roof 
 Optimistic < ------------------------------------------------ > Base Case 
Solar 
Generation 
(from white 
roof) 

20% increase 
1,276 
kWh/kW DC 

10% increase 
1,169 
kWh/kW DC 

5% increase 
1,116 
kWh/kW DC 

Base Case 
1,063 
kWh/kW DC 

20 Year IRR Can not be 
determined 

788.4% 47.2% 21.8% 

20 Year NPV $44,528 $29,511 $22,073 $14,559 
 
 
Electricity Price – lower or higher electric rate increases 
 Optimistic < ------------------------------------------------ > Pessimistic 
Electricity 
Escalation 
Rate/Year 

3.5% 3% Base Case 
2.5% 

2% 

20 Year IRR 37.1% 29.7% 21.8% 12.5% 
20 Year NPV $33,101 $23,559 $14,559 $6,071 

 
Financing Interest Rate  
 Optimistic < ------------------------------------------------ > Pessimistic 
Financing 
Interest Rate 
 

3% Base Case 
3.5% 

4% 4.5% 

20 Year IRR 49.6% 21.8% 10.7% 3.3% 
20 Year NPV $21.461 $14,559 $7,493 $264 

 
Demand Savings  
 Optimistic < ------------------------------------------------ > Pessimistic 
Demand 
savings 
 

17.5% 
Monthly 
12.5% Annual 

Base Case 
15% Monthly 
10% Annual 

12.5% 
Monthly 
7.5% Annual 

10% Monthly 
5% Annual 

20 Year IRR 49.6% 21.8% 9.9% 1.3% 
20 Year NPV $22,726 $14,559 $6,393 -$1,774 
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Introduction 
Solar Photovoltaic (PV) Systems - Basic Information  
 
• No moving parts and low maintenance needs 
• Modules have a 25-year warranty (to produce 80% of their rated capacity) 
• Inverters typically have a 10 or 15-year warranty 
• Racking systems typically have a 10 to 15-year warranty 
• Solar PV system should have a 30 to 40-year life 
• The National Electric Code includes solar PV systems 
• All key components are UL certified 
• Several highly qualified licensed electricians with PV certification are available 

to design, specify, and install solar PV systems to code  
• Solar modules are made of the high-strength glass and are rated for hail  
• Property insurance policies cover solar PV systems 
• Solar system prices after significant declines over the last 19 years have 

increasing somewhat over the last 1 to 2 years 
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Technical and Economic Modeling 
 
"Prediction is very difficult, especially if it's about the future." - Niels Bohr 
 
And even more difficult if the prediction looks forward 25 years.   
 
This analysis attempts to use realistic assumptions.  All assumptions are clearly 
presented.  The assumptions are more important that the results. Thus, please 
review and consider them carefully.   
 
Assumptions such as the system’s price, amount of the Focus on Energy grant, 
year one insurance costs, year one generation, and utility interconnection costs 
can be precisely determined after bidding and design of the PV system. 
 
Perhaps the largest unknown is the future value of the solar energy produced 
and demand savings.  Every year or two, Xcel can change both the customer 
purchase rates and the parallel generation rates.  
 
Scenarios are provided to show the impact of some changes to the assumptions 
on the project’s financial metrics.  (Additional scenarios can easily be run, just 
ask.) 
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Site Assessment 

 
Drummond Area School District K-12 Building  
 
Address: 52440 Eastern Ave., Drummond, WI 54832 
Rate: Xcel, General TOD Service-Sec, secondary voltage 
Annual electricity use: 442,400 kilowatt-hours (kWh) (2018/19) 

 
Google Earth Image of the DASD Building.  The building’s electric room is 
approximately under the red star. 
 
Site Visit Notes 

• Proposed system location: roof mounted,  
o The entire roof was replaced with a white roof in 2017 
o Roof has a 20-year warranty (See Annex 1) 
o Roof was previously stone ballasted 

• Electric Service: 120/208 three phase, 4 wire, 1600 amp 
• Electric room is under the proposed PV array location 
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• Electric room has a server, easy data connection point for PV system 
monitoring 

• The school’s CT cabinet is in electric room 
• Electrical entrance is on the exterior wall due east of the electric room 
• Little summer use of the school 
• School has air conditioning only in limited areas 
• An energy audit is being completed currently with this solar PV site 

assessment 
 
Recommended PV System Siting: Rooftop Mounted  
 
Recommended Array Siting: Northern Roof Area 

• Recommended array siting strategy:  
o Sited on open/unshaded flat roof areas 
o Facing due south 10o tilt from the horizontal 
o Racking system uses ballasted pans with no roof penetrations 
o The array would be visible from the east side of the school’s 

property 
 
The recommended PV system uses low profile racks. Low profile racks mount 
the solar PV modules with a 10o slope (see photo below).  This has become the 
standard on flat roof tops because low profile systems are less prone to suffer 
damage from wind events, do not require roof penetrations, and require less 
structural support from the building’s roof to support wind, snow and ice loads.   
Low profile racking systems are also more cost effective; the extra cost of higher 
profile (greater than 20o) racking is generally higher than the extra value of the 
solar kWh generated. 
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PV System on the Roof of Holy Wisdom Monastery, Middleton WI 
 
The low-profile rack systems typically use concrete ballasts to weigh them down 
to the roof.  A protective layer (i.e., slip sheets) is placed beneath the racks and 
the building’s roof membrane for additional protection.  The systems can be 
disassembled and moved to other roof areas. 
 
The site owner should consult with a Wisconsin Professional Engineer PE to 
ensure that the roof can support the weight of the PV array and wind and snow 
loading (please refer to “Next Steps”, Annex 2). 

 
Recommended PV System Sizing  
 
The system should be sized at 100 kilowatts (kW) alternating current (AC) or less 
in order to be eligible for Xcel Energy’s net energy billing rate (PG 1, Annex 3). 
 
Ideally PV systems are sized to meet the site’s annual electricity (kWh) needs, 
however: 

• For Xcel customers this works, only for PV systems of under 100 kW AC 
(or ~125 kW direct current (DC)). These systems are “net metering”. 

o A Net metering PV system can put power on the grid at any time, 
and that power is valued at the site’s retail electric rate 
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• PV systems that are larger than 100 kW AC (not net metering) any power 
they put onto the grid during any 15-minute period of the year, is given 
to Xcel. 

o For PV projects to be economically viable, it is important to ensure 
that solar power generated is valued at the site’s retail electric rate.  
So, either it is net metered or, if the system is over 100 kW AC, it 
rarely puts any power onto the grid. 

 
100 kW AC PV system sited on the Drummond School Roof (source Helioscope 
modeling).  Array shown in blue.  Orange areas shade the array during parts of 
the day.  The PV array could be sited on other roof areas. 

 
 
 
 
PV System Generation Estimate 
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Assumptions 
• PV System Components Used in Modeling 

o Modules: Adani ASM-7-PERC 360 watt 
§ High efficiency monocrystalline 
§ PERC1 modules 
§ Tier 1 manufacturer 
§ Made in India 
§ Type of module currently being donate by the Couillard 

Solar Foundation’s “Solar on Schools” program 
o Inverter AP Systems YC1000 

§ Micro inverter, each inverter supplies three modules 
§ Meets NEC 2017 rapid shutdown requirements 
§ Includes module-level monitoring 
§ 10-year warranty 
§ Made in China 

o Modeled PV system size:  
§ 117.7 kW DC - total DC rating of the PV modules  

• 327 PV modules 
§ 99.9 kW AC - total AC rating of the PV inverters 

• 109 Inverters 
 

o Shading estimates from Helioscope modeling tool 
§ Obstacle (mainly from the elementary school gym and some 

rooftop mechanicals) shading: 2% 
§ PV system inter-row shading: 0.4% 
§ Total shading: 2.4%  

o Monthly snow-cover and soiling loss estimates (estimated by the 
author). Shown as the share of the month the panels are covered  

January 65% 

February 65% 
March 25% 
April to October 2% 
November 10% 
December 50% 

 

 
1 Passivated Emitter and Rear Cell is a newer PV cell technology aimed to achieve higher energy conversion 
efficiency by adding a dielectric passivation layer on the rear of the cell. 
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• Solar resource data - Used in Helioscope  
o Using Ironwood, Michigan National Renewable Energy Laborator 

(NREL) Typical Meterological year (TMY)3 data solar radiation data 
o Located ~50 miles from Drummond 

• PV system electricity generation 
o 125,108 kWh/year  
o PV system effectiveness (kWh/kW DC): 1,062.8 

 
The PV System’s Expected Monthly and Annual Generation 

  Grid (kWh) 

January 1,746 

February 2,147 

March 9,792 

April 17,427 

May 15,842 

June 17,757 

July 18,686 

August 16,775 

September 12,558 

October 6,333 

November 3,529 

December 2,517 
Annual  125,108  

 
The school has a white roof.  This increases the amount of light on the roof 
significantly. This will result in increased solar energy production. Solar modeling 
tools do not model the impact of white roof tops.  Thus, this analysis assumes a 
standard roof. 
 
The PV System’s Expected Monthly Generation (kWh/ month) over 12 months, 
January to December. 
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The Site’s Electricity Use and Estimated Solar PV Generation 
 
Drummond School’s Electricity Use (2018/2019) Expected Solar Generation and 
Net Use after the Solar Generation 

  

Current 
Power Use 

(kWh) 

Solar 
Generation 

(kWh) 

Power Use 
after Solar 

(kWh) 
January  43,040   1,746   41,295  
February  43,840   2,147   41,693  
March  37,280   9,792   27,489  
April  38,880   17,427   21,453  
May  38,720   15,842   22,878  
June  32,000   17,757   14,243  
July  26,400   18,686   7,714  
August  28,320   16,775   11,545  
September  32,320   12,558   19,762  
October  36,640   6,333   30,307  
November  38,400   3,529   34,872  
December  46,560   2,517   44,043  
Annual  442,400   125,108   317,292  
Percent 
Reduction     28% 

 
 
Incorporating in the Energy Efficiency Measures, assuming the energy efficiency 
reduces the school’s electricity use each month by 30%. 
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Drummond School Electricity Use from 2018/2019, including an Estimated 30% 
Electricity Savings from Implementing the Energy Efficiency Measures, Expected 
Solar Generation and Net Electricity Use after the Solar Generation and Energy 
Efficiency Investments. 

 
  

Current 
Power 
Use 

(kWh) 

Expected 
Savings 
from EE 
(kWh) 

Power 
Use after 
EE (kWh) 

Solar 
Generation 

(kWh) 

Power 
Use after 
EE and 
Solar 
(kWh) 

January  43,040   12,912   30,128   1,746   28,383  
February  43,840   13,152   30,688   2,147   28,541  
March  37,280   11,184   26,096   9,792   16,305  
April  38,880   11,664   27,216   17,427   9,789  
May  38,720   11,616   27,104   15,842   11,262  
June  32,000   9,600   22,400   17,757   4,643  
July  26,400   7,920   18,480   18,686   (206) 
August  28,320   8,496   19,824   16,775   3,049  
September  32,320   9,696   22,624   12,558   10,066  
October  36,640   10,992   25,648   6,333   19,315  
November  38,400   11,520   26,880   3,529   23,352  
December  46,560   13,968   32,592   2,517   30,075  
Annual  442,400   132,720   309,680   125,108   184,572  
Percent Reduction   30%   28% 58% 

 
Note, as modeled above, only in July is the school a net solar energy producer 
(putting a surplus of power onto the grid). However, because much of the EE 
savings are from lighting, which will not be used during the summer months, it is 
unlikely that the school will be a net energy producer during any month of the 
year. 
 
 
Data Used and Assumptions in Financial Modeling 
 
Xcel Electric Rates  
CG-7 General TOD Service-Sec, secondary voltage rate  

• See Annex 4 
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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 
 
 

 
 
 
 
 
 
 
 
 
 
Parallel Generation (net metering) rate PG-1 

• See Annex 3 
• Net metering for PV systems of 100 kW AC and under 
• No customer charge or other fees 

 
 
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 

There are two components of an electric bill that vary with the site’s power use:  
• Electricity usage charge – measured in kilowatt hours (kWhs), which is the 

amount of electricity used over the billing period 
• Electricity demand charge – measured in kilowatts (kW), which is the site’s 

peak electricity use during any 15-minute period over the last month 
(during on peak periods) and during the last year during (during on and 
off-peak periods) 

 
The demand charges can account for 25% to 35% of the total electric bill. 
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Electricity demand (kW) Value  
Weighted average monthly (based on expected generation): $ 11.95/kW 
Annual demand savings: $0.50/kW 
 
Estimated Value of Demand Savings 
• Monthly: 15% of the kW DC rating of the PV system 
• Annual: 10% of the kW DC rating of the PV system 
 
 
 
 
 
 
 
 
 
 
 
 
 
System Cost  
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.) 
 
Incentives 

• Couillard Solar Foundation, Solar on School’s program 
o Website: couillardsolarfoundation.org 
o Need to request grant from the Foundation 

§ Recommend getting the agreement in writing in the form of 
a memorandum of understanding (MOU) 

o Donate six pallets of PV modules to PV systems of ~100 kW AC 
§ Assuming, 27 modules/pallet: 162 PV modules total 

There is a Dane County School with limited summer use, but with air 
conditioning that over the last five years has reduced its monthly demand 
charges by 25% of the PV system’s DC rated capacity and reduces annual 
demand charges by 30% of the PV system’s DC rated capacity.   
 
To better estimate the demand charge reductions, it is best to model the PV 
system’s expected 15-minute power generation and compare it to the site’s 
15-minute power use from a recent 12-month period.  The 15-minute data 
can be requested from the electricity provider (i.e., Xcel). 
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§ Assuming 360 watts/module: 58.32 kW DC total 
§ Estimated value: $27,000  

• Focus on Energy Renewable Energy Competitive Incentive Program 
(RECIP) 

o Website: www.focusonenergy.com/RECIP 
o Competitive grant program – can choose funding level.  However, 

the more funding requested, the lower the chance of the project 
being funded 

§ Need to apply for the grant 
§ Three grant rounds per year 

o In the last round (winter 2019) under 50% of the applications were 
funded 

o Assuming the RECIP covers 20% of the PV systems cost 
• The Wisconsin Office of Energy Innovation (OEI) (formerly the state’s 

energy office) operates the Energy Innovation Grant Program.   
o OEI may issue a grant round in 2019 
o Website:psc.wi.gov/Pages/Programs/OEI/EnergyInnovationGrantP

rogram.aspx 
o US made components are required, which increases project costs, 

and the grant approval process has been very slow 
o This analysis assumes no OEI funding 

 
 
Other General Modeling Assumptions 
• System output degradation: 0.5%/year 
• General inflation: 3%/year 
• Energy cost inflation: 2.5%/year 
• Discount rate for the local unit of government: 3% 

o Used only in Net Present Value (NPV) calculation 
• Pounds CO2 emitted per kWh of conventional power generated: 881 

pounds/kWh (Source: Xcel 2016 Corporate Responsibility Report) 
 
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 
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• Year 25, 0.25% of system cost 
 
Loan/financing/bonds 

• Interest rate: 3.5% 
• Term: 20 years 
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Financial Analysis 
Financial Definitions 
 
Simple Payback Period 

• Defined as: The system cost less all incentives, including depreciation 
benefits, divided by year one bill savings 

• Does not include maintenance, insurance, output degradation, increased 
value of power production, etc. 

 
Years to Cost Recovery 

• The year the system's cumulative cash flow goes positive 
• Includes: electric price changes, output degradation, maintenance and 

insurance costs, etc. 
 
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 
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 Results with PV System Ownership by the District 
 
The District  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. 
 
 
Energy Production and Costs 

Production 
Solar electric systems rated module capacity (kW DC) 117.70  
 Estimated output year one (kWh/year) 125,108  

Cost 
Estimated installed cost $217,745 
Focus on Energy Incentive $43,549 
Couillard Solar Foundation Donation $27,000 
Total Grants and Donations $70,549 
Loan Amount $147,169 

Total Loan, Grants and Donations $217,745 
 
Year-one CO2 reduction 55.1 Tons 
Simple payback period  13.4  Years 
Years to cost recovery 11 Years 

 
Year IRR Discounted NPV 

10 2.5%  $(99) 
15 17.5%  $5,521  
20 21.8%  $14,559  
25 25.5%  $51,757  
30 26.3%  $86,839  
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Sensitivity Analysis 
 
Significant Assumption include: 

• System price 
• Electric escalation rates 
• Financing interest rate 
• Demand savings 

 
System Price Sensitivity Analysis 
 Optimistic < ------------------------------------------------ > Pessimistic 
System Price $1.75/kW DC Base Case 

$1.85/kW DC 
$1.95/kW DC $2.05/kW DC 

20 Year IRR 163% 21.8% 6% 3.3% 
20 Year NPV $25,976 $14,559 $3,143 -$246 

 
Solar Generation (impact of white roof) Sensitivity Analysis 
 Optimistic < ------------------------------------------------ > Base Case 
Solar 
Generation 
(from white 
roof) 

20% increase 
1,276 
kWh/kW DC 

10% increase 
1,169 
kWh/kW DC 

5% increase 
1,116 
kWh/kW DC 

Base Case 
1,063 
kWh/kW DC 

20 Year IRR Can not be 
determined 

788.4% 47.2% 21.8% 

20 Year NPV $44,528 $29,511 $22,073 $14,559 
 
Electricity Price Sensitivity Analysis 
 Optimistic < ------------------------------------------------ > Pessimistic 
Electricity 
Escalation 
Rate/Year 

3.5% 3% Base Case 
2.5% 

2% 

20 Year IRR 37.1% 29.7% 21.8% 12.5% 
20 Year NPV $33,101 $23,559 $14,559 $6,071 

 
Financing Interest Rate Sensitivity Analysis 
 Optimistic < ------------------------------------------------ > Pessimistic 
Financing 
Interest Rate 
 

3% Base Case 
3.5% 

4% 4.5% 

20 Year IRR 49.6% 21.8% 10.7% 3.3% 
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20 Year NPV $21.461 $14,559 $7,493 $264 
 
Demand Savings Sensitivity Analysis 
 Optimistic < ------------------------------------------------ > Pessimistic 
Demand 
savings 
 

17.5% 
Monthly 
12.5% Annual 

Base Case 
15% Monthly 
10% Annual 

12.5% 
Monthly 
7.5% Annual 

10% Monthly 
5% Annual 

20 Year IRR 49.6% 21.8% 9.9% 1.3% 
20 Year NPV $22,726 $14,559 $6,393 -$1,774 

 
 
Best Case Scenario 
With these assumptions: 

• System price: $1.75/kW DC 
• Generation: 1,169 kWh/kW DC 
• Electric escalation rates: 3%/year 
• Financing interest rate: 3% 
• Demand savings: 17.5% Monthly and 12.5% Annual 

Financial Metrics 
• 20 Year IRR: Cannot be determine, cashflow positive from year one 
• 20 Year NPV: $57,004 

 
Worst Case Scenario  
With these assumptions: 

• System price: $1.95/kW DC 
• Generation: 1063 kWh/kW DC 
• Electric escalation rates: 2%/year 
• Financing interest rate: 4% 

Demand savings: 12.5% Monthly and 7.5% Annual 
 

Financial Metrics 
• 20 Year IRR: cannot be calculated, negative from year 2 to 20  
• 20 Year NPV: -$20,664 
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District Ownership, without a Loan 
 
Simple payback period                      13.4  Years 

Years to cost recovery 14 Years 
 
Year IRR Discounted NPV 

10 -6.8% -$58,647 
15 1.5% -$17,734 
20 4.9% $21,749 
25 6.6% $58,947 
30 7.5% $94,029 

 
 

 
 



Co-owned with Third Party Participant (TPP) Investors 
 
Note: that some Wisconsin utilities do not currently allow third party co-owned 
PV systems (e.g., We Energies).   
 
Bill Bailey contacted Xcel Energy, Deborah Erwin, Manager Regulatory Policy, 
about Xcel’s position on third- party ownership.  A few excerpts from her 
response: 

• The issue with third party ownership is a legal issue, and isn’t ultimately 
Xcel Energy’s call.  

• The question is whether the third party owner would meet the legal 
definition of a public utility, and if they do, then third party owned 
projects within any other public utility’s service territory are problematic 
and potentially invalid… 

• I can’t give you any comfort that any of these arrangements will be “ok” 
at the end of the day. 

•  I would not recommend pursuing third party ownership at this time. 
 
There is currently a docket open at the Public Service Commission of Wisconsin 
and an ongoing court case underway on this topic. As of 2019, Focus on Energy 
is unwilling to fund such projects unless there is a letter of support (or similar) 
from the site’s electric provider.  
 
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 District 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 the tax benefits 

• The District’s co-ownership is often paid by the Focus on Energy grant 
and/or another grant  

• The District’s co-ownership is typically between 10% and 25% of the PV 
system. 
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• The District 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 District that may 
provide:  

o The solar power (kWh and kW benefits from the PV system 
o Building energy management services to increase the energy 

efficiency of government buildings;  
o Solar energy system services for design, installation, operation, and for 

delivery of solar energy;  
o Informational services, including background 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 District may either purchase the solar PV 

system or ask it to be removed by the TTP (at the TPP’s cost) 
• The District is not required to purchase the PV array 
• The District’s purchase cost must be greater or equal to the residual value of 

the PV system (IRS requirement) 
• It is recommended that the District entering a contract with a TPP has legal 

representation 
 
Risk 
Risk Matrix – who carries each 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 TPP2 
Local Government for large 
acts of nature3  

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

Regulatory Risk Local Government TPP 

 
2 For normal variations of the solar resource 
3 For example, major volcanic events or geo-engineering/cloud seeding	
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Local Government after 
taking ownership 

Natural Disaster Risk Covered by insurance Covered by insurance 
 
 
Additional assumptions 

• Upfront fees 
o Permits, property insurance, Xcel fees: $1,650 
o Legal, general liability, construction loan interest: $5,300 
o Development fee: $10,304 

• Developer’s  
o Discount rate: 5% 
o Federal tax rate: 25% 
o State tax rate: 5% 

• Ongoing fees - O&M, property and general liability insurance, tax prep: 
o Year 1 and 2: $4,230/year 
o All other years: $3,030 

• Non capitalized costs, checking account, organizational legal, accounting 
fees, loan fees, DFI fee, bank fees, etc.: $2,878 

• Year 12 Buyout price: 27% of system cost less Focus on Energy Grant and 
CSF donation: $39,743 

• Developer’s 
o Loan interest rate: 4.5% 
o Loan term: 12 years 

 
Results 
Project entity’s loan amount: 59.5% of total capitalized investment or $97,848 
Debt service coverage ratio: 1.3 
Year one payment/kWh: 10.3 cents/kWh 
 
Financial Metrics 

  NPV  IRR 
20 year  $          6,768  7.2% 
25 year  $        32,204  11.5% 
30 year  $        56,374  13.2% 
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Annex 1: Roof Warranty 
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Annex 2. Next Steps 
 
1. Have roof approved to bear the weight of the PV array (expected array 

weight less than 5 pounds per square foot) by a Wisconsin Professional 
(structural) Engineer (PE). 

Some PE’s include: 
• Strand Associates Inc., Madison WI, 608-251-4843, www.strand.com 
• Brad Romport, Larson Engineering Inc., Appleton, WI,  

BRomportl@larsonengr.com 
• Kirk Haverland PE, Larson Engineering Inc. Appleton, WI, 920-734-9867 

KHaverland@larsonengr.com 
• Agron Gjinolli, independent engineer, Madison WI, 

agron_gjinolli@hotmail.com, 608-371-3726 
 

2. Apply for the Focus on Energy Renewable Energy Competitive Incentive 
Program (RECIP) (three funding rounds per year) 

• For more information: www.focusonenergy.com/RECIP 
 

3. Apply for the Solar on Schools PV module donation by contacting the 
Couillard Solar Foundation 

• Contact information: couillardsolarfoundation.org/solar-on-schools/ 
 

4. Check with Xcel on interconnection costs 
 

5. As needed, complete the 15-minute site use and solar generation analysis 
(for sites on demand meters) to more accurately determine demand savings 

 
• Xcel recently notified the Project Team that they do not collect the 15-

minute data for this school. In this case, the Project Team 
recommends investing $700-$1000 to install an eGauge energy 
monitoring system (or similar).  The school’s energy use for a full year 
(or even from mid-summer 2019 to mid-winter 2019/20) would be 
useful for the energy analysis. 

 
6. Issue the installation RFP  
 
7. Re-run financial analysis with updated costs, savings, grant amounts, etc.  
 
8. Make final installation decision 
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9. Install the PV system 
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Annex 3. Xcel Energy, PG-1, Net Metering Electric Rate 
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Annex 4. Xcel Energy, CG-7, Time of Day General Commercial 
Electric Rate 
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