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INTRODUCTION

This is the 2012 Electric Resource Plan of Interstate Power and Light Company (IPL or 

Company), a regulated utility company of Alliant Energy Corporation (Alliant Energy). IPL’s 

2012 Electric Resource Plan is being filed with the State of Iowa as an update to IPL’s 2010

Electric Resource Plan.

1.0 The IPL System

IPL is a regulated utility company that provides electricity and natural gas to retail customers in 

two mid-western states.  Today, IPL serves more than 500,000 electric customers and more than 

200,000 natural gas customers in over 100 counties in Iowa and Minnesota.  IPL’s electric 

customers currently have an adjusted net internal demand of 2,761 MW, which is projected to 

grow 350 MW over the next 15 years. Of IPL’s electric retail customers, Iowa accounts for 

approximately 92 percent, and Minnesota approximately eight percent. IPL’s Illinois retail load 

was sold in February 2007 but is still being served today by IPL as a wholesale load to Jo-Carroll 

Energy.  Note that the forecast used in this 2012 Electric Resource Plan assumes loss of Jo-

Carroll in 2014, which is approximately 65-70 MW.

IPL's service territory encompasses approximately 54,000 square miles, including over 22,000

miles of electric distribution line and over 5,000 miles of natural-gas transmission and 

distribution main. IPL currently owns all or portions of generating facilities located in both Iowa 

and Minnesota. These owned units produce approximately 2,430 Planning Resource Credits 

(PRC’s) towards The Midwest Independent Transmission System Operator (MISO) Module E 

Resource Adequacy requirements.  IPL’s portfolio includes base load plants which operate year 

round and are fueled with coal.  IPL’s portfolio also includes intermediate or combined cycle 
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units, such as the Emery Generating Station, which provide load following capability and are 

primarily fueled with natural gas.  Combustion turbines and diesel generators at various locations 

throughout IPL’s system provide supplemental energy at points throughout the year when 

demand is highest.  IPL also recently installed in late 2009 a 200 MW wind farm, Whispering 

Willow Wind Farm - East, in Franklin County, Iowa, which IPL owns and operates. In addition 

to owned generation, IPL has purchased power contracts for approximately 250 MW from 

various wind resources as well as for approximately 400 MW from a nuclear plant, the Duane 

Arnold Energy Center.  IPL delivers the energy and exceptional service that our customers and 

communities count on – safely, efficiently and responsibly.

1.1 Overview of Plan Development

The process used in developing this plan begins with the system load forecast.  This forecast 

includes the needs of all firm IPL customers.  The system load forecast plus a reserve 

requirement is matched against existing capacity to determine IPL’s preliminary resource needs.  

By using the Electric Generation Expansion Analysis System (EGEAS) computer model, all 

combinations of existing resources and modeled future resource alternatives are considered when

determining the optimal expansion plan.  Renewable alternatives, Demand-Side Management 

(DSM) programs and conventional supply-side units are all considered in the resource planning 

process.  The objective function within EGEAS is to minimize the cumulative present worth of 

revenue requirements for the 15-year planning period plus a 35-year extension period, while 

maintaining the Midwest Independent System Operator (MISO) planning reserve margin 

(PRMucap) of 3.81 percent in each year.  However, system reliability and financial risks must also 

be considered.  The ultimate goal is to minimize cost, maximize reliability and minimize risk.  

Given reasonable assumptions and after careful consideration of costs, reliability and risks, a 

reference case is constructed.

Exhibit___(BRK-1)
Schedule A 

Page 7 of 393
Appendix L

Page 8 of 347

IPL Energy Efficiency Plan January 25, 2013



1-3

Once a reference case is determined, IPL develops additional scenarios or sensitivities by 

changing various input assumptions.  Some of the scenarios are regulatory requirements, while 

IPL creates others by varying key input assumptions to provide supplemental insight. Examples 

of sensitivities include changes to:

Load forecast

Market economy energy availability

Renewable requirements

Carbon monetization

Fuel costs

Capital costs

1.2 Future Industry Considerations

With regard to this study, IPL maintains that it is important to consider changes and potential 

future changes affecting the electric utility industry before making resource decisions.  Currently, 

one of the biggest issues affecting resource planning is the uncertainty surrounding potential 

greenhouse gas regulation.  IPL recognizes potential future greenhouse gas regulation as a 

significant issue and takes this consideration very seriously by subsequently modeling different 

carbon dioxide (CO2) cost scenarios within its 2012 Electric Resource Plan.  One of the CO2 cost

scenarios was developed by Wood Mackenzie, with whom IPL contracts for several of its other 

Resource Plan projections, including but not limited to coal, natural gas and market power prices.  

Two other CO2 price projections were established in Minnesota Docket No. E-999/CI-07-1199,

Order Establishing Estimate of Future Carbon Dioxide Regulation Costs. These three CO2 cost

scenarios are further described in Section 6.3.3.
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Potential future greenhouse gas regulation introduces risks that must be considered before a 

utility commits to a resource planning decision. When the outcome of greenhouse gas regulation 

is determined, the affects on resource planning will become clearer.  In the meantime however, 

the result for resource planning is that while future needs can be projected and considered, 

investing in future resources can only be done when the risk is supported by a reasonable 

expectation of a fair and timely return on investment.

1.3 Orders by the Iowa Utilities Board (IUB) Affecting IPL’s Resource Plan

On August 7, 2012 IPL filed an amendment in Iowa Utilities Board re-organization Docket 

Number SPU-2005-0015 to continue purchasing power and energy from NextEra’s Duane 

Arnold Energy Center (DAEC) for 2014 through 2025. This filing was docketed and a 

procedural schedule was set on August 23, 2012 and modified on September 10, 2012. A

hearing was set for December 17, 2012. IPL expects a decision in this docket in early 2013.
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LOAD FORECAST

2.0 Overview of the Load Forecast

IPL maintains forecasts of both demand and energy for financial planning, regulatory compliance, 

and optimization of the generation portfolio. Sales are classified by revenue class, which is used 

for FERC and corporate financial reporting. Discussion of the forecasts used in this IRP can be 

found as follows:

Section 2.1 – Summary 

Section 2.2 – IPL Energy forecasts

Section 2.3 – IPL Demand forecast

Section 2.4 – Income Scenarios

Section 2.5 – Illustration of Implicit DSM
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2.1 Summary

Figures 2.1.1 and 2.1.2 provide a graphical representation of each forecast. Table 2.1.1 

summarizes IPL’s annual energy forecast, and Table 2.1.2 summarizes IPL’s Adjusted Net 

Internal Demand forecast.

Figure 2.1.1
IPL Energy Forecast

Figure 2.1.2
IPL Peak Forecast

Adjusted Net Internal Demand
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Table 2.1.1
IPL Annual Energy Forecast (GWH)

Year IPL
2012 16,612
2013 16,702
2014 16,415
2015 16,554
2016 16,715
2017 16,897
2018 17,056
2019 17,235
2020 17,405
2021 17,572
2022 17,719
2023 17,883
2024 18,068
2025 18,258
2026 18,430
2027 18,614

Table 2.1.2
IPL Peak Forecast (MW) 

Adjusted Net Internal Demand

Year IPL
2012 2,760.8
2013 2,761.8
2014 2,702.5
2015 2,738.9
2016 2,774.2
2017 2,807.7
2018 2,840.1
2019 2,867.6
2020 2,900.1
2021 2,927.6
2022 2,955.2
2023 2,985.6
2024 3,020.0
2025 3,052.4
2026 3,081.8
2027 3,110.3
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2.2 IPL Energy Forecast

2.2.1 Overview

The IPL energy forecast starts with a trended short term forecast of the number of customers.

Forecasted customers are multiplied by the results from a short term regression model of use per 

customer and compared with recent historical sales by class. Next, a long term energy forecast is 

developed using forecasted customer counts and a regression model of annual use per customer.

The long term model is then compared to other energy forecasts. Finally, the growth rates 

estimated in the short term and long term are reconciled in a two year transition period.

2.2.2 Data

Sales and customers – For the short term model, IPL uses monthly billed data since 2001.

For long term sales, IPL uses annual sales and customers from the FERC FORM 1.

Weather is measured using Heating Degree Days (HDD) and Cooling Degree Days 

(CDD) and matched to the sales on a route level. Normal is defined as the 20 year rolling 

average, based on weather reported from Cedar Rapids Airport.

Economic data comes from third party vendor, IHS Global Insight, unless otherwise 

stated.

2.2.3 Methods

2.2.3.1 Short Term Energy Forecast Method

The IPL short term forecasted sales are based on regression analysis of monthly use per 

customer by revenue class. Variables included in the regression models include weather, 

economic, and various indicator variables. The forecast of monthly customer counts is 

based on historical trends. Results from the statistical customer usage model are

multiplied by the forecasted number of customers and adjusted based on historical 

calendar month sales and changes in large customer loads. Forecasts of IPL’s smaller 

classes are also added. Finally, estimated losses are applied to arrive at the short term 

energy forecast.
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2.2.3.2 Long Term Energy Forecast Method

To forecast long term energy, regression analysis is performed on annual class level sales

per customer. Regression variables include weather, economic variables, price, and 

indicator variables. The forecasted customer count is based on historical annual customer 

trends and is multiplied by the forecasted use per customer. The Industrial class is 

adjusted based on known large customer changes and smaller classes such as street 

lighting are added to the forecast. Next the annual growth rate from the long term model 

is determined. The growth rate for the third and fourth year, 2014 and 2015 in the current 

IRP, transition from the short term to the long term and the long term growth rate is 

applied annually beginning with the fifth year. Estimated losses are applied to arrive at 

annual Energy Forecast.

2.2.4 Results

2.2.4.1 Short Term Energy Results

The final, class level, short term energy forecasts are the statistical regression results with any 

necessary adjustments. Forecasted Short term Energy by Class is presented in Table 2.2.4.1.

Table 2.2.4.1
Annual Short Term Forecasted Energy by Class (GWh)

Year Residential Commercial Industrial
St.

Lights
Pub. 
Auth. Resale

Co. 
use Losses Total

2012 4,116 3,926 7,015 56 28 427 25 1,020 16,612
2013 4,128 3,962 7,048 56 28 430 25 1,026 16,702

2.2.4.2 Long Term Energy Results

Long Term Forecasted Energy, as modeled, is found in the file “Results 11-21-11.xls”. Finally, 

the growth rates are reviewed and adjusted in the file “2012 Allocation (05.18.12) -TS.xlsx.”

Since it is the growth rates from the long term model that are applied, the class level growth rates 

are shown in Table 2.2.4.2 below.
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Table 2.2.4.2
Annual Long Term Energy Forecasted Growth Rates

Year Residential Commercial Industrial
St.

Lights
Pub. 
Auth. Resale

Co. 
use Losses Total

2014 0.5% 1.0% 0.7% 0.0% 0.0% -88.1% 0.0% -1.7% -1.7%
2015 0.7% 1.1% 0.8% 0.0% 0.0% 1.6% 0.0% 0.8% 0.8%
2016 0.9% 1.2% 0.9% 0.0% 0.0% 1.6% 0.0% 1.0% 1.0%
2017 0.9% 1.3% 1.1% 0.0% 0.0% 1.0% 0.0% 1.1% 1.1%
2018 0.7% 1.3% 0.9% 0.0% 0.0% 1.0% 0.0% 0.9% 0.9%
2019 0.9% 1.3% 1.0% 0.0% 0.0% 1.0% 0.0% 1.0% 1.1%
2020 0.8% 1.3% 0.9% 0.0% 0.0% 1.0% 0.0% 0.9% 1.0%
2021 0.8% 1.3% 0.9% 0.0% 0.0% 1.0% 0.0% 0.9% 1.0%
2022 0.6% 1.3% 0.7% 0.0% 0.0% 1.0% 0.0% 0.7% 0.8%
2023 0.7% 1.3% 0.8% 0.0% 0.0% 1.0% 0.0% 0.9% 0.9%
2024 0.9% 1.3% 1.0% 0.0% 0.0% 1.0% 0.0% 1.0% 1.0%
2025 0.9% 1.3% 1.0% 0.0% 0.0% 1.0% 0.0% 1.0% 1.1%
2026 0.7% 1.3% 0.9% 0.0% 0.0% 1.0% 0.0% 0.9% 0.9%
2027 0.8% 1.3% 0.9% 0.0% 0.0% 1.0% 0.0% 1.0% 1.0%

2.2.4.3 Confidence Intervals

To estimate the confidence interval of each statistically modeled class, the upper and lower bound 

of each confidence interval for each class from the long term model was multiplied by the 

forecasted number of customers. The difference from the originally forecasted energy is 

represented below as the confidence interval. These are presented below in tables 2.2.4.3. The 

Large Industrial, Lighting, Municipal Pumping, Resale, and Company Use classes are not 

statistically modeled so no confidence intervals were computed.
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Table 2.2.4.3
95% Confidence Intervals IPL Energy Models

Year Residential +/-
GWH

Commercial 
+/- GWH

Industrial     +/-
GWH

2012 150 156 397
2013 159 164 409
2014 175 176 430
2015 179 183 443
2016 181 188 453
2017 184 192 460
2018 185 195 466
2019 187 199 474
2020 189 203 480
2021 191 206 487
2022 192 208 491
2023 193 211 497
2024 196 216 505
2025 198 220 514
2026 200 224 521
2027 202 228 529
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2.3 IPL Demand Forecast

2.3.1 Overview

There are several definitions of demand. Internal Demand is the highest observed load.  IPL

reduces the Internal Demand by the Interruptible and Direct Load Control (DLC) to arrive at Firm 

Peak, which is used for forecasting. For planning purposes, the Firm Peak is adjusted by the 

diversity with CIPCO to arrive at Adjusted Net Internal Demand which is used in the EGEAS 

analysis.

2.3.2 Method

To forecast demand, IPL forecasts some of its largest customers individually. The remaining 

customers are forecast using regression analysis. Variables included in the regression include 

weather, income, summer-time price of electricity and an indicator of the addition of the Union 

Electric territory. Next, forecasted interruptible load is added. Finally, interruptible load and 

diversity is subtracted to arrive at Adjusted Net Internal Demand.

2.3.3 Data

Peak demand is measured at the time of the IPL firm peak.

Large Customer demand is at the time of the system peak and is forecasted independently.

Weather is an index of temperatures, humidity, and CDD on the day of and days leading up to 

the peak day.

Prices are average real IPL prices based on IPL revenues and sales and adjusted for inflation.

Income is based on IHS Global Insight data.

2.3.4 Results

2.3.4.1 Demand Model Results
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Table 2.3.4.1
Forecasts of Demand Components (MWs)

Year
Internal 
Demand Interruptible DLC Firm Peak Diversity

Adj. Net Internal 
Demand

2012 3,053.5 243.0 33.0 2,777.5 16.7 2,760.8
2013 3,056.8 245.0 33.3 2,778.5 16.7 2,761.8
2014 2,999.4 247.0 33.7 2,718.8 16.3 2,702.5
2015 3,039.4 250.0 34.0 2,755.4 16.5 2,738.9
2016 3,077.3 252.0 34.3 2,790.9 16.7 2,774.2
2017 3,114.3 255.0 34.7 2,824.6 16.9 2,807.7
2018 3,149.2 257.0 35.0 2,857.2 17.1 2,840.1
2019 3,180.3 260.0 35.4 2,884.9 17.3 2,867.6
2020 3,216.3 263.0 35.7 2,917.6 17.5 2,900.1
2021 3,246.4 265.0 36.1 2,945.3 17.7 2,927.6
2022 3,277.4 268.0 36.5 2,973.0 17.8 2,955.2
2023 3,311.4 271.0 36.8 3,003.6 18.0 2,985.6
2024 3,348.4 273.0 37.2 3,038.2 18.2 3,020.0
2025 3,384.3 276.0 37.6 3,070.8 18.4 3,052.4
2026 3,417.3 279.0 37.9 3,100.4 18.6 3,081.8
2027 3,449.4 282.0 38.3 3,129.1 18.8 3,110.3

2.3.4.2 Demand Confidence Interval

To illustrate the forecast range stemming from historical variation from the model, the 95% 

confidence interval for the demand forecast is listed below.

Table 2.3.4.2
95% Confidence Interval

Adjusted Net Internal Demand (MWs)
Year High Base Low
2012 2,540.9 2,760.8 3,001.7
2013 2,538.0 2,761.8 3,007.5
2014 2,471.8 2,702.5 2,957.0
2015 2,501.3 2,738.9 2,999.3
2016 2,530.7 2,774.2 3,042.5
2017 2,558.3 2,807.7 3,081.9
2018 2,584.8 2,840.1 3,122.2
2019 2,606.5 2,867.6 3,155.7
2020 2,632.1 2,900.1 3,194.9
2021 2,654.7 2,927.6 3,229.4
2022 2,677.3 2,955.2 3,262.8
2023 2,700.9 2,985.6 3,301.2
2024 2,727.4 3,020.0 3,345.3
2025 2,752.0 3,052.4 3,385.6
2026 2,775.5 3,081.8 3,422.8
2027 2,797.2 3,110.3 3,459.2
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2.4 Income Scenarios

2.4.1 Overview

IPL performed two scenarios for each forecast.  These two scenarios included a 0.5% increase (50 

basis points) and a - 0.5% decrease in Iowa Gross State Product and Personal Income Per Capita 

above and below, respectively, the base case assumption for each year.  

2.4.2 Method

For each model the economic variable was adjusted for the forecasted period.  

2.4.3 Data

With the exception of the economic variables, the data is the same as the data used in the base 

model.

2.4.4 Results

The results of these analyses on the energy and peak forecasts are shown in Table 2.4.4.1 and 

Table 2.4.4.2 respectively.

Table 2.4.4.1
Energy Income Scenarios (GWH)

Year High Base Low
2012 16,641 16,612 16,583
2013 16,752 16,702 16,652
2014 16,498 16,415 16,332
2015 16,671 16,554 16,438
2016 16,866 16,715 16,566
2017 17,078 16,897 16,718
2018 17,268 17,056 16,848
2019 17,479 17,235 16,997
2020 17,682 17,405 17,136
2021 17,883 17,572 17,271
2022 18,064 17,719 17,387
2023 18,263 17,883 17,518
2024 18,486 18,068 17,669
2025 18,717 18,258 17,824
2026 18,927 18,430 17,960
2027 19,152 18,614 18,107

Exhibit___(BRK-1)
Schedule A 

Page 19 of 393
Appendix L

Page 20 of 347

IPL Energy Efficiency Plan January 25, 2013



2-11

Table 2.4.4.2
Peak (Adjusted Net Internal Demand)

Income Scenarios (MW)
Year High Base Low
2012 2,765.8 2760.8 2755.9
2013 2,771.7 2761.8 2753.0
2014 2,717.2 2702.5 2688.8
2015 2,757.5 2738.9 2719.2
2016 2,799.6 2774.2 2749.7
2017 2,837.0 2807.7 2777.3
2018 2,875.2 2840.1 2804.9
2019 2,908.6 2867.6 2827.5
2020 2,945.9 2900.1 2854.2
2021 2,979.3 2927.6 2875.8
2022 3,012.7 2955.2 2897.5
2023 3,050.0 2985.6 2923.2
2024 3,090.2 3020.0 2951.7
2025 3,128.4 3052.4 2977.2
2026 3,164.7 3081.8 3000.8
2027 3,199.1 3110.3 3022.5
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2.5 Illustration of implicit DSM

IPL does not use Demand Side Management (DSM) as a separate input to the forecast, as the 

DSM program has been in place for a number of years. Historical actual sales data include the 

DSM programs in effect at the time, so IPL’s regression analysis includes DSM implicitly. To 

illustrate the DSM assumption in the forecast, IPL created the following comparison which relies 

on a number of assumptions to estimate the DSM impacts including:

Program life – IPL assumes DSM programs last 12 years before a customer needs to replace 

the appliance.

Free riders – IPL assumes no free riders.

Replacement option- IPL assumes 33% of program participants will continue to purchase 

efficient equipment without reapplying for rebates. This is referred to as Option B in IPL’s 

work papers.

The estimated impact of assuming implicit DSM in the forecast instead of using planned DSM is 

shown in Tables 2.5.1 and Table 2.5.2

TABLE 2.5.1
Comparison of Implicit and Planned DSM (MWh)

Calendar 
Year

Implicit 
DSM

Planned
DSM Difference

Percent Difference in 
Native Requirements

2012 1,882,016 1,882,016 - 0.0%
2013 1,968,718 2,034,235 65,517 0.4%
2014 2,055,420 2,194,166 138,746 0.8%
2015 2,142,122 2,342,446 200,325 1.2%
2016 2,228,824 2,491,469 262,646 1.6%
2017 2,315,526 2,626,408 310,882 1.8%
2018 2,402,228 2,755,239 353,011 2.1%
2019 2,488,930 2,882,181 393,251 2.3%
2020 2,575,632 3,014,414 438,782 2.5%
2021 2,662,334 3,108,916 446,582 2.5%
2022 2,749,036 3,214,500 465,464 2.6%
2023 2,835,738 3,299,617 463,879 2.6%
2024 2,922,440 3,376,988 454,548 2.5%
2025 3,009,142 3,448,960 439,819 2.4%
2026 3,095,844 3,520,957 425,114 2.3%
2027 3,182,546 3,592,957 410,411 2.2%
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TABLE 2.5.2
Comparison of Forecasts with Implicit or No DSM (MWh)

Calendar 
Year

Native 
Requirements 
(P&E 5-23-12)

Implicit
DSM No DSM

2012 16,612,247 1,882,016 18,494,263 
2013 16,701,947 1,968,718 18,670,665 
2014 16,414,834 2,055,420 18,470,254 
2015 16,554,033 2,142,122 18,696,154 
2016 16,715,303 2,228,824 18,944,127 
2017 16,896,627 2,315,526 19,212,153 
2018 17,055,911 2,402,228 19,458,139 
2019 17,235,285 2,488,930 19,724,214 
2020 17,404,739 2,575,632 19,980,371 
2021 17,571,631 2,662,334 20,233,965 
2022 17,718,782 2,749,036 20,467,818 
2023 17,882,578 2,835,738 20,718,316 
2024 18,067,581 2,922,440 20,990,020 
2025 18,258,350 3,009,142 21,267,492 
2026 18,429,764 3,095,844 21,525,608 
2027 18,613,575 3,182,546 21,796,121 
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DEMAND-SIDE MANAGEMENT

3.0  Background

IPL(IA) and IPL(MN) implement conservation programs/projects in Iowa and Minnesota.  These 

programs have been offered since the early 1990s.  IPL(IA) conducts energy conservation 

programs in Iowa according to the plan approved by the IUB in Docket No. EEP-08-1 pursuant to 

199 Iowa Administrative Code Chapter 35.  This Docket represents the Plan in Iowa that has been 

in place since January 1, 2009. A new Iowa plan will be filed at the end of 2012. IPL(IA) 

achieved energy savings of 191,378,014 kWh and 307,906 kW, compared to the goal of 

154,000,101 kWh and 323,183 kW.

IPL(MN) has been filing Electric Conservation Improvement Plans (ECIPs) biennially until the 

most recent plan with the Minnesota Office of Energy Security, now the Division of Energy 

Resources, in the Department of Commerce (Department) since 1991.  The most recently 

approved IPL(MN) ECIP (Department Docket No. E-001/CIP-09-636) was filed with the 

Department on May 29, 2009, and was approved by the Deputy Commissioner of the Department 

on November 23, 2009. It is a three year plan, addressing the years 2010-2012. A new 

Minnesota plan was filed June 1, 2012 and is in the approval process with the Department. In 

2011, IPL(MN) achieved energy savings of 7,223,947 kWh and 1,173 kW in its Minnesota CIP 

plan.  This compares to a goal of 12,422,858 kWh and 1,198 kW at the meter.

Additional information on DSM activities, especially those related to IPL(MN), can be found in 

IPL’s 2010 Electric Resource Plan, Section 3. The demand and energy forecast used in the 2012

Electric Resource Plan are net of existing and ongoing conservation programs.  This implicit 

DSM is illustrated in Section 2.5.
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DISTRIBUTED GENERATION

4.0 Distributed Generation Potential

IPL has analyzed the key inputs underlying the Distributed Generation (DG) potential provided in 

previous IPL Electric Resource Plans and concludes that the DG potential in those plans is still

applicable for IPL’s 2012 Electric Resource Plan. The remainder of Section 4.0 provides a

summary of the analysis that leads to IPL’s conclusion.

The initial estimate of DG potential was done using a screening model developed by GDS 

Associates, Inc., for IPL’s 2001 Electric Resource Plan.  The complete 2001 study is found in 

Appendix 4A. The estimate of Iowa DG potential in this study is found in Appendix 4B and the 

estimate of Minnesota potential in the study is found in Appendix 4C.  A 2003 GDS update of 

DG potential focused on Minnesota only and is included in Appendix 4D.  An update issued by 

GDS in 2009 that examined key cost assumptions underlying the potential study is found in 

Appendix 4E.  Most recently, GDS provided an update in September, 2010, of its 2009 report.  

The 2010 update is presented in Appendix 4F.  The rationale for the 2009 and 2010 updates is to 

determine if the various economic drivers that have an impact on project economic viability have 

changed significantly such that DG potential has changed from the 2001/2003 studies.  

The summary tables for 2001 Minnesota and Iowa DG potential and 2003 Minnesota only DG 

potential are provided below in Tables 4.1 and 4.2, respectively.

Table 4.1: IPL Distributed Generation Potential (payback of five years or less) – 2001

Technical Potential Category
IOWA MINNESOTA

10% 
kW

100% 
kW

10% 
kW

100% 
kW

Total Distributed Generation Potential 7,392 73,918 160 1,602

Combined Heat & Power Only (Cogeneration) 7,392 73,918 160 1,602
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Table 4.2: IPL-MN Distributed Generation Potential – 2003
10%

Participation Rate
25%

Participation Rate
100%

Participation Rate
5 Year 

Payback
10 Year 
Payback

5 Year 
Payback

10 Year 
Payback

5 Year 
Payback

10 Year 
Payback

Total DG
Potential (MW) 5.3 13.5 13.2 33.7 52.6 134.8

The 2003 analysis indicated 33 times greater DG potential (52.6 MW vs. 1.6 MW) in the five 

year or less payback category than did the report for the 2001 Electric Resource Plan, with almost 

60 percent of that attributable to wind energy.

A key input that underlies the 2003 analysis is DG equipment cost. GDS reports in the 2010 

study that the installed “per kW” cost for most technologies included in the 2003 study have

increased significantly. These increases are shown in Table 4.3 below.

Table 4.3: Distributed Generation Installed Cost
(Source: 2010 GDS Update, Table 2)

Manufacturer and 
Model

2003
($/kW)

2010
($/kW)

%
Change

Solar

Generic 1kW PV $10,000 $8,568 -14.32%
Wind Turbines

Fuhrlander FL100 $1,750 $3,800 117.14%
Fuhrlander FL250 $1,500 $1,960 30.67%
Bergey BWC XL.1-24 $3,500 $5,670 62.00%
Zephyr (GE) 1.5 SLE $1,500 $1,933 28.87%

Bio-Gas Microturbines
Capstone C30 $2,200 $6,600 200%
Captstone C60 $1,900 $3,600 89%

Natural Gas MicroTurbines
Capstone C30 $3,500 $2,520 -28%
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Similarly, GDS also reports in the 2010 study that the cost of fuel used by combined heat and 

power (CHP) has increased significantly since the 2001/2003 studies were completed. These 

increases are shown in Table 4.4 below.

Table 4.4: Distributed Generation Fuel Costs
(Source: 2010 GDS Update, Table 1)

Fuel Type
(units)

2003 Cost 
Estimate

2010 Cost 
Estimate % Change 

Diesel ($/gal) $1.07 $3.020 182.2%
Biodiesel ($/gal) $1.32 $3.120 136.36%
Natural Gas ($/therm) $0.502 $0.673 34.1%

Based on the results of the 2010 GDS study, it would appear that the potential for DG projects 

may have decreased somewhat since the 2001 and 2003 studies were completed since the 

installed costs and fuel costs have risen significantly.  

However, GDS found two other economic drivers have changed in favor of DG projects, 

suggesting that the potential for DG projects may not have declined as much as indicated

immediately above. The two factors are government subsidies and new technologies.  

The emergence of new or expanded federal and state subsidies since 2003 is considerable.  There 

are three areas that GDS cites in its 2010 study. First, in May of 2010, the Minnesota Office of 

Energy Security (OES) launched a Residential Small Wind Rebate Program.  The program 

closely mirrors the Residential Solar Rebate Program, another buy-down offered by the OES to 

reduce the initial cost of grid connected photovoltaic technologies.  Through the program, 

residential customers can receive a rebate of 35 percent of the total installed cost, up to $10,000, 

of wind turbines with capacity equal or below 35 kW.  Second, the Wind and Biomass Renewable 

Electricity Production Credit (REPC), known also as the Wind Energy Production Tax Credit 

(PTC) has been significantly restructured as a result of American Recovery and Reinvestment Act 
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(ARRA) of 2009.  Previously, eligible businesses received a federal tax credit of $0.18 for each 

kWh produced by a qualified renewable energy resource.  Businesses eligible for the PTC 

program now have the option of receiving the Business Energy Investment Tax Credit (ITC) or a 

grant from the US Treasury through the Renewable Energy Grant program instead of taking the 

PTC for new installations. The ITC allows businesses installing qualified renewable distributed 

generation technologies to receive a corporate tax credit of 30 percent of installed cost for solar, 

fuel cells, and small wind, geothermal, microturbines and combined heat and power.  Third, the 

Minnesota Agricultural Improvement Loan Program has expanded since 2009.  This program 

allows Minnesota residents, domestic family-farm corporations or family-farm partnerships to 

secure loans through the Minnesota Rural Finance Authority (RFA) for improvements to 

agricultural facilities, including wind energy systems less than 1 MW.  The RFA coordinates the 

loan with individual financial institutions and now lends 45 percent (up to $300,000) of the 

principal at a 4.5 interest rate.  Previously, RFA participation in the loan was capped at $200,000.

There are some Minnesota subsidies, however, that are less attractive than they were at the time 

of the 2003 update.  The PV Solar Rebate program offered by the Minnesota Department of 

Commerce is still active, but all funds are reserved and new applications are placed on a waiting 

list.  This represents a substantial change as the 2003 evaluation included this program in the 

potential model with the assumption of an incentive of $2,000 per kW up to a maximum of 

$8,000 per project. Similarly, The Climate Change Fuel Cell Buy Down Program, which was 

included in the 2003 model, is no longer active and would be removed from an update to the 

potential model.  

The other economic driver that has changed in favor of DG projects is the emergence of new 

technologies. GDS in the 2010 update provided economic information for new DG technologies 
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that were not included in the 2001 and 2003 reports.  These new potential DG technologies are 

identified in Table 4.5 below.

Table 4.5: New Distributed Generation Technologies since 2003 Update
(Source: 2010 GDS Update, Table 3)

DG Manufacturer and 
Model Electrical Capacity

Variable 
O&M costs 

($/kWh)

Installed Cost
($/kW)

Solar Photovoltaic
Generic PV 2 kW $0.001 $8,500
Generic PV 4 kW $0.001 $8,250
Sunny Boy ASE 300 8 kW $0.001 $6,000
Power Light Shell Solar 32 kW $0.001 $9,356
Generic PV 50 kW $0.001 $6,200
Generic PV 200 kW $0.001 $5,000

Biomass CHP
Emery Energy Company* 75 kW $0.011 $12,350.00
Entropic Energy* 250 kW $0.011 $3,000 to $5,000

Wind Power
EWS 50 kW $0.025 $2,600
Vestas V80 1,800 kW $0.005 $1,200
Vestas V90 & V112 3 MW $0.005 $1,915

Dish/Sterling Concentrated
Infinia PowerDish* 3 kW $0.04 $4,850
SES Systems* 10 kW or 25 kW $0.04 $10,000

Concentrated Photovoltaics
Cool Earth Solar* .5 kW - $1,000
Soliant Energy SE-500X 0.335 kW - $5,500

Combustion Turbines (with Heat Recovery)
Solar up to 15 MW $0.0096 $1,000 to $1,200
Kawasaki Gas Turbines 650 kW to 18 MW $0.0096 $1,000 to $1,200
Rolls-Royce 2.2 to 51.2 MW $0.0096 $1,000 to $1,200
Vericor Power Systems 500 kW to 50 MW $0.0096 $1,000 to $1,200
*Denotes technologies currently in development

A third factor auguring for a higher DG potential now versus the time of the 2003 update is a 

growing interest in the identification and development of biogas-to-energy projects among 

organizations and companies in IPL’s service territory. These opportunities include collection 
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and distribution of landfill gas, development of anaerobic digesters for the collection of gas 

(including other benefits), and implementation of gasifier systems (using organic materials as the 

feedstock) for the manufacturing of “syngas.” IPL has been meeting with customers who 

generate waste products that can be used as ingredients for anaerobic digesters to determine if the 

development of a biogas project is feasible.  IPL has also conducted biogas (digesters and landfill 

gas systems) training seminars around the country that are designed to educate companies on how 

to identify and develop biogas projects. An IPL technical support project manager has worked

with the Minnesota Project in a consultative role to increase the awareness of biogas projects in 

Minnesota (www.mnproject.org).

Consequently, factors such as greater state and federal subsidies, the emergence of new 

technologies and a heightened customer interest and awareness of DG suggest a higher DG 

potential. However, IPL sees little evidence of material DG capacities being installed.  In 

contrast, IPL does see evidence that the costs of installing and operating DG have risen 

considerably since 2003. In conclusion, IPL believes the information provided in the 2001 and 

2003 reports is still fundamentally applicable for IPL’s 2012 Electric Resource Plan.
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