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Part I: Introduction 

 

1. Missouri River Energy Services 
 

Missouri Basin Municipal Power Agency, doing business as Missouri River Energy Services 

(MRES), is a not-for-profit, member-based, joint-action agency that provides power, energy, 

transmission, and related services to its member municipalities in Iowa, Minnesota, North 

Dakota, and South Dakota.  Fifty-seven of the sixty members receive power under the long-term 

Power Sale Agreement (S-1 Agreement).
1
  All of the MRES S-1 members receive hydroelectric 

preference allocations from the Western Area Power Administration (WAPA) and have purchase 

power agreements with WAPA for power and energy from those allocations.  One S-1 member, 

Marshall, Minnesota, also receives a portion of its power supply from another supplier until 

2016.   

 

MRES is responsible for power supply and for related services for its member municipalities that 

have an S-1 contract, as well as for supplying power under long-term sales agreements with 

Atlantic, Iowa and Hutchinson, Minnesota.  In order to meet these obligations, MRES has 

contracted for a variety of power supply resources.  The largest of the MRES power supply 

resources are owned by, or were purchased by, the Western Minnesota Municipal Power Agency 

(Western Minnesota) and dedicated exclusively to MRES pursuant to a contract.   

 

MRES is uniquely structured, making it difficult to compare it with other utilities that file 

resource plans in Minnesota.  MRES has no retail loads and all of its firm sales are made to 

municipal or other wholesale utilities.  MRES member cities also buy power and energy from 

WAPA under separate contracts.  The power supply cost varies for each city, depending upon 

several factors including the relative amounts of MRES and WAPA power the city purchases, its 

monthly load factors, and the amount of load growth it experiences.  Any significant load impact 

in one member city affects MRES rates, thereby also affecting power costs in all the other 

member cities.  Accordingly, each MRES Member community is responsible for setting its own 

rates and other terms and conditions of service as a matter of local control. 

 

MRES supplies power only at the wholesale level to its members and therefore cannot 

implement programs unilaterally with the membersô retail customers.  Instead, MRES has 

focused its efforts on assisting member municipalities with their conservation and other Demand-

Side Management (DSM) programs, providing incentives, and developing joint programs with 

the members.  Each member city has evaluated the appropriate amounts of load control and/or 

efficiency programs to pursue within its community.  In addition, the members also meet certain 

state requirements such as Minnesotaôs Conservation Improvement Program (CIP) requirement.   

                                                             
1  ñS-1 Membersò are the 57 member cities of MRES that have each executed a Power Sale Agreement (S-1) under 

which MRES has the obligation to provide all the supplemental power needs of those members. 
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The MRES Resource Plan includes not only supply-side resource options, but also estimates of 

the effects of DSM programs put in place by the members. 

 

MRES has member loads located both within and outside of the Midwest Independent 

Transmission System Operator (MISO) market area.  About 40 percent of the MRES load is 

located within the MISO market area, while the majority of members remain outside of MISO.  

On the other hand, most MRES (and WAPA) generation resources are outside of MISO. 

 

1.1. MRES Mission Statement   
 
Missouri River Energy Services is dedicated to supplying our members with reliable, cost-

effective, long-term energy and energy services in a fiscally responsible and environmentally 

sensitive manner.  Missouri River Energy Services is an extension of our members, and through 

joint action members will remain competitive while enhancing their relationships with their 

customers. 

 

As the mission statement shows, from its core MRES is driven by the very principles that lie at 

the heart of integrated resource planning: the goals of adequate and reliable supply, minimizing 

costs and environmental impacts, and avoiding undue risks to its members and ultimate 

consumers.  This resource plan endeavors to carry out these objectives as they relate to resource 

planning. 

 

1.2. Changes Since the Last Filing 
 

1.2.1. MRES DSM Program Implementation 

 

MRES commissioned an updated study of the amount of DSM that could realistically be 

implemented for its membersô customers.  The study results show an expected potential 

for DSM of up to 79.5 MW, coincident with MRES loads, by 2025.  Implementation has 

been well underway on an MRES-wide basis, as described under ñMember DSM 

Activitiesò below.  MRES is also assisting its Minnesota members with pursuing 

additional amounts to fulfill the goal established in that state.  Additional details are 

provided in Appendices H and I. 

 

1.2.2. Energy Reduction Requirements 

 

The 2007 Minnesota Legislature enacted legislation requiring utilities to adopt an annual 

energy savings goal equivalent to 1.5 percent of gross annual retail energy sales 

beginning in 2010.  Besides pursuing implementation of up to 79.5 MW of DSM for all 

of its members by 2025, MRES is assisting its Minnesota members in implementing the 
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additional savings required to meet this Minnesota goal.  Additional details are provided 

in Appendix H. 

 

1.2.3. Move from MAPP GRSP to MISO RAR 

 

As a result of tariff revisions in 2008 by MISO, portions of the MRES load fall under the 

requirements of the MISO Resource Adequacy Requirements (RAR) program.  The RAR 

ensures that adequate resources are dedicated to meeting the peak loads in MISO, by 

specifying the amount and types of planning reserves that utilities must provide to avoid 

substantial penalties.   

 

The remaining portion of MRES member load, outside of the MISO market area, was 

part of the Mid-Continent Area Power Pool (MAPP) Generating Reserve Sharing Pool 

(GRSP).  The GRSP was disbanded as of January 2010; MRES continues to meet the 

former MAPP planning reserve standards until studies can be completed with either 

MISO or the Southwest Power Pool to determine appropriate replacement planning 

reserve standards for the MRES load outside of MISO. 

 

1.2.4. Additional Loads 

 

MRES has entered into long-term firm power contracts with two additional 

municipalities.   

 

Under its agreement with Atlantic, Iowa, MRES provides for the supplemental needs of 

Atlantic over and above its supply from WAPA and from its 18 MW ownership in a coal 

facility.  MRES currently provides 1 MW of power and energy to Atlantic in all hours, 

with the amount forecasted to increase to 5 MW by 2025. 

 

Under its agreement with Hutchinson, Minnesota, MRES will begin providing 15 MW of 

power and energy to Hutchinson in all hours beginning September 1, 2010.  This amount 

will increase to 25 MW every hour beginning January 1, 2013.  For purposes of this 

filing, the total load of Hutchinson is not included in any total load summaries; however, 

the portion supplied by MRES is included in all load amounts whenever applicable. 

 

1.2.5. Additional Resources 

 

Significant wind resources have been added since the last resource plan.  In addition to 

approximately 4 MW located at Worthington and Moorhead, Minnesota, MRES has 

added 20 MW of wind resources at Odin, Minnesota, 18.7 MW at Marshall, Minnesota, 

and 40 MW at Rugby, North Dakota.  Energy from these new wind resources is sold into 
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the MISO market, providing a financial hedge against other MRES production and 

purchase expenses. 

The previous resource plan accepted for filing by the Commission included 110 MW of 

base load resource to serve the MRES requirements.  That new resource was expected to 

be from the planned Big Stone II Project (BSP II) addition.  That project was canceled in 

November 2009.  In order to replace the BSP II resource, MRES investigated similar 

alternatives, but so far has been unable to find a viable replacement.   

 

Such a replacement would provide both capacity towards the MISO RAR needs, and 

energy to be sold into MISO to financially hedge the energy purchases made from MISO 

to serve member needs. 

 

1.3. Other Topics from Previous Plan 
 

1.3.1. Monitoring Environmental Costs, Risks, and Mitigation Strategies 

 
In its order approving the previous resource plan filing, the Commission ordered that 

future filings address certain environmental cost and risk issues, specifically: 

 

a. Include a review of the current price and price trends of allowances and/or credits 

for SO2, NOx, and CO2; 

b. Continue to monitor the development of environmental regulations expected to 

impact electric utility operations and provide an update on the status of these 

issues; 

c. Develop a more comprehensive CO2 risk analysis strategy to be applied in the 

next resource plan; and 

d. Develop information related to emission mitigation strategies and their costs. 

 

MRES currently operates resources that require emission allowances for the production 

of energy.  MRES also receives renewable resource credits from a number of wind 

projects, and utilizes them to meet particular state requirements.  MRES staff regularly 

reviews the current prices and price trends of allowances and renewable resource credits, 

as well as developing regulations related to them, as a part of its business.  A fairly 

standardized marketplace is developing for certain of these allowances and credits; 

example current information may be obtained from internet sites regarding SO2 emission 

allowances. 

 

This resource plan includes a very broad range of potential CO2 emission cost values in 

order to evaluate the risk potential related to those costs. 
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Regarding mitigation strategies, MRES staff continues to monitor developments and is 

participating in the development of a new low-emission technology through its 

investment in the Iowa Stored Energy Park (ISEP), which will use compressed-air energy 

storage as its central feature. 

 

1.3.2. CBED Potential Involvement 

 

Per Minnesota Statute 216B.1612 Subdivision 5(b), a resource plan filing is to include a 

description of efforts to purchase energy from Community-Based Energy Development 

(CBED) projects, including a list of the projects under contract and the amount of CBED 

energy purchased 

 

MRES has two CBED projects that were fully commissioned in 2008.  The Marshall 

Wind Project and the Odin Wind Project total 34.7 MW of CBED capacity.  MRES has 

contracts with each respective CBED developer for the full output of both projects.  

According to data from the Minnesota Department of Commerce Office of Energy 

Security, as of January 15, 2010, the 34.7 MW of completed CBED projects that MRES 

has under contract represents 26 percent of the total 131.4 MW of completed projects in 

the state.  Furthermore, MRES has also completed a standard contract for wind projects 

up to 2 MW to facilitate discussions with small developers.  Given the substantial early 

success MRES has experienced with CBED development, and the extent of the 

renewable resources now in its power supply portfolio, MRES is not pursuing additional 

CBED projects at this time. 

 

1.3.3. Distributed Generation Program 

 

In its order approving the previous resource plan filing, the Commission ordered that 

before its next filing MRES address certain issues related to distributed generation.  

MRES was ordered to work with other utilities and participate in workshops to estimate 

the potential amount and cost of distributed generation. 

 

MRES has a very strong interest in distributed generation.  It has been utilizing small 

municipally-owned generation for approximately 15 years under its municipal capacity 

program.  MRES has also had a small amount of commercial generation under contract 

for several years through its interruptible load program.  In addition, MRES has 

developed distributed generation procedures for <40 kW units that are more refined and 

user friendly than procedures adopted by the Members a few years ago.  Members are 

currently in the process of adopting these new procedures. 
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1.4. Plan Cross Reference 
 

Appendix A contains a cross-reference table showing where in this filing each of the Minnesota 

rules related to resource planning have been addressed.  It also contains a cross-reference table 

for the requirements from the Commission Order approving the prior resource plan. 



Resource Plan Summary  Page 7 
 

Part II: Resource Plan Summary 

 

2. Resource Plan Summary 
 

2.1. MRES 
 

MRES is a member-based, joint-action agency that provides power, energy, transmission, and 

related services to its member municipalities in Iowa, Minnesota, North Dakota, and South 

Dakota.  Fifty-seven of the members receive power under the long-term S-1 Agreement.  All of 

the MRES S-1 members receive hydroelectric preference allocations from WAPA, and one also 

receives a portion of its power supply from the Heartland Consumers Power District (HCPD) 

until 2016.   

 

MRES also supplies a portion of the needs for Atlantic, Iowa, and Hutchinson, Minnesota.  

About 40 percent of the MRES load is located within the MISO market area.  

 

2.2. MRES Loads 
 

MRES created load forecasts for the total load of each of its S-1 members and Atlantic, Iowa.  

The MRES load forecasting methodology is described in Appendices E and F.  Detailed results 

for each Minnesota member are included in Appendix G.  These forecasts are of the expected 

loads assuming normal weather, before any CIP reduction efforts or any additional DSM 

programs.  DSM and CIP effects on the loads are calculated in a later step of the planning 

process to enable load and DSM forecasting to be separately evaluated on an ongoing basis. 

 

The individual member load forecasts assume the post-2020 WAPA contract deliveries remain at 

present levels for each community throughout the planning period.   

 

The total loads for the 57 S-1 members and Atlantic are expected to increase from a historic peak 

of 821.6 MW in the summer of 2007, to 971.3 MW in the summer of 2025.   

 

MRES is not responsible for the entire load of its members.  To obtain the MRES load forecast, 

the total city forecasts were adjusted to account for: 

 

 Load served by other power suppliers. 

 Transmission losses. 

 Future electric vehicle loads. 

 Diversity of peak times between member cities. 

 Expected DSM reductions. 
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2.3. DSM Effects 
 

2.3.1. Energy and Demand Savings Results 

 

MRES and its members have quickly moved forward with energy efficiency efforts to 

implement the savings goals set by its 2006 DSM study, the Minnesota Next Generation 

Energy Act of 2007 (Minnesota Statute 216B.241, Subd. 1c) and Iowa Code 

476.6(16)(c).  For instance, in 2009 the MRES members saved an estimated 16.5 million 

kWh of energy and 3.7 MW of demand. 

 

2.3.2. Minnesota CIP Requirement 

 

In 2007, Minnesotaôs Next Generation Energy Act of 2007 increased the energy 

efficiency goals for the Minnesota members in regard to their CIP.  The Minnesota 

members are required to conserve at least 1.5 percent of their total energy each year as a 

part of the CIP requirement.   

 

2.3.3. 2009 DSM Potential Study 

 

MRES commissioned PA Consulting Group to perform a DSM Potential Study.  The 

final report for the study was completed in February 2009 and is included in Appendix H.  

  

2.3.4. DSM Potential Used in the IRP 

 

For the Reference Case, it is assumed that the Minnesota members will achieve the full 

1.5 percent per year reductions as required by the Minnesota CIP rules; while the 

members in the other three states will achieve the Market Potential amounts from the 

2009 PA Consulting study as estimated at the time of the MRES peak.  These Reference 

Case amounts are summarized in the following table: 
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Table 2-1 

Reference Case DSM Reduction 

 

Minnesota: 

1.5% CIP Amounts 

IA/ND/SD: 

Market Potential 

Total Reference 

Case Reduction 

Year 

Energy 

Savings 

(GWH) 

Demand 

Savings 

(MW) 

Energy 

Savings 

(GWH) 

Demand 

Savings 

(MW) 

Energy 

Savings 

(GWH) 

Demand 

Savings 

(MW) 

2011 86.0 20.8 7.2 17.3 93.2 38.0 

2012 115.0 27.8 10.8 23.0 125.9 50.8 

2013 144.1 34.8 14.8 30.1 158.9 64.9 

2014 173.1 41.8 19.1 34.5 192.2 76.4 

2015 201.9 48.8 23.4 33.9 225.3 82.7 

2016 230.6 55.7 23.8 32.2 254.5 87.9 

2017 259.4 62.7 23.8 30.3 283.2 92.9 

2018 288.0 69.6 27.7 29.1 315.7 98.7 

2019 316.5 76.5 32.2 28.0 348.7 104.5 

2020 345.1 83.4 36.9 26.9 382.0 110.3 

2021 373.6 90.3 43.8 26.3 417.4 116.6 

2022 402.0 97.1 49.9 25.8 451.9 122.9 

2023 430.5 104.0 56.1 25.1 486.6 129.1 

2024 458.8 110.8 62.7 24.4 521.5 135.3 

2025 487.1 117.7 69.1 23.7 556.2 141.4 

 
For one of the alternative scenarios (the ñExpected DSMò scenario), only the amounts of DSM 

that are feasible under the Market Potential calculations performed by PA Consulting are 

included, as calculated at the time of the MRES peak, for all four states.  

 

2.4. Sale to Hutchinson, Minnesota 
 

A final adjustment to the load forecast was to include the amount required under the long-term 

firm contract with Hutchinson, Minnesota.  MRES must provide 15 MW of capacity and energy 

in all hours beginning September 1, 2010, increasing to 25 MW beginning January 1, 2013. 

 

2.5. MRES Resources 
 

Currently, the MRES generation resources are composed of capacity resources with a summer 

rating of 579.5 MW, plus 83.9 MW (nameplate rating) of wind generation.  The largest resources 

are a 281 MW share of Laramie River Station (LRS), a coal plant located near Wheatland, 

Wyoming, and the three-unit Exira Station located near Atlantic, Iowa, with a total rating of    

140 MW. 

 



Page 10  Resource Plan Summary 
 

Additional wind resources are anticipated as needed to meet both the Minnesota Renewable 

Energy Objective Standard, as well as an assumed 10 percent renewable goal for Iowa, North 

Dakota, and South Dakota. 

 

2.6. Factors Considered in the Plan 
 

Minnesota Rule 7843.0500 establishes the factors to consider for the evaluation of a resource 

plan.  Those factors are very consistent with the MRES mission statement, so MRES has adopted 

those same factors into its goals for this plan:  

 

1. Maintain the Adequacy and Reliability of Power Supply 

2. Keep Membersô Wholesale Rates Competitive 

3. Minimize Adverse Socioeconomic and Environmental Effects 

4. Enhance the Ability of MRES to Respond to Changes and Limit its Risks 

 

Those goals established the procedure used to develop the resource plan. 

 

Many factors were included in the development of this resource plan, including: 

 

 Updated load forecasts for the total load of each of the MRES Members, less any 

amounts supplied by WAPA and HCPD 

 Non-renewable resource options  

 Renewable resource options 

 MRES DSM Program Implementation, based on the results of a revised DSM potential 

study and the requirements of the Minnesota CIP 

 Meeting the 25 percent renewable portfolio standard for Minnesota load by 2025, and an 

assumed 10 percent standard for all other load 

 Plug-in Hybrid Electric Vehicle (PHEV) load 

 Cogeneration potential 

 Interruptible load agreement effects 

 MAPP planning reserve and MISO resource adequacy requirements 

 

2.7. IRP Results 
 

To calculate the resources required to meet loads, a reserve margin requirement must first be 

added to the final load forecast results.  This is illustrated in the following graph: 
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Overall, the current MRES resources are expected to be adequate for meeting peak demand 

requirements through 2020 in the Reference Case.   

 

The Reference Case assumes MRES members in Minnesota achieve the full CIP reduction 

requirements, and the members in the other states achieve the full economic potential amounts of 

DSM.  It also assumes a loss of 10 percent of the WAPA allocations after 2020; and roughly $15 

CO2 costs starting in 2015 and escalating annually.  It results in the following plan for optimal 

resource additions: 

 
Table 2-2 

Reference Case Results: 
$5,152.8 million ï Cost in 2009 Dollars 

Year Unit MW Resource Type 

2016 Wind 30 Wind 

2016 ISEP 45 CAES 

2017 Wind 10 Wind 

2020 Wind 10 Wind 

2021 Wind 10 Wind 

2023 CT 45 Natural Gas 

2025 Wind 30 Wind 

2010-2025 DSM/CIP 141.4 Conservation 

Total Additions: 321.4   
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In presenting the planning results, the costs shown include the production costs for existing and 

future resources, plus capital costs for all new resources.  (The results do not include capital costs 

for existing resources.)  Emissions costs and market energy purchase costs were also included; 

however, revenues from any sales in excess of firm member loads were not considered in 

determining the optimal resource mix.  

 

The following sensitivity analysis scenarios were also run: 

 

 Expected DSM for all members (vs. full CIP amounts of DSM reductions for Minnesota 

members and expected amounts for non-Minnesota members) 

 No WAPA contract reduction after 2020, and 25 percent WAPA contract reduction after 

2020 

 Zero, $10, $20, and [TRADE SECRET DATA HAS BEEN EXCISED] CO2 emission costs 

 Low and high electricity market and natural gas prices 

 Low and high load forecasts 

 Purchase of generic base-load capacity 

The figure below illustrates the relative costs of the sensitivity scenarios compared to the 

Reference Case.  None of the sensitivity scenarios significantly affected the optimal future  
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schedule for resource additions, other than the addition of 45 or 90 MW of combustion turbines 

after 2020 in some cases, as needed to meet higher loads. 

 

The results of the various sensitivity analyses demonstrate that the cases providing the most cost 

sensitivity are the Zero and the Highest CO2 Emission Cost cases.  The other sensitivity factors 

have a relatively small impact on cost.  The Reference Case results are relatively robust when 

considering the sensitivity factors other than CO2 emission costs.  This indicates a relatively low 

risk level inherent in the Reference Case results. 

 

2.8. Action Plans  
 

The results of the resource plan provide a plan for major activities during the 2011-2025 period 

to ensure an adequate, reliable, economic, and environmentally sensitive road map to meet the 

needs of MRES members.  The primary activity to accomplish during this period is to continue 

assisting members with implementing their DSM and conservation activities.  For the Minnesota 

members, this means continuing to pursue DSM measures in support of meeting the Minnesota 

CIP requirements.  
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Wind or other renewable resources will continue to be obtained to meet the Minnesota 

Renewable Energy Standard (RES).  In addition, the MRES Board has set a goal of meeting any 

renewable energy objectives established in the other MRES member states. 

 

The sensitivity cases showed that of the factors considered, the CO2 emission cost has the 

greatest potential for adversely affecting MRES rates.  MRES should continue to monitor the 

potential economic impact of various forms of CO2 emission charges and inform its members of 

the possible impacts. 

 

The Reference Case least-cost plan result indicated the addition of 45 MW of compressed air 

energy storage capacity by 2016.  The primary time constraint is expected to be the necessary 

transmission and other regulatory approvals. 

 

MRES will further investigate that resource and similar alternatives, and plans to implement the 

additional capacity by the time it is needed.  In addition, MRES should continue to investigate 

potential purchases of base-load capacity to the extent it can reduce costs and further optimize 

the resource plan as compared to the reference case. 
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Part III:  Demand-Side Management 

 
3. MRES DSM Background 
 

This section discusses the MRES activities related to DSM that have occurred since the previous 

IRP filing. 

 

3.1. 2006 DSM Potential Study 
 

The MRES DSM potential study completed by Summit Blue in April 2006 concluded that 

approximately 85 MW of demand reduction and 233 GWh of energy reduction could be 

achieved by MRES and its members as part of its least-cost plan by 2020.  MRES and its 

members saw DSM activities as a means to delay or reduce the size of future power supply 

resources, to reduce purchases on the energy market, to boost economic development through the 

provision of incentive dollars to memberôs customers, and to build customer relationships by 

helping customers save energy and money.  In that spirit, MRES and its members committed 

themselves to an aggressive pursuit of energy efficiency and demand reduction.   

 

3.2. Minnesota CIP Requirement 
 

In 2007, Minnesotaôs Next Generation Energy Act increased the energy efficiency goals for the 

Minnesota members in regard to their CIP.  MRES and its members recognized that the shift 

from a 1.5 percent spending goal to a 1.5 percent saving goal would require significantly more 

effort and investment in energy efficiency.  MRES and its Minnesota members conducted three 

strategic planning sessions to determine how best to ramp up efficiency efforts to meet the new 

requirements.   

 

The Minnesota members are required to conserve at least 1.5 percent of their total energy each 

year as a part of the CIP requirement.  As described above, the results from the 2006 DSM 

potential study indicate an expected economic DSM reduction over the resource planning period, 

which is substantially less than the CIP level.  Based on the study results, the Minnesota 

members will need additional reductions, above the cost-effective level of investment, to meet 

the 1.5 percent reduction each year. 

 

3.3. DSM Implementation Activities 
 

3.3.1. DSM Task Force 

 

In April of 2006, the MRES Board of Directors created a DSM Task Force comprised of 

16 representatives from member communities.  The purpose of the Task Force was to 

evaluate energy efficiency and demand reduction strategies for MRES to achieve the 

savings goals from the Summit Blue study.  From 2006 through early 2010, the Task 
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Force has met in person 12 times and had numerous conference calls to guide MRES in 

the development of a menu of DSM programs that have the greatest energy savings 

potential, to determine ways to best encourage energy efficiency in the membership, to 

assist in analyzing the cost-effectiveness of programs, to help develop implementation 

strategies, and to provide input and advice on marketing strategies.  All DSM Task Force 

results are presented as recommendations for the MRES Board of Directors. 

 

With the guidance of the DSM Task Force, MRES took several actions to pursue energy 

efficiency and demand reduction: 

 

 Updated its Wholesale Rate Structure 

 Developed Energy Efficiency Incentive Programs 

 Implemented a Marketing and Promotion Program 

 Provided Member Assistance and Program Administration 

 Investigated a Coordinated DSM Program 

 

3.3.2. Wholesale Rate Structure Changes 

 

The MRES Board of Directors adopted a plan to eliminate the two-tiered, declining block 

demand rate structure over the three year period between 2009 and 2011.  In 2011, the 

demand rate will change to a single tier seasonal demand rate, with higher charges during 

the summer and winter seasons and a lower rate during the spring and fall season.  This 

new rate structure will provide an economic incentive for MRES members to take 

stronger action to pursue energy efficiency and demand reduction, particularly during the 

summer and winter seasons.   

 

3.3.3. Development of a Portfolio of Energy Efficiency Incentive Programs 

 

MRES developed a comprehensive portfolio of energy efficiency incentives for all types 

of customers.  In 2008, MRES rolled out its first five programs.  Those programs were 

targeted at achieving savings for commercial and industrial (C & I), and governmental 

customers as follows:   

 

 Lighting Retrofit Incentive Program 

 Lighting in New Construction Incentive Program 

 Motors/Pumps/Variable Frequency Drive (VFD) Incentive Program 

 Cooling/Chiller (Heating, Ventilating, and Air Conditioning (HVAC)) Incentive 

Program 

 Custom Incentive Program 
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In 2009, three additional C & I programs were added to the portfolio, including: 

 

 Food Service Program 

 Specialty Measures Program 

 Targeted Audit Program ï For Schools and City Facilities 

 

MRES also added three incentive programs for residential customers in 2009, including: 

 

 ENERGY STAR
® 

Products 

 Residential Lighting Program 

 Residential HVAC Program 

 

The following programs are either under development or under consideration for launch 

in 2010 or beyond: 

 

 C & I New Construction Program (efficient building design) 

 Residential New Construction Program (efficient building design) 

 Residential Appliance Turn-in Program 

 C & I Compressed Air Efficiency Program 

 Supply-side (distribution system) Efficiency Program 

 

MRES continues to investigate new technologies and energy-saving opportunities to 

further develop and expand its portfolio of energy efficiency programs. 

 

Individual MRES members may participate in some or all of the incentive programs, 

depending on the energy efficiency opportunities specific to their customer base.  In early 

2010, 54 out of 57 eligible MRES members were participating in the energy efficiency 

programs, including all eligible Minnesota and Iowa members.   

 

3.3.4. Marketing and Promotion 

 

To make its programs successful, MRES and its members launched a very deliberate and 

targeted education and marketing campaign to make customers aware of the benefits of 

energy efficiency.  In order to provide a cohesive presence across all MRES member 

communities in four states, the programs have been branded Bright Energy Solutions
®
 

(BES).  A comprehensive, user-friendly website provides easy access to program 

descriptions, brochures, application forms, energy tips, and energy news.
2
  The website 

also contains a variety of tools that customers can use to determine if their homes or 

                                                             
2 See http://www.brightenergysolutions.com. 
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businesses need energy improvements (on-line energy audits), calculators to estimate 

energy savings and to determine the best type of equipment to purchase, and a Home 

Energy Yardstick to compare a homeôs energy usage with others across the country and 

get recommendations for improvement.   

 

To assist members with their marketing and promotional efforts, the MRES marketing 

plan contains marketing strategies for internal and external audiences, including utility 

employees, customers, trade allies, retailers, and the community at large.  MRES also 

provides a wide variety of marketing materials that can be customized for each member.   

 

A key goal of the BES programs is to engage the assistance of ñtrade allies,ò or those 

retailers, vendors, suppliers, and distributors who play a role in influencing the 

purchasing decisions of customers.  MRES achieves trade ally outreach through meetings 

and direct mailings to inform and educate them and to encourage their participation and 

use of the incentive programs.  

 

3.3.5. Member Assistance and Program Administration  

 

To assist the members with the added administrative work required by the BES program, 

MRES dedicated two existing employees to energy services work, along with an 

administrative assistant, and has added five new energy services positions since 2007.  In 

addition to in-house staffing, MRES has also engaged several consultants to provide 

program development and implementation assistance.  This staff educates customers and 

trade allies, answers questions, assists with cost/benefit analyses, helps make purchasing 

decisions, and assists with making rebate applications.   

 

MRES measures, verifies and tracks savings results through checks and balances set up 

throughout the implementation process to assure that efficiency projects are accurately 

reported.  For example, random inspections are conducted on 5 to 10 percent of all 

projects.  Preapproval and pre- and post-inspections are conducted on custom projects 

and on projects that have a potential incentive of $10,000 or more.  Projects that have 

potential savings of 1 million kWh or more are reviewed by a third party engineering 

firm and are typically pre- and post-metered, in addition to preapproval and inspections.   

 

Many of the BES programs have been developed as ñprescriptiveò programs, meaning 

that there is a specified incentive and deemed kW and kWh savings for each efficiency 

measure.  MRES uses the Minnesota Deemed Savings Database provided by the 

Minnesota Office of Energy Security.  For prescriptive measures that are not contained in 

the Minnesota Deemed Savings Database and for verification of custom savings 

calculations, MRES relies on the expertise of the engineering team at Franklin Energy of 

Port Washington, Wisconsin.   
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The accurate tracking and reporting of energy savings is another key to using DSM as a 

power supply resource.  MRES contracted with TouchStone Systems Incorporated, 

through Franklin Energy, to provide complex tracking software that MRES has branded 

BESTraK.  BESTraK has the ability to verify that residential equipment meets the 

qualifications of the program utilizing databases from ENERGY STAR
®
 and the Air 

Conditioning, Heating, and Refrigeration Institute (AHRI).  BESTraK also records and 

tracks customer data, vendor data, incentives, kW and kWh savings, and payment 

information.  This information can be totalized or can be segmented by MRES member, 

by state, or by program.  MRES will use these capabilities to help evaluate the cost-

effectiveness of each BES program.   

 

3.3.6. Coordinated Demand Response Program 

 

Approximately half of the MRES member utilities operate a direct load control system 

for reducing their peak demands and for helping make their power supply as efficient as 

possible.  Through 2006, these utilities were achieving a peak load reduction of 

approximately 57 MW.  In 2008, MRES began researching the feasibility of a 

Coordinated Demand Response (CDR) program, whereby MRES would own the load 

control server and software and send control signals to equipment in homes and 

businesses in member communities.  The CDR approach allows members to realize the 

benefits of direct load control with less added staff for monitoring and operating the 

system.   

 

MRES has reviewed proposals from several vendors and plans to conduct phase 1 

program with two member utilities in mid-2010.  This phase will allow MRES to test the 

ability of the system to reduce peak demands for the participating members.   

 

In selecting the vendor and equipment for the CDR Program, a system was selected that 

would allow members, if they so choose, to add smart meters and utilize two-way 

communications between the utility and participating customers.  Smart meters will allow 

member utilities to provide energy consumption information and pricing information to 

their customers, which may be instrumental in changing energy consumption behavior.   

 

3.4. Energy and Demand Savings Results 
 

MRES and its members have quickly moved forward with energy efficiency efforts in order to 

implement the savings goals set by the Summit Blue study, Minnesota Statute 216B.241,  

Subd. 1c, and Iowa Code 476.6(16)(c).  The results achieved to date are as follows: 
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Table 3-1 

MRES-Wide DSM Savings 

 Energy Savings (million kWh) Demand Savings (MW) 

Year Goal Actual Goal Actual 

2008 7.4 6.2 1.9 1.6 

2009 16.3 16.5 4.5 3.7 

2010 29.4 N/A 8.2 N/A 

 

The Minnesota MRES members established a goal to achieve energy savings of 0.64 percent of 

average retail sales in 2009 or 12.4 million kWh.  That goal increased to 1.27 percent of retail 

sales in 2010 and to 1.5 percent of retail sales in 2011 as the Minnesota members ramp up 

efficiency efforts to meet the new CIP requirement.  The results achieved to date for the 

Minnesota members are as follows:  

 

Table 3-2 

MRES Minnesota Member DSM Savings 

 Energy Savings (million kWh) Demand Savings (MW) 

Year Goal Actual Actual 

2008 N/A 4.1 1.03 

2009 12.4  9.8 2.4 

 

The goals for future years, for the Minnesota MRES members, are based on an annual savings of 

1.5 percent of retail sales, in kWh.  This table shows the energy savings goals based on the 

current load forecast, along with the expected amount of demand savings that would occur when 

making those energy reductions: 

 

Table 3-3 

MRES Minnesota Member CIP Goals 

Year 
Energy Savings Goal 

(million kWh) 

Corresponding Demand 

Savings (MW) 

2010 57.3 13.8 

2011 86.0 20.8 

2012 115.0 27.8 

2013 144.1 34.8 

2014 173.1 41.8 

2015 201.9 48.8 

2016 230.6 55.7 

2017 259.4 62.7 

2018 288.0 69.6 

2019 316.5 76.5 

2020 345.1 83.4 

2021 373.6 90.3 

2022 402.0 97.1 

2023 430.5 104.0 

2024 458.8 110.8 

2025 487.1 117.7 
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3.5. 2009 DSM Potential Study 
 

As part of its ongoing efforts, in 2008 MRES commissioned PA Consulting Group to perform a 

DSM Potential Study.  The final report for the study was completed in February 2009 and is 

included in Appendix H.  This study determined (1) the Technical Potential (Identify measures 

that are technically feasible); (2) the Economic Potential (Identify measures that are cost-

effective); and (3) the Market Potential (Identify level of uptake that can be expected based on a 

reasonable level of intervention in the market to overcome adoption barriers).  

 

The Technical Potential estimates the amount of DSM that is technically feasible, ignoring any 

adoption barriers or economic factors.  It considers the energy savings, demand savings, number 

of eligible units or buildings, technology saturation, technology penetration, and measure 

lifetime. 

 

The Economic Potential reduces those estimates to account for any measures that would be 

infeasible due to economic or long payback considerations.  Besides the factors used for the 

Technical Potential, it considers incremental cost, the retail values of energy, and the 

participantôs benefit-cost ratio for each measure. 

 

Finally, the Market Potential further reduces the estimates to account for certain adoption 

barriers.  It also considers a market barrier level (based on a diffusion curve for adoption of new 

technologies), free ridership levels, and a degradation of savings rate. 

 

The results from the 2009 DSM Potential Study are summarized below for the final year of the 

study (2030).  The study did not provide Technical or Economic Potential values for earlier 

years.  The amounts for the MRES members in Minnesota are shown separately from the 

amounts for the other three states with MRES load. 

 

Table 3-4 

DSM Study Results for 2030: Energy Savings 

(million kWh) 

State 
2030 Energy 

Forecast 
Technical 
Potential 

Economic 
Potential 

Market 
Potential 

Percent 
Savings 

Minnesota 3733.4 531.7 418.4 229.0 6.1% 

IA/ND/SD 2794.2 503.6 386.8 196.9 7.1% 

Total 6527.6 1035.3 805.2 425.9 6.5% 
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Table 3-5 

DSM Study Results for 2030: Demand Savings 

(MW) 

State 2030 Demand 

Forecast 

Technical 

Potential 

Economic 

Potential 

Market 

Potential 

Percent 

Savings 

Minnesota 554.2 178.5 95.3 69.7 12.6% 

IA/ND/SD 498.1 171.3 81.3 63.5 12.7% 

Total 1052.3 349.8 176.6 133.2 12.7% 

 

Table 3-6 shows the Market Potential amounts by year through the IRP study period.  The last 

column shows the coincident demand savings, which accounts for the portion of demand 

reduction expected during the MRES summer peak hour.  Not all DSM technologies affect peak 

demand equally, so the amount of coincident demand reduction depends on the time of day and 

time of year as well as the relative mix of DSM programs active in a given year. 

 

The Hutchinson Utilities Commission is responsible for its own compliance with the Minnesota 

CIP requirement and does not participate in the program offerings of MRES.  No DSM amounts 

for Hutchinson are included in this filing. 

 
Table 3-6 

Market Potential Results from 2009 DSM Study 

  Minnesota IA/ND/SD Total 

Year 
Energy 
Savings 
(GWH) 

Demand 
Savings 

(MW) 

Energy 
Savings 
(GWH) 

Demand 
Savings 

(MW) 

Energy 
Savings 
(GWH) 

Demand 
Savings 

(MW) 

Coincident 
Demand 
Savings 

2011 9.7 11.1 9.0 11.1 18.7 22.2 20.2 

2012 15.0 16.5 14.0 16.6 29.0 33.1 27.7 

2013 21.0 21.9 19.7 22.0 40.7 43.9 36.7 

2014 27.7 25.7 26.0 25.8 53.7 51.5 43.3 

2015 35.2 27.1 33.0 27.3 68.2 54.5 45.1 

2016 47.0 32.2 37.7 25.7 84.7 57.8 47.3 

2017 60.4 34.2 42.8 27.4 103.2 61.6 49.8 

2018 72.3 36.5 51.4 29.4 123.7 65.9 52.7 

2019 85.2 39.1 61.1 31.6 146.3 70.7 55.9 

2020 98.6 41.9 70.9 34.0 169.5 75.9 59.4 

2021 112.8 44.8 82.7 37.1 195.4 81.8 63.4 

2022 126.6 47.7 93.4 39.7 220.0 87.4 67.2 

2023 141.1 50.8 104.5 42.4 245.6 93.3 71.3 

2024 155.9 54.1 116.3 45.5 272.3 99.5 75.5 

2025 170.3 57.2 127.9 48.4 298.3 105.6 79.5 
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3.6. DSM Potential Used in the IRP 
 

For the Reference Case, it is assumed that the Minnesota members will achieve the full            

1.5 percent per year reductions as required by the Minnesota CIP rules; while the members in the 

other three states will achieve the Market Potential amounts from the 2009 PA Consulting study, 

as estimated at the time of the MRES peak.  These Reference Case amounts are summarized in 

Table 3-7.   

 

For one of the alternative scenario cases (the ñExpected DSMò case), only the amounts that are 

feasible under the Market Potential calculations performed by PA Consulting are included, as 

calculated at the time of the MRES peak.  Those amounts appear in the rightmost columns of 

Table 3-6. 

 

Table 3-7 

DSM Reduction Amounts 

Year 

Expected DSM Case               
(See Table 3-6) 

Additional Minnesota 
amounts to meet 1.5% 

CIP 
Total Reference Case 

Energy 
Savings 
(GWH) 

Coincident 
Demand 
Savings 

(MW) 

Energy 
Savings 
(GWH) 

Demand 
Savings 

(MW) 

Energy 
Savings 
(GWH) 

Coincident 
Demand 
Savings 

(MW) 

2011 18.7 20.2 73.8 17.8 92.5 38.0 

2012 29.0 27.7 95.8 23.1 124.8 50.8 

2013 40.7 36.7 116.8 28.2 157.5 64.9 

2014 53.7 43.3 136.8 33.1 190.5 76.4 

2015 68.2 45.1 155.4 37.5 223.6 82.7 

2016 84.7 47.3 168.1 40.6 252.8 87.9 

2017 103.2 49.8 178.4 43.1 281.6 92.9 

2018 123.7 52.7 190.3 46.0 314.0 98.7 

2019 146.3 55.9 200.9 48.5 347.2 104.5 

2020 169.5 59.4 210.9 51.0 380.4 110.3 

2021 195.4 63.4 220.4 53.2 415.8 116.6 

2022 220.0 67.2 230.4 55.7 450.4 122.9 

2023 245.6 71.3 239.4 57.8 485.0 129.1 

2024 272.3 75.5 247.7 59.8 519.9 135.3 

2025 298.3 79.5 256.4 62.0 554.7 141.4 
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Part IV: Loads and Current Resources 

 
4. MRES Load Forecasts 
 

MRES created load forecasts for the total load of each of its S-1 members and Atlantic, Iowa.  

The MRES load forecasting methodology is described in Appendices E and F.  Detailed results 

for each Minnesota member are included in Appendix G.  These forecasts are of the expected 

loads assuming normal weather, before any CIP reduction efforts or any additional DSM 

programs.  (Many members have some level of DSM already in place due to their previous 

efforts.)  DSM and CIP effects on the loads are calculated in a later step of the planning process 

to enable load and DSM forecasting to be separately evaluated on an ongoing basis. 

 

The individual member load forecasts do not include the effects of any DSM or interruptible 

loads, and assume the post-2020 WAPA contract deliveries remain at present levels for each 

community throughout the planning period.  Those variables are discussed in the next sections. 

 

The total loads for the 57 S-1 members and Atlantic are expected to increase from a historic peak 

of 821.6 MW in the summer of 2007, to 971.3 MW in the summer of 2025.  Below are graphs of 

the total historic and forecast load, in terms of annual peak and annual energy requirements. 
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4.1. Load Forecast Adjustments 
 

The load forecast totals were adjusted for several factors, before being used to calculate the load 

requirements for this resource plan.  For purposes of describing the adjustments, they have been 

grouped into three categories:   

 

 Adjustment 1, Due to Other Power Suppliers 

 Adjustment 2, Increases to Load 

 Adjustment 3, Decreases to Load 

 

A description of each of these categories of adjustments follows. 

 

4.1.1. Adjustment 1:  Adjustments Due to Other Power Suppliers 

 

 Total vs. Supplemental Loads 

While the forecasts predict the total load of the S-1 members, MRES supplies only the 

portion of the member load over and above that supplied by WAPA (and, in the case of 

Marshall, above that also supplied by HCPD).  Thus, an additional step is required to 

determine the ñSupplementalò amount of the forecasts that is the responsibility of MRES. 

 

Based on the forecast results, the overall growth rate (total energy of the S-1 members) is 

1.1 percent per year from 2011 through 2025.  During that same time frame, the growth 
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rate of the MRES portion of the load is 3.2 percent per year.  The MRES portion is 

growing faster than the total because the supply from other suppliers is fixed, and does 

not increase; in fact, the HCPD supply terminates in 2016, and the WAPA supply 

allocations to the members remain constant through at least 2020. 

 

 HCPD Contract Expiration 

 

The City of Marshall, Minnesota receives an allocation of power (up to 59.7 MW) from 

HCPD.  This contract expires on June 30, 2016.  This reduction in HCPD supply 

translates directly into an increase in MRES responsibility on July 1, 2016. 
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4.1.2. Adjustment 2:  Changes That Increase Load 
 

 Transmission Losses 

 

A significant amount of the energy supplied to MRES firm loads is delivered over the 

WAPA Integrated System (IS).  WAPA requires an additional percentage be delivered to 

them to account for transmission losses on the IS.  This has been calculated by WAPA to 

be 4 percent of the MRES firm loads for some years.  It is assumed in this study to 

remain at 4 percent and is added to the forecasted demand and energy values.  In 

addition, some members are charged wheeling losses for deliveries between the IS and 

their delivery points.  Those wheeling losses are also added to the load forecasts for those 

members. 

 

Neither of these loss adjustments applies to the load in the MISO market area, as MISO 

delivers energy directly to each local Commercial Pricing Node (CPNode) and includes 

its loss costs in its prices. 

 

 WAPA Contract Extension 

 

For each S-1 member and Atlantic, WAPA supplies demand and energy up to maximum 

amounts established for each month in their contract with WAPA.  These maximum 

amounts do not vary significantly from year to year and are essentially fixed in amount.  

Currently, the WAPA agreements expire at the end of 2020. 
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The WAPA capacity responsibility for the S-1 members is expected to total 312.5 MW in 

the winter of 2019-20 and 356.7 MW in the summer of 2020. 

 

The existing contracts between WAPA and the MRES members
3
 expire at the end of 

2020.  There are several uncertainties involved with extending the WAPA agreement 

beyond 2020, most significantly the amount of the allocations each member might 

receive.  While WAPA has indicated its willingness to enter into new contract 

negotiations, many variables may affect the amount of energy available for those 

contracts.  In the past, WAPA was required to offer power to additional customers, 

causing a reduction in the allocation amounts that could be extended to existing 

customers.  This occurred in past contract extensions, causing WAPA allocations to 

reduce in 2001 and 2005.  Another key factor is whether WAPA will still have the benefit 

of a low (10 percent) reserve margin due to its predominantly hydro-storage system.  Yet 

another significant factor affecting the amount of the allocations available for post-2020 

contracts is whether any of WAPAôs resources will be de-rated due to historic drought 

conditions, ice flow restrictions, or other issues. 

 

Given these variables, and others, it is possible that the S-1 members will see another 

reduction in their WAPA allocations after 2020.  For that reason, an adjustment to the 

forecast was made to account for the likely reductions in WAPA power supply to 

members.  This study assumes the allocations will reduce by 10 percent, except for two 

alternative scenarios that examine both no change and a 25 percent reduction.  Any 

reductions in the amount WAPA supplies to members results in a corresponding increase 

in MRES load responsibility. 

 

Table 4-1 
Assumed MRES Load Increases  
from WAPA Contract Reductions 

Season 
Reference Case Alternative Scenarios 

10% Reduction No Change 25% Reduction 

Summer 35.7 MW 0.0  MW 89.1 MW 

Winter 31.3 MW 0.0 MW 78.1 MW 

 

 Electric Vehicles 

 

Although there remain significant barriers to wide-spread acceptance, the increased use 

of electric vehicles is likely during the fifteen-year planning period.  This was modeled 

by assuming that the following amounts of PHEV were added to the load forecast: 

 

 

 
                                                             
3 All MRES members, with the sole exception of Hutchinson, Minnesota, have power supply contracts with WAPA. 
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Table 4-2 
PHEV Additions to Load Forecast 

Year 
Non-Coincident 

Peak (MW) 
Coincident 
Peak* (MW) Annual GWh 

2011 0.0 0.0 0.2 

2012 0.1 0.1 0.7 

2013 0.3 0.1 1.5 

2014 0.5 0.2 2.7 

2015 0.9 0.3 4.3 

2016 1.3 0.5 6.5 

2017 1.3 0.5 9.2 

2018 2.5 1.0 12.6 

2019 3.4 1.3 16.7 

2020 4.4 1.7 21.7 

2021 5.6 2.1 27.6 

2022 6.9 2.6 34.5 

2023 8.5 3.2 42.2 

2024 10.2 3.9 50.9 

2025 12.2 4.6 60.4 

 * Coincident with individual member peaks 

 

 Cogeneration 

 

There is an existing cogeneration facility in Moorhead, Minnesota associated with the 

American Crystal Sugar plant.  It is electrically isolated from the city load and does not 

affect the resource plan.  To date, MRES has not found any interest in developing other 

cogeneration facilities in the member service areas.  No load forecast adjustment was 

made for cogeneration. 

 

 Sale to Hutchinson Utilities Commission 

 

Another adjustment to the load forecast was to include the amount required under the 

long-term firm contract with the Hutchinson Utilities Commission.  MRES must provide 

15 MW of capacity and energy in all hours beginning September 1, 2010, increasing to 

25 MW beginning January 1, 2013. 
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4.1.3. Adjustment 3:  Changes That Decrease Load 
 

 DSM Implementation 

 

The amounts of DSM reduction are included in the resource plan as reductions to the load 

forecasts, in the amounts described in Part III.  These DSM reductions assume the full 1.5 

percent per year savings to loads in Minnesota to meet the CIP requirements, in addition 

to the meeting the full DSM Market Potential savings in the other three states.  Although 
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DSM is considered a power supply resource, for purposes of measurement and 

verification, it is treated as a reduction to the load forecast. 

 Interruptible Retail Load Agreement 

 

MRES benefits from the load reduction capability under the Interruptible Load 

Agreement.  Under this agreement, there is currently 3.7 MW of retail load which must 

disconnect from the system when called upon by MRES staff.  These retail C&I  

customers own backup generators capable of meeting their needs during times of 

interruption.  The Interruptible Load Agreement is modeled as a reduction in peak load 

(in addition to any DSM/Conservation load reductions) and corresponding reduction in 

MAPP planning reserve requirements. 

 

 Coincidence Factor Adjustment 

 

Because the MRES member forecasts for those located in the MISO region represent 24 

individual member loads spread across three states in MISO, and because they peak in 

different hours, the combined MRES load in MISO is less than the sum of the individual 

forecasts.  A coincidence factor of 0.983 was applied to the loads in MISO. 

 

Similarly, a coincidence factor of 0.976 was applied to the 34 member loads external to 

MISO.  These coincidence factors were based on the average summer peak difference 

during the five year period of 2004 through 2008. 
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4.2. Meeting Planning Reserves 
 

Because MRES has loads both within and external to the MISO market area, it is subject to two 

different sets of planning reserve criteria.  Thus, reserves for planning purposes for each area are 

calculated separately and then the total is presented below. 
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 MISO RAR 

 

MISO recently implemented its RAR rules, specifying that adequate capacity be designated to 

meet forecasted loads plus losses and a Planning Reserve Margin (PRM).  In measuring the 

capacity that accrues towards the RAR, the utility first defines each unitôs Installed Capability 

(ICAP) based on annual tests.  MISO then discounts the ICAP value to account for historical or 

typical forced outage rates to obtain the Unforced Capability (UCAP) rating.  Only the UCAP 

amount may accrue towards the RAR. 

 

A utility designates how much of each unit it wishes to designate to meet RAR in each month, by 

converting some or all of each unitôs UCAP rating to Planning Resource Credits (PRC).  Each 

PRC is equivalent to 1 MW of UCAP for one month.  A utility may avoid designating some units 

as PRC because of the associated ñMust Offerò requirement.  Any amount of a unit converted to 

PRC must be offered each hour in the MISO day-ahead energy market, unless outages or derates 

are properly documented with MISO. 

 

For the first year of the RAR requirements (June 2009 through May 2010), the PRM was         

5.3 percent.  For the second year, it will be 4.5 percent.  Based on this limited history, MRES is 

assuming PRM values of 5 percent in all future years.  This is applied to all S-1 load in the 

MISO market area, as well as the Atlantic and the Hutchinson firm sale amounts. 

 

In this resource plan, MRES is designating as PRC all of its thermal resources that are in the 

MISO market area, except for some of the older municipal capacity units.  Since that amount is 

inadequate to meet the RAR, MRES is also designating a portion of its entitlement to production 

from LRS Unit 1 located outside of MISO as PRC.  A resource external to MISO, such as LRS 

Unit 1, may be designated as PRC so long as firm transmission to load in MISO is in place, as is 

the case for LRS Unit 1. 

 

 MAPP Planning Reserves 

 

MAPP has historically established planning reserve requirements and operated a reserve-sharing 

pool for the region.  With the advent and growth of the MISO market, the MAPP reserve-sharing 

function has recently disbanded.  Discussions are underway to contract for future planning 

reserve studies from either MISO, the Southwest Power Pool, or an independent company.  In 

the meantime, MRES continues to operate under the most recent MAPP requirement, namely 15 

percent generation reserves added to loads and losses external to MISO, and is assuming that 

requirement continues through the term of this resource plan for loads external to MISO.  

Generation capacity that may be used to meet the MAPP reserve requirement is determined by 

its annual Uniform Rating of Generating Equipment (URGE) test results. 
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 Combination of MISO RAR and MAPP Planning Reserves 

 

An important distinction between the MAPP method and the MISO method is how load is 

measured.  For MISO, the requirement is based on the expected (50/50) load forecast; there is no 

penalty if actual loads exceed the forecast and cause a utility to be short of capacity.  For MAPP, 

the requirement is based on actual loads, which in any given year can vary significantly from 

forecast due to weather and other factors.  Thus, when planning to meet the MAPP requirement, 

MRES uses a forecast based on extreme weather (a ñ90/10ò forecast).  Once MISO implemented 

its requirement using the lower forecast, MRES began using the lower MISO calculation for its 

member load in the MISO region and, as a result, this factor reduced the MRES planning reserve 

requirement. 

 

To meet the MAPP planning reserves, MRES accredits each of its thermal units located outside 

the MISO footprint.  It also accredits its municipal capacity located within MISO.  However, the 

amount of LRS in any given season that is required to meet the MISO RAR, as well as any 

municipal capacity in MISO that is allocated to the RAR, is subtracted from the amount being 

used to meet the MAPP requirement. 

 

 Total MRES Requirements 

 

With the inclusion of planning reserves, and after adjustment for CIP programs, added loads, and 

other factors as described above, the total MRES demand requirements each year are as follows. 

 

Table 4-3 
MRES Requirements (MW) 

Year Adjusted Load Planning Reserves Total Requirements 

2011 365.2 87.8 453.0 

2012 362.0 88.5 450.4 

2013 366.9 89.1 456.0 

2014 366.4 89.8 456.2 

2015 369.9 91.0 460.8 

2016 435.9 102.8 538.7 

2017 441.0 105.8 546.8 

2018 448.6 106.5 555.1 

2019 453.3 107.8 561.0 

2020 458.0 109.0 567.0 

2021 497.2 115.0 612.1 

2022 501.6 116.2 617.8 

2023 505.7 118.5 624.2 

2024 512.1 118.9 631.0 

2025 517.4 120.3 637.8 
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4.3. Generation Resources 
 

This section shows the amounts of generation, either capacity or energy resources, that MRES 

has available to serve its member loads. 

 

4.3.1. MRES Capacity Resources 

 

In the tables below, the lowest unit rating during June, July, or August is reported as the 

summer rating; and the lowest unit rating during December, January, or February is 

reported as the winter rating.  All values shown are current (2010) ratings.  No resources 

are expected to be retired during the timeframe of this resource plan, with the exception 

of the Moorhead, Minnesota capacity as noted below. 

 

Table  4-4 
MRES Capacity Resources (MW) 

Unit Description 
Rating* 

Summer Winter 
1. Base Load from LRS Unit 1:   

LRS is a coal-fired plant consisting of three units, located near 
Wheatland, Wyoming.  MRES receives its energy from LRS Unit 1.  
The other two units are currently connected to the western US 
electrical interconnection. 

271.8 271.8 

2. Additional Peaking Capacity from LRS Unit 1:   
The LRS units can produce an extra amount of planning reserve 
capacity by adding fuel oil to the coal being burned.  It is intended for 
emergency use only because of its high cost and detrimental effect 
on unit life. 

9.2 9.2 

3. Exira Station:   
This is a three-unit, natural gas and oil-fired combustion turbine 
station located near Atlantic, Iowa.  

140.0 140.0 

4. Watertown Power Plant (WPP):   
This is an oil-fired combustion turbine located in Watertown, South 
Dakota. 

48.8 58.8 

5. Municipal Capacity: 
These are various units owned by several member municipalities 
located throughout the region and contracted to MRES.  See Table 
4-5 below for the list of these municipal capacity units. 

109.7 111.8 

Total Capacity: 579.5 591.6 

* The URGE rating is shown for all units, except for municipal capacity in MISO, where the UCAP rating 

is shown. 
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Table 4-5 
Municipal Capacity Ratings (MW) 

 Summer Winter 

City Rating 
MISO 
UCAP 

MAPP 
URGE 

Total 
Allocated 

Rating 
MISO 
UCAP 

MAPP 
URGE 

Total 
Allocated 

Denison, IA 1.8  1.8 1.8 1.8  1.8 1.8 

Lake Park, IA 4.0  4.0 4.0 4.0  4.0 4.0 

Rock Rapids, IA 2.5  2.5 2.5 2.5  2.5 2.5 

Adrian, MN 2.0 1.8  1.8 2.0 1.8  1.8 

Alexandria, MN 7.8 6.3 0.8 7.1 7.8 6.3 0.8 7.1 

Benson, MN 12.0 10.9  10.9 12.0 10.9  10.9 

Detroit Lakes, MN 9.0 8.2  8.2 9.0 8.2  8.2 

Lakefield, MN 3.0 2.7  2.7 3.0 2.7  2.7 

Luverne, MN 3.5  3.5 3.5 3.5  3.5 3.5 

Marshall, MN 15.7  15.7 15.7 17.8  17.8 17.8 

Melrose, MN 8.0 7.3  7.3 8.0 7.3  7.3 

Moorhead, MN 
1
 10.0  10.0 10.0 10.0  10.0 10.0 

St. James, MN 10.2 3.2 6.7 9.8 10.2 3.2 6.7 9.8 

Westbrook, MN 2.0 1.8  1.8 2.0 1.8  1.8 

Worthington, MN 14.0 12.7  12.7 14.0 12.7  12.7 

Hillsboro, ND 4.0 1.2 2.7 3.9 4.0 1.2 2.7 3.9 

Ft. Pierre, SD 6.0  6.0 6.0 6.0  6.0 6.0 

Total 115.5 56.1 53.7 109.7 117.6 56.1 55.8 111.8 
1 The capacity for Moorhead, MN reflects the anticipated retirement of the current unit and replacement with a 

new 10 MW unit. 

 

4.3.2. MRES Energy Resources 
 

Energy resources produce energy to offset loads or for sale into the MISO energy market.  

Unless they are directly connected to a memberôs distribution system, as in the case of the 

Worthington and Moorhead wind projects, they are not modeled as contributing to 

capacity needs. 

 

As a minimum, enough wind is included in the resource plan models each year to meet 

the Minnesota Renewable Energy Objective (REO)/RES requirements for all MRES load 

in Minnesota, including the firm load sale to Hutchinson, and an assumed 10 percent goal 

by 2015 for the load in Iowa, North Dakota, and South Dakota. 

 

Worthington Wind Project:  Four wind turbines located just west of Worthington, 

Minnesota.  The rated output of the units from which MRES purchases output totals     

3.7 MW.  MRES uses this energy to reduce the amount of energy purchased from MISO 

to serve the city of Worthingtonôs MRES requirements.   

 

Moorhead, Minnesota Wind Turbines:  MRES also receives the output of the two wind 

turbines installed in Moorhead, Minnesota and owned by Moorhead Public Service, with 
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a total rated output of 1.5 MW.  The energy is re-sold to Moorhead under the S-1 

contract, having the effect of reducing the energy requirements from other MRES 

resources. 

 

Marshall, Minnesota Wind Farm:  A CBED project consisting of nine wind turbines 

located near Marshall, Minnesota.  MRES purchases the output of all of the units.  The 

rated output of the project is 18.7 MW.  This energy is utilized as an S-1 energy resource. 

 

Odin, Minnesota Wind Turbines:  A CBED project consisting of 10 wind turbines located 

near Odin, Minnesota.  MRES purchases the output of all of the units.  The nameplate 

output of the project is 20.0 MW.  This energy is sold into the MISO market. 

 

Rugby, North Dakota Wind Turbines:  MRES purchases a portion of the output of this 

project located near Rugby, North Dakota.  The nameplate output of the MRES share of 

the project is 40.0 MW.  This energy is sold into the MISO market. 

 

4.4. Current Supply vs. Demand 
 

The chart below illustrates MRES demand in comparison to supply resources.  It shows the final 

adjusted forecasted MRES demand (including all adjustments discussed above).  Also shown is 

the MRES demand including planning reserve requirements, as compared to the total existing 

capacity ratings that apply towards meeting those reserve requirements.  As this chart shows, 

MRES has surplus capacity until 2021. 
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Part V: Plan Development 

 

5. Plan Development 
 

5.1. Goals of the Resource Plan 
 

Minnesota Rule 7843.0500 establishes five factors to consider for the evaluation of a resource 

plan.  Those factors are very consistent with the MRES mission statement, so MRES has adopted 

those same factors into its goals for this plan, as presented below.  

 

5.1.1. Study Goal 1:  Maintain the Adequacy and Reliability of Power 

Supply  

 
To meet this goal, load projections were developed for MRES power supply members, 

including the additional amounts required for MAPP and MISO planning reserves.  All 

existing resources were assumed to remain in operation through at least 2025, with 

exception of the replacement of the 10 MW of capacity at Moorhead, Minnesota. 

 

According to these criteria, using only existing resources, MRES will not experience a 

capacity deficit until after 2020.  Loads increase in 2016 when MRES assumes all 

supplemental power requirements for the load of the City of Marshall, Minnesota, as a 

result of the expiration of Marshallôs partial power supply contract with HCPD. 

 

The focus of this study goal was to determine the lowest-cost, reliable plan which 

optimizes the amount of resources, while meeting capacity requirements.  It necessitates 

the evaluation of a variety of likely options, including baseload, natural gas combined 

cycle (NGCC), integrated gasification combined cycle (IGCC), combustion turbine (CT) 

units, wind turbines, and compressed air energy storage (CAES) for the MRES resource 

mix.   

 

5.1.2. Study Goal 2:  Keep Membersô Wholesale Rates Competitive  

 
The primary objective of this goal is to minimize the overall long-term power supply 

costs to MRES member communities.  Capacity expansion modeling was utilized to 

determine the least-cost resource mix (both demand-side and supply-side) under a 

number of different scenarios.  The analysis examined these resource combinations over 

the 2011 through 2025 timeframe.  Because little, if any, capacity is required in many of 

the scenarios analyzed, a primary focus is on minimizing the overall operations cost. 
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5.1.3. Study Goal 3:  Minimize Adverse Socioeconomic and Environmental 

Effects 

 
The referenced cases all applied Commission-approved environmental externality prices 

and considered expected costs for mercury and SO2 allowances when computing the 

least-cost plan.  Various CO2 emission cost values were explored.  Those externalities 

and emission cost values were calculated using all MRES firm load, not just the 

Minnesota portion of the MRES loads.  Several of the cases and scenarios specifically 

considered renewable resources, using wind for renewable energy for the purpose of 

meeting this study goal. 

 

Another specific criterion of this goal was the inclusion of resources to meet the 

renewable resource objectives established by the MRES board.  MRES is committed to 

achieving the Minnesota RES, supplying 12 percent of the energy served by MRES in 

Minnesota with renewable energy by the year 2012, increasing to 17 percent by 2016,   

20 percent by 2020, and 25 percent by 2025.  As indicated in its recent REO filing,
4
 

MRES presently meets the renewable energy goals for its Minnesota load and has 

resources in place to meet it for the next several years.  MRES also has adequate 

resources to supply at least 10 percent of its load in the other states with renewable 

resources. 

 

A major component of minimizing environmental impacts is to fully implement 

conservation and DSM.  As described earlier, MRES commissioned PA Consulting to 

perform a DSM potential study, the results of which were incorporated into this resource 

plan.  MRES is undertaking efforts to implement cost-effective DSM measures 

throughout its membership.  In addition, MRES is assisting its Minnesota members with 

meeting the full CIP requirement, which includes DSM amounts in addition to what was 

found feasible by PA Consulting. 

 

5.1.4. Study Goal 4:  Enhance the Ability of MRES to Respond to Changes 

and Limit its Risks 

 
This goal represents the last two factors established in Minnesota Rule 7843.0500 for 

evaluating a resource plan.  In meeting this goal, the resource plan discusses and analyzes 

several of the potential risks MRES could face.  These risks, along with several other

                                                             
4  See In the Matter of a Renewable Energy Certificate Retirement Report for Compliance Year 2009, Docket E-

999/PR-10-267, ñ2009 Annual Report of REO-RES Compliance by Missouri River Energy Services,ò (Minn. Pub. 

Util. Commôn,  May 24, 2010); In the Matter of Detailing Criteria and Standards for Measuring an Electric 

Utilityôs Good Faith Efforts in Meeting the Renewable Energy Objectives Under Minn. Stat. Ä216B.1691, Docket E-

999/CI-03-869, ñREO-RES Compliance Report of Missouri River Energy Services,ò (November 14, 2008) ; and In 

the Matter of Missouri Basin Municipal Power Agency d/b/a Missouri River Energy Services, Docket ET10/RP-95-

1102,ñRenewable Energy Progress Reportò (May 13, 2008) and ñSupplement,ò (May 20, 2008). 
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significant risks related to resource planning, are addressed in the sensitivity analysis 

described below.   

 

5.2. The Planning Process 
 

5.2.1. Step 1: Determine Energy and Capacity Requirements 

 
This step is necessary to meet the first goal of the planning process, namely to maintain 

the adequacy and reliability of power supply.  Adequate resources to meet all needs are 

included in the MRES resource plan, including additional resources to meet reserve 

capacity requirements for reliability purposes. 

 

Previous sections described the load forecast and the current MRES resources.  The 

extent to which MRES has a surplus or deficit of capacity during the planning period is 

shown in the next table. 

 

Table 5-1 
Capacity Surplus/Deficiency 

by Year 

Year 
Surplus (Deficit) 

in MW 

2011 123  

2012 125  

2013 120  

2014 119  

2015 115  

2016 37  

2017 29  

2018 21  

2019 15  

2020 9  

2021 (37) 

2022 (43) 

2023 (49) 

2024 (56) 

2025 (63) 

 

This capacity is for meeting the planning reserve requirements for the loads in both the 

MAPP and MISO market areas (total of load plus planning reserve margin).  MISO 

requires utilities to meet the planning reserve margin by designating Planning Reserve 

Credits, which may be obtained from resources owned by other market participants.  

Under the Reference Case assumptions, and in many of the sensitivity cases, MRES 

already has sufficient capacity to meet its needs through the study period. 

 

Capacity requirements are not the only reason that additional capacity may be required.  

MRES must serve the energy needs of its members during every hour of the year.  That 
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energy is supplied via a combination of energy production from MRES resources, 

purchases from MISO, and purchases from other utilities.   

Under the MISO market structure, all energy is supplied via purchases from the MISO 

market.  MRES pays the MISO Locational Marginal Price (LMP) at each loadôs CPNode 

for any energy it requires to serve that load.  Concurrently, MRES may or may not be 

selling energy to MISO from one or more resources, usually at different CPNodes.   

 

In this resource plan, the Strategist
®
 capacity expansion models optimize the resource 

mix with the constraint that planning reserves and RES requirements must be met.  At the 

same time, they include energy purchases and a corresponding amount of sales from 

MRES resources (hedging sales) in order to evaluate the overall impact of each resource 

mix option.  In previous resource plans, all surplus sales were disabled as part of the 

modeling.  In this resource plan, a similar effect is obtained by limiting all MRES 

generation including hedging sales in each hour to no more than the aggregate MRES 

load. 

 

5.2.2. Step 2: Identify Resource Options 

 

An appropriate slate of candidate resources is necessary in order to meet the second and 

third goals of the resource plan:  keeping membersô wholesale rates competitive; and 

minimizing adverse socioeconomic and environmental effects.  There are many generic 

types of options available to utilities when considering the need for additional resources. 

 

 Thermal generating facilities of various technology types, sizes, and fuel sources 

 

Examples of these include the base-load, intermediate, and peaking resources which were 

specifically modeled in this resource plan.  New coal units and nuclear units were 

considered early in the study, but were not included in the modeling due to their high cost 

and lack of new projects being proposed at this time.  The modeling details for the 

remaining thermal resource types are specified later in this section. 

 

 Renewable Generation 

 

Additional wind generation is included as a modeling resource to represent renewable 

generation.   

 

 Cogeneration 

 

As explained earlier, MRES has only one existing cogeneration customer, and it operates 

independently from the grid; otherwise, there has been no interest from developers for 
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cogeneration facilities in the MRES membership.  No cogeneration units were assumed 

for this resource plan. 

 New transmission facilities of various types and sizes 

 

MRES participates in regional transmission expansion and improvement groups such as 

the MISO Regional Expansion Criteria and Benefits (RECB) group.  Currently there are 

no transmission facility opportunities that would affect the resource planning results. 

 

 Upgrading existing generation and transmission equipment, or life extensions of 

existing generation and transmission equipment 

 

MRES also upgraded the control system on its Watertown Power Plant within the last 

five years.  No additional upgrades or life extensions have been identified as economical 

at this time.  All existing resources are expected to be available to MRES through at least 

the end of the study period, with the exception of the replacement of the 10 MW of 

capacity at Moorhead, Minnesota. 

 

 Load-control equipment and utility -sponsored conservation programs 

 

As was described earlier, MRES has become very active in assisting members with these 

activities.  A large amount of load reduction is already assumed in this resource plan due 

to DSM and conservation activities. 

 

 Purchases from non-utilities and purchases from other utilities 

 

Energy purchases from the MISO market are included in the resource modeling.  The 

MISO market is well-established for energy transactions and includes many utility as 

well as non-utility participants.  The energy market parameters are built into all capacity 

expansion cases run for this resource plan. 

 

The following particular resource options were considered in this resource plan.  Because 

no specific site or purchase is being contemplated, all options are intended to be a generic 

representation of their type of resource. 

 

Base-Load Capacity Purchase:   

 

The market for capacity in the MISO area is still extremely limited.  The MISO capacity 

auction currently is offered only a month in advance, and MISO capacity amounts can 

only be registered for the upcoming year.  Therefore, there is no liquid market for 

capacity into future years. 
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After the parties pursuing the BSP II unit disbanded, MRES renewed its investigation 

into capacity purchase opportunities and found them to be very limited.  MRES has 

pursued several purchase opportunities, but so far each was unsuccessful.  Therefore no 

base-load capacity purchase is included in the modeling for this resource plan, except 

under the specific scenario labeled ñPurchase Base-Load Capacity.ò 

 

Purchase Base-Load Capacity 

 

This scenario investigates the results assuming MRES were to successfully purchase 

base-load capacity with the following characteristics: 

 

 Typical Size:  45 MW (ownership share) of a large existing resource, available 

beginning January 2015.  Minnesota law currently restricts the addition of certain 

resources of 50 MW or more under prescribed circumstances, so no larger purchases 

were considered. 

 Heat Rate:  [TRADE SECRET DATA  HAS BEEN EXCISED] Btu/kWh 

 Assumed Purchase Cost:  $[TRADE SECRET DATA  HAS BEEN EXCISED] 

 Plant Availability:  [TRADE SECRET DATA  HAS BEEN EXCISED]  

 Emissions: 

o SO2:  [TRADE SECRET DATA  HAS BEEN EXCISED] lbs/MBtu 

o PM10:  [TRADE SECRET DATA  HAS BEEN EXCISED]  lbs/MBtu 

o CO:  [TRADE SECRET DATA  HAS BEEN EXCISED]  

o NOx:  [TRADE SECRET DATA  HAS BEEN EXCISED] lbs/MBtu 

o Pb:  [TRADE SECRET DATA  HAS BEEN EXCISED]  

o Hg:  [TRADE SECRET DATA  HAS BEEN EXCISED]  lbs/MBtu 

o CO2:  [TRADE SECRET DATA  HAS BEEN EXCISED]  lbs/MBtu   

 

 

 

 

 

 

Because this scenario examines a theoretical purchase, there are no specific details on 

fuel, operating costs or heat rate characteristics.  For this reason, LRS data was used as a 

proxy in estimating the cost of a base-load unit.  The primary factors are the timing, 

costs, and emission effects if MRES could make such a purchase. 

 

The Base-Load Capacity Purchase is included in only the ñPurchase Base-Load 

Capacityò scenario. 
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Base Load-IGCC:  A representative IGCC unit is assumed to have these characteristics: 

 

 Typical Size:  One or more 45 MW increments (ownership shares), available 

beginning 2016. 

 Fuel:  Gasified Coal 

 Heat Rate:  [TRADE SECRET DATA HAS BEEN EXCISED] Btu/kWh 

 Plant Availability:  [TRADE SECRET DATA HAS BEEN EXCISED]  

 Emissions: 

o SO2:  [TRADE SECRET DATA HAS BEEN EXCISED] lbs/MBtu 

o PM10:  [TRADE SECRET DATA  HAS BEEN EXCISED] lbs/MBtu 

o CO:  [TRADE SECRET DATA HAS BEEN EXCISED] 

o NOx:  [TRADE SECRET DATA HAS BEEN EXCISED] lbs/MBtu 

o Pb:  [TRADE SECRET DATA HAS BEEN EXCISED] 

o Hg:  [TRADE SECRET DATA HAS BEEN EXCISED]  lbs/MBtu  

o CO2:  [TRADE SECRET DATA HAS BEEN EXCISED] lbs/MBtu   

 

 

 

 

 

 

 

 Other features:  Although this technology is environmentally sound, especially when 

designed for carbon capture, it has significantly higher capital and Operation & 

Maintenance (O&M) costs than pulverized coal plants.  Another significant 

disadvantage is that availability is lower and the technology is still in the 

developmental stage for utility-scale units.  IGCC projects to date have not been able 

to use lignite coal, and the ability to use sub-bituminous coal is questionable.  

Because these are the only coal types that are readily available in this region, access 

to fuel is an additional disadvantage.   

 Source:  All emission values are from Stanley Consultantôs Iowa Base Load Project 

for Muscatine, Iowa, dated July 2007, page 7-2 for IGCC.  All other costs are from 

IUA Renewable Energy Cost Effective Potential Study dated December 1, 2008, by 

Black &Veatch.  

 

The model is based on a representative IGCC unit located outside of the state of 

Minnesota.  Specific information about the only proposed IGCC unit in the region is not 

available to MRES because that information is proprietary to the developer.   
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Intermediate:  NGCC:  A representative NGCC unit is assumed to have these 

characteristics: 

 

 Typical Size:  45 MW increments (ownership share), available beginning 2016. 

 Fuel:  Natural Gas 

 Heat Rate:  [TRADE SECRET DATA HAS BEEN EXCISED] Btu/kWh 

 Plant Availability:  [TRADE SECRET DATA HAS BEEN EXCISED] 

 Emissions (on natural gas): 

o SO2:  [TRADE SECRET DATA HAS BEEN EXCISED] lbs/MBtu 

o PM10:  [TRADE SECRET DATA HAS BEEN EXCISED] lbs/MBtu 

o CO:  [TRADE SECRET DATA HAS BEEN EXCISED] lbs/MBtu 

o NOx:  [TRADE SECRET DATA HAS BEEN EXCISED] lbs/MBtu 

o Pb:  [TRADE SECRET DATA HAS BEEN EXCISED] 

o Hg:  [TRADE SECRET DATA HAS BEEN EXCISED] 

o CO2:  [TRADE SECRET DATA HAS BEEN EXCISED]  lbs/MBtu   

 Source:  R.W. Beck Technology Review dated February 13, 2009. 

 

 

 

 

 

 

 

Peaking-CT:  Simple-Cycle CT:  A representative CT unit was modeled using these 

characteristics: 

 

 Typical Size:  45 MW increments, available beginning 2011. 

 Fuel:  Natural gas and fuel oil (dual fuel) 

 Heat Rate:  [TRADE SECRET DATA HAS BEEN EXCISED] Btu/kWh 

 Plant Availability:  [TRADE SECRET DATA HAS BEEN EXCISED ] 

 Emissions (based on operation on natural gas): 

o SO2:  [TRADE SECRET DATA HAS BEEN EXCISED] lbs/MBtu 

o PM10:  [TRADE SECRET DATA HAS BEEN EXCISED] lbs/MBtu 

o CO:  [TRADE SECRET DATA HAS BEEN EXCISED] lbs/MBtu 

o NOx:  [TRADE SECRET DATA HAS BEEN EXCISED] lbs/MBtu 
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o Pb:  [TRADE SECRET DATA HAS BEEN EXCISED ] 

o Hg: [TRADE SECRET DATA HAS BEEN EXCISED] 

o CO2:  [TRADE SECRET DATA HAS BEEN EXCISED] lbs/MBtu   

 

 

 Other features:  The CT is a proven technology, with which MRES staff is familiar.  

It has a very low initial cost, making it attractive for peaking and reserve generation 

applications.  In addition, one or two CT units can become the initial phases of a 

combined cycle plant. 

 Source:  Recent costs for construction and operation of the Exira Station and R .W. 

Beck Technology Review dated February 13, 2009. 

 

Peaking-CAES:  CAES from ISEP:  A representative CAES unit was modeled using 

these characteristics: 

 

 Typical Size:  45 MW unit, available in 2016. 

 Fuel:  Natural gas  

 Heat Rate: [TRADE SECRET DATA HAS BEEN EXCISED] Btu/kWh 

 Plant Availability:  [TRADE SECRET DATA HAS BEEN EXCISED ] 

 Emissions (based on operation on natural gas): 

o SO2:  [TRADE SECRET DATA HAS BEEN EXCISED] lbs/MBtu 

o PM10:  [TRADE SECRET DATA HAS BEEN EXCISED] lbs/MBtu 

o CO:  [TRADE SECRET DATA HAS BEEN EXCISED] lbs/MBtu 

o NOx:  [TRADE SECRET DATA HAS BEEN EXCISED] lbs/MBtu 

o Pb:  [TRADE SECRET DATA HAS BEEN EXCISED] 

o Hg:  [TRADE SECRET DATA HAS BEEN EXCISED] 

o CO2:  [TRADE SECRET DATA HAS BEEN EXCISED] lbs/MBtu   

 

 

 

 

 

 

 Source:  Emissions cost from R.W. Beck Technology Review dated                    

February 13, 2009; remaining data from Black and Veatch Consultants analysis 

conducted during 2008 and 2009. 


















































