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1.  INTRODUCTION 1 

Q: Please state your name, job title, and business address. 2 

A: My name is Michael Goggin, and I am the Senior Electric Industry Analyst 3 

for the American Wind Energy Association (“AWEA”). My business 4 

address is 1501 M St NW, Suite 1000, Washington DC, 20005. 5 

Q: For whom are you testifying? 6 

A: I am testifying on behalf of Wind on the Wires, Fresh Energy, Izaak 7 

Walton League of America – Midwest Office and the Minnesota Center for 8 

Environmental Advocacy (“Clean Energy Intervenors”). 9 

Q: Have you testified in proceedings in front of the Public Utilities 10 

Commission (“PUC”) before? 11 

A: Not in Minnesota, but in several proceedings before the Illinois Commerce 12 

Commission.
1
 13 

Q: What is your background and educational experience? 14 

A: I have covered transmission and grid integration issues for AWEA since 15 

February 2008.
2
 Before that, I worked for Sentech, Inc., an energy 16 

consulting firm, and for two environmental advocacy groups before that. I 17 

have an undergraduate degree with honors from Harvard University. 18 

Q: What is the purpose of your testimony? 19 

A: I provide facts supporting the finding that the Minnesota-Iowa 345kV 20 

transmission project (“Project”) is needed to allow greater amounts of low-21 

cost wind energy resources to reach Minnesota and regional consumers.  22 

The transmission line and wind energy resources in combination will 23 

                                            
1
 The Illinois Commerce Commission transmission cases include the Illinois Rivers 

project (Docket No. 12-0598), Rock Island Clean Line project (Docket No. 12-0598), and 
Grand Prairie Gateway project (Docket No. 13-0657). 
2
 See Résumé of Michael Stephen Goggin (attached herein as Exhibit A). 



PUC Docket No. ET6675/CN-12-1053 
OAH Docket No. 60-2500-30782 

Clean Energy Intervenors 
Exhibit _________ 

 

 2  

enhance environmental quality in Minnesota, will lower the costs for 24 

meeting Minnesota’s consumers’ needs for electricity, will enable 25 

Minnesota to meet its Renewable Energy Standard (“RES”) with lower-26 

cost renewable energy, and will improve the robustness of the 27 

transmission system so the region can meet its electricity needs and state 28 

RES at a lower cost than if the line were not built. 29 

Q: Please outline your testimony. 30 

A: My testimony follows the structure of the criteria for a certificate of need 31 

for a large energy facility, as described in Minnesota Statutes section 32 

216B.243.  First, I discuss the Project’s relationship to the regional energy 33 

needs presented in the Minnesota Biennial Transmission Projects Reports 34 

submitted under section 216B.2425.  Second, I explain that the Project 35 

will enable the development of wind energy, which will enhance the 36 

environmental quality in Minnesota and the region.  Third, I discuss rules 37 

and regulations of other states and federal agencies that affect the need 38 

for this line – such as the Midcontinent Independent Service Operator’s 39 

(“MISO”) Multi Value Project (“MVP”) designation and the RES of other 40 

states in MISO’s footprint that could benefit from improved access to wind 41 

resources built in Minnesota and areas west of Minnesota. Finally, I 42 

discuss how the Project enhances regional deliverability because the wind 43 

energy resources that can be built as a result of the addition of this line 44 

will lower the costs for meeting Minnesota’s consumers’ needs for 45 

electricity, will enable Minnesota to meet its RES with lower-cost 46 

renewable energy, and will improve the robustness of the transmission 47 

system so the region can meet its electricity needs and state RESs at a 48 

lower cost than if the line were not built. 49 

50 
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2.  THE RELATIONSHIP OF THE PROJECT TO THE REGIONAL ENERGY 51 

NEEDS PRESENTED IN THE TRANSMISSION PLAN SUBMITTED UNDER 52 

MINNESOTA STATUTES SECTION 216B.2425  53 

Q: Have you reviewed the Minnesota Biennial Transmission Projects 54 

Report (“MBTP Report”)? 55 

A: I have reviewed the parts of the 2013 Report that relate to the Project.  56 

Since the 2013 Report has not yet been approved by the Minnesota PUC, 57 

I also reviewed the portions of the 2011 Report related to the Project.  The 58 

Reports incorporate by reference the project description provided in 59 

MISO’s annual MISO Transmission Expansion Plan (“MTEP”) Report, 60 

which I also reviewed.  61 

Q: What is your understanding of the purpose of the Report? 62 

A: Any utility that owns or operates electric transmission lines in Minnesota is 63 

to submit a transmission projects report to the Minnesota PUC in each 64 

odd-numbered year. The report is to identify and analyze current and 65 

future inadequacies in the transmission system.  66 

Q. What does the 2013 Report state about the Project? 67 

A: The 2013 Report presents transmission lines by zone and there are six 68 

zones in Minnesota.  The Project is listed in the “Needed Projects” section 69 

for the “Southwest” zone.  The 2013 Report provided the following 70 

information: 71 

72 
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 73 

MPUC 

Tracking 

Number  

MTEP 

Year/App  

MTEP 

Project 

Number  

CON?  Utility  Project Description and Timeframe  

2013-SW-

N4  

MISO 

MVP 

Project #3  

2011/A  3205  Yes  ITCM  New 345 kV line from Lakefield 

Junction through Jackson, Martin, 

and Faribault Counties, to new 345 

kV substation in Kossuth County, 

IA. MVP #3 also includes 345 kV 

lines in IA from Kossuth Co. to 

Obrien Co. and Kossuth Co to 

Webster Co. MVP #3 lines include 

161 kV rebuild as underbuild along 

portions of the route.  

PUC Docket No. CN-12-1053  

Inservice Date: 2017  

I also reviewed the 2011 Report, but the Project was not listed.  Despite 74 

not being the 2011 Report, the Project was approved by MISO as part of 75 

MTEP for 2011 (“MTEP11”) and included in its Appendix A.  76 

Q: Was there anything else in the 2013 Report that you reviewed? 77 

A: Yes, I reviewed the section on RESs. 78 

Q: What did that section state? 79 

 A: Minnesota statutes require the utilities to address, in their Reports, 80 

transmission upgrades necessary to support development of renewable 81 

energy resources needed to meet the RES milestones.  Currently, 82 

Minnesota utilities subject to the RES have acquired sufficient renewable 83 

energy resources to meet the Minnesota RES through 2025, as is shown 84 

in the table
3
 below: 85 

                                            
3
 Transmission Projects Report 2013, Figure 8.5.2 RES Capacity Acquired and Net 

RES/REO Need, available at: 
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 86 

The center bar represents the renewable energy capacity needed to 87 

comply with the Minnesota RES in the stated year.  The left-most bar 88 

represents the renewable energy capacity acquired by utilities subject to 89 

the Minnesota RES.  The right-most bar is the renewable energy capacity 90 

needed to meet the RES goals in states served by the reporting utility 91 

outside of Minnesota. 92 

When the the “Needed MW MN RES” and “Needed MW Other 93 

Jurisdictions” are combined, the needed MegaWatts (“MW”) exceed the 94 

acquired MW by 204 MW starting in 2020 , which increases to 1,102 MW 95 

in 2025.  96 

97 

                                                                                                        
http://www.minnelectrans.com/documents/2013_Biennial_Report/html/Ch_8_Renewable_Energy_
Standards.htm.  

http://www.minnelectrans.com/documents/2013_Biennial_Report/html/Ch_8_Renewable_Energy_Standards.htm
http://www.minnelectrans.com/documents/2013_Biennial_Report/html/Ch_8_Renewable_Energy_Standards.htm
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Q: Is there any relevant information in the MTEP for 2013 (“MTEP13”) 98 

about the Project? 99 

A: Yes.  MTEP13 notes that the project’s estimated cost is $514,069,787, 100 

which is the same as what was presented in the MTEP11 Report.  101 

MTEP13 also has earliest and latest in-service dates identified as 102 

December 1, 2016 and June 1, 2018, respectively.  I will provide more 103 

information below about MVPs such as this one in response to criteria #7 104 

– policies, rules and regulations of other state and federal agencies. 105 

3. HOW THE PROJECT BENEFITS OR ENHANCES ENVIRONMENTAL 106 

QUALITY 107 

Q: Does the statute require the consideration of environmental quality? 108 

A: While I am not an attorney, the applicable statute and rule include 109 

language regarding consideration about how the energy facility “protect(s) 110 

or enhances environmental quality.”
4
 111 

Q: Have you considered how the Project protects or enhances 112 

environmental quality? 113 

A: Yes. This transmission line will allow for the development of wind energy 114 

facilities.  Wind energy facilities do not require fuel and as a result have a 115 

very low marginal cost of producing electricity, so wind energy output is 116 

used by the Independent System Operator’s (in this case MISO) market-117 

based dispatch to displace generation from the generator with the highest 118 

marginal cost of production at that time, which is almost always the least 119 

efficient fossil-fired power plant.  The production and consumption of fossil 120 

fuels for electricity generation is a very large source of negative 121 

environmental impacts.
5
  Below I will discuss the additional amount of 122 

wind generation that will be delivered by this transmission project. Wind 123 

                                            
4
 See Minn. Stat. § 216B.243, subd.3 (5); Minn. R. 7849.0120 (C). 
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energy’s emissions reductions and other environmental benefits directly 124 

correspond to the amount of energy generated by those potential wind 125 

farms.  Therefore, I will discuss those benefits later in my testimony. 126 

4. OTHER STATE AND FEDERAL AGENCY POLICIES, RULES AND 127 

REGULATIONS 128 

Q: Are there rules, regulations or policies from other state or federal 129 

agencies that affect the need for the Project? 130 

A: Yes, in addition to Minnesota, there are seven states within the MISO 131 

footprint that have RESs that allow for the use of renewable energy from 132 

Minnesota and nearby states where the Project will enable additional wind 133 

generation by reducing transmission congestion.  A second source of 134 

relevant policies is MTEP and its approval of MVP criteria.  135 

Q: Can you describe the RESs for those seven states? 136 

A: Four states have mandatory RESs – Montana, Wisconsin, Missouri and 137 

Illinois.  Three states have voluntary goals –North Dakota, South Dakota, 138 

and Indiana.  In addition, a project in Minnesota or west of Minnesota 139 

could be used in Illinois under certain conditions.  Illinois allows renewable 140 

energy resources from a wind project to be used to comply with its RES if 141 

there are insufficient renewable resources in Illinois or states adjacent to 142 

Illinois that meet the statutory cost-effectiveness test.  Montana and 143 

Wisconsin require the electricity to be delivered into the state or to the 144 

customer.  If an Indiana utility decides to partake in the voluntary clean 145 

energy program, at least 50% of the energy used to comply with the goal 146 

is to come from within Indiana. 147 

 Below I will discuss the regional demand for renewable energy and will 148 

estimate the amount of renewable energy capacity needed in the region. 149 

                                                                                                        
5
 National Research Council, Hidden Costs of Energy (2010), available at: 

http://www.nap.edu/catalog.php?record_id=12794.  

http://www.nap.edu/catalog.php?record_id=12794
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Q: Can you describe MTEP? 150 

A: MISO’s tariff requires MISO to perform studies related to long-term firm 151 

transmission service, planning for generation interconnection requests, 152 

and development of a transmission expansion plan.
6
  MTEP identifies 153 

solutions to meet the transmission needs within the MISO footprint – such 154 

as compliance with reliability and other federal standards.  MTEP also 155 

looks to create value over the forthcoming ten- to fifteen-year period by 156 

approving transmission projects that provide positive economic benefits in 157 

the MISO footprint.
7
  MTEP also looks for transmission projects that will 158 

facilitate public policy objectives, such as meeting RES or goals.  159 

Q: Can you describe MISO’s MVP criteria? 160 

A: There are three MVP criteria that are met through a portfolio of 161 

transmission projects.  The portfolio of projects only needs to meet one of 162 

the criteria.  The first criterion allows projects that “enable the 163 

transmission system to deliver energy reliably and economically in support 164 

of documented energy policy mandates or laws enacted or adopted 165 

through state or federal legislation or regulatory requirement.”
8
  The 166 

second criterion allows projects that “provide multiple types of economic 167 

value across multiple pricing zones with a Total MVP benefit to cost ratio 168 

of 1.0 or higher.”
9
  The third criterion allows projects that “address at least 169 

one transmission issue associated with a projected violation of a NERC or 170 

Regional Entity standard and at least one economic based transmission 171 

issue that provides economic value across multiple pricing zones.”
10

 172 

                                            
6
 MISO Tariff, Sched. 31 at 2224. 

7
 MISO, Multi Value Project Portfolio: Results and Analyses at 7 and 9 (January 10, 

2012) (hereinafter referred to as the “MVP Report”). 
8
 Id. at 9. 

9
 Id. 

10
 Id. 



PUC Docket No. ET6675/CN-12-1053 
OAH Docket No. 60-2500-30782 

Clean Energy Intervenors 
Exhibit _________ 

 

 9  

5.  WIND AND TRANSMISSION PROVIDE ENHANCED REGIONAL 173 

DELIVERABILITY AND LOWER CONSUMER COSTS. 174 

Q:  What is your understanding of the purpose of the Project? 175 

A: The Project was one of seventeen projects that comprised an MVP 176 

portfolio approved by MISO in MTEP11 as being compliant with MVP 177 

criterion #1.
11

  According to MISO witness Chatterjee, the Project will 178 

provide additional connectivity across southern Minnesota and into Iowa 179 

which will reduce congestion and increase energy resources’ access to 180 

the transmission grid: “These improvements increase the market 181 

efficiency, competitive supply and provide opportunity for economic 182 

benefits to retail electric consumers well in excess of the portfolio costs.”
12

 183 

Q: What will the Project do for wind development? 184 

A: The line provides an access point for new wind generation in Minnesota 185 

and allows for increased interconnection of wind projects west of the line 186 

due to reduced congestion. The Project will also reduce curtailment from 187 

existing and new wind projects, making more wind generation available. I 188 

explain curtailment and its economic impacts in greater detail later in my 189 

testimony. 190 

Q: What would the additional wind energy from new and existing wind 191 

projects be used for?  192 

A: The new wind generation that could be built as a result of the Project 193 

could be used to meet the electricity demand and RES requirements in 194 

Minnesota and other states in the MISO region.  Furthermore, the 195 

increase in the supply of renewable energy will lower the cost of 196 

renewable energy credits used for compliance with state RES 197 

requirements. The new wind generation also is a hedge against fuel price 198 

                                            
11

 Id. 
12

 Direct Testimony of Digaunto Chatterjee, at 21:405-407, MISO Exhibit 1.0 to MISO 
Comments (April 19, 2013). 
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volatility in the portfolio of the utility or energy provider that purchases the 199 

wind energy. 200 

A. LOCAL AND REGIONAL DEMAND FOR RENEWABLE ENERGY  201 

Q: Can you quantify the local and regional demands for renewable 202 

energy resources? 203 

A: Above, I summarized the local demand for renewable energy as identified 204 

in MBTP Report.  To briefly recap, Minnesota utilities subject to the RES 205 

have acquired sufficient renewable energy resources to meet the 206 

Minnesota RES through 2025, but as discussed above, there is a need 207 

starting in 2020 of 204 megawatts, which increases to 1,102 megawatts in 208 

2025.  Clean Energy Intervenors (“CEI”) Exhibit 1.1 displays AWEA’s 209 

analysis of the incremental demand for wind energy that is likely to be 210 

created by the RES requirements for states within the MISO footprint that 211 

can use wind energy resources from Minnesota for compliance. These 212 

results indicate that there is significant demand for Renewable Energy 213 

Credits (“RECs”) in the states that make up the MISO market. As 214 

mentioned earlier, RES requirements in states distant from Minnesota can 215 

affect the market for RECs or renewable energy from Minnesota.  216 

Q: Has AWEA analyzed the likely incremental supply of wind needed to 217 

meet the RESs in the MISO footprint? 218 

A. Yes. Clean Energy Intervenors (“CLI”) Exhibit 1.1 displays AWEA’s 219 

analysis of the incremental demand for wind energy that is likely to be 220 

created by RES requirements for states within the MISO footprint that can 221 

use wind energy resources from Minnesota for compliance. AWEA’s 222 

analysis indicates that between 6,841 MW and 9,422 MW of incremental 223 

wind capacity, beyond that installed as of the end of 2013, will be needed 224 

to satisfy the requirements of the Renewable Portfolio Standards 225 

(“RPSs”)/RESs in MISO through the year 2025.  This includes between 226 
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1,070 MW and 1,338 MW of wind capacity needed to satisfy the 227 

Minnesota RES alone. 228 

The variables that affect the amount of capacity actually needed include 229 

changes in future load growth, the capacity factors of future wind 230 

deployments, as well as what percentage of the RPSs/RESs will be met 231 

by wind. These results indicate that there is significant demand for RECs 232 

in the states that make up the MISO market. As mentioned earlier, RES 233 

requirements in states distant from Minnesota can affect the market for 234 

RECs or renewable energy from Minnesota. 235 

Q. What estimates have MISO developed for renewable energy demand 236 

in Minnesota and the region? 237 

A:  MISO analyzed the amount of incremental wind generation that would be 238 

needed to meet the state RPS/RES requirements in 2021 and 2026.  239 

Below is the table presented on page 19 of MISO’s MVP Report (Table 240 

4.1: State Renewable Energy Mandates):   241 

 242 

243 
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Q.  Is there any discussion about increasing Minnesota’s Renewable 244 

Energy Standard? 245 

A.  Yes. During the 2013 legislative session, a bill was introduced to increase 246 

Minnesota’s RES to 40% by 2030.
13

 The current renewable energy 247 

standard for Xcel Energy is 30% by 2020
14

 and the rest of the Minnesota 248 

utilities have a requirement of 25% by 2025. Thus, there have been 249 

discussions of an increase in renewable energy and wind of approximately 250 

12.5% over the current standards.   251 

Q.  Is there any additional transmission and integration work underway 252 

associated with increasing Minnesota’s Renewable Energy 253 

Standard? 254 

A.  Yes. In 2013, the Minnesota Legislature required a Minnesota Renewable 255 

Energy Integration and Transmission Study (MRITS).  This study was 256 

authorized by Article 12 Section 4 of 2013 Minnesota Law, Chapter 85.
15

  257 

A study scope is posted on the Minnesota Department of Commerce 258 

website.
16

  A Technical Review Committee (TRC) has been established 259 

and is working on completing the study by the required date of November 260 

1, 2014. The TRC will have to make some decisions about what 261 

transmission is included in the MRITS, including whether the Project is in 262 

service or not.  This is important because the Project is a backbone line 263 

                                            
13

 HF 880 (2013) which is available at: 
https://www.revisor.mn.gov/bills/text.php?number=HF880&version=0&session=ls88&ses
sion_year=2013&session_number=0.  The bill was assigned to the House Energy Policy 
Committee, but never passed out of committee.  See bill status page at: 
https://www.revisor.mn.gov/bills/bill.php?f=HF880&y=2013&ssn=0&b=house. 
14

  Minn. Stat. §216B.1691 subd. (2)(a). 
15

 HF 729 (2013) is available at:  
https://www.revisor.mn.gov/bills/bill.php?b=House&f=HF729&ssn=0&y=2013; see also 
Minnesota Public Utilities Docket E-999/CI-12-486. 
16

 The study scope is available at: http://mn.gov/commerce/energy/images/MRITS-
Timeline-120713.pdf. 

https://www.revisor.mn.gov/bills/text.php?number=HF880&version=0&session=ls88&session_year=2013&session_number=0
https://www.revisor.mn.gov/bills/text.php?number=HF880&version=0&session=ls88&session_year=2013&session_number=0
https://www.revisor.mn.gov/bills/bill.php?f=HF880&y=2013&ssn=0&b=house
https://www.revisor.mn.gov/bills/bill.php?b=House&f=HF729&ssn=0&y=2013
http://mn.gov/commerce/energy/images/MRITS-Timeline-120713.pdf
http://mn.gov/commerce/energy/images/MRITS-Timeline-120713.pdf
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needed for additional renewables, even above the current Minnesota RES 264 

of 25% by 2025. 265 

B. REGIONAL WIND RESOURCES 266 

Q: Now that we’ve discussed the demand for renewable energy 267 

resources, can you quantify the supply of wind resources available 268 

in Minnesota and neighboring states that could be used to meet 269 

demand in the region? 270 

A: As indicated in the wind resource map in CEI Exhibits 1.2 and 1.3, 271 

Minnesota and the surrounding parts of MISO have some of the best wind 272 

energy resources in the United States. According to the United States 273 

Department of Energy’s National Renewable Energy Laboratory’s 274 

(“NREL”) wind resource assessment data, Minnesota alone has 489,271 275 

MW of developable wind energy resources, which could provide 1,679 276 

TeraWatt-hours per year, or enough generation to meet Minnesota’s 277 

electricity consumption almost 25 times over.
17

 That same analysis found 278 

that North Dakota possesses 770,196 MW of developable wind energy 279 

resources, South Dakota has 882,412 MW, and Iowa has 570,714 MW. 280 

NREL’s data indicate that North Dakota, South Dakota, Minnesota, and 281 

Iowa combined have a wind energy potential of 2,713,000 MW, around 26 282 

percent of the total onshore wind generation potential in the lower 48 U.S 283 

states, or enough generation to meet 250% of the current electricity 284 

consumption of the U.S.  285 

Q: Are these wind resource assessments accurate? 286 

A: If anything these assessments are likely to be conservative, as they 287 

assume the use of wind turbines with a hub height of 80 meters and do 288 

                                            
17

 United States Department of Energy’s National Renewable Energy Laboratory’s wind 
resource assessment data, available at:  
http://www.windpoweringamerica.gov/docs/wind_potential_80m_30percent.xls.  

http://www.windpoweringamerica.gov/docs/wind_potential_80m_30percent.xls
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not include the use of new low-wind-speed turbines. Many wind turbines 289 

being installed today have hub heights of 100 meters or more, providing 290 

them with access to significantly greater wind energy resources, and low-291 

wind-speed turbines are also making it economically viable to develop 292 

wind-resource areas that were not previously viable. In addition, NREL’s 293 

dataset excludes a large amount of land area that has economically viable 294 

wind resources, but are assumed to be non-viable for wind development 295 

due to siting considerations. Regardless, the data are clear that 296 

Minnesota and the states around it have tremendous wind energy 297 

resources that are not fully utilized. 298 

Transmission lines are a major factor that determines how much of the 299 

potential wind energy in these states can be used.  To capitalize on these 300 

wind-rich areas, wind plants need cost-effective access to transmission 301 

lines. The Project is one of the transmission lines that is needed, as it 302 

increases the area within Minnesota in which wind plants have cost-303 

effective access to transmission and also allows a larger amount of wind 304 

output from states adjacent to Minnesota to reach consumers throughout 305 

the MISO region. 306 

Q: Can you describe the quality of wind resources in these areas?  307 

A: As indicated in CLI Exhibit 1.2, the quality of the wind resources is high 308 

across the region, though it is highest in Iowa, Minnesota, South Dakota, 309 

and North Dakota. Importantly, the energy available for wind energy 310 

production is proportional to the cube of wind speed, so the difference 311 

between the orange and purple areas in the wind speed map in CEI 312 

Exhibit 1.2 is actually quite significant. For example, the 8.0-8.5 313 

meter/second area of the map, which is the medium-dark purple area that 314 

covers significant parts of Iowa, Minnesota, North Dakota, and South 315 
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Dakota, has about 47% more energy available in the wind than the 7.0-7.5 316 

meter/second dark orange area that covers parts of Northern Illinois.  317 

Q: How does this translate to the expected output of wind plants that 318 

would be developed in these areas?  319 

A: Capacity factor, defined as the amount of electricity produced by a power 320 

plant in a typical year divided by the amount of electricity that that power 321 

plant could provide if it ran at 100% of its nameplate capacity for all 8,760 322 

hours in that year, is a commonly used metric for the expected output of 323 

wind plants. Capacity factor is strongly related to the average wind speed 324 

of an area.  325 

As indicated in the Lawrence Berkeley National Laboratory (“LBNL”) 326 

data
18

 presented in CEI Exhibit 1.4, the average capacity factor for wind 327 

projects recently installed in the “Interior” region, which as indicated in CEI  328 

Exhibit 1.5 includes Iowa, North and South Dakota, and Minnesota, plus 329 

Nebraska, Kansas, Oklahoma, Missouri, Texas, New Mexico, Colorado, 330 

Wyoming, and Montana, was 37.2%, versus 28.3% for the “Great Lakes” 331 

region that includes Illinois, Wisconsin, Indiana, Ohio, and Michigan. 332 

According to this same dataset, the national average wind capacity factor 333 

in 2012 was 32.1%.  334 

MVP Report also provides estimates for different zonal regions of MISO, 335 

with an estimated capacity factor of 38% for North and South Dakota and 336 

most of Minnesota, and 36% for Iowa and part of Minnesota.
19

   337 

338 

                                            
18

 Lawrence Berkeley National Laboratory, 2012 Wind Technologies Market Report, at 
48, Figure 31 (August 2013), available at: http://emp.lbl.gov/publications/2012-wind-
technologies-market-report.  
19

 MVP Report at 5. 

http://emp.lbl.gov/publications/2012-wind-technologies-market-report
http://emp.lbl.gov/publications/2012-wind-technologies-market-report
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Q: How does capacity factor affect the economics of wind generation?  339 

A: Capacity factor significantly affects the economics of wind generation. As 340 

indicated in CEI Exhibit 1.6, wind Power Purchase Agreements (“PPAs”) 341 

prices in the Interior region have averaged around $32 per megawatt-hour 342 

(“MWh”) over the last two years, versus a figure of $55/MWh for the Great 343 

Lakes region. While differences in land and construction costs are likely a 344 

partial factor, the higher capacity factors in the Interior region are almost 345 

certainly the major factor for the difference in PPA price between these 346 

two regions. As documented in MISO’s Renewable Generation Outlet 347 

Study (“RGOS”) analysis, building wind in a mix of high and low capacity 348 

factor regions, relative to building in mostly lower capacity factor regions 349 

to be closer to load, achieves the same level of wind energy output with 350 

an 11% reduction in the nameplate capacity of wind that must be 351 

deployed, with a corresponding 11% reduction in wind energy capital 352 

costs.
20

 353 

Q: In addition to wind resource quantity and quality, are there other 354 

indicators of where future wind development is likely to occur in 355 

MISO? 356 

A: Yes. MISO’s interconnection queue
21

 provides one indicator of wind 357 

project developers’ interest in developing wind resources in the future. 358 

The MISO interconnection queue currently includes 13,448.7 MW of 359 

proposed wind projects.  Minnesota currently accounts for 2,080.9 MW of 360 

the proposed wind projects in the MISO interconnection queue, while Iowa 361 

has 3082.4 MW, and North and South Dakota have 881.5 MW and 989 362 

MW, respectively, of proposed MISO wind projects. Farther to the south 363 

                                            
20

 MVP Report at 66. 
21

MISO interconnection queue, available at: 
https://www.midwestiso.org/Planning/GeneratorInterconnection/Pages/InterconnectionQ
ueue.aspx (data downloaded on March 29, 2013, sorted to remove projects that have 
been withdrawn or placed in-service, and then sorted by state). 

https://www.midwestiso.org/Planning/GeneratorInterconnection/Pages/InterconnectionQueue.aspx
https://www.midwestiso.org/Planning/GeneratorInterconnection/Pages/InterconnectionQueue.aspx
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and east of Minnesota, Illinois has 879.6 MW of proposed wind projects in 364 

the MISO queue, Indiana has 3,483.2 MW of proposed wind projects 365 

(which includes 2,400 MW from a single proposed wind project), and 366 

Michigan has 1,534.3 MW of proposed wind projects. 367 

 Certain caveats apply when interpreting interconnection queue data. First, 368 

many proposed projects in the interconnection queue are unlikely to 369 

proceed to final development and be placed in service, as many projects 370 

in the queue have not yet passed important project milestones such as 371 

obtaining a power purchase agreement or project financing. Second, 372 

interconnection applications are partially driven by current transmission 373 

constraints, so the addition of new transmission can drive new 374 

interconnection applications in regions that are currently transmission 375 

constrained. 376 

 Nevertheless, the large quantity of proposed wind energy development in 377 

Minnesota and Iowa indicates that the Project will connect the MISO 378 

Region with large quantities of economically viable wind energy resources 379 

and significant developer interest in utilizing those resources. This is 380 

further evidence that the Project will enable the delivery of wind energy 381 

that will reduce wholesale electricity prices in Minnesota and also deliver 382 

low cost wind resources that can be used for compliance with the RESs in 383 

Minnesota and other MISO states. 384 

Q: Does MISO develop estimates of where future wind development is 385 

likely to occur? 386 

A: Yes, MISO’s transmission planning process identifies areas that are likely 387 

to see future wind deployment in the region, based on wind resource data, 388 

interconnection queue data, state policy requirements, and other factors. 389 

As explained in the MISO MTEP and MVP Report, MISO worked with 390 

stakeholders in the RGOS process to identify zones where future wind 391 
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development is likely to occur and would most cost-effectively occur. To 392 

identify the most cost effective wind resource mix, the RGOS analysis 393 

carefully balanced generation costs and transmission costs to arrive at the 394 

optimal mix of wind resources.
22

 The resulting RGOS zones are identified 395 

in CEI Exhibit 1.3. As explained in the MVP Report, “Incremental wind 396 

generation was added to the model to satisfy these mandated needs. The 397 

amount of incremental generation for each zone was based on the 398 

capacity factor, the planned and proposed generation, and existing wind 399 

with power purchase agreements to serve non-MISO load ascribed to 400 

each zone.”
23

  401 

Q: How do the areas where future wind development is expected to 402 

occur correspond to the areas where wind development will be 403 

facilitated by the Project? 404 

A: Because the MISO transmission planning process that produced plans for 405 

the Project and the other MVP projects was heavily based around 406 

facilitating wind energy development in the identified RGOS zones, it is 407 

not surprising that the Project is positioned to facilitate wind energy 408 

development both in Minnesota and in MISO areas east of Minnesota, as 409 

that mix of resources was identified as being the optimal solution for 410 

meeting the region’s public policy requirements.  411 

As explained in more detail below, based on MISO’s analyses, the Project 412 

will help cost-effectively fulfill the Minnesota RES by enabling the delivery 413 

                                            
22

MVP Report, page 4: “The goal of the RGOS analysis was to design transmission 
portfolios that would enable RPS [RES] mandates to be met at the lowest delivered 
wholesale energy cost. The cost calculation combined the expenses of the new 
transmission portfolios with the capital costs of the new renewable generation, balancing 
the trade offs of a lower transmission investment to deliver wind from low wind 
availability areas, typically closer to large load centers; against a larger transmission 
investment to deliver wind from higher wind availability areas, typically located further 
from load centers.” 
23

 MVP Report at 19. 
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of wind energy from Minnesota and adjacent states. These wind 414 

resources, as well as wind resources that the Project will allow to be 415 

delivered to other states in the MISO region, will decrease electricity 416 

prices in Minnesota. As the MISO MVP Report indicates, the Project and 417 

the broader MVP portfolio greatly reduce consumer energy costs, as 418 

“Adjusted Production Cost savings are achieved through reduction of 419 

transmission congestion costs and more efficient use of generation 420 

resources across the system.”
24

   421 

This is not surprising, as the Project was designed by MISO as part of a 422 

portfolio to satisfy state RES requirements at the lowest cost for 423 

consumers. As the MISO MVP Report explains, “The goal of the RGOS 424 

analysis was to design transmission portfolios that would enable RPS 425 

[RES] mandates to be met at the lowest delivered wholesale energy 426 

cost.”
25

 427 

Q: What role does transmission play in enabling the development of 428 

these wind resources? 429 

A: Transmission is essential, both for allowing wind resources to be 430 

developed and enabling future and existing wind plants to not have their 431 

wind energy output curtailed. In areas where transmission constraints 432 

prevent wind energy from being delivered to customers, there is no cost-433 

effective substitute for increasing transmission capacity to alleviate those 434 

constraints. For example, potential demand-response and energy-storage 435 

resources are of insufficient scale to absorb more than a small fraction of 436 

wind energy that would be curtailed and subsequently deliver it during 437 

periods when transmission constraints are not binding. This is especially 438 

true in wind-producing regions, as there are few potential demand 439 

                                            
24

 MVP Report at 51. 
25

 Id.at 3. 
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response resources on the wind-project side of the transmission 440 

constraints, as total electrical loads in those areas are almost always very 441 

small. Moreover, nearly all demand response that has so far proved to be 442 

commercially viable is focused on providing peak-shaving capacity, not 443 

shifting GigaWatt hours (“GWh”) of electrical demand forward or 444 

backward by many hours or even days, as would be required to alleviate 445 

wind curtailment. Turning to energy storage, geography makes the 446 

Midwest wind-producing regions unacceptable for deployment of pumped 447 

hydroelectric energy storage plants, the only commercially available 448 

energy storage solution in the GWh-scale required to make a significant 449 

contribution to alleviating wind energy curtailment. Regardless, round-trip 450 

efficiency losses and higher costs make storage an uneconomic 451 

alternative to transmission.  452 

Q: Are there other options for delivering these wind energy resources to 453 

electricity demand? 454 

A: As the NREL data in CEI Exhibit 1.2 indicates, the states in western MISO 455 

possess wind energy resources that are many times greater than their 456 

total electricity needs, so making use of these wind energy resources 457 

requires transmission to move that energy to load centers via the MVP 458 

projects. North Dakota and South Dakota are on the western edge of the 459 

Eastern Interconnection, and the only Eastern Interconnection state west 460 

of Iowa, Nebraska, is in the Southwest Power Pool and also has wind 461 

energy resources that greatly exceed its electricity demand. Areas to the 462 

south also have wind energy resources that greatly exceed their electricity 463 

demand. Moreover, as indicated above, MISO’s MVP analysis found the 464 

MVP portfolio, which includes the Project, to be the optimal solution to the 465 

identified needs. 466 
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Q: Do you have any conclusions after reviewing the demand for 467 

renewable energy and the supply of wind? 468 

A: Given that the amount that the RES-driven demand will exceed the 469 

existing supply of wind, the Project can play an important role in 470 

increasing the supply of wind energy from Minnesota to the region and 471 

help keep the compliance with state RESs in the MISO region more cost 472 

effective than if the Project were not built. 473 

C. COST OF CURTAILMENT OF EXISTING AND FUTURE WIND PROJECTS 474 

Q: Earlier, you mentioned that the Project will reduce the curtailment of 475 

existing and future wind projects. What is curtailment? 476 

A: Wind energy curtailment occurs when the output of operating wind 477 

projects exceeds the transmission capacity that is locally available to 478 

deliver that energy to customers. When this occurs, wind plants receive a 479 

market signal or grid operator instruction to reduce their output to the level 480 

that can be carried on the transmission system. Wind turbines can rapidly 481 

reduce their output on command by pitching their blades to an angle 482 

where they capture less or zero of the energy available in the wind.  483 

Q: What is the economic impact of curtailment on consumers? 484 

A: Of course, there is a significant economic cost, to wind plant owners, wind 485 

energy purchasers, and consumers, due to “throwing away” zero-486 

emission, zero-fuel cost energy that could have been used by consumers 487 

if sufficient transmission capacity were available. Each MWh of wind 488 

energy that is curtailed is a MWh that would have replaced the most 489 

expensive generator that is currently operating, which is almost always the 490 

least-efficient fossil-fired power plant. As a result, the cost of curtailment is 491 

reflected in higher total system production costs and higher total load-492 

weighted Location Marginal Price (“LMP”) costs. Over the longer-term, 493 

curtailment cost and risk tend to increase the price at which utilities and 494 
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wind plant owners are willing to sign power purchase agreements, which 495 

negatively affects consumers. Curtailment also reduces future wind 496 

energy development, and, as I will explain in more detail later in my 497 

testimony, wind energy development benefits consumers by reducing 498 

production costs, LMPs, hedging against fuel price volatility, as well as 499 

reducing the cost of obtaining RECs. 500 

Q: How extensive is wind energy curtailment in MISO? 501 

A: Data in the Lawrence Berkeley National Laboratory’s 2012 Wind 502 

Technologies Report
26

 (“LBNL Report”) indicate that 846,700 MWh of 503 

potential wind energy production was curtailed in MISO in 2012. These 504 

846,700 MWh correspond to about 2.6% of the total potential wind 505 

production for MISO in 2012. A 2013 MISO presentation
27

 provides a 506 

slightly higher tally for 2012, showing 824,000 MWh of manual and 507 

market-driven wind curtailment in 2010, around 850,000 MWh in 2011, 508 

and 849,000 MWh in 2012. These curtailment figures correspond to the 509 

annual production of 300 MW of wind capacity operating at 32% capacity 510 

factor. 511 

Q: Does curtailment also affect the development of new wind energy 512 

projects? 513 

A: Yes, wind project developers are hesitant or unable to build projects in 514 

areas that experience significant wind energy curtailment. While 515 

historically a large share of curtailment risk was borne by utilities 516 

purchasing wind energy, wind PPAs increasingly require wind project 517 

owners to take on a significant share of wind energy curtailment risk. The 518 

cost of this lost revenue, as well as the risk of experiencing this cost, 519 

                                            
26

  Lawrence Berkeley National Laboratories, 2012 Wind Technologies Report at 44 
(August 2013) available at:  http://emp.lbl.gov/sites/all/files/lbnl-6356e.pdf  
27

 MISO, Presentation at UVIG Forecasting Workshop (February 2013), available at: 
http://www.uwig.org/slcforework/McMullen.pdf 

http://emp.lbl.gov/sites/all/files/lbnl-6356e.pdf
http://www.uwig.org/slcforework/McMullen.pdf
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significantly deters wind energy development and reduces the willingness 520 

of lenders or investors to finance wind energy development in those 521 

areas. As most PPAs pass some curtailment cost and risk to the utility, 522 

utilities are also hesitant to sign PPAs for wind projects that they expect 523 

will face significant curtailment. 524 

Q: What other impacts does transmission congestion have on new wind 525 

energy development?  526 

A: When transmission congestion prevents the delivery of wind generation, 527 

this results in lower LMPs on the wind-plant side of the transmission 528 

constraint. This lowers the perceived value of the generation for a utility 529 

purchaser, as the utility must purchase the wind at the PPA price even 530 

though the market value of that energy will be lower due to the 531 

transmission congestion. In addition, a lack of transmission access will 532 

greatly reduce the willingness of a lender or investor to finance a wind 533 

project. Finally, transmission congestion tends to force wind energy 534 

development to occur in lower quality wind energy resource areas with 535 

lower wind capacity factors, reducing the total number of wind MWh and 536 

increasing the dollars/MWh PPA price as the fixed costs must be spread 537 

over a smaller number of MWh. 538 

Q: What do MISO’s analyses indicate about how the Project and other 539 

MVP projects will affect wind energy development and curtailment in 540 

MISO? 541 

A: As indicated in the testimony of MISO witness Chatterjee,  542 

satisfaction of RPS requirements. Without the Mid-MISO 543 

MVPs, MISO identified that approximately 1,933 megawatts 544 

(“MW”) of the existing and planned wind connected capacity 545 

within the MISO portion of Minnesota and Iowa is calculated 546 

to be curtailed, in addition to a baseload generating plant, in 547 

order to maintain reliable system loading levels. Of this, 976 548 

MW of the existing and planned wind connected capacity 549 

falls within Minnesota. Based on an average 36.5 percent 550 
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capacity factor, this equates to over 3 million mega-watt 551 

hours (“MWhs”) of curtailed renewable energy in Minnesota 552 

otherwise deliverable by the Mid-MISO MVPs.
28

 553 

The Project is an integral part of the MVP portfolio, as the portfolio will not 554 

function without the Project. MISO’s MVP Report found that the overall 555 

MVP portfolio of projects was essential for reducing curtailment of planned 556 

wind development, stating: 557 

The algorithm found that 10,885 MW of dispatched wind 558 

would be curtailed. As a connected capacity, this equates to 559 

12,095 MW as the wind is modeled at 90% of its nameplate. 560 

A MISO-wide per-unit capacity factor was averaged from the 561 

2026 incremental wind zone capacities to 32.8%. The 562 

curtailed energy was calculated to be 34,711,578 MWh from 563 

the connected capacity times the capacity factor times 8,760 564 

hours of the year. Comparatively, the full 2026 [RES] RPS 565 

energy is 55,010,629 MWh. As a percentage of the 2026 full 566 

RPS [RES] energy, 63% would be curtailed in lieu of the 567 

MVP portfolio.
29

  568 

The MVP report also examined the amount of wind energy, in excess of 569 

the 2026 requirements, that would be enabled by the recommended MVP 570 

portfolio. It found that 2,230 MW of additional wind could be enabled, 571 

including 399 MW of wind in Minnesota. In total, “When the results from 572 

the curtailment analyses and the wind enabled analyses are combined, 573 

the recommended MVP portfolio enables a total of 41 million MWhs of 574 

renewable energy to meet the renewable energy mandates.”
30

 575 

D. WIND AND TRANSMISSION LOWER CONSUMER COSTS 576 

Q: What will be the benefits of the Project for Minnesota consumers? 577 

A: In his testimony, ITC Midwest witness Schatzki reports that in his analysis 578 

of the Low Demand scenario, MVP Projects 3 and 4 would reduce LMPs 579 

                                            
28

 MISO Exh. 1.0 at 31:591-599. 
29

 MVP Report at 48. 
30

 Id. at 49. 
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(MISO electricity market clearing prices that are ultimately reflected in 580 

consumers’ rates) in Minnesota by 1.7 percent, or $0.48/MWh, in 2021 581 

relative to the base case. For the High Demand scenario, he found MVP 582 

Projects 3 and 4 would reduce LMPs by 1.5 percent, or $0.052/MWh, in 583 

2021 relative to the base case. These correspond to reductions in 584 

Minnesota’s annual load electricity payments, or direct savings for 585 

Minnesota ratepayers, of $36.1 million in the Low Demand case and 586 

$52.5 million in the High Demand case in 2021. In both cases, he 587 

indicates LMP impacts in 2026 are similar to those in 2021. Similarly, the 588 

addition of MVP 3 and 4 reduces the total MISO cost of producing 589 

electricity in the Low Demand scenario by $114.9 million in 2021 and 590 

$136.9 million in 2026, or 0.9 percent in both years. In the High Demand 591 

scenario, the addition of MVP 3 and 4 reduces the total MISO cost of 592 

producing electricity by $132.2 million in 2021 and $185.6 million in 2026, 593 

or 0.8 percent and 0.9 percent respectively.
31

 594 

Q. Do you agree with Mr. Schatzki’s analysis? 595 

A.  Yes. His findings are consistent with the large body of other analyses that 596 

have examined wind’s impact on electricity prices, power system 597 

production costs, and emissions, as I discuss below. 598 

Q: What are the consumer benefits of the overall MVP projects? 599 

A: MISO’s MVP Report concluded that “The recommended MVP portfolio 600 

allows for a more efficient dispatch of generation resources, opening 601 

markets to competition and spreading the benefits of low cost generation 602 

throughout the MISO footprint.”
32

 As explained in the MVP Report, the 603 

total package of MVP projects will “Provide an average annual value of 604 

$1,279 million over the first 40 years of service, at an average annual 605 

                                            
31

 ITC Exhibit 5, Direct Testimony of Todd Schatzki at 6 and 20-22. 
32

 MISO Report at 50. 
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revenue requirement of $624 million.”
33

 The MVP Report explains that 606 

benefits were found to exceed costs by a factor of 1.8 to 3.0. The MVP 607 

report calculates that the MVP portfolio will produce total net present 608 

value benefits of between $15.5 billion and $49.2 billion, and total benefits 609 

net of cost of between $6.8 billion and $32.8 billion.
34

 610 

Q: What is the benefit-to-cost ratio in Minnesota? 611 

A: The benefits MISO calculated apply to a few states in addition to 612 

Minnesota, those being the eastern half of Montana, North Dakota, the 613 

northeast portion of South Dakota and the western half of Wisconsin.  The 614 

benefits were found to exceed costs in a range of 1.6:1 to 2.9:1, as 615 

explained in the MVP Report.
35

  616 

Q: What categories of benefits were included in MISO’s analysis, and 617 

what range of net present value benefits were calculated for each?  618 

A: As explained in CEI Exhibit 1.6, the categories of benefits identified in the 619 

MVP Report were as follows:
36

 620 

 Congestion and fuel savings: $12.4 billion to $40.9 billion 621 

 Operating reserves: $28 million to $87 million 622 

 System planning reserve margins: $1 billion to $5.1 billion 623 

 Transmission line losses: $111 million to $396 million 624 

 Wind turbine investment: $1.4 billion to $2.5 billion 625 

 Future transmission investment: $226 million to $794 million 626 

Q: What are congestion and fuel savings? 627 

A: This category captures the benefits of providing access to lower cost 628 

energy resources. Due to its zero fuel cost, wind energy bids into 629 

electricity markets at or near zero, driving the market clearing price down 630 

                                            
33

 Id. at 1. 
34

 Id. at 50. 
35

 Id. at 7. 
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by displacing the most expensive generator that is currently dispatched. 631 

The benefit can be quite large, as many parts of the generation supply 632 

curve are quite steep.
37

 633 

As explained in the MISO MVP Report, “These benefits were outlined 634 

through a series of production cost analyses, which captured the 635 

economic benefits of the recommended MVP transmission and the wind it 636 

enables. These benefits reflect the savings achieved through the 637 

reduction of transmission congestion costs and through more efficient use 638 

of generation resources…. The recommended MVP portfolio will produce 639 

an estimated $12.4 to $40.9 billion in 20 to 40 year present value adjusted 640 

production cost benefits, depending on the timeframe, discounts and 641 

growth rates of energy and demand.”
38 

 642 

Q: What are the operating reserve savings that totaled $28 million to 643 

$87 million? 644 

A: The MVP Report explains the operating reserve savings as:  645 

The recommended MVP portfolio decreases congestion on 646 

the system, increasing the transfer capability into several 647 

key areas that would otherwise have to hold additional 648 

operating reserves under certain system conditions.… This 649 

creates the opportunity to locate an average of 690,000 650 

MWh of operating reserves annually where it would be most 651 

economical to do so, as opposed to holding these reserves 652 

in prescribed zones, creating benefits of $28 to $87 million in 653 

20 to 40 year present value terms.
39

  654 

655 

                                                                                                        
36

 Id. at 50. 
37

 PÖyry, Wind Energy and Electricity Prices, at 11 and 12, available at: 
http://www.ewea.org/fileadmin/ewea_documents/documents/publications/reports/MeritO
rder.pdf. 
38

 MVP Report at 50.  
39

 Id. at 56. 

http://www.ewea.org/fileadmin/ewea_documents/documents/publications/reports/MeritOrder.pdf
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Q: What are the system planning reserve margin savings that 656 

totaled $1 billion to $5.1 billion? 657 

A: The MVP Report explains the system planning reserve margin savings as: 658 

“The recommended MVP portfolio reduces transmission congestion 659 

across MISO, thereby reducing the system PRM [planning reserve 660 

margin] and decreasing the amount of generation required to meet the 661 

PRM. By reducing the PRM, the recommended MVP portfolio defers new 662 

generation….”
40

  663 

Q: What are the transmission line loss savings that totaled $111 million 664 

to $396 million? 665 

A: The MVP Report explains the transmission line loss savings as:  666 

The addition of the recommended MVP portfolio to the 667 

transmission network reduces overall system losses, which 668 

also reduces the generation needed to serve the combined 669 

load and transmission line losses. The energy value of these 670 

loss reductions is considered in the congestion and fuel 671 

savings benefits, but the loss reduction also helps to reduce 672 

future generation capacity needs. Specifically, when 673 

installed generation capacity is just sufficient to meet peak 674 

system load plus the planning reserve margin, a reduction in 675 

transmission losses reduces the amount of generation that 676 

must be built.
41

  677 

Q:  What are the wind turbine investment savings that totaled $1.4 billion 678 

to $2.5 billion? 679 

A: The MVP Report explains the wind turbine investment savings as:  680 

In the RGOS study, it was determined that 11 percent less 681 

wind would need to be built to meet renewable energy 682 

mandates in a combination local/regional methodology 683 

relative to a local only approach. This change in generation 684 

was applied to energy required by the renewable energy 685 

mandates, as well as the total wind energy enabled by the 686 

recommended MVP portfolio. This resulted in a total of 2.9 687 

GW [Gigawatts] of avoided wind generation…. The low cost 688 

                                            
40

 MVP Report at 58. 
41

 Id. at 62.  
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wind siting methodology enabled by the recommended MVP 689 

portfolio creates benefits ranging from a present value of 690 

$1.4 to $2.5 billion in 2011 dollars, depending on which 691 

business case assumptions are applied.
42

 692 

Q: What are the future transmission investment savings that totaled 693 

$226 million to $794 million? 694 

A: The MVP Report explains the future transmission savings as: “The 695 

recommended MVP portfolio eliminates the need for baseline reliability 696 

upgrades on 23 lines between 2026 and 2031. This creates benefits 697 

which have 20 and 40 year present values of $268 and $1,058 million, 698 

respectively.”
43

 699 

Q: Can factors change the value of these benefits? 700 

A: Yes, hence the ranges included in MISO’s estimates of the benefits of the 701 

MVP portfolio and the Project. MISO analyzed future policy scenarios and 702 

found that under policy scenarios other than “Business as Usual,” the 703 

benefits of the MVP portfolio would be even larger. As noted in the MVP 704 

Report, production cost benefits alone could total up to $91.7 billion under 705 

other policy scenarios.
44

 Under policy scenarios that include new 706 

environmental regulations, such as potential greenhouse gas emission 707 

regulations, consumers would see significant benefit from transmission 708 

projects to connect wind plants because those projects would reduce the 709 

cost of compliance. 710 

Q: Does transmission help to hedge against uncertainty and protect 711 

consumer from risk? 712 

A: Yes. Transmission is an important mechanism to protect consumers 713 

against unpredictable volatility in the price of fuels used to produce 714 

electricity. Transmission can alleviate the negative impact of fuel price 715 

                                            
42

 MVP Report at 66. 
43

 Id. at 68. 
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fluctuations on consumers by making it possible to buy power from other 716 

regions and move it efficiently on the grid. This increased flexibility in itself 717 

helps to modulate swings in fuel price, as it makes demand for fuels more 718 

responsive to price as utilities are able to respond to price signals by 719 

decreasing use of an expensive fuel and instead importing cheaper power 720 

made from other sources. 721 

 Wind generation itself also provides significant hedging value against fuel 722 

prices fluctuations, so the hedging benefit of transmission is even larger 723 

for transmission that connects new wind generation, such as the Project. 724 

A recent Lawrence Berkeley National Laboratory report concluded that  725 

Comparing the wind PPA sample to the range of long-term 726 

gas price projections reveals that even in today’s low gas 727 

price environment, and with the promise of shale gas having 728 

driven down future gas price expectations, wind power can 729 

still provide long-term protection against many of the higher-730 

priced natural gas scenarios contemplated by the EIA.
45

  731 

Going forward, a robust transmission grid can provide valuable protection 732 

against a variety of uncertainties in the electricity market.  Fluctuations in 733 

the price of fossil fuels are likely to continue, particularly if the electric 734 

sector becomes more reliant on natural gas.  Further price risk associated 735 

with the potential enactment of environmental policies place a further 736 

premium on the flexibility and choice provided by a robust transmission 737 

grid.  As a result, transmission should be viewed as a valuable hedge 738 

against uncertainty and future price fluctuations for all consumers. 739 

Q: How does transmission ensure competitive electricity markets? 740 

A: Transmission infrastructure is also a powerful tool for increasing 741 

competition in wholesale power markets and reducing the potential for 742 

                                                                                                        
44

 MVP Report at 50. 



PUC Docket No. ET6675/CN-12-1053 
OAH Docket No. 60-2500-30782 

Clean Energy Intervenors 
Exhibit _________ 

 

 31  

generators to harm consumers by exercising market power. Just as 743 

consumers who have access to one local retailer and lack high quality 744 

roads to easily access stores in other regions would be at the mercy of the 745 

prices charged by that retailer, a weak grid makes it possible for 746 

generation owners in constrained sections of the grid to exert market 747 

power and charge excessive prices. In any market, the more supply 748 

options that are available to an area, the less likely it is that any one of 749 

those suppliers will be in a position to exert market power.  750 

 In Order 890, FERC explained how transmission constraints can restrict 751 

electricity market competition, discussing how those with incumbent 752 

generating assets  753 

can have a disincentive to remedy transmission congestion 754 

when doing so reduces the value of their generation or 755 

otherwise stimulates new entry or greater competition in 756 

their area. For example, a transmission provider does not 757 

have an incentive to relieve local congestion that restricts 758 

the output of a competing merchant generator if doing so will 759 

make the transmission provider’s own generation less 760 

competitive.
46

 761 

Q: Have other studies documented the benefits of transmission?  762 

A: Several analyses by Charles River Associates (“CRA”), International 763 

quantified the value of these broad-based benefits. One study looked at 764 

an investment in a high-voltage transmission overlay to access wind 765 

resources in Kansas, Oklahoma, and Texas. It concluded the 766 

transmission investment would provide economic benefits of around $2 767 

billion per year for the region, more than four times the $400-500 million 768 

                                                                                                        
45

 Lawrence Berkeley National Laboratory, Revisiting the Long-Term Hedge Value of 
Wind Power in an Era of Low Natural Gas Prices at i (March 2013) available at: 
http://emp.lbl.gov/sites/all/files/lbnl-6103e.pdf.  
46

 FERC Order 890 at 238, available at: http://www.ferc.gov/whats-new/comm-
meet/2007/021507/E-1.pdf.  

http://emp.lbl.gov/sites/all/files/lbnl-6103e.pdf
http://www.ferc.gov/whats-new/comm-meet/2007/021507/E-1.pdf
http://www.ferc.gov/whats-new/comm-meet/2007/021507/E-1.pdf
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annual cost of the transmission investment.
47

  $900 million of these 769 

benefits would be in the form of direct consumer savings on their electric 770 

bills, with $100 million of these savings coming from the significantly 771 

higher efficiency of high-voltage transmission, which would reduce 772 

electricity losses by 1,600 GWh each year.  The remainder would stem 773 

from reduced congestion on the grid allowing customers to obtain access 774 

to cheaper power. 775 

Similarly, CRA’s analysis of the proposed Green Power Express, which 776 

would connect 17 GW of wind to the grid in the MISO region, found that 777 

the transmission plan would yield benefits of $4.4 to $6.5 billion per year 778 

for the region (in 2008 dollars), well above the annualized cost of the 779 

transmission, estimated to be between $1.2 billion and $1.44 billion.
48

 In 780 

his affidavit, Mr. Stoddard with Charles River Associates noted that:  781 

I have confirmed with Dr. Shavel that these energy cost 782 

savings are widely dispersed through the study Region, but 783 

this conclusion is logically necessary: considering the small 784 

amount of load located in the upper Great Plains, savings of 785 

this order of magnitude could only be realized if the 786 

combination of lowered energy prices in the major load 787 

centers to the east.
49

 788 

In addition, a May 2012 report by Synapse Energy Economics found that 789 

adding 20 to 40 GW of wind energy and the accompanying transmission 790 

in the MISO region would save a typical household between $63 and 791 

                                            
47

 CRA International, First Two Loops of SPP EHV Overlay Transmission Expansion: 
Analysis of Benefits and Costs (September 26, 2008) available at: 
http://www.crai.com/uploadedFiles/RELATING_MATERIALS/Publications/BC/Energy_an
d_Environment/files/Southwest%20Power%20Pool%20Extra-High-
Voltage%20Transmission%20Study.pdf.  
48

 FERC Docket ER09-1431, Protest of NextEra Energy Resources, LLC, Iberdrola 
Renewables, Inc., Mesa Power Group, LLC, Horizon Wind Energy LLC, Enxco, Inc., 
Acciona Wind Energy USA LLC, GE Energy, Vestas Americas and the National 
Resources Defense Council. Affidavit of Robert Stoddard p.  4, available at: 
http://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=12111601.  
49

 Id. 

http://www.crai.com/uploadedFiles/RELATING_MATERIALS/Publications/BC/Energy_and_Environment/files/Southwest%20Power%20Pool%20Extra-High-Voltage%20Transmission%20Study.pdf
http://www.crai.com/uploadedFiles/RELATING_MATERIALS/Publications/BC/Energy_and_Environment/files/Southwest%20Power%20Pool%20Extra-High-Voltage%20Transmission%20Study.pdf
http://www.crai.com/uploadedFiles/RELATING_MATERIALS/Publications/BC/Energy_and_Environment/files/Southwest%20Power%20Pool%20Extra-High-Voltage%20Transmission%20Study.pdf
http://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=12111601
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$200 per year.
50

 This report found that electricity market prices decrease 792 

drastically as more wind capacity is added to the MISO system. As the 793 

report explains, “Since wind energy “fuel” is free, once built, wind power 794 

plants displace fossil-fueled generation and lower the price of marginal 795 

supply—thus lowering the energy market clearing price.”
51

 796 

Q: In addition to the reports you’ve previously discussed, have other 797 

studies documented the tendency of wind energy to reduce 798 

electricity market prices? 799 

A: Yes. A European literature review identified a number of studies that have 800 

found wind energy tends to drive electricity market prices downward.
52

 As 801 

that report explains, “Wind power normally has a low marginal cost (zero 802 

fuel costs) and therefore enters near the bottom of the supply curve. 803 

Graphically, this shifts the supply curve to the right, resulting in a lower 804 

power price, depending on the price elasticity of the power demand…. 805 

When wind power reduces the spot power price, it has a significant 806 

influence on the price of power for consumers. When the spot price is 807 

lowered, this is beneficial to all power consumers, since the reduction in 808 

price applies to all electricity traded – not only to electricity generated by 809 

wind power.” An analysis in Massachusetts found that the benefits of the 810 

state’s renewable initiatives “that accrue to electric customers are nearly 811 

                                            
50

 Synapse Energy Economics, Inc., The Potential Rate Effects of Wind Energy and 
Transmission in the Midwest ISO Region at 3 (May 22, 2012)   
http://cleanenergytransmission.org/wp-content/uploads/2012/05/Full-Report-The-
Potential-Rate-Effects-of-Wind-Energy-and-Transmission-in-the-Midwest-ISO-
Region.pdf.  
51

 Id. 
52

 PÖyry, Wind Energy and Electricity Prices at 11 and 12 
http://www.ewea.org/fileadmin/ewea_documents/documents/publications/reports/MeritO
rder.pdf.

 

http://cleanenergytransmission.org/wp-content/uploads/2012/05/Full-Report-The-Potential-Rate-Effects-of-Wind-Energy-and-Transmission-in-the-Midwest-ISO-Region.pdf
http://cleanenergytransmission.org/wp-content/uploads/2012/05/Full-Report-The-Potential-Rate-Effects-of-Wind-Energy-and-Transmission-in-the-Midwest-ISO-Region.pdf
http://cleanenergytransmission.org/wp-content/uploads/2012/05/Full-Report-The-Potential-Rate-Effects-of-Wind-Energy-and-Transmission-in-the-Midwest-ISO-Region.pdf
http://www.ewea.org/fileadmin/ewea_documents/documents/publications/reports/MeritOrder.pdf
http://www.ewea.org/fileadmin/ewea_documents/documents/publications/reports/MeritOrder.pdf
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two and half times greater than $1.1 billion cost of implementing these 812 

initiatives.”
53

 813 

Q: Does wind energy have an impact on the price of fossil fuels? 814 

A: Yes, particularly the price of natural gas. For example, the Department of 815 

Energy’s (“DOE”) analysis of a proposed 15% federal RPS found that 816 

such a policy would reduce consumer natural gas expenditures by a 817 

cumulative $1 billion between 2005 and 2030, though notably that was 818 

working from higher natural gas prices so the savings at today’s gas 819 

prices would likely be somewhat lower.
54

 These benefits would accrue not 820 

just to electricity consumers who benefit from having electricity produced 821 

from lower priced natural gas, but also to homeowners using gas for 822 

heating, chemical factories using it as a feedstock, and farmers buying 823 

fertilizer made from natural gas, just to name a few. 824 

Q: Have other utilities and states noted the consumer benefits of wind 825 

energy? 826 

A: Yes. In early 2012, American Electric Power subsidiary Southwestern 827 

Electric Power Co. (SWEPCO) signed long-term power purchase 828 

agreements for a total of 358.65 MW from wind projects in Texas, 829 

Oklahoma and Kansas. SWEPCO said in a news release that it estimated 830 

an average decrease in cost to its customers of about 0.1 cents per 831 

kilowatt-hour over a 10-year period starting in 2013.
55

 832 

                                            
53

 Recent Electricity Market Reforms in Massachusetts: A Report of Benefits and Costs, 
at 29 (July 2011), available at: 
http://www.mass.gov/eea/docs/doer/publications/electricity-report-jul12-2011.pdf. 
54

 U.S. Dep’t of Energy, “Impacts of a 15-Percent Renewable Portfolio Standard” at v 
(June 2007), available at: ftp://ftp.eia.doe.gov/service/sroiaf%282007%2903.pdf. 
55

 AEP Southwestern Electric Power Company, AEP SWEPCO Signs Wind Power 
Purchase Agreements for 359 Megawatts, (January 25, 2012), available at: 
https://www.swepco.com/info/news/ViewRelease.aspx?releaseID=1183. 

http://www.mass.gov/eea/docs/doer/publications/electricity-report-jul12-2011.pdf
ftp://ftp.eia.doe.gov/service/sroiaf%282007%2903.pdf
https://www.swepco.com/info/news/ViewRelease.aspx?releaseID=1183
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As another example, Alabama Power, a subsidiary of Southern Company, 833 

has made several wind power purchase. John Kelley, Director of 834 

Forecasting and Resource Planning, explained that “These agreements 835 

are good for our customers for one very basic reason, and that is, they 836 

save our customers money.”
56

 837 

E.  TRANSMISSION LOWERS COSTS OF RENEWABLE ENERGY FOR 838 

MINNESOTA CONSUMERS  839 

Q: What are the requirements for a renewable energy resource to 840 

satisfy Minnesota’s RES? 841 

A: The renewable energy used for compliance must be sold to Minnesota 842 

customers.  RECs may be used for compliance but they need to be 843 

recorded and tracked by the Midwest Renewable Energy Tracking 844 

System. 845 

Q: What is the likely impact of the Project on the cost of complying with 846 

the Minnesota RES? 847 

A: As explained in the MISO MVP Report, the Project “will provide an outlet 848 

for wind generation in the western region to move toward the more 849 

densely populated load centers to the east.”
57

 The project is designed to 850 

facilitate wind development in Minnesota, Iowa and the Dakotas and make 851 

the wind energy from those wind farms accessible to Minnesota and to 852 

load centers in Illinois, Wisconsin, Missouri and Indiana. Because wind 853 

energy generated in Minnesota, Iowa and the Dakotas is eligible for 854 

satisfying compliance with the RESs for Illinois, Wisconsin, Missouri and 855 

Indiana, any excess supply will tend to lower the price of renewable 856 

energy or RECs that vie for renewable energy contracts with utilities or 857 

electric service providers. As a result, lower renewable energy and REC 858 

                                            
56

 Alabama Power, Alabama Power among leaders in SE in wind power, at 2:25 
available at: http://www.youtube.com/watch?v=6q6Q0_C1SX0 (October 2012). 
57

 MVP Report at 33 and 35.  

http://www.youtube.com/watch?v=6q6Q0_C1SX0
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prices will lower the cost of compliance with the Minnesota RPS as well as 859 

RPS’s in the region -- Illinois, Wisconsin, Missouri and Indiana.  860 

This is not surprising, as the Project was designed by MISO as part of a 861 

portfolio to satisfy state RPS requirements at the lowest cost for 862 

consumers. As the MISO MVP report explains, “The goal of the RGOS 863 

analysis was to design transmission portfolios that would enable RPS 864 

mandates to be met at the lowest delivered wholesale energy cost.”
58

 865 

Q: Are there other benefits of building transmission? 866 

A: As mentioned above, using larger amounts of wind energy results in direct 867 

reductions in coal and natural gas use, and corresponding reductions in 868 

power plant air emissions, water use, and various environmental impacts 869 

associated with fossil fuel producing and transporting those fuels. Air 870 

emissions associated with fossil fuel production and consumption include  871 

the greenhouse gases carbon dioxide and methane, particulate matter, 872 

sulfur dioxide, nitrogen oxides, mercury and other hazardous air 873 

pollutants. With respect to particulate matter, the Minnesota Pollution 874 

Control Agency (“MPCA”) recently stated in an evaluation of a proposed 875 

retrofit of a Minnesota coal plant that: 876 

Fine particles are associated with a range of adverse health 877 

effects, such as coughing, phlegm, shortness of breath, acute and 878 

chronic bronchitis, asthma symptoms, increased susceptibility to 879 

respiratory infections, reduced lung function, heart attacks, and 880 

increased risk of death from cardiovascular and respiratory 881 

conditions.
59

 882 

                                            
58

 MVP Report at 3. 
59

 Minnesota Pollution Control Agency’s Environmental Assessment of Minnesota 
Power’s Mercury Emissions-Reduction Plan for Boswell Center Unit 4, (March 1, 2013) 
Minnesota Public Utilities Commission Docket M-12-920. 
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The MPCA evaluation also discussed the human-health benefits 883 

associated with mercury reduction, although these are not as quantifiable 884 

as those associated with particulate matter. 885 

MISO’s MVP report quantified the carbon dioxide emissions reductions 886 

associated with the full MVP portfolio. That report found the increased use 887 

of wind energy would reduce MISO’s carbon dioxide emissions by 888 

between 8.3 million and 17.8 million tons annually, depending on the 889 

scenario analyzed.
60

 This was calculated to provide savings of between 890 

$3.8 and $15.4 billion in 20 and 40 year net present value terms 891 

respectively, assuming a policy that imposes a $50/ton cost on carbon 892 

dioxide emissions. 893 

Mr. Schatzki’s testimony calculates emissions savings associated with the 894 

construction of MVP 3 and 4. These savings correspond to annual 895 

societal savings of $53.9 million to $58.4 million, or 0.4 to 0.5% of 896 

Minnesota’s total emissions costs, based on values approved by the 897 

Commission or previously used in Commission proceedings.
61

 898 

Finally, I used EPA’s AVoided Emissions and geneRation Tool 899 

(AVERT),
62

 which uses empirical power system data and a statistical 900 

algorithm to identify which of a region’s power plants will have their output 901 

displaced by the addition of wind energy, to calculate the avoided 902 

emissions associated with adding 41 million MWh of additional wind 903 

energy to MISO, the incremental amount enabled by the MVP Projects as 904 

calculated by the MVP Report. AVERT calculated MISO-wide annual SO2 905 

reductions of 125 million pounds, annual NOx emissions savings of 66 906 

                                            
60

 MVP report at 79. 
61

 Schatzki Direct Testimony at 13 and at Schedule 3, Table 3-5. 
62

 AVERT available at http://epa.gov/statelocalclimate/resources/avert/index.html; I used 
the “Upper Midwest” Regional Data File and modeled the addition of the amount of wind 
capacity necessary to produce 41 million MWh of wind energy annually. 

http://epa.gov/statelocalclimate/resources/avert/index.html
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million pounds, and annual CO2 emissions savings of 37.8 million tons. 907 

For Minnesota alone, the annual savings were 7.6 million pounds of SO2, 908 

9.2 million pounds of NOx, and 5.4 million tons of CO2. 909 

Wind also plays an important role in offsetting water consumption at other 910 

forms of electricity generation. Because wind energy requires virtually zero 911 

water, while most conventional forms of electricity generation consume 912 

hundreds of gallons of water per MWh produced, the DOE report 913 

mentioned above found that achieving 20% wind would save 4 trillion 914 

gallons through the year 2030.
63

 These water savings would produce 915 

broadly spread benefits, as all people consume water. These benefits 916 

would be particularly large in an agricultural state like Minnesota, and the 917 

benefit of reduced costs for producing food and other agricultural products 918 

would benefit all consumers. 919 

Q: Does this conclude your testimony? 920 

A: Yes. 921 

                                            
63

 United States Department of Energy, 20% Wind Energy by 2030: Increasing Wind 
Energy’s Contribution to U.S. Electricity Supply at 16 (Executive Summary) (2008), 
available at: http://www.20percentwind.org/.  

http://www.20percentwind.org/
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EXHIBITS 1.1 THROUGH 1.8: 
 

Exhibit 1.1:  AWEA Estimates of Incremental Wind Capacity MW (beyond what 
is installed as of the end of 2012) that will be used to meet state 
RPS requirements in the year 2025, by state: 

 
 

State Low Estimate High Estimate 

IL 4,496 5,620 

MO 1,146 2,292 

MN 1,070 1, 338 

WI 129 172 
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Exhibit 1.2:  NREL wind resource assessment map of the U.S., available at 
http://www.nrel.gov/wind/resource_assessment.html as of March 
26, 2013, downloaded by Michael S. Goggin. 
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Exhibit 1.3: RGOS wind resources zones, overlaid on existing transmission 
system, from MVP report

64
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 MVP Report at 18. 
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Exhibit 1.4: Capacity factor by region, from Lawrence Berkeley National 

Laboratories, 2012 Wind Technologies Report, fig. 31 at 48 
(August 2013), http://emp.lbl.gov/sites/all/files/lbnl-6356e.pdf  
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Exhibit 1.5:  Region breakdown overlaid on wind speed map, from Lawrence 
Berkeley National Laboratories, 2012 Wind Technologies Report, 
fig. 24 at 37 (August 2013), http://emp.lbl.gov/sites/all/files/lbnl-
6356e.pdf  
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Exhibit 1.6:  Wind PPA price by region, from Lawrence Berkeley National 
Laboratories, 2012 Wind Technologies Report, fig. 35 at 53 
(August 2013), http://emp.lbl.gov/sites/all/files/lbnl-6356e.pdf  
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Exhibit 1.7:  Cost and benefits of MVP portfolio, by category; from MISO Multi 
Value Project Portfolio: Results and Analyses (“MVP Report”), fig. 
8.1 at 50 (January 10, 2012). 
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Exhibit 1.8:  Electricity Market Prices Decline as Wind Capacity is Added, from 
Synapse Energy Economics, Inc., The Potential Rate Effects of 
Wind Energy and Transmission in the Midwest ISO Region, at 4 
(May 22, 2012), available at http://cleanenergytransmission.org/wp-
content/uploads/2012/05/Full-Report-The-Potential-Rate-Effects-of-
Wind-Energy-and-Transmission-in-the-Midwest-ISO-Region.pdf  
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