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Agenda

• ND Transmission Capacity Study by Power System Engineering (PSE) results
• Modeling of the ND grid through 2038
• Nodal pricing analysis

• Summary of Industry learnings
• MISO/SPP presentations
• Midwest Governor Association meetings
• Grid Impact Modeling

• Coal Creek Station impacts

• Conclusions
• Opportunities and Impacts in ND
• What can ND do
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Transmission Capacity Study Executive Summary

• The power flows in ND show the grid uniformly loaded but approaching need for 
local improvements with a couple of years of growth

• The export points near the ND border are operating at comfortable levels, but will 
also need improvement with a couple years of growth

• Generation interconnect requests are greatly outpacing forecasted demand 
within North Dakota- thus exports must increase

• Modeling shows thermal and voltage violations increase from 2022 to 2026 and 
become very high in the 2038 analysis

• Wholesale power pricing has become negative in the 2016-2019 review and 
increased peaks and valleys in the $/MWHr prices

• Energy storage for up to 6 months will be required for high concentrations of 
renewable energy
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Generation and Demand as studied showing 
generation outgrowing demand
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Examining the North Dakota Export Limit reaching 
major shortfall by 2038
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What does the export limit mean to ND?

• Limited ability to inject generation into the MISO and SPP grids in the near term

• Injection capacity declining between 2022 and 2026 and by 2038 having negative 
injection capacity

• Generation curtailment will result from these export limits

• Locational Marginal Prices for ND Generation will continue to fall without 
additional high voltage transmission

• In summary, North Dakota will be a less attractive place to do generation 
business!

6



Pricing on the grid is also showing more volatility 
especially negative basis

7



Increasing renewable opportunity with storage

• Simulate using wind to meeting the demand that is currently met by 900 MW of 
coal capacity

• Replace with 1727 MW of wind generation

• Goal is to levelize the surplus and deficit that would result from wind generation 
without storage

• Storage for this scenario is 5,600 GWHr

• Current storage prices are huge - estimates of $250/MWHr suggesting a cost of 
$1.4 Billion one time capital costs
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Illustration of the annual storage 
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Quantifying the Opportunity / Risk

• Opportunity
• Additional development of wind resources in ND

• Development of an electric storage industry in ND

• Economic activity of building additional transmission lines

• Risks
• Public acceptance of major additional generation 

• Electric storage technology changes and storage in ND becomes a stranded 
investment

• Full cost of wind following end of Production Tax Credits causes downturn in the 
industry

• Transmission lines that are added are not in the right place or do not get fully utilized
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Tying these results together with MISO and SPP and 
the work of the Midwest Governors Association 
(MGA)

• MISO (RIIA)  Renewable Integration Impact Assessment Shows rapid rise in 
complexity above 30% renewable generation
• Transmission is less than a majority of the complexity

• Cost and complexity have a correlation

• ND currently at 25.2% per 2018 Energy Information Administration (EIA)

• SPP in a very high wind region
• Faces challenges such as loss of 1400 MW an hour for 8 hours on 12/12/19

• Often has wind offering into market at minus $25 to $30 per MWhr

• Has natural gas at negative pricing at times in their Southwest region so wind and 
natural gas are competing to drive the market down
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Continued work with MISO, SPP and MGA

• Agreement that transmission is needed, but barriers exist
• Who pays - about 10 years ago Multi Value Projects were socialized into electric rates 

throughout the region including ND

• No good long term planning process that coordinates generation and transmission

• No authority over decisions of plant shutdown for resource adequacy of the grid

• Long distance transmission crosses over state lines and utility territories that all have 
a “what is in it for me” interest

• General public does not have an awareness of the magnitude of transmission lines 
and generation facilities that are needed for the desired low carbon future - thus 
siting and permitting challenges
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MISO, SPP and MGA continued

• Focus is on energy cost - capital cost hidden in most cases

• Most new generation being built for tax credits as opposed to replacement

• Utilities are holding on to interconnections even when there is a retirement

• A frequent scenario to achieve high level of renewable energy is to overbuild - up 
to 7 or 8 times in some analyses

• Will time of day conversion (storage) be at the generation or consumption end of 
transmission
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MISO, SPP and MGA continued

• Dispatchable Intermittent resources only accredited at 15% unless demonstrated 
higher (some feel there should be no accredited capacity)

• How do you plan dispatchable resources for days when there is no wind or sun

• Will overbuild result in facilities that do not have a positive rate of return 
financially

• Many MGA members are promoting renewable energy in their state for economic 
development and don’t want out of state instead even though the return on 
investment is higher elsewhere

• Lack of agreement on who pays for transmission could keep renewable 
development at a standstill in many area for years
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A policy perspective by Texas Public Policy Foundation

• Texas Public Policy Foundation
• Transitioning Texas to 50% wind and solar by 2030 would cause annual cost to rise 

250% compared to 2018.
• Reaching 100 percent wind and solar would increase cost by nearly 10 times

• Clean Air Task Force
• California $/MWHr projected to rise to about $425 at 80% RPS
• At 100% RPS cost rise to $1612/MWHr with full storage

• Excel report in March 2019
• Costs rise steeply over 60%
• Storage for 8 -16 weeks required for 100% renewable scenario

• Center of the American Experiment (study under review)
• Projecting a cost of $80.2 B for Xcel to reach 50% renewable
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Key Points
• Dispatchable resources support the electric grid in ways that non-dispatchable

resources presently cannot and therefore, some dispatchable resources will be 
necessary.

• The ability for system operators to meet real-time operational demands will be 
more challenging and therefore, we will need to develop new tools and operating 
procedures to address the challenges.

• More transmission system infrastructure will be needed in the upper Midwest to 
accommodate the transition of resources. 

• Non-dispatchable resources alone will be incapable of meeting all consumer 
energy requirements at all times and therefore, we will need to understand and 
promote a future electric grid that can continue to meet consumer energy 
requirements safely, reliably and affordably.

CapX2050 First Report 



How does the Coal Creek Station (CCS) decision 
affect Transmission?

• Energy Information Administration Data for 2019
• Total net generation for ND = 40,188 GWhr

• ND retail sales = 21,044 GWhr so 19,144 GWhr exported = 47.6% 

• CCS net generation 8,193 GWhr (20.3% of ND) (42.7% of export)

• Wind generation  36 plants 10,756 GWhr = 26.7%

• Without Coal Creek Station
• Total Generation for ND = 31,995 GWhr

• Available for export = 10,951 GWhr 34.2%

• Wind capacity needed to replace CCS GWhr = 1.76 times current

• Would result in ND grid approximately 48% renewable 
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Therefore, CCS DC line is very important 

• Will GRE continue to own and operate the line?

• What are the current interconnections as defined by MISO
• Delano, MN?

• 230 KV interconnection at CCS?

• What is needed to stabilize the grid without CCS but with DC line?
• A gas fired simple cycle generator?

• A large synchronous condenser?

• Other yet to be determined controls?

• Should there be another tap into the line in central/eastern ND

• How do you feed an additional 75% of current wind generation into one line?
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Important steps ahead for North Dakota

• Facilitate continued operation of the CCS DC line

• Follow the mounting evidence of high costs coming with increased renewable 
penetration (ND could be at 48% renewable in 3 years)

• Evaluate generation portfolios on cost of capacity as well as energy (any potential 
successor owner for CCS needs capacity income)

• Advocating for a mechanism for the market to reward capacity is essential

• Encourage MISO and SPP to set standards for how reliability can be assured with 
a proper generation mix of dispatchable and renewable resources

• Prepare the public for the impact of transitioning the grid in terms of land use, 
visual impacts and cost so landowner fatigue or rate payer resistance does not 
prevent the vision

• Adjust policies as needed to help provide investors a sound business solution 
with return on capital as well as operating expense.
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