Appendix of Assumptions and Additional Analysis for Manitoba Hydro Long-Term Transaction
The following sections provides a summary of the key economic modeling assumptions that MP utilized in the Strategist analysis completed for the Manitoba Hydro Transaction Petition along with an additional excerpt from the analysis that demonstrates how Minnesota Power evaluated the transaction under a “no market availability” scenario. 

A. Base Case Economic Modeling Assumptions 

Study Period
1. The timeframe of this analysis is 2011 thru 2034.  Year 2035 was not included because the Manitoba Hydro PPA ends prior to the 2035 summer planning period.


Pricing and Wholesale Market
2. Independent outlook utilized from Cambridge Energy Research Associates (CERA) for the forecasts of market energy prices, market capacity prices, CO2 costs, and natural gas prices over the study period
:

a. Carbon Cost range: [TRADE SECRET DATA EXCISED]
b. Natural Gas at Henry Hub: [TRADE SECRET DATA EXCISED]
c. Wholesale Market Capacity: [TRADE SECRET DATA EXCISED]
d. Wholesale Market Energy: [TRADE SECRET DATA EXCISED]
3. The economic modeling was done in the Strategist production cost software under two broad scenarios that allowed the wholesale energy market to be turned on and off as a power supply resource. These scenarios were included to ensure the outcome of the analysis was not impacted by the availability of the regional wholesale energy market. A more detailed description of each is provided below.
i. With Wholesale Energy Market (“With Market”) – A conservative approach was taken when creating the wholesale energy market that would be made available as a power supply resource during the study period.  To help account for the increased risk and volatility that is present when purchasing incrementally larger amounts of energy from the market, an increasing price adder included based on the level of energy purchased.  As the volume of energy purchased from the market increased so does the price adder.  This is referred to as a ‘Tiered Energy Market’ and includes the following pricing assumptions: [TRADE SECRET DATA EXCISED]
b. Without Wholesale Energy Market  (“No Market”)– The Tiered Energy Market was turned off starting in 2016 in this scenario and only Emergency Energy at $250/MWh was made available during the model run.  As this scenario did not provide for purchasing energy from the wholesale energy market during hours of generation unit planned and forced outages, the planned outages and forced outages for Minnesota Power’s generation resources were removed from the model. 
This scenario was included to address feedback received during Minnesota Power’s 2010 Integrated Resource Plan process that identified long-term expansion plan modeling could be done with no energy procured from an energy market.
4. Wholesale market capacity was made available for the model during all modeling runs, this assumption included having:
a. Up to 200 MW of market capacity available from 2012 thru 2015

b. Up to 50 MW of market capacity available from 2016 thru 2034
c. Pricing for the capacity included a range of [TRADE SECRET DATA EXCISED] over the study period.



These assumptions reflect the projection of excess supply that is available in the regional markets through 2015 as reflected in the 2010 Midwest ISO Loss of Load Expectation report.
Minnesota Power Resources and Power Transactions
5. [TRADE SECRET DATA EXCISED]
6. [TRADE SECRET DATA EXCISED]
7. [TRADE SECRET DATA EXCISED]
8. [TRADE SECRET DATA EXCISED]
9. [TRADE SECRET DATA EXCISED]
Minnesota Power Load and General Economic Assumptions
10. Customer energy and demand requirements are based on the Wholesale Industrial Customer Addition Scenario in the 2011 Minnesota Power’s Annual Electric utility Report.
11. Capacity accreditation values for generators are based on MISO’s Planning Year 3 generation performance test results per the Module E Resource Adequacy program.
12. Planning reserve margins based on MISO’s required reserve margin of 12%.
13. The utility discount rate is the weighted average cost of capital (WACC) for Minnesota Power based on current capital structure and allowed return on equity.  The utilized discount rate is 8.38%.
14. General escalation rate of 2.1% was utilized, except for capital cost for new generation are escalated at 3% per year.
B.  Resource Alternatives Evaluated
The resource alternatives that were made available to be selected in the Strategist Proview expansion planning analysis included:
1. 250 MW Manitoba Hydro Purchase 2020 thru 2034

a. Energy price is based on the pricing terms included in the Agreement and have the forecast for [TRADE SECRET DATA EXCISED]
b. Energy price includes the cost of a 230kV transmission build from Manitoba Canada to Minnesota Power’s load.
c. Not available in 2035 as the contract ends before Summer Peak season.

2. Ownership share of 250 MW natural gas combine cycle resource
a. Capital build costs plus transmission upgrade costs in 2012 dollars is [TRADE SECRET DATA EXCISED]
3. 213 MW natural gas combustion turbine resource
a. Capital build costs plus transmission upgrade costs in 2012 dollars is [TRADE SECRET DATA EXCISED]
4. 49 MW natural gas aero-derivative unit
a. Capital build costs plus transmission upgrade costs in 2012 dollars is [TRADE SECRET DATA EXCISED]
� Projected CERA values are in nominal dollars
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