Modeling Electricity Flows from Hydro Quebec and the Maritimes
Summary

As the MRN-NEEM model does not have NEEM regions for Quebec or the Maritimes, the MWG NEEM/TX subteam, with assistance from the Canadian Subteam and other participants, propose an alternative method of modeling resources from these regions so that they are placed on a level playing field with resources in modeled NEEM regions. Existing flows (including expected flows due to developments in the Baseline Infrastructure) will be hard wired into the model based on historical and projected levels. New HQ and Maritimes resources will be modeled using pseudo-generators. New resources imported into neighboring NEEM regions will only be allowed to develop in cases in which NEEM region transfer limits are allowed to increase to ensure comparability. As for increased transfer limits between NEEM regions, increased transmission needed to access potential generation in HQ/Maritimes will be cost-estimated by the PAs. Detailed numbers are available in Table 25 of the MRN-NEEM Inputs document.
Existing Flows

· Existing Flows includes all flows resulting from transmission and generation in the Baseline Infrastructure

· As the Baseline Infrastructure includes expanded transmission between Hydro Quebec-New England (Northern Pass Line) and the Maritimes-New England (Northeast Energy Link) flows from these lines are considered “existing”

· Flows between HQ-NE include flows over Phase I/II (1500 MW), Highgate (220 MW) and Northern Pass (1200 MW)

· All flows over these lines will be treated using a 75% capacity factor (created by the lines delivering energy at full capacity for 18 hours a day and zero capacity for 6 hours a day) derived from historical flow values
· 75% capacity factor based on historical and expected flows

· 100% of the capacity (2920 MW) will be available to satisfy reserve margins as the lines will be delivering energy during peak hours

· MRN-NEEM will treat the flows as fixed generation for New England

· Flows between Maritmes-NE include existing flows (~1000 MW) and flows resulting from upgrades in the NEL project (400 MW)

· All flows over these lines will be treated using a 71% capacity factor (created through the development of a load curve for various types of generation technologies) derived from historical and expected flow values

· 71% capacity factor based on historical and expected flows

· 100% of the capacity (1400 MW) will be available to satisfy reserve margins as the lines will be delivering energy during peak hours

· MRN-NEEM will treat the flows as fixed generation for New England

· Flows between HQ-NY include flows over Chateaugay (1500 MW)

· All flows over these lines will be treated using a 44% capacity factor (created by the lines delivering energy at 1000 MW capacity for 16 hours a day and zero capacity for 8 hours a day) derived from historical 2009-10 flow values

· 80% of the line capacity (1200 MW) will be available to satisfy reserve margins as the lines will be delivering at least this amount of energy during peak hours

· MRN-NEEM will treat the flows as fixed generation into New York

· Flows between HQ-OH (~3000 MW)
· All flows over these lines will be treated using a 9% capacity factor (created by the lines delivery energy at 400 MW capacity for 16 hours a day and zero capacity for 8 hours a day) derived from historical 2010 flow values
· 0% of the line capacity will be available to satisfy reserve margins as OH long-term planning does not rely on interconnections to meet reserve requirements
· MRN-NEEM will treat the flows as fixed generation into Ontario

New Development

· The overall goal is to allow the model to build additional potential HQ and Maritimes generation similarly to the manner in which the model builds new generation in other areas

· Exports from HQ and the Maritimes to New England and New York will be modeled using Pseudo-generators

· As in other NEEM regions, transmission necessary for the export of the power produced by the pseudo-generators will be cost-estimated by the PAs

· Pseudo-generators will be identical to regular generation for MRN-NEEM purposes

· E.g. MRN-NEEM will be able to select to build in New England an HQ-NE pseudo-generator representing HQ hydro capacity imports into New England

· As part of the Pseudo-generation characteristics, a $7/MWh charge will be included to account for hurdle rates/wheeling charges that would normally be present in flows between NEEM regions

· The hurdle rate/wheeling charge is based on the hurdle rates and wheeling charges for exports from Ontario to other NEEM regions

· Treatment of Pseudo-generators will depend upon a Future’s intended characteristics 
· For a future base-run, the model will not be able to select pseudo-generators

· The base-run represents a case in which no transmission is built beyond the Baseline Infrastructure, therefore, no new flows from HQ or Maritimes would be possible

· For a soft constraint sensitivity, the model will be able to select pseudo-generators and the pseudo-generators will have a proxy overload charge

· This sensitivity represents a case in which transmission is built beyond the Baseline Infrastructure, therefore new flows from HQ or the Maritimes would be possible
· The proxy overload charge will be set at either 75% or 25% (depending on whether it is an OL75 or OL25 sensitivity) the average shadow price on constraints between Ontario and other NEEM regions
· There are no shadow prices between HQ/Maritimes and neighboring regions as HQ/Maritimes are not NEEM regions therefore Ontario is serving as a proxy
· The model will economically select pseudo-generators up to their level of resource capacity given the capital costs, resource limits, hurdle rates/wheeling charges, and proxy overload charges of the pseudo-generating units
· As for all overload charges the proxy overload charge is not representative of the cost of transmission expansion between HQ/Maritimes and neighboring regions. The cost of this transmission will be accounted for when the PAs create their high-level cost estimates of transmission expansion cases

· After the soft constraint runs, the SSC will choose between using Baseline Infrastructure transmission or soft constraint transmission for the remaining sensitivities of the future
· If the SSC chooses to use Baseline Infrastructure transmission for the remaining sensitivities, the model will not be able to select pseudo-generators

· These would be cases in which no transmission is built beyond the Baseline Infrastructure, therefore, no new flows from HQ or Maritimes would be possible

· If the SSC chooses to use the hardened soft constraint transmission for the remaining sensitivities:
· The model will able to select pseudo-generators as this is a case in which transmission is “built” to accommodate those generators

· The maximum capacity available from HQ/Maritimes pseudo-generators will be set equal to:

· the maximum level utilized in the relevant soft constraint sensitivity 
Pseudo-generation details
· Pseudo-generation units from HQ will consist of new Hydro

· Pseudo-generators from HQ will be load following according to 2006 load shapes.

· HQ Hydro will have a  total Hydro resource limit of 5300 MW available for export
· Resource limit is based on forecasted excess winter capacity (HQ peak period) available above baseline infrastructure flows. Excess summer capacity is forecasted at 21500 MW by 2035

· HQ-NE, HQ-NY and HQ-OH will each have a limit of 2500 MW of the 5300 MW total
· HQ Hydro capital cost characteristics come from AEO 2011

· HQ hydro will have a capacity credit identical that applied for existing flows (i.e. 100% in New England, 80% in New York and 0% in Ontario)

· Pseudo-generation units from the Maritimes will consist of new Wind and new Hydro

· Load patterns for wind pseudo-generators from the Maritimes will be based on wind load patterns in Maine adjusted to reflect a 35% capacity factor for Maritimes wind
· Maritimes wind pseudo-generators will have a resource limit of 1500 MW based on the New England 2030 Power System Study estimate of what might be available from the Maritimes for export to New England.

· Maritimes wind capital cost characteristics will be identical to wind capital cost characteristics in NEEM regions

· Maritimes wind will have a 15% capacity credit (identical to wind within New England)

· Hydro pseudo-generators from the Maritimes will be load following according to 2006 load shapes.
· Maritimes hydro pseudo-generators will have a resource limit of 500 MW based on regional understandings of what is available for development and export with the Maritimes and Newfoundland and Labrador

· Maritimes hydro capital cost characteristics come from AEO 2011

· Maritimes hydro will have a 100% capacity credit (identical to hydro imports into New England)
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