[bookmark: _Toc306956494]Description of Three Scenarios for Study in Phase II


1. [bookmark: _Toc306956495]Scenario 1 - Nationally Implemented Federal Carbon Constraint with Increased EE/DR 

The first scenario selected for Phase II study is a national carbon constraint and demand reduction scenario, driven by a nationally-implemented CO2 price, as well as significant penetration of energy efficiency (EE) and demand response (DR).   Costs of EE and DR are assumed to be partially offset by the CO2 revenues. 

To define this scenario in terms of the Phase I Futures and Sensitivities, the Task Force proposed a new sensitivity (S7) of Future 8, the Combined National Climate and Energy Policy Future.  Future 8This sensitivity includes a CO2 price that escalates annually to achieve 42% reductions in CO2 emissions throughout the economy by 2030 (as in Future 2, the Federal Carbon Constraint – National Implementation Scenario), but then becomes flat after 2030.[footnoteRef:1] The SSC agreed that, the scenario should include a flat carbon price after 2030 because the generation expansion results seemed more realistic.[footnoteRef:2] [1:  The base run of Future 8 and the transfer limits from the soft constraint sensitivity (S1) used the original CO2 price forecast that continues to escalate between 2030 and 2050.]  [2:  Since the model was tasked with achieving economy-wide carbon emission reductions, but only had the ability to influence the electric generation sector (and not others including transportation), the carbon price escalated from $140 / ton  in 2030 to $940 / ton in 2050.] 


Like all Future 8 runs, F8S7 also includes the more aggressive EE/DR assumptions from Future 4 (Aggressive EE/DR/DG/SG Future), however, much of the reduction in demand is due to adjustments in demand from the higher energy prices driven by the CO2 price signals. The inclusion of these features of Future 4 was deemed reasonable because complementary policies are likely in any carbon reduction program and the actual load reduction  is less than the low load sensitivity in Future 2 (F2S5). 

This National Scenario results in the most expansive transmission build-out of the three scenarios, and is robust enough to accommodate the transmission needs under Future 5 (Nationally-implemented RPS), Future 2 (Nationally-implemented carbon constraint policy), and Futures 4. 

The F8S7 sensitivity incorporates the hardened inter-regional transmission build-out from F8S1, which results in a transfer capacity of approximately 37,000 MW. It also simultaneously fixes addresses the generation concentration anomalies for wind and combined cycle (CC) units as agreed to by the SSC in F8S6.

The generation anomalies were addressed in the following manner:
· 90% of the in F8S1 wind generation in MISO_W, MAPP_US, SPP_N, SPP_S, NE, and NYISO_A-F, are forced into the model at F8S1 levels. 
· 90% of the wind generation in F8S1 eastern MISO NEEM regions is redistributed.  70% is reallocated based on available wind resources and 20% is based on the MISO Regional Generation Options Outlet Study findings. 
· The high concentration of CC generation in MISO_WUMS and MISO_IN is redistributed based on the pattern of coal plant retirements in the MISO region. Specifically, 90% of the F8S1 CC generation in MISO_IN and MISO_WUMS are reallocated throughout MISO in proportion to total coal retirements. 

NOTE: Two intermediate sensitivities (F8S5 and F8S6) were run to adjust the anomalous wind and CC distributions and determine the resulting mix of generation and transfer capacity. However, these used the transfer capacity overload costs from the F8 base case future with extremely high CO2 prices in the out-years in conjunction with the soft constraint approach. As a result, they these sensitivities under-built less transfer capacity and instead shifted additional wind capacity to the eastern MISO regions, inconsistent with existing PA plans. The SSC decided that the larger build-out from F8S1 was more appropriate and so F8S7 uses the 37,000 MW build-out with the redistribution of wind and CC as described above.

[bookmark: _Toc306956496]Scenario 2 - Regionally-Implemented National RPS Scenario

The main defining characteristic of this scenario is the deployment of significant amounts of local renewable energy. The Regionally-Implemented RPS Scenario requires that 30% of each region’s load in 2030 be met with renewable resources to the extent possible. The Scenario assumes that a load serving entity has the option to meet the requirement by purchasing renewable energy credits from other entities. The definition of qualified renewable facilities includes wind, solar, geothermal, biomass, landfill gas, fuel cell using renewable fuels, marine hydrokinetic and hydropower. This future results in moderate transmission expansion and investment. 

[bookmark: _GoBack]The greater diversity in supply mix, with coal, gas, wind, nuclear, hydro, offshore wind and other renewable technologies generation, was an important reason why the SSC selected Future 6. The higher level of offshore wind seen in F6S10 was particularly important to some SSC members. In contrast, Future 3 (state and regionally-implemented carbon constraint future) results in very significant coal retirements. 

Additionally, stakeholders supported the selection of Future 6 because, in combination with the other scenarios, it provides information about a wider range of policy drivers. Moreover, in light of current economic and political circumstances, the SSC agreed that states are more likely tothe enactment of higher RPS requirements is more likely than to embark on state-by-stateadditional carbon regulations policy.

The SSC agreed that the Regional Scenario should be defined by Future 6, Sensitivity 10 (F6S10), the hardened transfer limit (OL25) sensitivity.  F6S10 and all Future 6 sensitivities are modeled using seven super-regions, designed to enable regions to meet the RPS goals using regional resources first. Super regions are made up of multiple NEEM regions and align in most cases with the regional planning authority boundaries. To implement this regional approach, transfer limits between super regions were not permitted to expand.

The proposed Regional Scenario (F6S10) has a total transmission capacity expansion of 3,100 MW, which is similar to F3 (regionally implemented carbon constraint) and implies a measure of robustness in terms of the transmission build-out. However, the different generation mix and location for these two Futures produce different transfer limits between the NEEM regions. 

The SSC noted that F6S10 resulted in a unrealistically high concentration of gas-fired CTs in MISO_WUMS, but found that these CTs do not generate electricity in 2030, and therefore are likely located by the model in MISO_WUMS to meet MISO-wide reserve requirements.  Since redistribution of the CTs would not likely change the transfer capacity results, the SSC did not see the need for a new NEEM run. In Phase II, the Transmission Options Task Force will redistribute the CTs before undertaking detailed transmission analysis. 

[bookmark: _Toc306956497]Scenario 3 - Business as Usual Scenario

The SSC agreed that the third scenario is Business As Usual (BAU) or Future 1. BAU is characterized by no new federal, state or regional energy or environmental policies or programs. Currently proposed EPA regulations including the Transport Rule, Utility MACT Rule, Utility NSPS Rule, Coal Combustion Residuals Rule, and Cooling Water Intake Structures Rule are assumed to be implemented.  Policies and/or regulations with an expiration/sunset date will be renewed on a case-by case basis. Fuel prices remain stable and there are no major technological advances.

The SSC specified that the transmission expansion would be defined by projects currently under construction or otherwise reasonably expected to be built. These transmission projects were selected by the SSC and designated as the Baseline Infrastructure. While the SSC decided not to expand NEEM transfer limits beyond these projects, the BAU has a significant number of generation retirements and new builds that will likely necessitate some transmission development within the NEEM regions to ensure continued system reliability. As such, the BAU will provide valuable transmission information.

The SSC considered both the BAU Future and Future 4 (Aggressive EE/DR/DG/ SG) for this scenario. Once it was clear that the policy goals of Future 4 could be accommodated within the Federal Carbon Constraint scenario, SSC members coalesced around using Future 1 as a reference case for scenario analysis. 

The NEEM run to be used for the Phase II inputs for this scenario is F1S3, the BAU sensitivity revised to more accurately reflect the impact of EPA regulations from the Business-as-Usual (BAU) future. F1S3 undergoes two adjustments. First, the new sensitivity designated F1S17 includes an increase in the SPP variable energy resource contribution to reserves from 6% to 15% to make it consistent with SPP’s recommendation and the NEEM runs in Futures 2 through 8.  Second, the combustion turbines in the NEEM region MISO_WUMS are reallocated throughout MISO based on each MISO NEEM region’s share of peak load.

 

