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Introduction
The South Dakota Wind Energy Association (SD WEA) is undertaking a Wind Energy Market Discovery Project to find potential markets for wind generated green power as well as determining the cost of exporting the wind power to the east.  CapX2020 (CapX), with advice and guidance from the SDWEA, is providing input on the indicative transmission and generation outlet aspects of the Market Discovery Project. 

Objectives
1. Provide an examination of the MISO CMVP Transmission Projects coupled with the enabled South Dakota wind generation. 
a. This examination will include the probable locations of SD wind projects in relation to the CMVPs and estimates of the additional necessary transmission project on-ramps to collect the wind energy and indicative generation interconnection costs which are funded by the generation developers. 
2. For existing and proposed CMVP transmission lines, which are expected to be constructed by approximately 2020, analyze the transfer capability expected to exist for new wind resources in SD, expected system congestion and its cost to the selected states below. 
3. Analyze the political outlook for SD and the MISO region for such transmission and other challenges to getting the CMVP portfolio constructed on schedule.

Assumptions
· The South Dakota wind generation will be connected to the MISO Transmission System
· The present MISO CMVP portfolio, as shown in Figure 1, is approved by the MISO Board in December without modification.
· All CMVP projects are energized at their presently scheduled dates.
· There is no change in the present MVP cost allocation. 
· No powerflow analysis is to be performed.
· A 2018 - 2020 general timeframe will be considered.



MISO Candidate Multi Value Project Portfolio 
In 2010, MISO started an effort to evaluate a portfolio of candidate transmission projects against a set of criteria established for Multi Value Project (MVP) cost allocation. The 2011 Candidate MVP Portfolio (CMVPP #1) is a set of seventeen proposed transmission projects that were derived from previous MISO and Transmission Owners studies.  The projects are shown in Figure 1 below.  Several of these projects will directly benefit and enable South Dakota wind generation projects by establishing a more robust transmission grid in SD and thus creating stronger ties into the MISO market.  The issue in SD is that there is more wind power that can be consumed or accommodated by the SD load and electric system and thus the CMVPs help blend the SD wind into a wider transmission network and larger generation market.  SD has a voluntary Renewable, Recycled and Conserved Energy Objective (RRCEO) which was enacted in 2008 and involves 10% of retail energy sales by 2015.  This RRCEO adds up to about 1,380 GWh in 2015 and 1,500 by 2025.  Assuming a 40% net capacity factor and assuming that this objective is met with wind generation, that translates to about 390 MW of installed wind generation for the SD load by 2015 and a total of 425 MW by 2025.  
South Dakota is not called the Saudi Arabia of Wind without reason; the state has some of the best wind resources in the nation.  Ranked third in the nation in wind potential, South Dakota already produces more than 13 times the amount of electricity required by the state’s voluntary renewable energy objective when it goes into effect in 2015 and—according to a joint study put forth by the National Renewable Energy Laboratory (NREL) and AWS TrueWind, a renewable energy consultant—could produce more than 200 times the current total energy demand of the state of South Dakota and this wind generation alone could exceed the requirements for the combined MISO state RPSs.   As such, additional transmission infrastructure would be needed to take advantage of these wind resources, to provide export capability, and to deliver the wind energy of South Dakota to market centers outside the state where the wind capacity factors are far lower.


Figure 1 - Candidate Multi Value Transmission Project Portfolio[image: ]

The Candidate Multi-Value Project numbers 1, 2, 3, 4, 5 & 6 are important for SD as well as for ND and MN since they provide an important start toward tying the abundance of existing and future economic and renewable generation in these states to the greater MISO market.  With the installation of significant levels of new generation in the northwest MISO states without new transmission ties to the east this new generation will lead to the bottling up and curtailment of generation in these areas.  The above six projects are expected to be placed into service between 2015 and 2020.
CMVP RPS Wind Zones 
The CMVPs were designed to reliably deliver and integrate the tabulated wind amounts into the MISO system.  In total, MISO added about 9 GW of new wind projects into the CMVP model and thus the transmission grid will accommodate those wind amounts from the specified wind zones when all of the CMVPs are placed into service.  The locations and amounts of new wind were chosen to reflect a balance of “local wind”, which is placed near large load centers but usually with lower wind capacity factors, along with “remote wind”, which is typically a long distance from those large load centers but with higher wind capacity factors.  Accordingly, almost 900 MW of new wind or about 10% of the total CMVP amount was presumed to be located in South Dakota with another 500+MW near the SD border but in adjacent states.  Since the SD RRCEO will only require about 425 MW in 2025, the vast majority of this generation will be for load serving entities outside of SD.  These state allotments of new wind generation as illustrated will not be enforced by any means, but will rather be allocated on the “first come  & ready, first served” manner within the MISO Generation Interconnection Request Queue process.  There are several states with incumbent requirements in their respective RPSs, where the qualifying renewable generation must be constructed within its state.  For example, in Illinois investor-owned utilities must procure renewable energy from resources within the state of Illinois or adjoining states.   And Michigan has a Clean, Renewable, and Efficient Energy Act, which requires 10% of retail electricity sales be served from renewable energy resources by 2015.  This renewable standard contains a series of bonus credits, termed “Michigan incentive renewable energy credits” which incents the development of in-state renewable facilities.  A listing of all the CMVP assumed wind zones is shown in Table 1 and a geographical map of the SD wind zones is shown in Figure 2 below.  
Table 1 – CMVP Wind Zone Listing 
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The South Dakota wind zone connections are as follows:
1. SD-H  Connected on new Brookings County to Big Stone 345 kV line (via radial line)
2. SD-J   Connected on new Brookings County to Big Stone 345 kV line
3. SD-L  Connected at Brookings County 345 kV substation

Figure 2 – South Dakota CMVP Wind Zone Map
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The CMVP was analyzed around delivering the incremental wind generation of about 9 GW to the MISO market and this portfolio of transmission projects reliably accomplishes this delivery.  This transmission portfolio was designed to optimally deliver the additional 9 GW of new wind and thus it is expected that the delivery of any wind generation beyond the 9 GW will require new transmission investments to complement the CMVPP #1.


CMVP Cost Allocation
Once the MISO Board of Directors approves the CMVPP for entry into the Midwest Transmission Expansion Plan (MTEP) Appendix A with MVP cost allocation, these project transmission owning sponsors will have 100% of their respective revenue requirements allocated to energy (MWh) withdrawn from MISO market, i.e. end-user consumption.  Generators which are presently connected or are seeking to be connected to the MISO transmission system are not charged directly for the MVPs, but rather the load serving entities (end-users of the energy) will be charged on a megawatt-hour basis.  
Risks of MVP Cost Allocation 
There was a court challenge and a remand by the Seventh Circuit Court of Appeals decision in August of 2009 with regard to the PJM regional cost allocation methodology that utilized which was somewhat similar to that of the MISO MVP cost allocation.  The case originated when the Illinois Commerce Commission and other interested parties challenged FERC's 2007 decision to allow the PJM Interconnection to spread or "regionalize" costs for new high-voltage long-distance transmission lines among customers across PJM. The contested cost allocation methodology, often referred to as "postage stamp" cost allocation, allows utilities building transmission lines to raise their rates to all customers in a uniform amount sufficient to defray the facility costs without regard to benefit.  PJM lost this cost allocation court decision, which effectively prevented Illinois from being charged for transmission improvements in the eastern portion of PJM.
MISO has not yet had a legal challenge to its MVP regional cost allocation as the Federal Energy Regulatory Commission (FERC) is still considering a request for rehearing on their approval of the methodology, but could in the future.  If there is such a challenge and a remand, suspension or dissolution of the MVP cost allocation policy, then it possible that some or all CMVPs would not be constructed without the MVP cost allocation.  However, at this juncture in time, it appears that odds favor a MISO approval of the CMVPP for MVP cost allocation by the MISO Board of Directors in December of 2011.
All of the CMVPs have transmission owning sponsors and given the favorable return on investments allowed, it is expected that each project will be brought forth to permitting within each applicable state.  It is possible that one or more states will reject or significantly modify the project configuration(s) during the permitting processes.  If any of the CMVPs are not constructed or if they are extensively changed, then the generation outlet capability could be reduced at one or more of the wind zone locations as shown in Figure 2.  The assumption for this transmission input assessment is that all of the CMVPs will be permitted and constructed as approved by the MISO Board of Directors in December of 2011.



South Dakota Generator Locations
Prospective wind generation sites were chosen to be the possible sources for the Market Discovery Project.  These sites were to be located adjacent to or east of the Missouri River which places them closer to the MISO system.  There was recognition that the additional wind would likely not be needed in SD or within the MAPP market, but wind could be installed within SD for export.  The seven eastern SD sites were selected based upon wind capacity factors, access to adequate transmission facilities and represent a geographic diversity within the eastern portion of the state.  These seven sites are shown in Table 2 and Figure 3 below:
Table 2 – SD Market Discovery Wind Sites 
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Figure 3 – SD Market Discovery Wind Sites 
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South Dakota Generator Study Process and Transmission Rate Determination
Generators seeking to connect to transmission facilities under MISO functional control must submit a generation interconnection request via the generation queue process as dictated by the MISO tariff.  
After completion of the System Impact Study and Facilities Studies, the generator developer can move forward with a Generator Interconnection Agreement (GIA) with MISO and the interconnecting Transmission Owner (TO) and in the case where transmission improvements are required on third-party TOs (either upgrades on overstressed facilities or generation on-ramps), then a Multiparty Facilities Construction Agreement (MPFCA) is executed between the developer, the impacted transmission owner and MISO.  The interconnection customer would be assessed the cost of required upgrades per the cost-allocation methodologies outlined in the MISO tariff.  After this is accomplished, the generator is not charged for the interconnection service on the MISO transmission system.
Once a generator has been studied in the MISO interconnection process and has been granted interconnection status, the generation output can participate in the MISO market.  A generator and the associated Power Purchase Agreement (PPA) recipient may choose to submit a Transmission Service Request (TSR) where the power transaction is studied in a point-to-point method, where instead of delivering the power for participation in the MISO market; the power source may be included in a utilities generation portfolio, potentially as a network resource.  While the generator or the PPA off-taker may choose to request explicit transmission service, it is not required.
There is a scenario where a generator might connect to one Regional Transmission Operator (RTO) and sell in a different market as shown below.
MAPP to MISO
Adding SD generation to a non-MISO transmission facility adds some complexity, potential time delays and costs to the interconnection process.  For example, proposing a generator interconnection to the WAPA Interconnected System (IS) would require an interconnection request to WAPA, transmission service on the WAPA system to the border with the MISO transmission system and a transmission service on the MISO system.  If firm transmission is requested, the process would entail three studies: 1.	WAPA Interconnection Request  2.	TSR on the WAPA OASIS  3.  TSR on MISO.  
The transmission rate for a MAPP interconnection would consist of the point-to-point WAPA charge, however if the off-taker or PPA party is a MISO load serving entity (LSE), then there is not a reciprocal MISO point-to-point transmission charge if that MISO LSE submits a Network Integration Transmission Service (NITS) request on the MISO OASIS.  


In this same case, except with a sale into the MISO market and without a direct MISO customer or MISO load serving entity, then the generator would pay a MISO point to point transmission charge as a Point-to-Point TSR would be needed on the MISO OASIS.  Since each of these would consist of two distinct transmission charges, this would be considered a pancaked rate where each transmission operator collects its “toll.”  These 'pancaked' transmission rates are financial and market obstacles to the most efficient generation market system.  As described above, connecting SD generation to the MISO system and selling to a MISO member creates a more efficient and consistent interconnection process. It should be noted that a SD generator is not charged a certain MISO transmission rate to deliver to MN and then a higher transmission rate to deliver to WI or IL or IN.  Another item of note is that since the WAPA interconnection queue is “first-come, first-served” (date-based) it cannot be well coordinated with the MISO generation queue, where processing is not date-based but instead dependent on project readiness to proceed.

South Dakota Generator On-Ramp Costs
Generators seeking to be connected to the MISO transmission system are not charged for interconnection service that can be accommodated with any available margin on the existing transmission system, nor are they charged for outlet capability created by the CMVPs.  MISO also does not have a pancake rate for transmission system usage where the generators are charged more for transmitting power longer physical distances within the MISO footprint.  
Costs for 345 kV or above network upgrades identified for generator interconnection are partly postage stamped and partly paid for by the interconnection customer. For network upgrades to facilities less than 345 kV are paid 100% by the interconnection customer. These network upgrades are identified during the MISO System Impact Study.  After the network upgrades are built, the generator would then be allowed to deliver the energy to the MISO market.  A TSR could be obtained or acquired to deliver to a particular location within the MISO market and any upgrades identified during this effort are direct assigned to the transmission service requester.
Generators are charged to get access to the “market” and this charge is assigned during the generation interconnection process where any transmission deficiencies related to the market connection are identified.  The generation access is commonly called the on-ramp or interconnection transmission facilities necessary for the connection of wind developments to the higher voltage substations along with the substation equipment required for the connections.  The costs for these facilities are paid directly by the generation developers.


An indicative range of costs for new transmission facilities necessary to connect wind development projects to the existing transmission system is in the neighborhood of $50,000 to $100,000 per MW.  This could include the transmission line from the development to an established high voltage substation along with the related substation upgrades.  The generator developer would be fully responsible for these costs since it is assumed that these facilities are below the 345 kV threshold and thus they do not qualify for regional cost sharing.

South Dakota Generator Network Upgrade Costs
The generator developers would not be responsible for sharing in the costs of the CMVPs but they may be responsible for any additional transmission network upgrades as identified in the generation interconnection and/or transmission service request studies.  An indicative cost for these network upgrades can be in the range of $500,000 per MW.  These costs would likely be less if the wind development were connected to the MISO transmission system and near the CMVP wind zones as shown in Figure 2.  And this network cost per MW could be much lower if the wind generation is among the first 9 GW installed after the installation of the CMVPs and thus utilize the outlet capacity created by those multi-value transmission projects.
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