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NEPOOL has always had an installed capacity requirement.  One of the key assumptions used in determining that requirement has been that all generation can be delivered to support load in the entire region.  This assumption made sense when the New England system was planned and operated as a single system and generators, usually built by vertically integrated utilities, were required to interconnect in a way that assured that the assumption of generation being able to serve all load remained valid.  This assumption is no longer valid. Since the “Bucksport Order”, in which the FERC ordered NEPOOL to adopt a minimum interconnection standard, generators are no longer required to interconnect in a way that assures that their capacity is deliverable to the entire pool.  This has resulted in both export constrained areas, such as Maine where there is more generation than can be used to reliably serve load in the region and import constrained areas such as Southwest Connecticut where there may not be sufficient generation available to serve load in the region reliably.   

  There are two main approaches to address the deliverability problem.  The first is through the construction of sufficient transmission or other infrastructure to make all capacity in New England deliverable.  The second is through creation of a mechanism that recognizes that there are transmission restrictions and assures that sufficient capacity is available, given those constraints, to assure that the system meets the reliability criterion. Under the second approach, a portion of the capacity requirement is met through thorough a procurement process that requires load within an import constrained to meet  a certain percentage of its capacity from capacity within that area.    As a result, the capacity price within the market will not converge to a single price, but rather to several  locational  prices..  It is also possible to assure that capacity from export constrained areas does not exceed the amount that can be reliably exported by limiting, in some way, the amount of capacity in an export constrained area that can be counted for capacity outside of that region.  

This presentation is a brief discussion of three alternative solutions to deliverability using the second approach described above.   The first alternative is a description of the implementation of a NYISO-like zonal sourcing requirement that only addresses import constrained areas.  The second is a description of a zonal process that deals with both import and export constrained regions, and is an extension of the New York process.  The third is a conceptual proposal that deals with ICAP deliverability and locational requirements through an FTR-like process.  Although no such process has yet been implemented, it may prove useful in considering it as a solution.  

Zonal ICAP – New York Implementation

Decsciption

In New York, resource deliverability is dealt with through imposition of zonal sourcing requirements.  NYISO uses a planning process similar to the ISO-NE TEAC process, and develops reliability zones based on the topology of the electric network.  These zones are analyzed to determine if each zone meets NERC reliability requirements.  While the ties that make up many of those zonal interconnections are, for the most part, unconstrained, prevailing patterns of supply and demand result in substantial import congestion for two of the zones.  These import-constrained zones are New York City and Long Island.

From a reliability perspective, import constrained zones have the potential to fail to meet reliability criteria if insufficient generation is located within the zone.  This is due to the inability of the zonal ties to support the import of sufficient energy to meet peak demands within the zone.  For an import-constrained zone, reliability is provided by the operation of generating capacity in the zone. 

The New York deliverability requirement is designed to provide the incentives to build and maintain capacity within import-constrained zones.  Incentives are created by placing a zonal sourcing requirement on wholesale energy providers  within the zone, and by a higher deficiency price for failure to meet the zonal requirement than applies to the other, unconstrained zones in New York.    The sourcing requirement and the elevated cap price when the zone is short on physical capacity should create a higher price for capacity within an import-constrained zone, thereby providing an incentive to build additional capacity within the zone. 

However, with respect to export constrained reliability zones, NYISO places no restrictions on the amount of capacity that can be exported from an export-constrained zone. Such capacity can be sold anywhere in the pool.    A complete, symmetrical solution would limit the amount of capacity that could be sold from an export constrained area, possibly lowering prices in the export constrained area and assuring that capacity that cannot be delivered is not counted outside of the export constrained area,    Although the imposition of a constrained-region sourcing requirement is not a complete   economic solution, the import constrained approach deals with the most pressing reliability problem  of insufficient capacity within an import constrained region.  The import constrained region exhibits lower than desired reliability, and higher prices will attract the investment needed to provide reliability and eliminate the constraint.  The export constrained region exhibits adequate reliability, and therefore no additional measures are needed.

New England Implementation Issues

To implement this type of deliverability system in New England, ISO-NE would first need to identify the areas within the NEPOOL Control Area that either do not meet reliability standards, or that may not  meet reliability standards over a planning horizon.  These would define the ICAP zones.  The process of defining reliability zones would likely become part of the TEAC process, since it is essential that the reliability situation be revisited periodically.  Once the import-constrained regions are identified, an analysis would need to be performed to determine the reliable zonal import capability, and to set the locational sourcing requirement.  For example, one zone may require 85% of its capability to be sourced within the zone, while another may only require 50%.  The overall goals in the development of ICAP zones are to minimize the number of zones created, and to choose zones that are unlikely to change often.  Within the New York control area, the New York City and Long Island zones are unlikely to change much over time, but the situation in New England may be more dynamic.

Once the zones and zonal sourcing requirements are identified, the zonal requirement must be mapped to the Load Serving Entities within the zone, and generating resources must be assigned a zonal “tag” identifying the megawatts associated with that resource as originating within a particular zone.  In the SMD ICAP market Participant obligations are tracked through the Participant ICAP “position”, which is the net sum of all Participant resource ownership shares, purchases, and sales netted against the Participant obligation.  With implementation of a zonal requirement ISO-NE would essentially be operating multiple, somewhat independent ICAP markets.  If, for example, there were four zones, each Participant would have four ICAP “positions” to track.  The ISO would operate four Supply and Deficiency auctions, and would perform load-shift accounting for each zone.  Although there could be one bilateral market, each trade would identify for which zone the trade was being performed.

Issues for consideration:

1) Can reasonably stable ICAP Zones be developed?

2) If a zone is small, how is market power dealt with?

3) How frequently should Zones be updated/ changed?

4) How should exports and imports from and to the control area be handled?

5) How to handle grand-fathered units and transactions? (Units built under “full deliverability standard”)

6) How to handle allocation of “transfer rights” for import into the zone? (i.e. with an 85% zonal sourcing requirement, who gets the other 15%)

Zonal ICAP – “Full” Implementation

Description

The “Full” implementation of a Zonal ICAP regime refers to creation of a system addressing export-constrained regions as well as import-constrained regions.  This system is essentially the same as the NYISO Zonal requirement, except for identification and tracking of obligations and capacity within the export-constrained regions.  Although this seems to be a simple extension of the zonal market, there are a number of complex issues to be considered.  For example, what constitutes an export-constrained region?  An import-constrained region is clearly a load pocket with insufficient generation inside the pocket to meet peak demands, and which is dependant upon congested tie lines for the imports that allow supply to meet demand within the pocket.  Planning studies have traditionally focused on the identification and quantification of these factors.  With respect to an export-constrained area, objective criteria will have to be developed to permit identification of the region.  Further, while an import-constrained zone requires imposition of a zonal sourcing requirement, which is essentially an import limit, an export-constrained zone requires an export limit as well as a local sourcing requirement.  By definition, an export-constrained region could meet essentially its entire requirement through imports, so it is exports, or net exports that must be limited.

Implementation Complexities

While a zonal sourcing requirement focused only on import-constrained areas is fairly easy to understand and implement, recognition of both import and export constrained regions creates significant complications.  A full imposition of zonal ICAP is likely to result in the NEPOOL control area being parsed into a number of sub-regions.  For ICAP purposes, these regions would need to be treated as mini-control areas, each with both import and export constraints.  Obligations would be assigned based on load obligations within each region, and the Participant zonal ICAP position would be determined based on resource ownership share, and bilateral transactions.  Transactions would need to recognize the zonal source and sink for the ICAP (as if it were energy), and a process for submitting and tracking these contracts on a net basis would need to be developed.  Each sub-zone inter-tie would need to be assessed on a monthly basis, since the tie would need to be kept below its limit on a net flow basis.

All bilateral contracts, zonal import and export constraints, and zonal obligations would be assigned on a “Planning Basis” rather than on a dynamic basis.  In other words, since ICAP is a long-term product focused on peak conditions, the transfer capability between two zones should be the long-term average peak capability of the zonal ties.  Overall, this market would be much more complicated than the NYISO type of zonal market, but prices within export and import constrained areas would diverge to reflect the relative supply and demand situation within each sub-region.

Issues for consideration:

1) Development of objective criteria for identification of export-constrained regions.

2) Development of the long-term average peak model that defines inter-zonal transfer capability.

3) Development of the tracking and trading systems.

4) With more zones, how to deal with increased market power?

5) Zonal update/ revision frequency.

6) How to handle allocation of transfer rights.

7) How to handle grand-fathered units and transactions?

8) Is there a need for an FTR-like hedging system, or ARR-like process for handling transfer rights?

Nodal Capacity Approach using Financial Transmission Rights:

Description

The complexity of the “full” zonal deliverability market approaches that of a zonal energy market, with zonal ICAP prices that are a function of local supply, demand, and transmission congestion.  An alternative to the zonal approach to  locational ICAP pricing would be a full FTR / nodal ICAP approach. While such an approach may appear more complex than the zonal approach, it may in fact ne easier to implement because zonal definition would not be required.  In this approach, each generating resource would offer capacity at its pricing node. An auction for capacity, almost identical to an FTR auction, would then be held with each load required to purchase its capacity requirement through the auction.  The system model would be an “average peak” system topology, for capacity, transmission and load.   Each resource could  supply its ICAP (or more specifically its UCAP) rating, and load would demand its energy plus required  reserves.  The detailed mechanics of bidding and offering in this FTR like auction format need to be developed.  Conceptually, The offer price in this type of a model would be the ICAP offer price in $/kW-month, and the system would calculate nodal ICAP prices and quantity for each resource offering capacity to the system. How load states itts willingness to pay and the implementation of a deficiency price cap need to be determined. Each resource would therefore receive its nodal ICAP price times the quantity of ICAP cleared in the auction.   Nodal prices would reflect the combination of all offered prices, transmission congestion, shift factors, and all the other constraints that go into development of a system dispatch.

 Summary of Pros and Cons

One way to characterize this system would be an “LMP for ICAP” which would set a fully locational price for each quanta of capacity purchased by the system.  This approach has a number of advantages and disadvantages.  Among the advantages are commonality with the energy market, elimination of the need to develop import and export zones, and elimination of the need to develop and track inter-zonal transfers on an ongoing basis.  Disadvantages of this approach are the “developmental” nature of the proposal, the need to develop the “peak average” system model, and the need to develop market systems and processes to support this approach.  In addition, it is unclear exactly how bilateral contracts and self-supply fit in this approach, although they could probably be accommodated as contracts for differences.

This approach probably fits best in a “central buyer” type of market, where the ISO procures capacity on an LMP basis, and allocates the cost back out to load using a process like the SMD ICAP “tags.’  If agreement could be reached on a model topology for a year two or three years in advance, this procurement could provide the type of advance purchase that FERC is looking for in its SMD NOPR.  In addition, it might be possible to “piggyback” on the existing FTR/ARR process to accommodate delivery rights.  However, at this stage in the development of this proposal, numerous issues still must be addressed.

Issues for Consideration:

1) Development of the “average peak” system model.

2) How to handle grand-fathered units and transactions?

3) Can the FTR/ARR process to allocate transfer rights be adopted for use with this model?  Is it needed?

4) If the FTR/ARR process is not used, how to allocate transfer rights?

5) Are there market power issues to deal with?

6) How to handle imports and exports outside of New England ?

7) Can transmission expansion participate?

8) How does Demand Response participate?
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