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Executive Summary

Experience has shown that the current Transmission Loading Relief (TLR) Procedure often takes a significant amount of time to implement.  Further, because the TLR process relies on curtailment of transactions as an ineffective proxy for ordering generation redispatch, significant amounts of transactions have to be interrupted to provide the necessary relief.  The events of August 14, 2003, show that the time taken to effect relief on transmission elements can be crucial to the reliability of the system.

The IDC Granularity Task Force (IDCGTF) feels that the existing IDC will not sufficiently serve the needs of the electric utility industry in the future without a significant overhaul.

The IDCGTF presents three options for consideration by the electric power industry for the long-term vision of congestion management.

Option 1 would modify the IDC to evaluate the impacts of interchange transactions using the same level of granularity, at least, that is used by Transmission Providers to evaluate transmission service requests.  Option 1 does not address all of the problems facing the IDC, such as the need to incorporate comparable treatment of counter-flows on Flowgates.  But the IDCGTF does believe Option 1 provides some improvement in granularity and could be implemented fairly quickly.  Option 1 could be implemented as a stand-alone change or as an intermediate step toward Options 2 or 3.

Option 2 continues to utilize the tagging and modeling granularity described in Option 1, but changes how responsibilities to achieve relief are calculated and assigned.  Internal and External Relief Responsibilities (IRR/ERR) would be calculated, as detailed in Appendix A of this paper, for each Balancing Authority (BA)
 or Control Area (CA).  Under Option 2, fulfillment of these responsibilities associated with transactional impacts would still be accomplished primarily through the curtailment of tagged transactions, and the curtailments would continue to respect current transmission service priorities.  As a backstop for those curtailments, a set of recommended generation dispatch changes can be generated for immediate relief if tagging curtailments are ineffective or take too long to accomplish.  However, in its investigations, the IDCGTF concluded that the Option 2 relief prescription process, and complex coordination issues, may make Option 2 difficult to implement.

Option 3 is a progression of the development of Option 2, using the assignment of responsibility for relief, but would differ in the actions taken to achieve necessary relief.  Option 3 would depend on the RCs to identify and initiate effective and efficient generation dispatch changes to achieve the required relief instead of curtailment of individual transactions.  Option 3 builds on the concepts of Option 2 and can go beyond to address other issues associated with timely congestion management and inadvertent interchange.  Option 3 can be adapted in various ways to work with the new market structures.  However, the effort to adopt Option 3 will require a coordinated acceptance by the industry, and will require rigorous technical and business practice scrutiny.

Option 3 can be implemented at various technical levels.  For example, Option 3 could be implemented without the incorporation of real-time data.  The real-time data would help refine the ERR/IRR calculation and help RC’s with redispatch choices.  However, with improved SDX reporting and merit order incorporation, the ERR/IRR calculations can be refined to an acceptable level, and RC’s have other sources of referencing real-time data to verify unit outputs and flows.  In summary, Option 3 may be technically implemented within 1 to 3 years.  Policy and legal filing issues may be the critical path in implementing Option 3.

Recommendation

The IDC Granularity Task Force recommends that the NERC Operating Reliability Subcommittee adopt and implement Option 1 immediately and that Option 3 be adopted and implemented as the preferred long-term strategy for the IDC.

The IDCGTF further recommends that the NERC Operating Reliability Subcommittee expedite the formation of appropriate teams to develop the business case for implementation of these options.  The Task Force also requests that the NERC incorporate the views of other NERC committees, NAESB, and appropriate regulatory bodies to support the proposal.
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363 CE 3.2% 3682 0.97% 1.1% 0.3% 28 28.0 68.0 68.0 96.0 $112 $273 $385 19.3%

CE

331 ALTW -8.3% -601 0.97% -6.3% 0.3% 27.2 27.2 16.5 16.5 43.7 $109 $66 $500 $676 33.8%

ALTW

364 ALTE 0.0% -693 0.97% -2.8% 0.3% 27.9 27.9 6.9 6.9 34.8 $112 $28 $140 7.0% ALTE

600 NSP -7.0% -696 0.97% -5.5% 0.3% 12.8 12.8 16.4 16.4 29.2 $51 $66 $117 5.9% NSP

635 MEC -5.8% -144 0.97% -3.2% 0.3% 22.7 22.7 1.7 1.7 24.4 $91 $7 $98 4.9% MEC

142 DUK 0.7% 2154 0.97% 0.0% 0.3% 0 0.0 12.9 12.9 12.9 $0 $52 $52 2.6%

DUK

206 OVEC 1.2% 1519 0.97% 0.0% 0.3% 0 0.0 12.7 12.7 12.7 $0 $51 $51 2.5%

OVEC

626 OTP -6.5% -308 0.97% -4.7% 0.3% 1.9 1.9 6.0 6.0 7.9 $8 $24 $32 1.6%

OTP

357 IP 0.2% 871 0.97% 0.3% 0.3% 4.3 4.3 3.4 3.4 7.7 $17 $14 $31 1.5%

IP

205 AEP 1.2% 562 0.97% 0.5% 0.3% 2.4 2.4 4.7 4.7 7.1 $10 $19 $28 1.4%

AEP

215 DLCO 1.2% 835 0.97% 0.0% 0.3% 0 0.0 7.0 7.0 7.0 $0 $28 $28 1.4% DLCO

140 CPLE 0.8% 833 0.97% 0.0% 0.3% 0 0.0 5.4 5.4 5.4 $0 $22 $22 1.1% CPLE

412 SEC 0.3% 1100 0.97% 0.0% 0.3% 0 0.0 4.7 4.7 4.7 $0 $19 $19 0.9%

SEC

650 LES -5.4% -384 0.97% -3.2% 0.3% -5.8 0.0 4.6 4.6 4.6 $0 $19 $19 0.9%

LES

147 TVA 0.1% 1305 0.97% 0.1% 0.3% -6.4 0.0 4.4 4.4 4.4 $0 $18 $18 0.9%

TVA

25 PJM 1.1% -4214 0.97% 0.0% 0.3% 0 0.0 3.9 3.9 3.9 $0 $16 $16 0.8%

PJM

366 WPS -0.5% -62 0.97% -1.5% 0.3% 3.7 3.7 0.2 0.2 3.9 $15 $1 $16 0.8%

WPS

211 LGEE 1.0% 396 0.97% 0.4% 0.3% 0.8 0.8 2.9 2.9 3.7 $3 $12 $15 0.7% LGEE

207 HE 0.9% 492 0.97% 0.0% 0.3% 0 0.0 3.6 3.6 3.6 $0 $14 $14 0.7% HE

130 AECI -1.5% -822 0.97% -0.9% 0.3% 1.9 1.9 1.2 1.2 3.1 $8 $5 $12 0.6%

AECI

705 NBPC 1.2% 362 0.97% 0.0% 0.3% 0 0.0 3.0 3.0 3.0 $0 $12 $12 0.6%

NBPC

640 NPPD -5.5% 190 0.97% -3.4% 0.3% 2.7 2.7 -4.2 0.0 2.7 $11 $0 $11 0.5%

NPPD

367 MGE 0.0% -151 0.97% -1.8% 0.3% 1.6 1.6 0.8 0.8 2.4 $6 $3 $9 0.5%

MGE

145 VAP 1.0% 313 0.97% 0.0% 0.3% 0 0.0 2.4 2.4 2.4 $0 $9 $9 0.5%

VAP

208 CIN 1.1% 285 0.97% 0.5% 0.3% -0.1 0.0 2.3 2.3 2.3 $0 $9 $9 0.5% CIN

151 EES -0.5% -22 0.97% -0.3% 0.3% 2.1 2.1 0.0 0.0 2.1 $8 $0 $9 0.4% EES

362 EEI -0.2% 1115 0.97% 0.0% 0.3% 0 0.0 2.1 2.1 2.1 $0 $9 $9 0.4%

EEI

541 KCPL -3.2% 154 0.97% -1.7% 0.3% 2.1 2.1 -1.6 0.0 2.1 $8 $0 $8 0.4%

KCPL

365 WEC 1.5% -919 0.97% -0.3% 0.3% 0.4 0.4 1.4 1.4 1.8 $2 $6 $7 0.4%

WEC

146 SOCO 0.1% 477 0.97% 0.1% 0.3% -8.1 0.0 1.7 1.7 1.7 $0 $7 $7 0.3%

SOCO

202 FE 1.2% -1762 0.97% 0.0% 0.3% 0 0.0 1.6 1.6 1.6 $0 $7 $7 0.3%

FE

540 MPS -3.2% -209 0.97% -1.7% 0.3% 0.3 0.3 0.9 0.9 1.2 $1 $4 $5 0.2% MPS

536 WR -2.9% -349 0.97% -1.5% 0.3% -1.5 0.0 1.2 1.2 1.2 $0 $5 $5 0.2% WR

401 FPL 0.3% -1267 0.97% 0.0% 0.3% 0 0.0 1.2 1.2 1.2 $0 $5 $5 0.2%

FPL

416 TEC 0.3% 272 0.97% 0.0% 0.3% 0 0.0 1.2 1.2 1.2 $0 $5 $5 0.2%

TEC

703 IMO 1.3% -1138 0.97% 0.0% 0.3% 0 0.0 1.1 1.1 1.1 $0 $4 $4 0.2%

IMO

702 NYIS 1.2% -1134 0.97% 0.0% 0.3% 0 0.0 1.1 1.1 1.1 $0 $4 $4 0.2%

NYIS

774 HQOH 1.3% 110.2 0.97% 0.0% 0.3% 0 0.0 1.0 1.0 1.0 $0 $4 $4 0.2%

HQOH

Other lower impacted systems not shown
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Introduction

The IDCGTF was originally formed by the Security Coordinator Subcommittee (now Operating Reliability Subcommittee) to investigate and propose technical solutions to existing inaccuracies in the way the NERC Interchange Distribution Calculator (IDC) determines the impacts of energy transactions on Flowgates.  The existing IDC inaccuracies are generally due to lack of precise information given to and/or used by the IDC regarding which generator or generators should be dispatched in the IDC model to accurately reflect the true impacts of a particular transaction being scheduled.  The lack of precise information is generally referred to as a lack of “granularity”.  This white paper proposes a method by which ultimate granularity could be implemented in the IDC to evaluate impacts of transactions and appropriate required relief to responsible parties during a TLR event.

Problem Statement

The bulk electric system is changing from being dispatched on a Control Area basis to being dispatched on a balancing market basis.  That is, the responsibilities to balance load and generation and to preserve frequency that now lie with over 100 independent Control Areas in the Eastern Interconnection are being, or have been, transitioned to fewer, larger balancing markets facilitated by RTOs or ISOs.  These larger balancing markets are not being, nor are they likely to be, implemented at the same time.  In other words, some Control Areas will be part of a larger market while others are not.  The actions of these markets to balance supply and demand over a broad geographic area utilizing a centralized economic dispatch will change the congestion patterns throughout the Eastern Interconnection.  In order to be effective, the future IDC will need to transition to address market seams issues while continuing to incorporate traditional interchange transactions.

The current NERC IDC is founded on the concept of Control Area to Control Area transactions.  It assumes linear, reciprocal responses for the source and sink Control Areas.  It doesn’t correctly account for movement of specific generators scheduled separately or as part of a central economic dispatch within Control Areas and larger balancing markets.  These potentially incorrect proxy assumptions become more obvious and problematic when large numbers of Control Areas are subsumed into a few large balancing markets.

The problems facing the IDC are many and include:

1. The current case-by-case review and specific solutions to granularity problems do not result in consistent and global application of a comparable granularity criterion, and require significant effort to implement and maintain each special case.

2. The IDC does not currently recognize and address the true impacts of evolving market dispatch and other point-to-point energy transactions occurring between, into, out of, and around Control Areas.  That results in growingly imprecise and, sometimes, ineffective congestion management under the TLR process.

3. The current IDC does not yet incorporate counter-flows as directed by the NERC Operating Reliability Subcommittee (ORS) in June 2001, based on NERC Parallel Flow Task Force (PFTF) recommendations.

4. Continued need for increasing reliability and ability to address response time for IROLs.  The current IDC is only an intermediate term next-hour congestion management tool.  NERC needs a larger voice in development of a toolset that can be used to address the 30-minute window for resolution of IROLs.

5. Since its inception, there has been a recognized need to incorporate real time data in the IDC.  The unit participation for NNL and TDFs within the IDC use seasonal case assumptions, which can produce less than accurate results.  The completion of CO-114 incorporates some real-time data aspects for the markets that will use those features, however, the remaining CAs continue to use the less than perfect seasonal assumptions.

6. There is always a need to increase efforts to “keep the lights on.”  Any curtailments whether non-firm or firm have the potential to effect the curtailment of load.  Declaring TLRs can limit (in conjunction with limited AFC’s) most or all import directions making it difficult to import power.  Tag curtailments can lead to an increased use of EEAs to import power.  In doing so, there is an increased risk that firm or non-firm curtailments may result in curtailment of actual load.

Background – How the IDC Works Today

Currently the IDC calculates Transaction Distribution Factors (TDFs) on a Control Area to Control Area basis.  A TDF represents the impact of an Interchange Transaction on a given Flowgate.  The IDC uses the Sending Control Area and Receiving Control Area information indicated on a tag and an associated TDF to determine if that Interchange Transaction affects a specific Flowgate.  During TLR, those Interchange Transactions having a 5% or greater TDF on the Flowgate are subject to curtailment.

Currently, source and sink information that indicates the dispatch of specific generators within a Control Area are not generally used for TDF calculation.  However, some pseudo control areas are recognized by the IDC to address specific known granularity problems, and the PJM-MISO congestion management process is expected to utilize marginal zones for determining transactional impacts into and out of their market footprints.

The IDC calculates TDFs by increasing on-line generation in the Source Control Area and decreasing on-line generation in the Sink Control Area such that the net Control Area change is 1 MW.  In general, the amount that a particular unit participates in a transaction is based on the ratio of the capacity of that unit to the total generating capacity of the units within the Control Area.  If a unit is off-line or has been identified by the Reliability Coordinator as a non-participating unit, its capacity it set to zero.  The generator participation for a Control Area is the same for both imports and exports.  It is important to note that, with this method, intra-Control Area transactions will have a TDF that nets to zero for all Flowgates.

Philosophy of A Solution

Since its inception, the use of control areas as the level of granularity in the IDC has been a compromise.  It has always been recognized that better impact results could be calculated if the individual source generators and ultimate load zones of each transaction were known and could be used in the calculation.  Unfortunately, since Interchange transactions are scheduled between control areas, tagging itself was somewhat limited in identifying sources and sinks at that level of granularity.  Now, as markets are expanding and control areas continue to merge and become larger, these shortcomings of the existing system are getting worse.  It is apparent that there should be an initiative to improve the granularity of the impact calculations for the Eastern Interconnection.

The use of self-calculated market and dispatch impacts proposed by the expansions of the PJM and MISO markets improves the granularity of the impact calculations for the footprints and areas of direct observability of both markets, but does nothing to improve the impact calculations of larger non market-based control areas.  Since not all transmission systems are FERC jurisdictional, and not all control areas will be within ISOs or RTOs, a more universal solution is needed.

The problem of how to best calculate the impacts of transactional flows and curtailment actions for use in TLR must be dealt with on three objective levels: focus on reliability, focus on economic aspects, and focus on equity issues.

· High focus on reliability for loading relief would trend toward a solution that would be very prescriptive, calling for the movement of specific generators to achieve the greatest amount of relief in the shortest amount of time, regardless of cost.

· High focus on an equitable solution would appropriately recognize transmission service priorities in the assignment of relief responsibility to each market participant and would give options for how Control Areas achieves relief requirements. This would not be the quickest because it requires the most coordination.

· High focus on the economic aspects would implement a security-constrained economic dispatch over entire interconnection.  This would require exchanging economic information on generation and interchange transactions.

The solution should improve reliability, maintain equity, and result in cost savings to the industry.

Options for Improving Granularity and Congestion Management

The IDCGTF has considered many options for improving IDC granularity and congestion management.  In October 2002, the IDCGTF presented six exploratory approaches to the NERC ORS.  Two of the six were recommended, and the ORS provided direction for expansion of one method that is the basis for some of the congestion management proposals within this paper.  In December 2002, the IDCGTF presented further advanced descriptions of the chosen approach.

The following section will describe three development options for improved congestion management.  These options vary in complexity, paradigm shift, and difficulty of implementation.  These options may all be developed and implemented in a phased approach.  Alternatively, any specific one or more may be developed and implemented on a stand-alone basis.  Depending on the method adopted, future congestion management tools may or may not be developed as an extension of the IDC.  Options 2 and 3 incorporate the techniques previously presented to the NERC ORS, and represent a major re-thinking of the congestion management process.  Since these options may take some time to implement, another fallback option (Option 1) is described to further advance along the lines of the existing IDC concept of transaction-based curtailments.

The three developmental options include some common recommendations.  All 3 options will need improved SDX reporting, some knowledge of unit merit order, and eventual incorporation of real time data.  All three options will require varying amounts of policy and legal filings in addition to various technical hurdles.

Option 1

The first option provides increased granularity in the IDC by incorporating zones that are being used by Transmission Providers in evaluation of transmission service requests.  It also improves the accuracy of NNL calculations by using block loading order data submitted by each Control Area.  The changes to tagging and the IDC required to implement this option are relatively minor and may be implemented in part or in whole within one year.

Option 2

The second option changes the way relief responsibilities are assigned.  This technique first requires the calculation of relief responsibility for each Control Area or Balancing Authority.  In this option, the distributed impacts of a BA’s net interchange as well as the impacts of serving load within the BA’s boundaries are determined and relief responsibilities are assigned to each BA accordingly.  Once a relief responsibility is determined and assigned to a BA, it may achieve the required relief by either curtailing transactions or redispatching.  The impacts of curtailed transactions are calculated using the zonal modeling incorporated in the first option.  This option relies on significant real-time data, will require IDC software changes and significant training.  As such, this option is expected to be more costly and require more time to implement than the first option.  However, the increased real-time data and changes to how relief responsibilities are determined should increase calculation accuracy and more appropriately determine the real contributions to congestion. 

Option 3

The third option not only changes the way relief responsibilities are assigned but also changes the mechanism in which the relief is achieved.  In this option, the relief responsibilities are allocated in a manner similar to that of the second option.  The control actions, however, are taken by the Reliability Coordinators who are in the best position of achieving the most effective and efficient means of relief through redispatch.  Those BAs to whom relief responsibilities are assigned would be responsible for financially compensating the operating entity or entities performing the redispatch.  Option 3 would require development of mandatory financial compensation mechanisms and any associated tariff changes.  Similar to Option 2, to be most effective, Option 3 relies on significant real-time data in addition to some additional unit availability data requirements.  However, the increased real-time data, changes to how relief responsibilities are determined, and improvements in relief mechanisms should increase calculation accuracy, more appropriately determine the real contributions to congestion, and effectively and efficiently achieve expected relief.  Various aspects of Option 3 are not significantly complex and could be implemented within a reasonable amount of time.  Other features such as incorporation of real-time data could take a longer period of time to technically implement.

Option 3 provides a long-term congestion management process that accomplishes the white paper objectives and provides flexibility for expanded features beyond the white paper objectives.

OPTION 1

Today, the level of granularity used to determine the impacts of transmission service when it is reserved is in many cases different from the granularity used to determine the impacts of the same transmission service when it is scheduled and curtailed.  Many Transmission Providers, utilizing a FERC approved methodology filed in their OATTs, evaluate requests for transmission service by dispatching specific generators or groups of generators identified as the source or sink within a Control Area.  However, with few exceptions, the IDC evaluates the impacts of interchange transactions by primarily dispatching seasonal on-line generation within a source or sink Control Area.  Option 1 recommends that the IDC evaluate the impacts of interchange transactions using the same level of granularity being used by Transmission Providers to evaluate transmission service requests.

Zones Modeled in IDC

In this option, Control Areas or Balancing Authorities currently modeled in the IDC would continue to exist.  However, additional zones modeled within the existing Control Areas or Balancing Authorities would be created.  The criteria for development of these zones in the IDC model are:

· Must represent those zones used by Transmission Providers in their transmission evaluation processes.

· Must ensure that these zones are properly linked to those used as source/sink zones in tagging.

· A generator zone must contain one or more generators.

· A load only zone must contain a meterable load pocket.

· Zonal participation factors and block loading merit order must be provided for zones that contain more than one generator.

· A Control Area may contain one or more zones.

· Zones cannot cross Control Area boundaries.

The addition of zones within the IDC model will allow the IDC to calculate zonal TDFs in addition to the Control Area TDFs already calculated today.  The impacts of interchange transactions can then be more accurately determined using the applicable TDFs reflective of the sources and sinks identified on tags.

Transmission Providers are responsible for filing their ATC calculation processes with FERC, and FERC is ultimately responsible for ensuring that equitable and comparable practices are being administered by the Transmission Providers.  However, NERC does need to assess the reliability impacts of how the Transmission Providers define and utilize zones in their transmission service evaluation processes.  As a result, each Transmission Provider should file their ATC methodologies and transmission service evaluation processes with NERC for review and approval from a reliability perspective.  It is suggested that the ORS be the appropriate body to perform this review.  The NERC ORS would need to develop a set of criteria so that approval is not subjective.  If the ORS provides a favorable review of a Transmission Provider’s methodology, then that provider’s zones would be added to the IDC model.  An unfavorable review would require the provider to make appropriate adjustments to its methodology before being allowed to add its zones to the IDC model.

Any review of a Transmission Provider’s transmission evaluation methodology should consider the following principals for reliability:

· Should verify that sources and sinks on the schedule match those identified on the reservation.

· Should verify that sources and sinks on the schedule can be dispatched as scheduled.

· Should ensure that source and sink generators associated with curtailed schedules will be the ones re-dispatched.

This option will continue to maintain Control Area modeling in the IDC for purposes of NNL calculations.  However, this option proposes to improve the accuracy of NNL calculations by using block loading order data submitted by each Control Area.  This will enable the IDC to determine a more accurate dispatch of generation to be modeled as serving network and native load.

Option 1 could further evolve to incorporate the benefits of real-time data.  The IDC next hour calculations would then utilize real-time data complimented by the dispatch block loading of generation.

Tagging Granularity

To accommodate the level of granularity being used by Transmission Providers in their evaluation of transmission service requests, Transmission Providers would be required to register their sources and sinks in the TSIN registry.  Since Transmission Providers are currently only required to register their PORs and PODs, the TSIN registry would have to be modified.  Included in the registration of these sources and sinks would be an identification of generation (using IDC bus names) associated with each source or sink and a mapping of sinks to sources and sinks currently registered for tagging purposes.  Each Transmission Provider would only be allowed to register sources and sinks that represent generators or loads within their transmission footprint.

Implementing the granularity proposal described above would not require PSEs to do anything differently than they do today from a tagging perspective; E-tagging already supports the use of sources and sinks.  Further, PSEs would have no additional requirements to register additional data on TSIN.  PSEs could continue to use their sources and sinks already registered.  The IDC would simply be modified to evaluate tags based on the source and sink in the IDC model that is mapped to the source and sink identified on the tag.

Pros

The following items are considered to be strengths of Option 1:

· Will not require extensive changes to the existing IDC.

· Introduces improved granularity to the IDC.

· Can be implemented in reasonable amount of time.

· FERC ensures comparability within zone definitions.

· Schedules are curtailed in the same manner in which transmission service is provided.

· The process is manageable.  It all starts with the TSIN registry.

Cons

The following items are considered to be potential drawbacks of Option 1 or items requiring significant effort to implement:  

· Granularity is not globally uniform across all TPs due to differences in ATC/AFC methodologies.

· Perpetuates the myth of contract path flow-ability.

· Does not incorporate the effects of counter-flows for NNL or tags.

Data Requirements

· Block loading merit order and participation factors for all generators in each zone, at least once per day via SDX.

· OASIS sources and sinks registered by TPs and linked to sources and sinks already registered by PSEs.

· The NERC DFWG must change IDC Models to incorporate TP’s zonal granularity.

· IDC software changes would have to be done to handle additional zones, PORs/PODs, and submission of associated data via SDX.

· Eventual incorporation of Real-Time data.

Option 2

Option 2 continues to utilize the tagging and modeling granularity described in Option 1, but changes how responsibilities to achieve relief are calculated and assigned.  These relief responsibilities will be calculated for each BA as described in an Appendix A of this white paper.  Under Option 2, fulfillment of these responsibilities associated with transactional impacts would still be accomplished primarily through the curtailment of tagged transactions.  The transaction curtailments would continue to respect current transmission service priorities.  As a backstop for those curtailments, a set of recommended generation dispatch changes can be generated for immediate relief if tagging curtailments are ineffective or take too long to accomplish.

Assignment of Relief Responsibility

The IDC must determine each Balancing Authority’s net interchange based on tags.  This is subtracted from the net actual interchange determined from real-time data.  If the resultant is greater than zero, it is treated as net interchange at the lowest priority.  The IDC will calculate ERR for each area based on this untagged net interchange.  Any Balancing Authority with an ERR based on this calculation will be expected to curtail its untagged interchange.  If curtailment of this ERR is sufficient to achieve the necessary relief, no further action is needed.  Otherwise, the net interchange based on tags at each a priority level will be determined and used to calculate each Balancing Authority’s ERR.  

IRRs will be determined for each BA at the appropriate level of TLR, i.e. Levels 3 or 5.

Each Balancing Authority with an ERR could achieve its responsibility via curtailment of tagged transactions.  If no tagged transactions are available for curtailment to a Balancing Authority that has an ERR, that Balancing Authority would have to find other means of achieving the relief required.  The IDCGTF has concerns that this process for relief may not identify and initiate relief actions in a timely fashion.

Issues

The following Option 2 items may be addressed in this White Paper, but are expected to be issues that will need further group discussion at various NERC committee levels:

· Curtailments based on TDFs could result in considerable mismatch with the ERRs assigned.

· Coordination issues may slow the implementation of curtailments.

Pros

The following items are considered to be strengths of Option 2:

· IDC curtailment algorithm remains the same.

· Introduces improved granularity to the IDC both in the determination of relief responsibility and through use of transmission provider zones in impact calculations.

· Complements the PJM-MISO market system changes.

· Adds the option of generation re-dispatch by the BA to meet its ERR based on tariff requirements.

Cons

The following Option 2 items are considered to be potential drawbacks or items requiring significant effort to implement.  The time needed to coordinate curtailments between transaction participants may make it impractical.

· ERRs for remote BAs/CAs could result.

· There may prove to be an imbalance between the relief provided by tag curtailments and the ERRs assigned.  A BA may be assigned an ERR without an immediately obvious way of achieving it because the BA’s tags have no direct impact on the Flowgate.  Potentially, tagging curtailments could provide all of the expected relief before a BA’s ERR is fulfilled.

· Not uniform across all TPs due to differences in ATC/AFC methodologies.

· Perpetuates the myth of contract path flow-ability.

· It may be difficult to prescribe tag curtailments and BA internal redispatch that will not over-shoot the total relief responsibility of some BAs.

· In order to allow for BA choices in prescriptive relief, an additional higher level of coordination will need to occur between BAS (and RCs).  Even so, the complexity of coordination may be infeasible within the time period currently used to arrange tag curtailments.  Additional coordination may also lead to increased 24/7 staffing levels.

Data Requirements

· Block loading merit order and participation factors for all generators in each zone, at least once per day via SDX.

· OASIS sources and sinks registered by TPs and linked to sources and sinks already registered by PSEs.

· The NERC DFWG must change IDC Models to incorporate TP’s zonal granularity.

· IDC software changes would have to be done to handle additional zones, PORs/PODs, and submission of associated data via SDX.

· Real-time and projected output for all generators.

· Total real-time and projected demand for each Balancing Authority.

· ACE data for each Balancing Authority as a future refinement.

Option 3 

Like Option 2, Option 3 would use the IRR/ERR methodology, described in Appendix A of this white paper, for assigning responsibility for relief, but would differ in the actions taken to achieve necessary relief.  Option 3 would depend on the RCs to identify and initiate effective and efficient generation dispatch changes to achieve the required relief instead of curtailment of individual transactions.

A settlement process would charge the BAs based upon their assigned IRR/ERR contribution to compensate for the generation redispatch.  To avoid pricing improprieties by generators for this service, a price cap or auditable cost plus system would have to be in place.  Development of such a settlement system is a business practice that should be developed by the NERC MC or NAESB.

As part of the advanced development of Option 3, a new toolset would be established for Reliability Coordinators to help them identify the best redispatch options.  The new toolset would replace the IDC prescribed curtailment process, but would utilize much of the same linear analysis, and also incorporate real time ICCP data, utilize merit order knowledge, and link to pricing and bidding processes.  The new toolset could also perform functions that help Reliability Coordinators communicate information needed for making sound coordinated redispatch decisions.  In its initial stages of implementation, Option 3 could take on simpler features that may require that each RC have pre-established and known dispatch pairs to alleviate overloads on each Flowgate in their purview.

Implementation of Option 3

The basis for proposing a long-term solution of direct redispatch with financial resolution is that it will provide effective, economical, and timely mitigation of IROL/SOL violations.  Unlike some of the other approaches considered, this method also has potential to provide a pricing signal that can be a check and balance for needed improvements in a number of systems in need of monitoring and compliance such as full tagging (tagging vs net scheduled interchange), updating tagging of dynamic schedules, and energy imbalance.

As part of Option 3, the Reliability Coordinators issuing a TLR will cooperate with other Reliability Coordinators to determine an effective and economical redispatch to mitigate the operating limit.  The RC will initiate the redispatch on behalf of the Transmission Provider.

In order to ensure that redispatch costs are recovered, BAs shall be required to compensate the redispatch service provider for their share (including carrying charges) of the redispatch costs according to the IDCGTF proposed ERR/IRR flow responsibility calculation.  In order to emphasize the local responsibility for the Flowgate, the system could be established whereby the “host” Control Area where the Flowgate resides assumes a direct assignment percentage of a limited portion of the redispatch costs, with the remainder socialized using the ERR and IRR formulation.  An additional consideration would be to include the additional impact used by a BA during an EEA as a directly assigned cost.  

Should an operating limit be reached, the Reliability Coordinator will classify the Flowgate as a potential IROL or SOL.  Similar to the “host” assignment, costs can be assigned in varying ways to account for the TLR’s classification as a potential IROL or SOL.  It would seem appropriate that redispatch costs for a potential SOL would be recovered in a more localized manner.  However, it is reasonable to assume that IROL and SOL classifications may have both local area and wide area assignments. 

The host, local area, and wide area charges will be determined by the allocation factors.  Costs assignment may fit the following formula.

Cost
= [Host Assignment + Local Area Assignment + Wide Area Assignment] + Direct EEA Assignment 


=  [(( Host + ( Local + ( Wide) * (Not Directly Assigned Costs)] + Direct EEA Assignment

Where:  ( Host + ( Local + ( Wide  = 1.00   (or 100%)

The local area costs will be divided between those BA’s that exceed a threshold percentage of the total IRR and ERR responsibility.  The threshold for responsibility may be set at 5% of the total, and is subject to discussion.

An example formula may assign costs in the following way.  These allocation values are subject to discussion.

	
	Host (( Host)
	Local  (( Local)
	Wide (( Wide)
	EEA

	SOL
	25%
	50%
	25%
	Direct

	IROL
	25%
	25%
	50%
	Direct

	 
	Assigned to CA or TO owning the Flowgate.
	Shared by BA’s exceeding 5% of the total responsibility
	Assigned to all BA’s with an IRR & ERR responsibility
	Directly assigned as needed for EEA resolution.


Each BA will self-determine and document how their share of redispatch costs are internally allocated for Network Integration Transmission Service and Point-to-Point customers.  Allocation of costs may recognize differences in costs assigned at each TLR level.

Generators would provide information for posting regarding the availability of generation or load shedding capability and bid prices.  The RC would post the information electronically on a real-time basis.  The owners bid prices may involve either the price for increasing or decreasing the output of generating units.

Type Of Redispatch That Could Be Implemented

Redispatch is often thought of as coordinated movement of a pair of generators.  However, redispatch could take one of the following forms.

· Identify increment/decrement generation pairs.

· Identify beneficial impacts of Increment units that can be offset with decrement from various locations (individual units or external sales).

· Identify beneficial impacts of Decrement units that can be offset with increments from various locations (individual units or external purchases).

· Complex redispatch combinations involving multiple units across multiple Flowgates.  Tools may need to be established to help determine redispatch.

· Redispatch pricing signals could be used to incorporate voluntary load curtailments into the redispatch strategy.

· In the event that load curtailment is necessary, uniform pricing caps could be used to compensate for load curtailed.

Redispatch Considerations

Redispatch would be performed with the intent of minimizing costs subject to the following considerations:

· Minimized cost to the extent practicable to effectively relieve the constraint.

· Consideration of complexity – moving minimal number of units.

· Start-up time and ramping capabilities.

· Expected duration of high Flowgate loading.

· Anticipate minimum run levels and minimum run time arrangements.

· Review of the effect of redispatch on next contingency analysis.

As such, redispatch required on short notice may utilize redispatch that tends to be quickly rampable and convenient, while redispatch in later hours of a TLR may look for a more cost effective redispatch combination.

Issues

The following Option 3 items may be addressed in this White Paper, but are expected to be issues that will need further group discussion at various NERC committee levels. 

· Redispatch would take place regardless of the transmission service priorities that are impacting the constraint.

· Several regulatory requirements may exist.

· Tool needs to be able to test against multiple TLRs.

· Responsibility for relief is transferred from the owners of the tagged transactions to the ultimate net sources and sinks.

Pros

· Significantly reduces the amount of transactions being curtailed.

· Improves certainty of relief achieved.

· Reduced time needed to relieve a constraint.

· More cost effective for the overall Eastern Interconnection.

· More local action for relief minimizes potential impact on other Flowgate and could reduce potential interaction between TLRs.

· Redispatch costs provide market signal for potential system improvements.

· Redispatch adjustments can be applied on a reduce interval period (less than current 1 hour basis). 

· Redispatch can be adjusted (up or down) throughout the hour leading to more precise regulation of flow that would further optimize redispatch costs incurred. 

· May reduce staffing currently needed to implement transactional curtailments.

· Improved reliability.

· Improved response time to mitigate potential SOL/IROLs.

· Increased certainty of the relief achieved.

· Option 3 will reduce the need to curtail schedules that create situations where TLR curtailments for certain held directions prevent CA imports from all directions, possibly leading to increased EEA usage or a higher probability of load shedding.

· Improved equity. 

· Redispatch would be available for all TLR priority levels including support of non-firm schedules.

· Redispatch costs would be comparably assigned to each BA, proceeding to apply to each TLR priority level until proceeding to the next highest level.

· Tags and internal transfers are treated equally within each priority level.

· Option 3 allows for the future ability to define new priority levels that may apply to comparable treatment of inadvertent flows and situations where net scheduled Interchange does not equal tagged interchange.

· Improved economic efficiencies

· Redispatched MWs will have higher effective shift factor resulting in much less movement of power compared with curtailing schedules, and it would be equivalent or better than redispatch used to achieve CA NNL responsibility.

· Utilized redispatch will uses the big picture of redispatch combinations that can cross-traditional CA/RC boundaries.  The resulting redispatch should be economical on a large scale, and therefore, barring unusual circumstances would likely be more economical than actions to cover curtailed tags and individual CA redispatch.

· The big picture allows for a larger number of possible redispatch combinations, decreasing the probability that load shedding would be used as a control option.

· Current curtailment processes involve a large amount of 24/7 staffing by RCs/CAs/PSEs.  Simplified redispatch procedures, may reduce some of these manpower expenses or free up those individuals to perform other functions.  (Value would need to be determined via surveys).

· Provides checks and balances

· Economic signal promoting full tagging of schedules.

· Economic signal for promoting improved tagging of dynamic schedules.

· Economic signal for improved energy imbalance compliance.

Cons

The following Option 3 items are considered to be potential drawbacks or items requiring significant effort to implement.

· It is a complete paradigm shift.

· It would require significant commitment by the NERC community to address the policy and legal filing issues related to implementation of a mandatory financial compensation process. 

· Significant overhead in determining the financial impacts among affected parties per each congestion event.

· Sophisticated tools will need to be required and developed to identify redispatch combinations involving multiple units across multiple Flowgates. 

· All BA’s within an interconnection will need to agree to the settlement process and execute any necessary filings.

Data Requirements

· Real-time generation output of units.

· Real-time telemetry of all Flowgates and OTDF flows.

· State estimated value (in lieu of telemetry).

· SDX-based generation values (temporary, until real-time data can be provided).

Use SDX unit status information to capture quick-start, min run times, temporary deratings, etc.

Appendices

A.   concepts of relief responsibility

Options 2 and 3 presented in this white paper first require the calculation of relief responsibility for each BA.  The concepts for calculating both internal and external relief responsibilities to be utilized in Options 2 and 3 are described in this appendix.

Internal Relief Responsibility (IRR)

The calculation of IRR is meant to capture the impacts on Flowgates of a Balancing Authority dispatching internal generation to meet its internal load requirements.  These impacts will be calculated much like Network and Native Load (NNL) impacts are calculated by the IDC today, building on the Per Generator methodology (see part F of Operating Manual Appendix 9C1, Parallel Flow Calculation Procedure for Reallocating or Curtailing Firm Transmission Service) and the Market Flow calculation method described in the MISO-PJM Congestion Management Whitepaper.

The IRR calculation differs from the Per Generator Method in the following ways:

· The contribution (GLDF) of all Balancing Authority generators will be used down to 0% with no threshold.

· Where specific generators are known to be supporting transactions into or out of the Balancing Authority, their contributions will be removed from the IRR calculation.

· The contribution of all Balancing Authority generators is based on the real-time and projected output level of each individual unit.

· The contribution of the Balancing Authority load is based on the real-time and projected demand for the total area.

Contributions from remote generators or loads that are electronically transferred into the Balancing Authority, as pseudo ties will be included in the IRR calculations, consistent with the Dynamic Transfer White Paper. 

If a Balancing Authority contains multiple Control Areas, non-tagged transactions between those internal control areas are reflected in the calculation of the internal relief responsibility.

Adjustments will be made for the IRR calculation to limit either the demand or generation if the Balancing Authority is a net importer or net exporter.  The adjustments will be made if:

· The BA is an exporter, its generation will be reduced to meet its demand

· The BA is an importer, its demand will be decreased to equal its generation

The calculation of IRR may be performed on either a total net basis, or calculated individually for each TLR priority level.  Following through with processes used for IDC Change Order 114 (CO-114), the IRR could incorporate priority 6-NN and 2-NH IRR attributable to Market Flow differences from “historical NNL” values.  However, these new calculations would need to incorporate counter-flow effects and would not be directional as implemented for CO-114.

When separated out at the TLR “bucket” level, it is proposed that only the positive impacted IRR be used for financial compensation.  Similar to the process described for ERR calculation, no “credit” would be given for negative IRR.  Therefore, when separating IRR by TLR level, the sum of each level will not necessarily equal the net IRR calculation.

External Relief Responsibility (ERR)

The calculation of ERR is meant to capture the transactional impacts on Flowgates of a Balancing Authority’s net interchange distributed across the interconnection.  These impacts will be calculated using the shift factors associated with all of the importing and exporting Balancing Authorities throughout the Eastern Interconnection and adjacent interconnections.  To the extent that transfer with adjacent interconnects contribute to congestion in the Eastern Interconnection; relief responsibility would be assigned to those interconnections.

The net interchange is determined by subtracting the total demand (and losses) from the net generation contained within the Balancing Authority’s electronic boundaries. 

If a Balancing Authority’s net interchange is positive, it is classified as an exporting area, if negative, it is classified as an importing area.  Each exporting (sending) Balancing Authority’s weighted generation shift factors (GSFwba) are calculated from each generator’s GSF (weighted by generator output), and are used for calculating a weighted average GSF (GSFw) for all exporting areas.  Each importing (receiving) Balancing Authority’s weighted load shift factors (LSFwba) are calculated and are used for calculating a weighted average LSF (LSFw) for all importing areas.

The ERR for a Balancing Authority is a function of its net interchange distributed to or from the other Balancing Authorities:

· For exporters: ERR = (GSFwba minus LSFw) * Net Interchange

· For importers: ERR = (GSFw  minus LSFwba) * Net Interchange

The calculation of ERR may be performed on either a total net basis, or calculated individually for each TLR priority level.  When separated out at the TLR “bucket” level, it is proposed that only the positive impacted ERR be used for financial compensation.  Similar to the process for IRR, no “credit” would be given for negative ERR.  Therefore, when separating ERR by TLR level, the sum of each level will not necessarily equal the net ERR calculation.  Separating by TLR level also allows for situations where a BA can have non-firm ERR attributable to net non-firm export while at the same time having firm ERR attributable to net firm import.

Adjustments to over-stating ERR

Without adjustments to the weighted ERR calculations presented, the ERR will overstate responsibility by a factor of 2 because it is calculated for each BA.  The December 2002 IDCGTF presentation to the NERC ORS did not address this potential over-counting of ERR.  The IDCGTF has been aware of the problem, and as a basic solution the IDCGTF has discussed the need to divide the ERR by a factor of 2.  However, there may be better approaches to dividing the relief responsibility.  Therefore, the IDCGTF has proposed splitting the ERR based on a method that utilizes moving the shift factor reference location to be based on the Flowgate definition.  This new reference would be different for each Flowgate.  The reference would be a hypothetical location that incorporates an even participation of both the leading and trailing ends of the Flowgate monitored facilities.  Rather than describe this as the Flowgate middle, it may be described as a hypothetical Flowgate “straddle” location.  With the shift factors referenced to the “Flowgate Straddle” reference (FSR), the net Flowgate impact remains the same, but the assignment of ERR will be proportional to the shift factor size to reference.  The use of a “Flowgate Straddle Reference” will allow ERR to be assigned relative to the electrical distance from a Flowgate.  In doing so, remote BA’s will receive a smaller component of ERR than would be assigned assuming a 50/50% ERR split.
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The following simple example shows how the “Flowgate Straddle Reference” (FSR) would work.  The drawing below shows the GSFs for systems through a specific Flowgate to the system reference (swing bus).

The net impact of an A to B 100 MW transfer would be 8 MW (100*(.10-.02)).  Divide by 2, or split 50/50, each system would be assigned 4 MW of ERR.

The Flowgate Straddle Reference GSF to the system reference would be 5% (middle of 30 and –20).  Through linear properties, the GSFs can be reassigned a references location by performing the following simple offset.


Sys A ( New Reference 
= (Sys A ( Old Reference) + (Old Reference ( New Reference) 





= (Sys A ( Old Reference) -  (New Reference ( Old Reference)


or
GSFnew ref  = GSFold ref  - GSFnew ref 
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The figure below adjusts the GSFs to the new reference.

Using the new FSR, the 100 MW transfer continues to have an 8 MW impact (100*(.05-(-.03))).  However the assignment of ERR can now be made such that 5 MW of ERR are assigned to System A, and 3 MW are assigned to system B (a 63/37% split).  The assignment splits across the straddle reference using the equations below referenced to the new SFR.  ERR split responsibility will be proportional to the GSF distance from the new FSR.

ERRexport
= |GSFexport| / (|GSFexport| + |GSFimport|) * Impact


= |GSFexport| / (|GSFexport| + |GSFimport|) * (Transfer MW) * (GSFexport – GSFimport)

similarly,

ERRimport
= |GSFimport| / (|GSFexport| + |GSFimport|) * (Transfer MW) * (GSFexport – GSFimport)

For multi-element Flowgates, a similar FSR can be determined giving equal weight to each monitored element of the Flowgate.

B. Assessment of Options Against 2002 IDCGTF Criteria

In 2002, the ORS charged the IDCGTF with developing options for improving the granularity of the IDC.  Six initial criteria were agreed to.  Subsequently, the Market Interface Practices Subcommittee (MIPS) of the NERC Market Interface Committee requested an additional seven criteria be used by the IDCGTF in their development of granularity options.

1. Must have accurate flow-based information reflective of true operating behavior — Use of real-time or near real-time data makes the IDC far more reflective of actual operating conditions.

2. Should accommodate movement toward SMD — The recommended method accommodates multiple market approaches.

3. Output must give Reliability Coordinators necessary information to assign congestion relief that meets comparable treatment standards — The alternatives for output from the impact calculator to the Reliability Coordinators, Reliability Authorities, and Balancing Authorities will provide unbiased curtailment recommendations and options.  Markets will have the ability to use their market-based methods, which are approved by FERC as being equitable, and others will have to define and gain approval of their congestion management methods.

4. Must give Reliability Coordinators accurate information to assign relief responsibilities that will produce effective electrical results — The recommended method using a zonal approach for transactions and feasible paring of effective generators will be able to provide more effective electrical results than the current IDC method.

5. Design should seek to eliminate known or possible abusive behavior — The recommended method eliminates the capability of disguising transactions using multiple tags (size) between multiple parties.  Use of net interchange to calculate responsibility provides no TLR advantages for hubbing activities.  Such practices will not change the calculation of the responsibilities, since determination of external relief responsibilities will be based on net sources and sinks.  

6. Design should allow for market mechanisms to meet relief responsibilities — The recommended method allows for market-based relief mechanisms.

Additional criteria (Suggested by MIPS)

7. Changes should be cost effective and justified by a business case — a business case will be developed once philosophical approval is achieved.

8. Changes should require minimal effort, given industry migration to SMD — This is no longer an issue.

9. Any funding should be evaluated based upon primary users — needs to be addressed in SPIP, decided by the Cost Allocation Subcommittee and the Board of Trustees.

10. Include an estimate of the longevity of the changes — The recommendation should accommodate reliability and foreseeable market changes over the next 5-10 years.  The existing IDC system has already been in place for 5 years, and will have been in place for two or more additional years by the time the recommendation could be placed in service.

11. Should resolve issues related to unique operating conditions — By application of real-time data in the model, peer review of zonal definitions, and peer review of unique applications such as pseudo ties and dynamic schedules, all unique operating conditions should be addressed.

12. Should minimize use of subjective evaluations related to creating the model — Creation of zonal boundaries would have to meet a criteria, which is yet to be defined.

13. Should recognize that some groups use the existing systems as settlement tools and that changes may affect the ability of those groups to continue that use — Entities that use the existing system as part of settlement tools have the onus to ensure that they can cope with the new system.  The existing system was never designed for those purposes.  Tracking of actions taken to achieve relief should be documented in the TLR logs.

The following table describes how the three options discussed in this paper conform to the granularity criteria.

	Criteria
	Option 1
	Option 2
	Option 3

	1. Must have accurate flow-based information reflective of true operating behavior
	Initially would not meet, but could be adapted by supplying marginal generation for all areas
	Meets criteria — Requires near-real-time data
	Meets criteria — Requires near-real-time data

	2. Should accommodate movement toward SMD 
	Accommodates multiple market approaches (due to CO-114)
	Accommodates multiple market approaches
	Accommodates multiple market approaches

	3. Output must give RC’s necessary information to assign congestion relief that meets comparable treatment standards
	TLR process is prescriptive on a comparable basis 
	Comparable curtailment options provided but use not ensured
	Priorities may not be used in Relief Responsibility calculations – comparable treatment would be handled in settlement process

	4. Must give RC’s accurate information to assign relief responsibilities that will produce effective electrical results
	Improves accuracy over current method
	Improves accuracy over current method – use of near-real-time data improves accuracy of participation 
	Most electrically effective and economic solution provided 

	5. Design should seek to eliminate known or possible abusive behavior 
	Does not eliminate all abuses — peer review of zonal methods adds check against some abuse 
	IRR/ERR calculation eliminates abuses for non-tagging and hubbing
	IRR/ERR calculation eliminates abuses for non-tagging and hubbing

	6. Design should allow for market mechanisms to meet relief responsibilities
	Meets criteria with respect to CO 114
	Meets criteria
	Meets criteria in settlement

	7. Changes should be cost effective and justified by a business case
	NERC Standards and Project Implementation Plans require this
	NERC Standards and Project Implementation Plans require this
	NERC Standards and Project Implementation Plans require this

	8. Changes should require minimal effort, given industry migration to SMD 
	Not applicable criteria any longer
	Not applicable criteria any longer
	Criteria no longer applicable

	9. Any funding should be evaluated based upon primary users
	CAS will determine
	CAS will determine
	CAS will determine

	10. Include an estimate of the longevity of the changes
	Good until Option 2 is implemented
	Good until someone figures out it takes too long to get relief
	For foreseeable future

	11. Should resolve issues related to unique operating conditions
	Relieves unique dispatch and zonal issues
	Relieves unique dispatch and zonal issues, and IRR/ERR covers difference in impact for importing and exporting
	Relieves unique dispatch and zonal issues, and IRR/ERR covers difference in impact for importing and exporting

	12. Should minimize use of subjective evaluations related to creating the model 
	Peer review of zonal methods eliminates subjectivity
	Peer review of zonal methods eliminates subjectivity
	Peer review of zonal methods eliminates subjectivity

	13. Should recognize that some groups use the existing systems as settlement tools and that changes may affect the ability of groups to continue that use
	Most, if not all, settlement tools use the tags, not the IDC.  Unless tags are eliminated, this is not an issue.
	Most, if not all, settlement tools use the tags, not the IDC.  Unless tags are eliminated, this is not an issue.
	Most, if not all, settlement tools use the tags, not the IDC.  Unless tags are eliminated, this is not an issue.


C. Example 1:  Unexpected Relief During Curtailment Due to Transaction Linkages
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The flowing example illustrates how Option 3 may accomplish relief in a manner different from that using transactional curtailment of relief.  The example shows a Flowgate between systems B and C that is called for TLR.  All tags and NNL impacts are considered to be at the same priority level (firm).  Using IRR and ERR calculations, characteristic IRR and ERR values are listed.  Systems A and D have an ERR due to their net transactions.  Systems B and C do not have an ERR because of their zero net interchange.  Systems A and D have a very small or zero IRR due to their distance from the Flowgate.  Systems B and C are assumed to have an IRR due to proximity of their generation to load transfers to the Flowgate.  Tag 2 is considered to have a high TDF (>5%) for the Flowgate, whereas, Tags 1 and 3 are considered to have small TDFs for the Flowgate (<5%).

In order to achieve the transactional relief as prescribed in the existing IDC (also for Option 1 and to some extent for Option 2); the Tag 2 can be curtailed to reduce the Flowgate flow.  In the process of curtailing, systems B and C may be burdened.  It is undetermined if the transaction for Tag 1 (A to B) and Tag 3 (C to D) are linked to the curtailment of Tag 2 (B to C).  If they are linked, it is possible that the prescribed curtailment of Tag 2 will result in the un-prescribed curtailment of these additional tags.  These un-prescribed actions during a TLR event may have undesirable affects that make it additionally more difficult for Reliability Coordinators to regulate flow on the Flowgate.

Alternately, Option 3 would achieve the more precise desired relief in a manner that assigns relief to the ultimate parties that are considered to contribute to the flow.  Under Option 3, the Reliability Coordinator will find a redispatch combination to provide Flowgate relief.  In this linear example there are many combinations that may be effective in terms of shift factor and economics.  However, in a less simple example, it would be more likely the redispatch combination would be in proximity of the Flowgate.  Therefore, lets assume that the redispatch will reduce generation of a unit in system B, and increase generation for a unit in system C.  Costs will be assigned to systems A and D for their ERRs, and cost will be assigned to systems B and C for their IRRs.  In doing so, the ERR component of relief is passed to systems A and D, as compared to systems B and C for transactional based curtailments.  If systems A and D are unhappy with these cost assignments, they may voluntarily curtail transactions to reduce their ERR, thus reducing their cost for the next relief period.  In this way, the cost assignments send the proper pricing signal.  The example given is for a linearly linked group of systems with a limited number of transactions.  Keep in mind the use of the Flowgate Straddle Reference (FSR) in a real example, will reduce the ERR for systems that are remote from a Flowgate in TLR.

D. Example 2:  Comparison Example of Option 3 versus the Current IDC Methodology

The following section contains an example comparing Option 3 against current IDC practices for Flowgate 3719 [Salem 345/161 (for loss of) Quad Cities-Sub 91] located within the ALTW control area.  The data for the example is based on data taken from screen snapshots within the IDC.

The following table shows how redispatch cost would be allocated using the ERR and IRR methodologies in Option 3.  The example uses Control Areas as the responsible Balancing Authorities.  The following example is based on data obtained from snapshots of the IDC.  At the time the data was extracted the Flowgate was not in TLR.  The example arbitrarily assumes that 40 MW of relief is needed on Flowgate 3719.  The example also makes an assumption that 100 MW can be redispatched between a pair of generators with an effective net shift factor of 40% (100 x 40% = 40 MW or relief).  The redispatch pair in this example is arbitrary and fictitious, although quite realistically, assumed to have a unit price differential of $20.  (For example, the best redispatch pair for Flowgate 3719 is Quad or Cordova against Dubuque with an effective shift factor of 34%.)  No start-up costs or fixed costs are considered for this example.  Therefore, the redispatch has an hourly cost of $2,000 ($20 x 100).  In order to emphasize the local responsibility for the Flowgate, the “host” Control Area (ALTW) with the Flowgate is assumed to have a direct assignment of a limited portion of the redispatch costs, with the remainder socialized using the ERR and IRR formulation.

In the Option 3 example, 25% of the redispatch costs ($500) are assigned directly to the ALTW control area.  The remaining 75% ($1,500) is distributed among the control areas.  The Flowgate Straddle Reference was applied based on an estimate of its value.  As a result, application of Option 3, allocates 33.8% of the cost to ALTW, and 70.8% of the total cost to the top 5 CAs of ALTW, CE, ALTE, NSP, MEC, and 83.0% to the top 11 CAs comprising at least 1% of the total cost.

A comparison of the same example using current IDC assumptions is listed below.  The data shows that there are no non-firm tags to curtail above 5% TDF.  (There are some non-firm tags between 3-5% TDF.)  Therefore a comparable example would require the IDC to use curtailed firm tags and CA NNL responsibility to achieve 40 MW of relief.  The example requires 20.3 MW of CA NNL relief from ALTW and CE.

Based of GSFs in the IDC snapshots, the most effective CE redispatch combination would be reducing Quad Cites (nuclear) against Kincaid for an effective shift factor of 6%, and for ALTW the best combination would be reducing Burlington against Dubuque for a shift factor of 26 %.  This type of GSF data is readily available thought the NERC TDF viewer, and does not necessarily represent units that would be chosen to move.  However, the information may show that a single CA may not have within it available means the ability to provide an effective redispatch pair.  For this reason, even using today’s IDC, CAs may find it in their benefit to coordinate redispatch across their boundaries.

The corresponding approximate IDC actions would curtail 9 tags a total of 290 MW (19.7 divided by 6.8% effective TDF) to achieve the 19.7 MW of tag relief.

The following is excerpted from the April 21-22, 2004 Operating Reliability Subcommittee draft meeting minutes:


IDC Granularity Task Force White Paper


Lanny Nickell noted that the IDC Granularity Task Force presented an overview of its white paper at the April 20−21, 2004 RCWG meeting. The RCWG passed the following motion related to the white paper:


To accept Option 1 for implementation by June 1, 2005, and for the RCWG to ask the Market Committee and IDCWG to develop a functional design specification and business case for a long-term solution for congestion management tools that use the IDCGTF’s Option 3 as a starting point by September 2005 for RCWG review.


Mr. Nickell suggested that the subcommittee ratify the RCWG motion, and moved that the Operating Reliability Subcommittee ratify the RCWG motion (shown above) regarding the IDC Granularity Task Force white paper. Tony Jankowski recommended that the North American Energy Standards Board be kept informed of this activity. The subcommittee approved the motion.








�For purposes of this white paper, the electrical boundary under a Balancing Authority’s purview may be either that of an existing Control Area or the boundary encompassing a market footprint, as applicable.





� IDC Change Order 114, which implements the PJM-MISO congestion management system for their market expansions, proposes to change the manner in which some of the IDC calculations are performed.






