Future Path for TLR Proposal

I. History of TLR

TLR is the primary congestion management procedure that has been used by certain portions of the Eastern Interconnection (EI) during the last 10 years.  In those areas of the EI where TLR is not the primary congestion management mechanism, it has been utilized as a reliability backstop when significant, externally induced parallel flows make localized congestion management procedures insufficient to control facility loadings.  There have been only minor modifications to the procedure during this time period.

Historically, Reliability Coordinators (RCs) have relied on tags to curtail non-firm usage and a combination of tags and NNL relief obligations to curtail firm usage.  These curtailments are considered a “share the pain” approach to managing congestion.  There are three complaints that have been raised on this approach:
1) The “share the pain” approach has resulted in large amounts of tag curtailments for small amounts of relief.  This approach is disruptive to the markets and has resulted in attempts by some entities to schedule around bottlenecks to avoid tag curtailments.

2) The NNL calculation is based on a static set of assumptions contained in the IDC and does not rely on real-time information in terms of what is the actual output of generators and what is the actual load levels and net interchange that is being met by these generators.
3) Because the NNL calculation is based on a static set of assumptions, the RCs are lacking visualization of the source and the magnitude of parallel flows when an RC experiences congestion.  The RC can see the impact of tags and should know the impact of their own generators serving their own load within their reliability area.  However, there is no real-time information in the IDC on parallel flows due to gen-to-load impacts from outside the RC’s area.

With the expansion of the PJM market in 2004 and the start of the Midwest ISO market and the SPP market in 2005 and 2007 respectively, the TLR procedure has been enhanced to include market flows on the systems of these entities (both firm and non-firm) in place of tags.
Midwest ISO and PJM have implemented a market-to-market congestion management process where they use the most cost effective generation in the two markets to meet their combined relief obligation during TLR.

II. Proposal to Address Complaints

Congestion management within the TLR procedure in the EI would be split into a reliability component managed by NERC and an equity component managed by NAESB.

A. Reliability Component

The reliability component will address the use of static data in the NNL calculation, the lack of RC visualization on the source and magnitude of parallel flows when they experience congestion and the fact that non-firm uses of the transmission system that occur totally within the Balancing Authority Area (BAA) are not subject to curtailment prior to TLR 5 and may not be curtailed even after TLR 5 has been called.

A Future Path of TLR presentation was given to the NERC RCWG on July 9, 2008, that focused on the reliability component.  The RCWG provided the following comments on the proposal:

1) They would like to see the SAR that is submitted to NERC called Parallel Flow Visualization/Mitigation for RCs in the EI and not be called the reliability component of the Future Path of TLR proposal. This name is more descriptive of the proposal and why it is needed.

2) The SAR should contain a clear statement of the problem and not be prescriptive on the solution.  It will be up to the SAR drafting team to propose a solution that addresses the problems.

3) The RCWG would like a business case developed that contains the following five items:

a. Examples of TLR events where the use of static data in the NERC IDC has created a problem that would be addressed by this proposal.
b. Examples of TLR events where a lack of visualization on the source and magnitude of parallel flows caused a reliability concern that would be addressed by this proposal.

c. A description on how non-firm uses of the transmission system may not be curtailed during TLR 5 and how this proposal would address this situation.

d. A list of the IDC changes that are needed as well as the changes that the RCs would need to make to support this proposal.  Midwest ISO, PJM and SPP are to work with the IDCWG to obtain IDC costs.  An estimate of the RC costs to report their gen-to-load impacts to the IDC will be based on the Midwest ISO, PJM and SPP experience reporting market flows to the IDC.

e. The RCWG would like the business case to quantify the monetary benefits of this proposal.  This will require a way to quantify the monetary benefits of having improved reliability due to RC visualization and the monetary benefits of having more timely and improved NNL calculations from the IDC.  
It should be noted that even though the RCWG provided comments on items they would like included in this proposal, these comments do not indicate their support or endorsement of this proposal.  Members of the RCWG will have an opportunity to express items in this proposal that they support and items in this proposal that would need to be changed to gain their support once the SAR is posted for public comment.  
Summary of the Reliability Component Proposal
1) The IDC would indicate the source of all flows on a flowgate and the priority of these flows.  This would consist of tag impacts, gen-to-load impacts and market flow impacts for all entities in the EI.

2) The RC would be responsible for reporting their gen-to-load impacts to the IDC on a real-time basis or making arrangements to have someone report on their behalf.

3) An RC experiencing congestion on a flowgate would have visualization of the source and the magnitude of all flows affecting their flowgate using information contained in the IDC.  

4) The RC experiencing congestion would request an amount of flow reduction that would be processed by the IDC and a relief obligation would be issued to all parties contributing to the loading.

This proposal has the benefit of providing RCs with visualization of the source and magnitude of all flows they experience which are then used in the assignment of relief obligations.  It is anticipated that the IDC would be expanded to allow gen-to-load impacts be reported by the RCs. Gen-to-load information is available from the EMS used in transmission operations.  The IDC would be used to assign relief obligations based on tag impacts, market flow impacts and gen-to-load impacts. 

B. Equity Component 

The equity component will address the concern that TLR results in large amounts of tag curtailments to achieve small amounts of relief.  The equity component would rely on tariff provisions that provide alternatives or supplement the tag curtailments that occur during TLR.  This component would allow for flexibility that may exist in the different filed tariffs where some tariffs may provide alternatives to TLR while other tariffs may rely solely on the TLR processes to manage congestion.
Summary of the Equity Component Proposal 
1) The parties with an assigned relief obligation would rely on the business practices and procedures in their own tariffs to meet the relief obligation.  The business practices and procedure would be developed through the NAESB stakeholder process.

2) If a party with an assigned relief obligation has both redispatch and tag curtailments available to them, they could use either method or a combination of both methods to meet their relief obligation depending on the business practices and procedures in their tariff.

3) Equity issues on how the relief obligation will be accomplished in the most cost effective manner should be addressed in the filed tariffs with FERC.

4) All parties would be encouraged to expand the tools they have available to meet their relief obligation.  NAESB would lead the effort to identify methods available to the parties to meet their relief obligation and inclusion of the methods in the filed tariffs.

The initial focus will be on the development of a draft SAR for the parallel flow visualization/mitigation for RCs in the EI.  Once the SAR has been approved, a standard drafting team has been formed and there is agreement to move forward with standard revisions and/or new standards for this proposal, Midwest ISO, PJM and SPP will then move forward on the equity component.  This approach is being taken knowing that the equity component cannot move forward without the reliability component issues being resolved.

III. Major Issues Being Addressed Under Reliability Component

A. Use of Static Data in the NNL Calculation Produces Questionable Results, Delays Calling TLR 5 and Allows No After-the-Fact Review
1) The NNL calculation in the IDC relies heavily on operating information submitted to the SDX to model system conditions.  However, there is no NERC requirement that operating information be submitted to the SDX.

2) Defaults assumptions are used where operating information is missing:

a. For example, economic generator outages are not reported to the SDX.  The NNL calculation assumes all generators not on outage are available and subject to NNL calculation of impacts.
b. Another example involves the load.  If hourly loads are not provided to the IDC, it defaults to use the daily peak load.  If daily loads are not provided to the IDC, it defaults to use the seasonal peak load.

c. Another example involves net scheduled interchange (NSI).  If NSI is included in the SDX and represents a net import to the BAA, the BAA load is reduced by the amount of import before generation is dispatched in the NNL calculation.  If NSI is not included in the SDX, the NNL calculation assumes there are no imports and load is not adjusted.

3) There must be a total of 20 MW or more generation at a bus in order to have NNL impacts determined.

4) Because the NNL calculation is made on an on-demand basis prior to calling TLR 5, the RCs have the opportunity to adjust some of the static data (this is tedious and time consuming work that would only be done to improve the NNL relief obligation).  Adjusting generator statuses to remove generators that are off for economics can delay calling TLR 5 anywhere from 30 to 45 minutes.

5) Because the NNL calculation is made on an on-demand basis, there is no real-time view of gen-to-load parallel flows (except during TLR 5).  Consequently, there is no historical archive of gen-to-load impacts that could be reviewed on an after-the fact basis.

B. RCs in the EI Lack Visualization as to the Source and Magnitude of Parallel Flows When They Experience Congestion
1) The IDC gives an RC some idea of the transaction impacts in the forward and reverse directions and how they are expected to change in the next hour.
2) Likewise, the IDC gives an RC the market flow impacts in the forward and reverse directions and how they are expected to change in the next hour.

3) An RC should know the impact of their own generators serving their own load within their reliability area.  However, there is no real-time information in the IDC on parallel flows that are caused by gen-to-load impacts from outside the RC’s area.
4) Because the NNL calculation is made on an on-demand basis, there is no real-time view of gen-to-load parallel flows (except during TLR 5) or a historic archive of gen-to-load impacts that could be reviewed on an after-the-fact basis.

5) Because the NNL calculation relies on the use of static data from the IDC, it is a tedious and time consuming process to update the static data with real-time data to get an estimate of gen-to-load parallel flows on a real-time basis.  The gen-to-load calculation that is produced by the IDC without updated real-time data is not representative of the conditions on the transmission system.

C. Instances When Parallel Flows in the EI Caused Reliability Concerns
1) June 12, 2007 – A combination of transmission and generation contingencies plus high Lake Erie circulation contributed to IESO initiating its voltage reduction procedure.

2) August 19, 2007 – PJM initiated TLR 5b on FG 1203 Antioch-Jackson Ferry 500 kV (PJM-Duke tie).  Loading problem caused by N. to S. bias with mild temperature in the NE and hot temperatures in the SE.

3) August 20, 2007 – PJM initiated TLR 5a on FG 14580 Clubhouse-Lake View 230 kV for loss of Carson-Wake 500 kV (PJM-Progress tie).  Loading problem caused by N. to S. bias with mild temperature in the NE and hot temperatures in the SE.

4) December 3-6, 2007 – PJM initiated TLR 3a/3b on FG 310 Person-Halifax 230 kV for loss of Carson-Wake 500 kV (PJM-Progress tie).  Loading problems caused by S. to N. bias with mild temperatures in the SE and cold temperatures in the NE.

5) January-July, 2008 – IESO has called TLR on the flowgates around Lake Erie a total of 95 times during the first seven months of 2008.  Calling TLR on the flowgates around Lake Erie is usually an indication that there are high circulation flows around Lake Erie.

6) January 2006 – July 2008 – There were 386 TLR 5 events in the Eastern Interconnection during these 31 months.  Because SPP does not submit TLR 5 reports to the NEC RCWG, the number of TLR 5 reports that do not include an SPP flowgate is 217.  After reviewing the 217 reports, about half of the TLR 5 events occurred during periods of high regional transfers.
In each of these instances, there is a lack of visualization on the source and magnitude of parallel flows.  Lacking this visualization, the RC experiencing congestion has to guess what is the source of the parallel flows and what is the appropriate step to take to try to manage these parallel flows.

D. IDC NNL Calculation Currently Assumes All Gen-to-Load Impacts Are Firm and Are Only Curtailed on a Pro-Rata Basis During TLR 5
1) JOUs that are pseudo-tied between BAAs can have their NNL impacts split between the two BAAs. 

2) Generation that is dedicated to transactions that are tagged (either partial output of total output) can have these tagged impacts removed from the NNL calculation so there is no double counting of impacts.

3) At this point, there is no way to assign relief obligation to a non-firm gen-to-load impact during TLR.

4) Instances where non-firm transmission service is used to serve load within the BAA:
a. Non-designated network resources that are being used to serve load inside the BAA have the highest priority of non-firm service (Priority 6-NN).

b. Renewable resources that have elected to use non-firm transmission service to deliver to the load within the BAA.  These units could be considered equivalent to non-designated network resources.

c. Qualifying facilities (QFs) that are delivering to load within the BAA.  There can be a large number of QFs that tend to be smaller generators.  The large number of QFs preclude the use of pseudo-CAs to model them in the IDC. 

IV. Detailed Proposal on Parallel Flow Visualization/Mitigation for RCs in the EI Draft SAR

The following are the details on how the parallel flow visualization/mitigation proposal could be implemented.  These details should be considered suggestions on how the implementation could be accomplished.  It is the Midwest ISO’s, PJM’s and SPP’s understanding that these details will be assigned to appropriate NERC and NAESB groups for final resolution. 

A. RCs in the EI will report gen-to-load impacts to the IDC or arrangements will be made to have a service provider report gen-to-load impacts on behalf of an RC.

1) Each Transmission Operator (TOP) shall provide real-time and next-hour system topology to its RC.

2) Each Transmission Service Provider (TP) shall provide a list of designated network resources to its RC. 

3) Each Balancing Authority (BA) shall provide to its RC the following information: 

a. Real-time and next hour generation output of all designated network resources.

b. Real-time and next-hour generation output of all non-designated resources.

c. Real-time and next-hour load forecast.

d. Real-time and next-hour interchange schedules.

4) Each RC shall determine the flows on constrained facilities due to designated network resources serving native and network load and non-designated resources used to serve load on a non-firm basis excluding that load served by importing interchange transactions.

5) Each RC will either make its own gen-to-load impact calculation or will provide input data for a calculation made by a service provider.

6) In order to make a valid gen-to-load impact calculation, the RCs need to have sufficient detail in their EMS models such that they can determine valid gen-to-load impacts not only on their own flowgates but the flowgates of all other RCs that may be affected by the gen-to-load impacts.  The four tests will be run to determine which set of flowgates must report gen-to-load impacts.

7) As an alternative to having each RC report its own gen-to-load impacts to the IDC and having detailed EMS models that allow them to do so on other RC flowgates, will investigate the use of service provider for those RCs that do not elect to report their gen-to-load impacts to the IDC.  The service provider will use real-time data in their impact calculation.

B. There will be an industry-wide criteria developed that explains the components that go into the calculation and how the calculation will be made. 

1) Will rely on real-time generator output, real-time loads and real-time topology to make a gen-to-load impact calculation.

2) Until there is agreement to do netting, will report gen-to-load impacts on a directional basis (forward, reverse and net).

3) Two sets of gen-to-load impacts will be reported to the IDC.  A set that uses a 0% threshold that will be used for information purposes and to demonstrate that any relief obligations during TLR have been met and a set that uses a 5% threshold (or whatever threshold has been approved by NERC and FERC) that will be used to assign relief obligations during TLR.

4) The gen-to-load impacts will be reported on a minimum periodicity of every 15 minutes and will reflect latest generator output, loads, topology and net interchange.

5) There are no waivers due to size of load or size of generator.

6) Both a real-time calculation and a next-hour projection of gen-to-load impacts will be reported. 

7) Both constrained and unconstrained gen-to-load impacts for both real-time and next-hour will be reported.  The unconstrained represents the gen-to-load impacts that would have occurred if there is no relief obligation during TLR.

8) The granularity of the gen-to-load impacts in the IDC will be at the BAA level.  However, each reporting RC will be able to provide a disaggregated amount down to the generator level.

9) The impact of the interchange transactions that are already included in the tag impacts will be excluded such that there is no double counting of generator impacts.

10) The gen-to-load impacts will include impacts from designated network resources (firm use of that TP’s transmission system) and non-designated resources (non-firm use of that TP’s transmission system).

C. A priority will be assigned to these gen-to-load impacts that properly reflects the transmission service priority assigned by the applicable Transmission Service Provider in accordance with applicable tariffs.  NAESB will develop necessary business practices that prescribe how these gen-to-load impacts are to be properly prioritized. 
D. All gen-to-load impacts in the EI are available for viewing in the IDC.

1) Will be able to view gen-to-load impacts, market flow impacts and tag impacts down to either 5% or 0%.  Can view by priority bucket.

2) The impacts will be shown on a forward direction, reverse direction and net basis.

3) It would be helpful for the IDC to come-up with an Other category that represents unaccounted for net flow after taking into account net gen-to-load, net market flows and net tag impacts.

4) Will create a tag archive that stores impacts on flowgates such that after-the-fact reviews can be performed to determine historical impacts and the specific sources of these impacts.  A detailed set of requirements will be defined on what information will be included in the archive and what entities have access to this information.
E. The IDC will use the tag impacts, market flow impacts and gen-to-load impacts to assign relief obligations on a proportional basis during TLR. 

1) The tag curtailments are made on an individual tag basis as they are done today.

2) The market flow relief obligations are reported to the markets which will then take the appropriate steps to remove their market flows.

3) The gen-to-load relief obligations are reported to both the BAs and the RCs responsible for the BAs.

4) The RCs will provide their BAs with assistance by identifying generator output adjustments that will allow them to meet their relief obligations.

F. There will be monitoring for compliance in achieving the assigned market flow and gen-to-load relief obligation.

1) The IDC will monitor whether the markets and the BAs have met their relief obligations.

2) As part of the market flow threshold field test, the NERC ORS TF is developing criteria that recognizes a time delay between the effective time of the TLR and having sufficient generation moved to achieve the relief obligation.  The criteria will also recognize a bandwidth whereby the markets/BAs have effectively met their relief obligation once their gen-to-load impacts are within this bandwidth.
3) It should be noted that meeting an NNL obligation is not a new concept.  NNL relief obligations during TRL 5 have been in-place for quite some time (since 2000).  The markets have had market flow relief obligations since 2004. 

4) The RCs will have information available to them that will let them know whether their BAs have achieved their relief obligations.  The responding RCs will report to the initiating RCs whether the BAs are unable to meet their relief obligations and other steps that must be taken to achieve the relief obligations.
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