Option Name:  Flowgate Allocation

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Problem Statement:

The Parallel Flow Visualization (PFV) project seeks to improve the wide-area view of Reliability Coordinators (RCs) in the Eastern Interconnection (EI) such that they better understand the current operating state of the bulk electric system and are better equipped to assign relief obligations during periods of congestion that are more representative of those actually contributing to congestion.  It also addresses the use of static data in the IDC that results in questionable NNL relief obligations as well as the default assumption in the NNL calculation that all generators in the EI have firm transmission service.  The role of the NAESB WEQ Business Practices Subcommittee (BPS) is to develop a mechanism to assign TLR curtailment priorities to the Generation To Load (GTL) impacts.  Three methodology options to assign curtailment priorities have been identified for further examination by the BPS – Generation Prioritization Option, Tagging Option and Flowgate Allocation Option.  This document seeks to act as a “strawman” for the development of the Flowgate Allocation Option.  The work group developed a mechanism to assign priorities of GTL impacts that will be used in the IDC to assign relief obligations during TLR.  The NERC ORS has approved modifications to the IDC to collect data and make a centralized GTL impact calculation.  In order for the IDC to curtail these impacts on a pro-rata basis along with tags, appropriate priorities must be assigned to these GTL impacts.

Overview Description of Solution:

In the Flowgate Allocation Option, the GTL impacts reported to the IDC will have their priorities established using flowgate allocations (also called firm rights on flowgates).  Hourly flowgate allocations will be made in-advance of real-time (there will be a two day-ahead allocation, a day-ahead allocation and an hour-ahead allocation).  These hourly allocations will be used in real-time to set GTL priorities in the IDC.  The two day-ahead, day-ahead and hour-ahead allocations are based on expected firm transmission usage by those BAs with impacts on the flowgate.  To the extent the real-time flows exceed the expected usage, these excess real-time flows will be assigned a curtailment priority that is the highest priority of non-firm.  The two day-ahead, day-ahead and hour-ahead impacts used in the allocation process will come from generators having firm transmission service and from transactions having firm transmission service (use reservations in two day-ahead and day-ahead allocations and use schedules in hour-ahead allocations).  The flowgate allocation process allocates the total capacity of the flowage for firm usage based on two day-ahead, day-ahead and hour-ahead predicted firm usage.  The predicted firm usage includes GTL impacts from generators considered to have firm transmission service and firm point-to-point (PTP) impacts (day-ahead impacts will be based on firm reservations and hour-ahead impacts will be based on firm schedules).  As a starting point, the flowgate allocation process needs to have the set of generators with firm transmission service that will be used to determine GTL impacts and the set of firm PTP reservations/schedules to determine PTP impacts for the period under review.

On a two day-ahead and day-ahead basis, 24 hourly allocations will be performed to determine firm rights in the forward and reverse directions.  Each hourly allocation will be based on the predicted load, topology of the system and transactions.  Load will be reduced for imports to avoid double counting the impact of reservations (while load will be decreased for import reservations, generation will not be increased for export reservations).  Merit order/block loading files that take into account units off for maintenance will be used to dispatch generators (see third major bullet in Detailed Description of Solution). Since these hourly allocations only consider generators with firm transmission service, they do not represent the actual dispatch of generators expected to occur in real-time.  Consequently, this dispatch will be considered a fictitious dispatch and ramp rates will not be applied in the day-ahead and hour-ahead allocations.
On an hourly basis, an hour-ahead allocation will be performed but will use schedules in place of reservations and will use the latest information on loads and outages to make a next-hour allocation.

The two day-ahead, the day-ahead and the hour-ahead allocations will follow a similar process to determine firm allocations that will be assigned to each Aggregate Entity
.  There will be a single allocation of firm GTL and firm PTP impacts down to 0% in the forward and reverse directions.  All Aggregate Entities will receive their 5% and greater impacts on the flowgate.  If the flowgate is not over allocated (the sum of the 5% and greater impacts exceed the capacity of the flowgate), the Aggregate Entities will receive either a portion or their full impacts down to 0%.  If there is still flowgate capacity remaining after assigning impacts down to 0%, any remaining flowgate capacity will be assigned to Aggregate Entities on a proportional basis (based on total impacts down to 0%).
To obtain 5% allocations, impacts between 0% and 5% will be removed from the down to 0% allocation.  This will leave the impacts greater than 5% and excess capacity (if any) in the 5% allocation.

The higher-of logic will be applied to the two day-ahead allocation, the day-ahead allocation and the hour-ahead allocation.  This means that to the extent the two day-ahead allocation is greater than both the day-ahead allocation and the hour-ahead allocation, you use the two day-ahead allocation in real-time to set priorities.  To the extent the day-ahead allocation is greater than both the two day-ahead allocation and the hour-ahead allocation, you use the day-ahead allocation in real-time to set priorities.  If neither the two day-ahead allocation nor the day-ahead allocation is greater than the hour-ahead allocation, you use the hour-ahead allocation in real-time to set priorities. This is being done because the hour-ahead allocation uses schedules submitted 45 minutes prior to the start of the next hour schedules and schedules may still be submitted after the snapshot is taken.  The hour-ahead allocation may not include all schedules that are submitted in real-time.
Even after applying the higher-of logic, it is likely that the real-time firm GTL impacts and firm PTP impacts (from generators considered to have firm transmission service and from firm PTP schedules) will exceed the firm allocation.  When this happens, OATI has proposed to make pro-rata curtailments where proportional amounts of firm PTP impacts and firm GTL impacts will be placed into a lowest level of firm bucket that will be curtailed first during TLR 5 (first to curtail firm service).

The following process will be used by OATI to make pro-rata curtailments when real-time firm PTP impacts and firm GTL impacts exceed the firm allocation.

· The GTL impacts will be placed into one of three buckets in real-time:

· 7 FN last to curtail firm service – will be curtailed on a pro-rata basis with other last to curtail firm service.

· 7 FCN first to curtail firm service – will be curtailed on a pro-rata basis with other first to curtail firm service.  First to curtail firm service will be entirely curtailed before last to curtail firm service is curtailed.

· 6 NN non-firm service – highest priority of non-firm service.

· The firm PTP impacts will be placed into one of two buckets in real-time:

· 7 F last to curtail firm service - will be curtailed on a pro-rata basis with other last to curtail firm.

· 7 FC first to curtail firm service - will be curtailed on a pro-rata basis with other first to curtail firm service.  First to curtail firm service will be entirely curtailed before last to curtail firm service is curtailed.

· The size of the GTL buckets and the PTP buckets for each Aggregate Entity will be determined based on the Aggregate Entity’s firm allocations versus the Aggregate Entity’s impacts from the hour-ahead allocation.  The following review will be performed for each Aggregate Entity:

· The firm GTL impacts down to 0% in the forward direction and the firm PTP impacts down to 0% in the forward direction from the hour-ahead allocation will be summed and compared to the firm allocation

· If the summed value is less than the Aggregate Entity’s allocation, no pro-rata curtailments will be made between firm PTP impacts and firm GTL impacts.  In real-time, all firm PTP schedules will be assigned a last to curtail firm curtailment priority and all GTL impacts will be assigned first to the firm GTL bucket that is remaining after reducing it for firm PTP service.  Any GTL remaining after filling the firm GTL bucket will be assigned to the non-firm GTL bucket.

· If the summed value is greater than the Aggregate Entity’s allocation, the firm allocation will be proportionally assigned to GTL and PTP based on impacts down to 0%.  This proportional assignment of firm allocation represents the size of the last to curtail firm bucket (7 FN for GTL and 7 F for PTP).  The remaining impacts down to 0% from the hour-ahead allocation will be assigned a first to be curtailed firm service and represents the size of the first to be curtailed firm bucket (7 FCN for GTL and 7 FC for PTP).  In real-time, all firm PTP schedules will be assigned a proportional amount of 7 F and 7 FC for use during TLR 5.  In real-time, all GTL impacts will first be assigned to the firm GTL bucket.  Any GTL impacts remaining after filling the firm GTL bucket will then be assigned to the first to be curtailed firm GTL bucket.  Any GTL impacts still remaining after filing both firm GTL buckets will be assigned to the non-firm GTL bucket.
Detailed Description of Solution:

· The total capacity of a coordinated flowgate will be allocated to Aggregate Entities on a two day-ahead, a day-ahead and an hour-ahead basis using estimated conditions.

· Aggregate Entities refers to a group of BAs and TSPs that can be “rolled-up” for the purposes of the allocation process.  For example, all of the Midwest ISO LBA GTL impacts can be aggregated into Midwest ISO.
· Two Day-Ahead – 24 Hour Profile

Generation to-Load Impact Calculation
· All generators with firm transmission service that are not considered out for maintenance will be included in the merit order file and are available for use in the allocation process.
· Firm reservations that sink in the BA are used to adjust the BA load down.  For those BAs that are modeled with additional granularity in the IDC (either LBAs or zones), the load adjustment will be made to each zone or LBA on a proportional basis of each zone load/LBA load to the overall BA load.
· The adjusted load is matched-up with the merit order file to determine the output of each generator.  Generator response factors are multiplied by the amount of generator output to determine impacts on flowgates in the forward and reverse direction.
PTP Impact Calculation

· A screened set of firm transmission service resvervations is used to determine PTP impacts for an Aggregate Entity’s set of flowgates.  The screening is used to remove duplicate reservations and includes reservations from other TSPs that impact the flowgate.
· Screened reservations that cross BA, LBA and zone boundaries will have their impacts split according to the following rule:
· Between BAs/LBAs/zones that are two different TSPs, 50%/50% split.
· Between BAs/LBAs/zones that are totally within a single TSP, 100% (no split).
· A transaction that spans more than two TSPs will have its impacts split such that the source and sink receive 25% impacts and intermediate parties divide-up the remainder by the number of wheeled systems involved in the transaction.
· Need input from IESO, NYISO and ISO NE as to what would be the correct set of screened reservations to use for their flowgates.
· The screened reservations are applied to a set of transfer distribution factors to determine impacts on flowgates in the forward and reverse direction.
Flowgate Allocation Run

· An Aggregate Entity’s firm GTL impact and firm PTP impacts are used to make the flowgate allocation.
· There are specific rules on the treatment of TRM and CBM in the allocation runs.
· All Aggregate Entities that report GTL flows on a flowgate will receive an allocation down to 5% as a minimum and possibly more allocation depending on the amount of firm GTL and firm PTP impacts below 5% relative to the capacity of the flowgate.  
· Day- Ahead – 24 Hour Profile 
· Uses the same process as the two day-ahead allocation: 
· 
· Continue to use reservations in both the GTL impact calculation and the PTP impact calculation.
· To avoid an opportunity for gaming, the same merit order file used in the 2 day-ahead allocation must be used in the day-ahead allocation and the hour-ahead allocation for that time period.
· Since the day –ahead allocation is one day closer to the actual operating day, the day-ahead allocation should have a better estimate of the actual operating conditions:  
· Changes to flowgate ratings. 

· New generation and transmission outages.
· New transmission service sold.

· Updated load forecast and wind forecast.  
· Follow-up item - At what time does IESO, NYISO and ISO NE know the schedules that have cleared their day-ahead market?  Should these cleared schedules appear in the day-ahead allocation process?
· Hour-Ahead – 1 Hour 
· The hour-ahead allocation is the final allocation and is run in the hour prior to real-time.
· By replacing a screened set of reservations for each TSP with a set of schedules for the entire EI, no longer have an issue with double-counting of reservations:

· Import schedules will be used to adjust the load inside the BA/LBA/zone.  The adjusted load is used in the GTL impact calculation.

· PTP reservations impacts are replaced with schedule impacts.  These need to be firm schedules on the flowgate for which impacts are to be determined.  
· The firm schedules on the flowgate will be determined using the same methodology that is used to establish firm tags during TLR (on-path tags use the Constrained Path Method and off-path tags use the Weakest Link Method).
· It is important that we assign the correct schedule impacts to the correct Aggregate Entity.  The assignment in the PTP impact calculation needs to mimic the assignment that will be made to allocations in real-time in order to determine the amount of flowgate allocation remaining that can be used to firm-up GTL flows.
· The proportional curtailment process is included in the hour-ahead allocations and determines the firm allocation shortfall and the amount of first to curtail firm assigned to the Aggregate Entity.

· Will do a two day-ahead allocation, then a day-ahead allocation and then an hour-ahead allocation.  As each of these allocations are run, the higher-of logic is applied.

· By applying the higher-of logic, this assures that even if some schedules are missing from the hour-ahead allocation run (due to firm schedules that can be submitted after the schedule deadline) should still have sufficient allocation in real-time.
· In those instances when a shortfall occurs, will use the first to curail curtailment priority to avoid downgrading any firm transmission service into a non-firm category.

· There is a secondary benefit to the use of higher-of logic.  If an error in the hour-ahead allocation run causes the allocation to go to zero, this error will not impact curtailment priorities because we are using the higher-of logic to set these priorities. 
· What if there is not enough generation to serve firm load (potential options not listed in any priority) [This is a key concept that will be addressed at the April 28-29 meeting.]
· Ramp online generation with firm transmission service 

· Ramp offline non-outage generation with firm transmission service
· Ramp generation with non-firm transmission service
· Ramp outaged generation with firm transmission service
· Curtail load

· Ramp above pmax
· Scenario 1 (with prioritized order)

1. Ramp online generation with firm transmission service
2. Ramp offline non-outage generation with firm transmission service
3. Curtail load

· Scenario 2 (with prioritized order)

1. Ramp online generation with firm transmission service 

2. Ramp offline non-outage generation with firm transmission service
3. Ramp generation with non-firm transmission service
· Scenario 3 (with prioritized order)

1. Ramp online generation with firm transmission service 

2. Ramp offline non-outage generation with firm transmission service
3. Ramp above pmax
· Merit order/Block Loading changes will only be made to the two day-ahead allocation and will migrate through time such that changes are reflected in the day-ahead allocation and the hour ahead allocation for that same day. 
· If an hourly generation dispatch file (energy dispatch file) option is used by an entity, this should only include generation with firm transmission service usage.  The following requirements must be followed:

· 24 hour hourly generation dispatch file must be submitted at a minimum of once a day.  
· More frequent updates could be submitted.
· Will provide Pmax, Pmin, and Ramp 

· If there is a problem with the hourly generation dispatch file submitted, there will be a pro-rata adjustment to the hourly generation dispatch by the IDC.
· If there is a problem with the file submittal and there is no data available, the IDC will go back to the previous hour for the first hour when data is not available (or previous day if data is not available for multiple hours). 
· 
· Because flowgate capacity is allocated among Aggregate Entities based on their projected next day usage of firm GTL and firm transmission service, still need to know which generators have firm transmission service usage in order to make the allocation.
· The firm allocation will be reduced by firm PTP impacts from tags in order to determine the amount of flowgate allocation remaining that can be used to firm-up GTL impacts.  The real-time assignment needs to mimic the PTP impact calculation assignment used in the allocation process.
· The remaining firm allocations are then used by the IDC to assign curtailment priorities to the real-time GTL impacts.
Detail Explanation for Implementing Solution (What is required to implement the solution?)

· Impact Calculation and Allocation Calculation
1. An OATI change order is needed to make the firm GTL and firm PTP impact calculation on all coordinated flowgates.  This will be a two day ahead, a day-ahead and an hour-ahead impact calculation.

· It will require the following data to make the calculation:

· List of generators by BA with firm transmission service.

· Merit order/block loading file for generators.

· Load plus losses for each BA.

· Topology of transmission system to calculate response factors.

· Firm reservations for day-ahead impact calculation.
· List of coordinated flowgates and the Aggregate Entities that have significant impacts on these flowgates.

· Impacts will be calculated down to 0% and 5% and greater in both the forward and reverse directions.  GTL impacts and PTP impacts will be calculated separately.

· The details on how load/generation will be adjusted for firm import/export transactions and how intra-BA PTP impacts will be determined will be documented in the change order requirements.

2. An OATI change order is needed to provide an allocation calculation based on the rating of the flowgate, TRM, CBM and Aggregate Entity impacts.

· An allocation calculation will be performed using impacts down to 0% to allocate the full capacity of the flowgate.  The allocation down to 0% will then be used to determine the 5% allocation by removing impacts between 0% and 5% that were included in the 0% allocation.  The 0% and 5% allocation calculation will determine allocations for all Aggregate Entities on the flowgate and will be made in the forward and reverse directions.  OATI will calculate a two day-ahead allocation that includes a 24 hour profile, a day-ahead allocation that include a 24 hourly profile and a hour-ahead allocation.

· OATI will then apply the higher-of logic to determine the firm allocation down to 0%.  Once the higher-of value for the down to 0% allocation has been determined (based on the two day-ahead, the day-ahead or the hour-ahead allocation), the 5% allocation corresponding to the higher-of down to 0% allocation will be used.  OATI will not apply the higher-of logic to both the down to 0% allocation and the 5% allocation such that the down to 0% allocation could come from either the two day-ahead allocation calculation or the day-ahead allocation calculation and the 5% allocation could come from the hour ahead allocation calculation (or vice versa).  This means the higher of logic is applied to the down to 0% allocation and the 0% to 5% impacts are removed from the down to 0% value to get the higher of down to 5% value.
· The higher-of comparison is made immediately after completing the hour-ahead allocation calculation and it identifies the next-hour firm allocation for the Aggregate Entity.  Before using these allocations to set the priorities of the GTL impacts, there will be a check performed whether there needs to be pro-rata curtailments assigned to both the firm GTL impacts and the firm PTP impacts from the hour-ahead allocation calculation.  This means the next hour impacts down to 0% will be summed (both firm GTL impacts and firm PTP impacts).  If this summed value is less than the firm allocation from the higher-of comparison (down to 0%), there is no need for pro-rata curtailments and there is no first to be curtailed firm allocation assigned to the Aggregate Entity of this flowgate.  If the summed value is greater than the firm allocation from the higher-of comparison (down to 0%), the firm allocation from the higher-of comparison will be split into a firm GTL allocation and a firm PTP allocation on a pro-rata basis using firm GTL impacts and firm PTP impacts from the hour-ahead allocation calculation.  The amount of the short-fall needed to cover impacts down to 0% from the hour-ahead allocation calculation will be assigned to the Aggregate Entity in the first to be curtailed firm service category.  Once this is done, the firm allocation plus the first to be curtailed firm allocation will match the sum of the firm GTL impacts and firm PTP impacts from the hour-ahead allocation calculation.
· OATI will then assign the real-time GTL flows and PTP impacts into the correct priority buckets before reporting them to the IDC.

· Where there were no pro-rata curtailments assigned between firm GTL and firm PTP, the firm allocation will be reduced by impacts from firm PTP schedules.  The remainder will then be used to set firm priority of the real-time GTL flows.  If there is more real-time GTL flow than the remainder of the firm allocation, this will be assigned a non-firm curtailment priority (6 NN).

· Where there were pro-rata curtailments, the firm allocation from the higher-of comparison has been split between firm GTL and firm PTP.  This split along with the amount of first to be curtailed firm allocation will be used to assign the priorities of real-time GTL flows and PTP impacts.

· Change Order 283 
1. Rather than calculate a GTL flow for each generator and assign it to a priority bucket based on the priority of the generator, will calculate the combined GTL flows of all generators inside the BA (in the forward and reverse direction and for those generators with impacts below 5% versus above 5%).
2. Will have an interface with the allocation calculation that provides BA GTL flows that then get assigned the correct priority bucket.

· 
1. 
Review of solution to “Directions for the Work Groups” document (Does the solution address the issues and concerns?  Does the solution take into account the consideration items?)
· The work group reviewed the Directions for the Work Groups and believes that the solution outlined in this option addresses the directions provided to the work groups.

· The work group reviewed the directions prior to developing its solution and added another assumption for the solution.  (See the first assumption in the next section.)
Assumptions:

· Any generating resources in the EMS model have to be reported.  If a generator is in the EMS model it should also be in the IDC model. This will include pseudo-ties.

· 
Impacted Entities (e.g. Marketer/Brokers, Transmission Service Providers/Transmission Providers, Generators, Balancing Authorities, Reliability Coordinators) 
	Impacted Entity
	Description of Impact(s)

	Transmission Service Providers
	Will need to identify generators with firm transmission service and firm PTP reservations to be used in the impact calculation process.

	See Note Below
	Will need to identify the firm merit order/block loading file that can be used in the impact calculation process. 

	
	

	
	


Note:  This applies to Load Serving Entities or entities responsible for operating a market on behalf of Load Serving Entities.
Benefits:

· Provides a better overall economic solution to congestion management in that once firm allocations have been established, can use either firm or non-firm generation to serve load without risk of curtailment during TLR 3 as long as do not exceed firm allocation.
· No longer have an issue of not receiving credit for firm redispatch or not receiving credit for redispatch that was done for a first TLR event once you have a second TLR event.

· Treat firm GTL flows and firm PTP impacts on an equal basis and does not make one subordinate to the other.

· Does not disrupt the priority of firm PTP service in that it still does not get curtailed until a TLR 5 is issued.

· Reduces the effects of non-jurisdictional entities that classify all of its generation as firm.  With an allocation process, some of that generation having firm transmission service may now be classified as first to be curtailed firm service (even on the non-jurisdictional entity’s own flowgates). 
Drawbacks:

· Requires additional change orders for impact calculation and allocation calculation.  OATI already has significant experience doing both.  
· There is no requirement for non-FERC jurisdictional entities in the EI to follow the NAESB business practices.  
· 
· 
· A situation can occur where an Aggregate Entity with only generation that has firm transmission service finds that some of its GTL flows are non-firm.  This could be caused by the load forecast and merit order/block loading file used in the hour-ahead allocation calculation and not due to GTL impacts being treated subordinate to PTP impacts.  Also, the decision on how we will determine GTL impacts when we run out of generation with firm transmission service in the impact calculation of the allocation process (see Outstanding Issue 3 below) will affect the size of the firm GTL impacts down to 0% and the first to be curtailed firm allocation for GTL flows.

Impact on NERC Standards and NAESB WEQ Business Practice Standards 

· Current NAESB Business Practice Standards – Include WEQ Business Practice Standard number and section number with a description of what needs to change.
	WEQ BPS Reference
	Description of Change

	WEQ-008 
	Minor changes may have to be made to sections of WEQ-008 but the bulk of the changes will be new sections.

	
	

	
	

	
	


· Current NERC Standards– Include NERC Standard and Requirement Number with a description of what needs to change.
	NERC Standard
	Description of Change

	None
	Don’t foresee changes to the existing standards but do see new IDC Change Order.

	
	

	
	

	
	


· New NAESB Business Practice Standards – Include WEQ Business Practice Number where changes would be applied and a description for each of the changes
	WEQ BPS Reference
	New Standard Description

	WEQ-008 – Transmission Loading Relief
	New language will have to be added to WEQ-008 to address the requirements listed in the Detail Description of the Solution section.

	tbd
	Study Criteria (Methodology posted on a public website)

	
	

	
	


· New NERC Standards– Include NERC Standards where changes would be applied and a description for each of the changes.
	NERC Standard 
	Description of Change

	
	

	
	

	
	

	
	


Impact on IDC Change Order 283:

· Modifications are needed to the aggregation of GTL flows in the GTL flow calculation.  Since CO 283 is a closed, a new IDC CO is needed.

· 
Coordination with Other Groups (e.g. OASIS Subcommittee, Joint Electric Scheduling Subcommittee, IDC Working Group, Coordinate Interchange Standard Drafting Team, TLR Standard Drafting Team) - include the group and what coordination needs to occur.
	Entity Name
	Coordination Required

	NERC Group (Tbd)
	NERC will be responsible for determining the tests to identify coordinated flowgates.

	
	

	IDCWG
	Will need to coordinate 
a new IDC change order.



	
	


Outstanding Issues Not Addressed in Solution:

1. Firm PTP reservations internal to the BA will have their impacts determined in the two day-ahead and the day-ahead allocation process.  How do we determine these impacts if the reservation granularity is at the BA level?
2. A question has been raised on the load/generation adjustments that are needed for import/export transactions.  Need to run through an example that shows there is no double counting.

3. We have three scenarios that describe what to do when do not have enough generation with firm transmission service to serve adjusted load during the impact calculation of the allocation process.  This is a key concept that will be addressed at the April 28-29 meeting.
4. We still have to resolve any issues on when NYISO and IESO schedules are available for the two day-ahead, the day-ahead and hour-ahead allocations (these two entities do not have firm transmission service reservations).  Also need to check on when day-ahead firm reservations are available for all other entities.

5. 

� Aggregate Entity refers to a group of BAs and TPs that can be rolled-up for the purposes of the allocation process.  For example, all of the Midwest ISO LBA GTL impacts can be aggregated into Midwest ISO.
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