AI #76: Managing Pseudo-Ties in IDC (Parking Lot Item #27)
1. Introduction
Pseudo-ties are a special type of intra-Balancing Authority (BA) transaction whereby the generator of a BA physically resides outside the contiguous boundaries of the BA.  In real-time systems, pseudo-ties are measurements that are incorporated into the ACE/AGC calculations. Currently there are no requirements to tag pseudo-tie transactions as these are not Interchange Transactions. This document describes the modeling of pseudo-ties in the NERC Interchange Distribution Calculator (IDC) in its current form, and as designed for the Parallel Flow Visualization (PFV) project.
2. Current IDC
2.1. Current IDC with Tagged Pseudo-Tie
When a pseudo-tie is tagged, the GCA and LCA of the e-Tag are the same.  The IDC calculates the relative contribution of an e-Tag on a flowgate as the difference between the GCA and LCA TDFs to the swing bus.  Since pseudo-ties are intra-BA transactions, the GCA and LCA of a pseudo-tie e-Tag are the same and the TDF of the transaction on any flowgate is zero.
There are special cases in the IDC where the source point of the GCA is modeled as a pseudo-BA.  Pseudo-BA is defined by a set of generators in the IDC model comprising a control area for the purpose of special tagging and IDC processing needs.  Pseudo-BAs are not Balancing Authorities.  Pseudo-BAs can be used in the IDC to represent pseudo-ties as well as intra-BA bilateral transactions. Examples of these include TAP (in TVA), OMU (in LGEE) and SPIF (in SPC).  
The closest representation of pseudo-tie through pseudo-BA is SPIF, which models the Island Falls generation plant in Saskatchewan, Canada, serving the load of SPC.  The only physical connection between the Island Falls generators and the SPC loads is through Manitoba (MHEB).  An intra-BA tag is created where SPC is both the GCA and LCA with a path through the MHEB transmission system. Under this specific condition, IDC models the source of the e-Tag as SPIF and the sink of the tag as SPC. Since the TDF of such tag is non-zero (SPIF→SPC), the e-Tag is subject to curtailment by the IDC on flowgates where the SPIF→SPC TDF is greater than 5%.  In real-time, the Island Falls generators are likely modeled as adjustments to the AGC/ACE calculations as they are fully owned by SPC. By tagging pseudo-ties and modeling them as pseudo-BAs, the IDC will use the transmission service priorities on the tag to identify the appropriate priority bucket.  
2.2. Current IDC with Non-Tagged Pseudo-Tie
When a pseudo-tie is not tagged the IDC does not have direct information about the energy flow from the generator to the load.  However, it is possible to model pseudo-tie transactions through Network/Native Load (NNL) modeling for non-market entities or through Market Flow (MF) for PJM, MISO and SPP.
The NNL model requires that the generator be at least partially owned by the BA through IDC Joint Owned Unit (JOU) model.  NNL impacts are treated as firm transactions and utilize a static generator model for the output of the generator.  It only provides relief obligation from the BA on a flowgate in TLR levels 5a and 5b. 
Market flow data is provided to the IDC via the market flow interface.  These data are provided in priorities ED-2, ED-6 and Firm-7 and may not directly represent the pseudo-tie transaction, but the total aggregate of generators serving network load for the market BA.  Data in priorities ED-2 and ED-6 is non-zero only when the market flow exceeds the markets’ allocation amount on the flowgate. 
2.3. Notes on Current IDC Pseudo-Tie Model
Note 1:	Not every generator in non-market BAs are modeled through NNL. Only the generators where the total maximum MW of all units on a given bus is greater than 20 MW in the IDC base case model are subject to NNL calculations.  Generators where the total MW is less than 20 MW are ignored by the IDC in NNL calculations.
Note 2:	Tagged pseudo-ties without a corresponding pseudo-BA model are ignored by the IDC by virtue of the TDF being zero on all flowgates.  As such, these pseudo-ties must be modeled via NNL, as a non-tagged pseudo-tie, in order for its impact to be recognized by the IDC.
Note 3:	For non-market entities, a tagged pseudo-tie modeled with a corresponding pseudo-BA requires the MBASE of the generator be set to zero, or the pseudo-tie may be double-counted as a tag and as NNL.  This, however, can be managed by the Reliability Coordinator through the webSDX by setting the de-rate factor of the generators to zero.
Note 4:	For market entities, a tagged pseudo-tie modeled with a corresponding pseudo-BA may also be double counted in the tag and in the Market Flow, unless the market BA removes the impact of the pseudo-tie in the Market Flow it provides the IDC. 
The difference in transmission service curtailment priorities for the different models of pseudo-tie transactions is a larger problem related to intra-BA transactions that the PFV attempts to address.  Until such time when PFV goes into operation, the IDC needs all non-firm pseudo-tie transactions to be tagged and modeled through pseudo-BAs in order to properly account for the transmission service priorities.  
Table 1, below, depicts the different pseudo-tie models in the current IDC.
	BA Type
	Type
	Pseudo
BA
	NNL Model
	Market Flow Model
	Priorities
	Double Counted

	Non-Market
	Tag
	Yes
	Maybe
	No
	All
	Maybe

	
	
	No
	Yes
	No
	7
	No

	
	Non-Tagged
	No
	Yes
	No
	7
	No

	Market
	Tag
	Yes
	No
	Maybe
	All
	Maybe

	
	
	No
	No
	Yes
	2, 6 and 7
	No

	
	Non-Tagged
	No
	No
	Yes
	2, 6 and 7
	No


Table 1: Modeling of pseudo-ties in the current IDC

3. Parallel Flow Visualization
The main characteristics of the Parallel Flow Visualization project are summarized below:
· GTL impacts are calculated for all BAs in the Eastern Interconnection.
· The GTL impacts replace the Market Flow values provided by the Markets (PJM, MISO and SPP) in TLR calculations.
· The GTL impacts replace the NNL values currently calculated by the IDC for the non-Market entities in TLR calculations.
· GTL impacts are calculated for all of the eight transmission service priorities (0 to 7), and are not limited to the Markets priorities 2, 6 or 7 or the non-Markets priority 7.
· Generator MW outputs will be provided by the RCs or BAs via the webSDX.
· Generation priorities for generators serving network load can be provided through e-Tags (Tag All Non-Firm option) or through the webSDX (Generation Prioritization option).  Generator priorities are only required to be provided if the priority of the generator on the Transmission Service Provider(s) is non-firm.  If not provided, the priority of the generators is assumed firm.
· Tag All Non-Firm Option:
· The Energy Profile in the e-Tag is ignored in lieu of the generator MW outputs provided via the webSDX.
· In the current design, IDC wouldn’t know what to do when there are multiple TSPs on the transmission path of the e-Tag. The current expectation is that the tag would have a GCA, LCA and a single TSP on the path. The priority of the generator would be derived from the Transmission Profile on the single TSP on the path.
· Generation Prioritization Option:
· The current design does not provide for submitting generation priorities for multiple TSPs.
· General comments:
· Currently, the GTL is designed and implemented so that there is a single generator priority profile for each generator serving the BA network load.
· Jointly-owned units may have multiple generator priority profiles. However, only one priority profile is allowed for each owner BA.
· The main limitation of the current GTL design in regards to pseudo-ties is its inability to accurately model pseudo-tie generators serving network load when the generator crosses Transmission Service Providers (TSPs).
· GTL is designed to allow for a single priority profile for the BA owner of the generator.
· If the generator in GTL crosses multiple TSPs the transmission priorities on the different TSPs cannot be modeled.
· The current GTL design and implementation does not support the case when the generator is contracted to serve network load through multiple TSPs using non-firm service.
· Even if the generator is contracted across multiple TSPs using firm service, the GTL First-to-Curtail (FTC)/Last-to-Curtail (LTC) logic trumps the contracted service if information about the contract is not available to the IDC.  That is, if the BA with the pseudo-tie and an external TSP/BA do not share a reciprocity agreement, the assumed firm pseudo-tie will be assumed FTC.
OATI proposes the following changes to the GTL design in order to address pseudo-ties in the IDC PFV:
· Modeling:
· Each IDC generator serving network load on a BA must have a list of TSPs associated with the generator serving network load on the BA.
· If the generator is a JOU, it needs a list of TSPs for each BA owner of the generator.
· The list of TSPs for each BA for a given generator will be managed through the Book of Flowgates.  It will be possible to manage the mapping via the webSDX by removing or adding TSPs to the generator map.
· Currently, the IDC contains a mapping of BAs to TSPs, which is maintained through the Book of Flowgates (BoF).  OATI proposes that, in absence of the mapping for a given generator, the IDC will assume that all TSPs mapped to the BA owner are mapped to the generator.
· Usage:
· If transmission service priority for a given generator mapped to a TSP is not provided, the priority is assumed FIRM Last-to-Curtail.  That is, if a TSP is contracted to provide transmission service to a generator serving network load for a given BA, the default priority of FIRM LTC takes precedence over the lack of agreement between the entities.
· Tag All Non-Firm Option:
· An e-Tag is not required if the transmission service priority is FIRM.  This is consistent with the current GTL design.
· If an e-Tag is provided, only the mapped TSPs will be considered.  If a TSP is provided in the e-Tag and the TSP is not in the list of mapped TSPs, the TSP will be ignored.  This assures that a consistent and accurate mapping is always required.
· If an e-Tag is provided and only a subset of TSPs mapped to the generator is included, it is assumed that the mapped TSPs not on the e-Tag utilizes FIRM transmission service, consistent with the default firm priority.
· Consistent with the current GTL/PFV design, the energy profile of the e-Tag will be ignored.
· The IDC will utilize the provided transmission service priority when identifying the priority of the generator on a mapped TSP with a flowgate in TLR.  This is consistent with current Constrained Path Method implementation in IDC.
· When a TLR on a flowgate in a TSP other than the mapped TSPs, the generator priority will be determined through the Weakest Link method, consistent with current IDC practices. 
· Generator Prioritization Option:
· Generator priorities are not required if the priority on all mapped TSPs is FIRM.  This is consistent with the current GTL design. 
· When generator priorities are provided via the webSDX, only the mapped TSPs will be considered.  If a TSP is provided in the webSDX message and the TSP is not in the list of mapped TSPs, the TSP will be ignored.  This assures that a consistent and accurate mapping is always required.
· When generator priorities are provided via the webSDX and only a subset of TSPs mapped to the generator is included, it is assumed that the mapped TSPs not on the generator priority message utilizes FIRM transmission service, consistent with the default firm priority.
· The IDC will utilize the provided transmission service priority when identifying the priority of the generator on a mapped TSP with a flowgate in TLR.  This is consistent with current Constrained Path Method implementation in IDC.
· When a TLR on a flowgate in a TSP other than the mapped TSPs, the generator priority will be determined through the Weakest Link method, consistent with current IDC practices.
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3.1. Notes on Parallel Flow Visualization Pseudo-Tie Model
Note 1:	The mapping of TSPs to a given generator assures that IDC has an accurate description of all TSPs associated with a generator serving network load.
Note 2:	The proposed methods for Tag All Non-Firm and Generation Prioritization options provide identical functionality.
Note 3:	Mapped TSPs to a given generator are assumed FIRM LTC, unless they are specifically designated as non-firm.  Mapped TSPs are never assigned FIRM FTC status.
Note 4:	The proposed method assures the proper use of the Constrained Path and Weakest Link methods for loop flows.  Absence of an agreement the generator will use the Weakest Link Method for identifying the priority of the generator on a loop flow flowgate, or FTC if the priority on all TSPs on the path of the generator is firm.
4. Example
Suppose a generator physically located on BA-1, owned by and providing 78 MW of network service to BA-3, as indicated in Figure 1, below. The transaction is pseudo-tied from the generator to BA-3.  Suppose that transmission arrangements have been made with the TSPs in BA-1, BA-2 and BA-3 in support of the transaction as:
TSP-1:	78 MW of 7-FN
TSP-2:	50 MW of 7-FN
	28 MW of 5-NM
TSP-3:	78 MW of 6-NN
Case 1 – Current IDC:
Case 1.1 – Pseudo-Tie is not tagged:
Case 1.1.1 – BA-3 is Market:
As a Market, BA-3 provides Market Flows on Flowgates A, B, C and D.  The MW amount in priorities ED-2, ED-6 and Firm-7 depend on the total MW impact of BA-3 generators serving BA-3 network load on the flowgates, and the allocation amounts that has been granted to BA-3 on the flowgates.
Case 1.1.2 – BA-3 is Non-Market:
As a non-Market, the IDC calculates NNL impact of BA-3 on flowgates A, B, C and D, if a TLR 5a or 5b is called on the flowgates.  If the GLDF of the pseudo-tied generator in BA-3 exceeds 5%, BA-3 will be subject to NNL relief obligation as a Firm (priority 7) transaction.
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Figure 1: Example Pseudo-Tie
 
Case 1.2 – Pseudo-Tie is tagged:
Case 1.2.1 – BA-3 is Market:
Case 1.2.1.1 – Pseudo-Tie generator is not Pseudo-BA
Since the pseudo-tie generator is not a pseudo-BA in the IDC, the tag does not impact any flowgate. The impact of the pseudo-tie generator must be provided to the IDC through the BA-3 Market Flows on Flowgates A, B, C and D.  The MW amount in priorities ED-2, ED-6 and Firm-7 depend on the total MW impact of BA-3 generators serving BA-3 network load on the flowgates, and the allocation amounts that has been granted to BA-3 on the flowgates. 
Scenario 1.2.1.2 – Pseudo-Tie generator is Pseudo-BA
With the pseudo-tie generator being modeled as a pseudo-BA in the IDC, the tag may have non-zero impact on flowgates. The Market must remove the generator from the Market Flow values it provides the IDC to prevent double-counting the pseudo-tie transaction in the Market Flow.  The priority of the pseudo-tie tag on flowgates A, B, C and D are:
Flowgate A in TSP-1:	Priority 7: 78 MW (CPM)
Flowgate B in TSP-2:	Priority 5: 28 MW (CPM)
	Priority 7: 50 MW (CPM)
Flowgate C in TSP-4:	Priority 5: 28 MW (WL from TSP-2)
	Priority 6: 50 MW (WL from TSP-3)
Flowgate D in TSP-3:	Priority 6: 78 MW (CPM) 
Case 1.2.2 – BA-3 is non-Market:
Case 1.2.2.1 – Pseudo-Tie generator is not Pseudo-BA
Since the pseudo-tie generator is not a pseudo-BA in the IDC, the tag does not impact any flowgate. The impact of the pseudo-tie generator on the flowgates is calculated by the IDC as part of NNL in TLR 5a or 5b.  If the GLDF of the pseudo-tied generator in BA-3 exceeds 5%, BA-3 will be subject to NNL relief obligation as a Firm (priority 7) transaction. 
Scenario 1.2.2.2 – Pseudo-Tie generator is Pseudo-BA
With the pseudo-tie generator being modeled as a pseudo-BA in the IDC, the tag may have non-zero impact on flowgates. In order to prevent double counting the pseudo-tie generator in NNL calculations, the generator must be de-rated by BA-3 through the webSDX. The priority of the pseudo-tie tag on flowgates A, B, C and D are:
Flowgate A in TSP-1:	Priority 7: 78 MW (CPM)
Flowgate B in TSP-2:	Priority 5: 28 MW (CPM)
	Priority 7: 50 MW (CPM)
Flowgate C in TSP-4:	Priority 5: 28 MW (WL from TSP-2)
	Priority 6: 50 MW (WL from TSP-3)
Flowgate D in TSP-3:	Priority 6: 78 MW (CPM)
Case 2 – PFV IDC with OATI proposal:
Case 2.1 – Tag All Non-Firm:
An e-Tag will be provided to represent the transmission service priorities of the pseudo-tie generator.  The e-Tag will have the following characteristics:
GCA:	BA-3
Path 1:	TSP-1:	78 MW in transmission service 7-F/7-FN
Path 2:	TSP-2:	28 MW in transmission service 5-NM
		50 MW in transmission service 7-F/7-FN
Path 3:	TSP-3:	78 MW in transmission service 6-NN
LCA:	BA-3
The energy profile of the e-Tag will be ignored. If a TLR is called on the flowgates, the IDC will assign the pseudo-tie generator the following priorities, depending on the flowgate: 
Flowgate A in TSP-1:	Priority 7: 78 MW (CPM)
Flowgate B in TSP-2:	Priority 5: 28 MW (CPM)
	Priority 7: 50 MW (CPM)
Flowgate C in TSP-4:	Priority 5: 28 MW (WL from TSP-2)
	Priority 6: 50 MW (WL from TSP-3)
Flowgate D in TSP-3:	Priority 6: 78 MW (CPM)
Case 2.2 – Generator Prioritization:
The priority of the pseudo-tie generator will be provided via the webSDX and will have the following characteristics:
BA-3
TSP-1:	78 MW in transmission service 7-F/7-FN
TSP-2:	28 MW in transmission service 5-NM
	50 MW in transmission service 7-F/7-FN
TSP-3:	78 MW in transmission service 6-NN
If a TLR is called on the flowgates, the IDC will assign the pseudo-tie generator the following priorities, depending on the flowgate: 
Flowgate A in TSP-1:	Priority 7: 78 MW (CPM)
Flowgate B in TSP-2:	Priority 5: 28 MW (CPM)
	Priority 7: 50 MW (CPM)
Flowgate C in TSP-4:	Priority 5: 28 MW (WL from TSP-2)
	Priority 6: 50 MW (WL from TSP-3)
Flowgate D in TSP-3:	Priority 6: 78 MW (CPM)
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