Work Paper – Two Tiered Curtailment


Introduction

Parallel Flow Definition

The electricity industry for years has grappled with the fact that electric power does not flow as directed on the grid, but rather as described in Ohm’s law, flows along the path of least resistance.  It is the configuration of the electric grid that dictates the resistance that governs the flow of electricity.

This disconnect in the “contract path” between source and sink becomes a reliability concern when an attempt to dispatch scheduled flows negatively impacts the system by creating actual flow patterns that are significantly different from scheduled flows due to the physical reality of the transmission system.  These unscheduled flow patterns can load transmission facilities beyond their rated capacity even though these facilities could accommodate the nominal quantity scheduled for transfer had the actual flows matched those scheduled. 
Unscheduled flows, also known as loop flows or parallel flows, result from the difference between the energy that is scheduled to flow across an interface connecting two control areas versus the amount of energy that actually flows across the interface between these two control areas.  In addition, parallel flows are caused by a control areas’ generation-to-load dispatch when a portion of the resulting flows travel over neighboring systems.

Unscheduled flows appear not only on the interface between control areas but they also appear on the transmission facilities internal to the control areas.  Transmission service is sold on a contract path basis where the transmission customer arranges service from the source control area to the sink control area.  When this service is scheduled, it follows the path of least resistance that may flow over the source transmission system and sink transmission system (on-the-path flows) as well as on other transmission systems that are not parties to the transaction (off-the-path flows).

· When a schedule contributes to congestion on a system that sold the transmission service, the Transmission Service Provider (TSP) must honor the priority of the service sold on their system.  When TLR is called in the Eastern Interconnection (EI), the IDC uses the constrained path logic to assign a curtailment priority based on the priority of the service sold within that transmission system.
· When a schedule contributes to congestion on other systems that have not sold transmission service, these are considered off-the-path flows or parallel path flows and there is no tariff requirement that other TSPs honor the priority of the transmission service sold by the on-the-path parties.  When TLR is called in the EI, the IDC uses the weakest link logic to assign a curtailment priority based on the lowest level of transmission service sold by all TSPs along the path.
NERC IDC Process for the Eastern Interconnection

The NERC IDC has a well-defined method for determining Interchange Transactions priorities on a flowgate in TLR, and it is described in the NAESB TLR Business Practice Standard (see Appendix A).  These methods take into account the service territory (Transmission Service Provider, or TSP) where the flowgate in TLR is located and the Transmission Service Reservations (“TSR”) purchased by the Transmission Customer in support of the Interchange Transaction and its description on approved eTags.  The next paragraphs summarize the methods for determining Interchange Transaction priorities on a flowgate in TLR.

An Interchange Transaction eTag (“Tag”) contains many attributes. The ones of relevance to the NERC IDC for the purpose of determining the Tag priority for a flowgate in TLR are:

· Energy Market Profile at a given point in time

· Contracted path of the Tag, including:

· TSPs on the path

· TSRs capacity (MW) and priority on each TSP

For the sake of the examples described below, the following Tag transaction will be considered:

Energy:
100 MW

TSPs on path:

TSP-Source:
TSR-Source:
100 MW, Priority 7F


TSP-A:
TSR-A:
100 MW, Priority 3ND


TSP-B:
TSR-B-1:
60 MW, Priority 7F



TSR-B-2:
40 MW, Priority 2NH


TSP-Sink:
TSR-Sink:
100 MW, Priority 7F

The figure below depicts the exampled Tag and the surrounding interconnected Transmission Service Providers:
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The first step in determining a Tag priority is to identify the relationship between the TSPs on the path of the Tag and the TSP of the flowgate in TLR.  When the TSP of the flowgate in TLR is one of those on the path of the Tag, the Tag is considered On-Path.  When none of the TSPs on the tag is the one experiencing the TLR, the Tag is considered Off-Path.  For instance, if the flowgate in TLR is located in TSP-Source, TSP-A, TSP-B or TSP-Sink, the Tag is regarded as “On-Path”. Otherwise, if the flowgate in TLR is located in either TSP-X or TSP-Y, the Tag is regarded as “Off-Path”.

For On-Path Tags, the IDC uses the Constrained Path Method (“CPM”), whereby the IDC uses assigns the priority of the Tag on the flowgate in TLR as that of the TSP experiencing the TLR.  For example:

· TLR on flowgate in TSP-Source:

· Tag is considered as Priority 7F for the entire 100 MW amount.

· TLR on flowgate in TSP-A:

· Tag is considered as Priority 3ND for the entire 100 MW amount.

· TLR on flowgate in TSP-B:

· Internally to the IDC, the Tag is divided into two distinct transactions, one with 60 MW on Priority 7F, and another with 40 MW on Priority 2NH.  In doing so, the Tag is accurately represented and neither the 7F component of the Tag is downgraded to non-firm, nor is the 2NH component of the Tag upgraded to firm.

· TLR on flowgate in TSP-Sink:

· Tag is considered as Priority 7F for the entire 100 MW amount.

For Off-Path Tags, the IDC uses the Weakest Link (“WL”) Method.  The purpose of the WL Method is to assign a priority to a Tag when it is not scheduled through the TSP experiencing the TLR, and a curtailment order cannot be clearly determined.  In the Eastern Interconnection (NERC IDC), the WL method assigns priorities to the energy amount of the tag, iteratively, from the lowest to the highest priority of all TSR priorities from all TSPs on the path of the Tag, and until the entire energy amount is assigned a priority. For example, if the flowgate experiencing the TLR is on TSP-X or TSP-Y, the Tag is considered as Off-Path and the priorities would be assigned as follows:

· Step 1: Identify the total energy MW of the Tag:

· Energy = 100 MW

· Step 2: Beginning from the TSR with the lowest priority, iteratively assign the priority on the Tag by the MW amount of the TSR, up to the total energy MW of the Tag:

· Iteration 1: TSR-B-2

· 40 MW in Priority 2NH:

· Tag has 40 MW in Priority 2NH

· Tag has 60 MW unassigned

· Iteration 2: TSR-A

· 100 MW in Priority 3ND:

· Tag has 100 MW in Priority 3ND

· Tag has 0 MW unassigned

· Step 3: Energy is fully assigned priorities:

· Tag has 40 MW in Priority 2NH

· Tag has 60 MW in Priority 3ND

The following are some important points to note on CPM and WL methods:

1. Although the Tag has many TSRs with firm priority reservation, if the Tag is Off-Path the Tag energy amount is fully assigned priorities and none of the firm reservations are used.

2. If the tag has firm TSR across its entire path, the tag will be considered firm on the entire Eastern Interconnection by virtue of the WL method process.

3. Network and Native Load (NNL) implicitly uses the CPM and WL methods.  NNL can be represented as a transaction that sources and sinks in the same TSP and, as such, the priority of the NNL is carried over to the entire Eastern Interconnection.  Currently, the IDC implicitly assigns firm priority for NNL transactions.

4. CPM and WL methods are different between Eastern and Western Interconnections.  Although the purpose of this write-up is not to describe the advantages and disadvantages of the Eastern and Western Interconnection approaches, it is important to note the differences:

a. The Western Interconnection utilizes the Uscheduled Flow (“USF”) Mitigation Procedure for curtailment of loop-flow off-path transactions on Qualified Paths (flowgates).

b. In the USF procedure On-Path Tags are not curtailed at all; that is, as long as the Tag has a TSR on the TSP experiencing the emergency condition, regardless of the TSR priorities.

c. In the USF procedure all Off-Path Tags are subject to simultaneous curtailment regardless of the TSR priorities.  
WECC Unscheduled Flow Mitigation Procedure
 
WECC has the same firm and non-firm transmission service products as the Eastern Interconnection (EI) but they use the rated system path method to review and approve transmission service.  
This 
is still a contract path approach in that the reservation is granted over a specific path that establishes its curtailment priority on that path but the schedules may produce actual flows on multiple paths (on those paths where a reservation exits as well as other paths).  WECC is similar to the EI in that they have on-the-path flows and off-the-path flows (or parallel path flows).  This flow designation is a factor when congestion occurs and steps must be taken to reduce flow impacts.

WECC does not use TLR to manage congestion.  They have an unscheduled flow (USF) mitigation procedure that applies to a limited number of paths and all Purchasing/Selling Entities (defined as Recievers in th UFMP) in the West.  
The East uses the on-the-path (constrained path) and the off-the-path (weakest link) logic to establish curtailment priorities during TLR.  In both the constrained path and the weakest link logic, the priority of the transmission service is used to establish the curtailment priority.  The West also uses an on-the-path and off-the-path designation to establish curtailment priorities.  However, this is not the same as the East in that the priority of the transmission service that was obtained is not a factor when deciding which off-the path schedules to curtail, only the TDF of the schedules.

Currently, the West requires the transmission operator to provide a level of accommodation on the rated path prior to any off path curtailment. (Accommodation is determined by the amount of energy scheduled on the path compared to that rating of the path. As an example, an accommodation requirement would say that if the path is rated at 1,000 MW then there could only be 950 MWs scheduled on the path. If less than 950 MWs is scheduled, no on path schedules will be curtailed. If more than 950 MWs is scheduled on the path, the path operator should curtail the schedules down to 950 MWs. The procedure does not specify how the path operator must do this, but typically the path operator will curtail non-firm transmission first and firm transmission only if no non-firm transmission is scheduled.) When a curtailment step is called for, all off-the-path schedules (parallel path schedules) with a TDF on the overloaded path above the stated threshold for that step will have a relief requirement associated with it.  
The off-the-path schedules are assigned this relief requirement without considering the priority of transmission service they have on the parallel path, only the TDF  of the schedule. 
 Likewise, there is no requirement to consider the priority of transmission service for the on-the-path schedules when deciding to require relief from off-the-path schedules.  Effectively, the current USF mitigation procedure assigns a curtailment priority to parallel path flows at one level below the lowest curtailment priority of the on-the-path flows.
  All off-the-path flows with  a TDF above the threshold for that step are treated equally in that there is no distinction between off-the-path flows with firm service on another path versus non-firm service on another path.   

If a purchasing/selling entity (PSE) schedules power in the West from Oregon to Arizona, the PSE could use a transmission contract path that goes across Path 66 or a path that goes a different route and does not use Path 66.  If the PSE uses Path 66 and Path 66 starts getting overloaded, the path operator will look to see what is scheduled versus what the path can handle.  If in this case the path is scheduled 3000 MWs of flow and it is capable of handling 4800 MWs of flow, then no on-the-path schedules will be curtailed.  Only schedules that are by contract not flowing on Path 66 would be curtailed, regardless of the priority of transmission service purchased by any entity.

This practice is documented in Attachment 1 of the USF Mitigation Plan (see Appendix B).  It should be noted that WECC is reviewing the curtailment priorities in the USF Mitigation Plan and has discussed a change that will consider both on-the-path/off-the-path designation as well as the priority of the transmission service sold.  This proposed change is still at the concept level and has not been captured in a written document.  An example may help to understand the proposed change in the West.

The West is looking at adding in the transmission priority such that first those schedules flowing off-the-path with transmission priority 0 would be curtailed, and then those schedules flowing on-the-path with transmission priority 0, then off-the-path with transmission priority 1, then on-the-path with transmission priority 1, etc.  Under this approach, off-the-path firm will be curtailed prior to on-the-path firm
.

Finally, some items of note not discussed above. First, currently the WECC process does not require any specific schedule be curtailed, only that the PSE taking ultimate delivery of the energy provide relief, either through curtailment of the identified schedule, creation of a counterflow schedule or in some other way provide relief. Next, the current WECC process would never require a schedule to curtailed 100% to meet its assigned relief requirement. Depending upon the step, the most any schedule would be required to be curtailed to meet the relief requirement assigned to it is 35% if the tag is implemented prior to the start of the procedure. Finally, any tag implemented after the procedure starts has a relief requirement equal to its impact if its TDF is greater than 5%, regardless of transmission priority.
There are two reasons for including this summary in the parallel flow curtailment priorities to use in the East discussion.  First, a concern has been raised that establishing parallel flow curtailment priorities that may differ from the current TLR process is encroaching on policy issues that are not under the purview of the NAESB BPS.  No one questions that the assignment of curtailment priorities in the East during TLR is a commercial issue where NAESB has responsibility.  It is somewhat interesting that the West is having this very same discussion and yet, they do not see this as a policy issue that can only be addressed by FERC. 
 Second
, the very issue of applying a two-tier firm curtailment process in the East has already been in-place for some time in the West.  In fact, the changes the West is considering would make it exactly like the two-tier approach proposed in the East except the East only intends to apply the two tiers to firm parallel flows where no seams agreement exists between the parties.  The West is currently developing  a form of a two-tier curtailment process to both firm and non-firm parallel flows but it is still early in the process and the final resolution is not known at this time.    


Seams Agreement Definition
Overview of First To Curtail Examples
Appendix C First to Curtail –Last to Curtail provides a number of examples in an effort to clarify the circumstances on when the First to Curtail rules would apply during a TLR Level 5 event.  First to Curtail only applies to off-the-path Parallel Flows resulting from firm transaction flows either within the Balancing Area (BA) or between BAs or from firm generation to load (GTL) flows within the BA that cause a constraint on a third party BA where no direct Seams Agreements are in place between the third party BA and one of the transacting BAs or the Source BA of the firm GTL flows.   These examples describe how First to Curtail and Last to Curtail would work for firm transaction flows and firm GTL flows.  Note the examples consider that the Firm Transaction Flows and/or Firm GTL Flows have met the minimum IDC threshold in order to be subject to curtailment.
Firm Transaction Flows
On-the-Path

In Example 1 the assumption is that there are no Seams Agreements between the BAs.  Firm Transmission Service is purchased between BA-1 and BA-3. Since BA-1 and BA-3 sold firm transmission service on their systems, if there is a constraint on either of their systems, the Firm Transaction Flow is considered on-the-path that is subject to the priority of the service sold in either system, (Last to Curtail firm curtailment priority).  In this case, it is not Parallel Flows.  If there was a constraint on either BA-2 or BA-4 resulting from scheduling the Firm Transmission Service sold (off-the-path with no Seams Agreement), the Firm Transaction Flows causing the constraints on BA-2 and BA-4 would go in the First to Curtail firm curtailment priority.
Example 2 is similar to Example 1 in there are no Seams Agreements.  In this example there Firm Transmission Service from BA-1 to BA-4 wheeled through BA-3.  In this example, if there is a constraint in BA-1, BA-3 or BA-4 resulting from scheduling the Firm Transmission Service sold between the BAs these Firm Transaction Flows will go in the Last to Curtail.  If there was a constraint on BA-2 resulting from scheduling the Firm Transmission Service sold (off-the-path with no Seams Agreement), the Firm Transaction Flows causing the constraints on BA-2 would go in the First to Curtail.

Seams Agreement

Example 3 begins to look at the impact of Seams Agreements in determining when First to Curtail and Last to Curtail are considered.  In this example, Intra-BA Firm Transmission Service is purchased in BA-2 and there is a Seams Agreement between BA-2 and BA-3.  No Seams Agreements exist with BA-1 or BA-4.  If the Firm Transaction Flow from the Intra-BA-2 Firm Transmission Service causes a constraint on either BA-2 or BA-3, the flow goes into Last to Curtail.  If the Firm Transaction Flow from the Intra-BA-2 Firm Transmission Service causes a constraint on either BA-1 or BA-4, then the Firm Transaction Flows in BA-1 and BA-4 go into the First to Curtail.  BA-2 is considered on-the-path and BA-3 Parallel Flows recognizes the existence of seams agreements.
On-the-Path and Seams Agreement

Example 4 looks at a combination of on-the-path rules and Seams Agreements.  In this example, Firm Transmission Service was purchased between BA-1 and BA-2.  Additionally, there is a single Seams Agreement between BA-2 and BA-3.  There are no other Seams Agreements between the BAs.  In this example, if there is a constraint in BA-1, BA-2, BA-3 resulting from scheduling the Firm Transmission Service, the Firm Transaction Flows would go into the Last to Curtail.  Only if the Firm Transaction Flow from the Firm Transmission Service caused a constraint on BA-4 (off-the-path with no Seams Agreement) would the Firm Transaction Flows go into First to Curtail provided the impacts from the Firm Transaction Flow met the minimum IDC Threshold.
Off-the Path and No Seams Agreement

Examples 5 and 6 show the differences in First to Curtail and Last to Curtail, if there were no Seams Agreements in Examples 3 and 4, respectively.  In Example 3 there was a Seams Agreement in place in between BA-2 and BA-3.  In that example if the Firm Transaction Flow from the Intra-BA 2 Firm Transmission Service caused a constraint on either BA-2 or BA-3, the Firm Transaction Flows would go into the Last to Curtail.  In Example 5, since there is no Seams Agreement in place between any of the BAs, a constraint caused by the Firm Transaction Flow from the Intra-BA-2 Firm Service on neighboring BAs would go into First to Curtail.  Only if the constraint was in BA-2 would the Firm Transaction Flow go into the Last to Curtail.
Example 6 has Firm Transmission Service purchased between BA-1 and BA-2.  Neither BA-1 nor BA-2 has a Seams Agreement with BA-3 or BA-4.  If a constraint is caused in BA-1 or BA-2, the Firm Transaction Flows will go into Last to Curtail.  Unlike Example 4, where there is a Seams Agreement between BA-2 and BA-3, a constraint on BA-3 resulting from scheduling the Firm Transmission Service sold between BA-1 and BA-2, the Firm Transaction Flows will go into First to Curtail as would a similar constraint on BA-4.

Generation to Load
For the Firm GTL in one BA impacting another BA (Parallel Flows on the other BA), the Firm GLT Flows will go in the First to Curtail in the other BA, unless there is a Seams Agreement between the BA reporting the Firm GTL Flows and the BA experiencing the constraint.

With Seams Agreements

In Example 7, BA-1 has reported its Firm GTL Flows to the IDC and there is a Seams Agreement in place between BA-1 and BA-2 only.  In this example, if the Firm GTL Flow causes a constraint on either BA-1 or BA-2, the Firm GLT Flows would go into the Last to Curtail. Since there were no Seams Agreements in place between BA -1 and BA-3 or BA-4, constraints in BA-3 or BA-4 caused by the Firm GTL Flows from BA1 would go into the First to Curtail.
Example 8 shows how Seams Agreement could be executed between some BAs but not between the BA reporting the Firm GTL Flows and the BA experiencing the constraint.  In this example Firm GTL Flow is reported by BA-1 which is causing a constraint on BA-4. There are seams agreements between BA-1 and BA-2, BA-1 and BA-3, and BA-3 and BA-4.  There is no Seams Agreement between BA-1 and BA-4.  In this case if the constraint occurs on BA-4 the Firm GTL Flows from BA-1 goes into First to Curtail.  For the other BAs the Firm GTL Flow goes into Last to Curtail, since there are Seams Agreements in place between BA-1 and the other BAs.

With No Seams Agreements 
Example 9 shows that if no Seams Agreements are in place and the Firm GTL Flow reported by BA-1 causes a constraint on another BA (BA-2, BA-3, and BA-4), the Firm GTL Flows will go into First To Curtail. The Firm GTL Flow will only go to the Last to Curtail for a constraint in BA-1.
REVIEW OF PRO FORMA OPEN ACCESS TRANSMISSION TARIFF (OATT)

The sections of the Pro Forma OATT related to curtailments were reviewed to determine if changes are needed to the Pro Forma OATT when a two-tier curtailment process is used to curtail parallel flows.  Sections reviewed included:

· Section 13.6 Curtailment of Firm Transmission Service

· Section 14.7 Curtailment or Interruption of Service

· Section 15.4 Obligation to Provide Transmission Service that Requires Expansion or Modification of the Transmission System, Redispatch or Conditional Curtailment

· Section 30.5 Network Redispatch Obligations

· Section 33 Load Shedding and Curtailments (including subsections)

· Schedule 1 Scheduling, System Control and Dispatch Service

· Attachment C Methodology to Assess Available Transfer Capability

· Attachment J Procedures for Addressing Parallel Flows

Extracts that were reviewed are included in Appendix D – Pro Forma Extracts.  From the review, key points are clearly documented in the tariff.   First, curtailments must be made on a non-discriminatory basis. Second, Non-Firm Transmission Service shall be subordinate to Firm Transmission Service on the system where service was taken by the transmission service customer. Third, the service to schedule the movement of power through, out of, within, or into a Control Area must be purchased from the Transmission Provider or the Control Operator.  Fourth, the Pro Forma OATT does not prescribe a methodology for addressing Parallel Flows.  Attachment J provides the flexibility for a Transmission Service Provider to document its process for addressing parallel flows.  Considering the Pro Forma OATT includes an Attachment that allows for the creation of a methodology to address Parallel Flow but is silent on what the methodology should be, we do not see how the Pro Forma OATT would have to change if NAESB were to develop a common firm service two-tiered curtailment methodology for the Eastern Interconnection TLR process that addresses parallel flows, so long as the methodology is non-discriminatory and non-firm transmission service is treated as subordinate to firm transmission service on the system where service was taken by the transmission service customer.  (See parallel flow procedure being applied by the WECC.)
Differences Between Seams Agreement and MOD Standards Coordination Agreement
Based on information provided by the NERC MOD standard drafting team, the scope of work for development of the NERC MOD standards (01,0 4, 08, 28, 29, 30) included establishment of NERC reliability objectives when calculating ATC.  The drafting team intentionally excluded from the scope non-reliability related aspects that exist or are under development in the NAESB business practice standards.  

The auditable requirements for the NERC MOD standards do not address or include as evidence any of the aspects of posting or sale of service, TLR, scheduling or curtailment which are specific requirements in the NAESB WEQ-008.  

The MOD standards were written to ensure that calculations are performed by Transmission Service Providers to maintain awareness of available transmission system capability on their own systems as well as those of their neighbors.  Additionally, the MOD standards focus on increasing consistency and reliability in the development and documentation of Available Transfer Capability calculations performed by entities using one of the three approved methodologies to support analysis and system operations.  

The ATC standards make no attempt to standardize requirements for establishing the firm or non-firm priorities of the usage of the transmission system.  A significant shortcoming is that the standards do not include specific requirements for honoring a Transmission Service Provider’s neighbors’ system firm and non-firm use.  Additionally, they do not address methodology(ies) Transmission Service Providers follow to limit the approvals of transmission service reservations if and when granting the service could cause constraints on the neighbors’ transmission system.  The standards fail to recognize that Transmission Service Providers have to respect neighbors’ priorities and system usage.   

The rules of assigning firm or non-firm are not addressed.  And while there are requirements for modeling of neighbors systems, there is no requirement for such modeling or to recognize priority of use of the neighboring system when coordination agreements are not in place.  The standard simply specifies how firm and non-firm use will be an input to the calculations and the three methods have differing requirements.

While the NERC MOD standards recognize priorities in the usage of the transmission system, the focus is on the ATC calculation, sharing of information, and performing the calculation at the required frequencies. 
Implementing the Two-Tiered Approach

Hybrid Option

The following are two examples of curtailments that could occur under the hybrid option.  The examples listed below use the real-time flows from the Flowgate Allocation Process examples in the next section with the assumption that 90% of the GTL flows are Firm and 10% are Non-Firm.
With Two Tier Firm Curtailments
In Example 1, congestion is occurring on a flowgate within Entity A’s footprint.  The flowgate limit is 800 MW. Entity A has Seams Agreements with Entities B, C, D, and E.  There are no Seams Agreements with Entities F or G.   A TLR level 5 is called to remove 400 MWs off the flowgate.  100 MW of Non-Firm Point-to-Point impacts on the flowgate (not shown below) are available to provide some of the relief.

[image: image2.emf]Firm GTL

Non Firm 

GTL

Firm PTP LTC - 7FN FTC - 7FCN 6NN LTC - 7F FTC-7FC

Entity A 0 0 160 0 0 0 60 0

Entity B 126 14 130 126 0 14 130 0

Entity C 162 18 0 162 0 18 0 0

Entity D 135 15 180 135 0 15 180 0

Entity E 54 6 70 54 0 6 70 0

Entity F 117 13 25 0 117 13 0 25

Entity G 117 13 40 0 117 13 0 40

Totals 711 79 605 477 234 79 440 65

Request to Curtail 400 MW - 

Assumption there is 100 MW non-firm PTP that can be curtailed 

After all non-firm GTL and non-Firm  PTP has been curtail still need to curtail 221 MW 

Relief Obligations

LTC - 7FN FTC - 7FCN 6NN LTC - 7F FTC-7FC

Entity A 0 0 0 0 0

Entity B 0 0 14 0 0

Entity C 0 0 18 0 0

Entity D 0 0 15 0 0

Entity E 0 0 6 0 0

Entity F 0 86.48 13 0 18.48

Entity G 0 86.48 13 0 29.57

Totals 0 172.96 79 0 48.04

PTP

GTL

GTL

PTP

 

With 100 MW of Non-Firm Point-to-Point and 79 MW of 6NN accounting for 179 MW of the 400 MW needed, 221 MW of additional curtailments are needed.  Entities F and G have a total of 299 in the First To Curtail category since they do not have a seams agreement with Entity A.  Therefore they will provide the entire 211 MW of relief via the First to Curtail category.  This is done on a pro rata basis for both GTL and Point-to-Point.

Without Two Tier Firm Curtailments
Example 2 provides a scenario for the hybrid option without the consideration of seams agreements.  This example eliminates the First To Curtail category for Firm GTL and Firm Point-To-Point.  Essentially all Firm Transmission Service is placed in the Last to Curtail.
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Non Firm 

GTL

Firm PTP LTC - 7FN FTC - 7FCN 6NN LTC - 7F FTC-7FC

Entity A 0 0 160 0 0 0 60 0

Entity B 126 14 130 126 0 14 130 0

Entity C 162 18 0 162 0 18 0 0

Entity D 135 15 180 135 0 15 180 0

Entity E 54 6 70 54 0 6 70 0

Entity F 117 13 25 117 0 13 25 0

Entity G 117 13 40 117 0 13 40 0

Totals 711 79 605 711 0 79 505 0

Request to Curtail 400 MW - 

Assumption there is 100 MW non-firm PTP that can be curtailed 

After all non-firm GTL and non-Firm  PTP has been curtail still need to curtail 221 MW 

Relief Obligations

LTC - 7FN FTC - 7FCN 6NN LTC - 7F FTC-7FC

Entity A 0.00 0 0 26.87 0

Entity B 21.16 0 14 21.83 0

Entity C 27.21 0 18 0.00 0

Entity D 22.67 0 15 30.23 0

Entity E 9.07 0 6 11.76 0

Entity F 19.65 0 13 4.20 0

Entity G 19.65 0 13 6.72 0

Totals 119.40 0.00 79.00 101.60 0.00

GTL

PTP

GTL

PTP


Like the earlier example 179 MWs is achieved through curtailing 100 MW Non-Firm Point-to-Point (not shown) and 79 MW of Non-Firm GTL.  Unlike the prior example where Entity F and G had First to Curtail GTL and Point-to-Point to provide the remaining 221 MWs of needed relief, all entities are assigned a relief requirement for both Firm GTL and Firm PTP on a pro rata basis.
Flowgate Allocation Option
The following are three examples of curtailments that could occur under the flowgate allocation option.  The examples demonstrate the impact of including two tier firm curtailments where seams agreements do not exist between reciprocal entities and to address the need for proportional curtailments of firm GTL and firm PTP when there is not sufficient firm allocation for both.     

With Two Tier Firm Curtailments to Address Seams Agreements and Proportional Curtailment of Firm GTL/PTP 
In Example 1, two tier firm curtailments are used where seams agreements do not exist and to address the need for proportional curtailments between firm GTL and firm PTP impacts when there is not enough firm allocation for both.   Congestion is occurring on a flowgate within Entity A’s footprint.  The flowgate limit is 800 MW. Entity A has Seams Agreements with Entities B, C, D, and E.  There are no Seams Agreements with Entities F or G.   A TLR level 5 is called to remove 400 MWs off the flowgate.  100 MW of Non-Firm Point-to-Point impacts on the flowgate (not shown below) are available to provide some of the relief.

[image: image4.emf]Two Tier Firm to Addres Proportional Curtailment of Firm PTP/GTL and Seams Agreements 

Firm Alloc GTL PTP Total

FTC 

Shortfall

GTL PTP Firm Alloc

Entity A 120 0 150 150 30 0% 100% 120

Entity B 224 160 120 280 56 57.14% 42.86% 224

Entity C 128 160 0 160 32 100% 0% 128

Entity D 256 120 200 320 64 37.5% 62.5% 256

Entity E 72 40 50 90 18 44.44% 55.56% 72

Entity F 0 150 50 200 200 75% 25% 0

Entity G 0 120 20 140 140 85.71% 14.29% 0

Totals 800 750 590 1340 540 800

Firm Alloc GTL Firm PTP

Firm GTL 

LTC(7FN)

Firm GTL 

FTC(7FCN)

Non-firm 

GTL (6NN)

LTC(7F) FTC(7FC)

Entity A 120 0 160 0 0 0 120 40

Entity B 224 140 130 128 12 0 96 34

Entity C 128 180 0 128 32 20 0 0

Entity D 256 150 180 96 44 10 160 20

Entity E 72 60 70 32 0 28 40 30

Entity F 0 130 25 0 130 0 0 25

Entity G 0 130 40 0 100 30 0 40

Totals 800 790 605 384 318 88 416 189

Request to Curtail 400 MW - 

Assumption there is 100 MW non-firm PTP that can be curtailed 

After all non-firm GTL and non-Firm  PTP has been curtailed still need to curtail 212 MW 

HA Firm Impacts HA Firm Impacts %

RT Impacts GTL Reported to IDC Firm PTP


[image: image5.emf]Relief Obligations

LTC(7FN) FTC(7FCN) (6NN) LTC(7F) FTC(7FC)

Entity A 0 0 0 0 16.7

Entity B 0 5 0 0 14.2

Entity C 0 13.4 20 0 0

Entity D 0 18.4 10 0 8.4

Entity E 0 0 28 0 12.5

Entity F 0 54.40 0 0 10.50

Entity G 0 41.80 30 0 16.70

Totals 0 133.00 88 0 79.00

GTL

PTP


With 100 MW of Non-Firm Point-to-Point and 88 MW of Non-Firm GTL accounting for 188 MW of the 400 MW needed, 212 MW of additional curtailments are needed.  Since there are a total of 507 MWs available in the first-to-curtail category (both Firm GTL and Firm PTP) the TLR 5 will only result in proportional curtailment of first-to-curtail impacts and no curtailment of last-to-curtail impacts.  Entities F and G are assigned the largest amount of the first-to-curtail relief obligation and tag curtailment impacts because, lacking a seams agreement with Entity A, all of their GTL and PTP impacts appear as either first-to-curtail firm or non-firm.

With Two Tier Firm Curtailments to Address Proportional of Firm PTP/GTL
In Example 2, two tier firm curtailments are used only to address the need for proportional curtailments between firm GTL and firm PTP impacts when there is not enough firm allocation for both.   Congestion is occurring on a flowgate within Entity A’s footprint.  The flowgate limit is 800 MW.  A TLR level 5 is called to remove 400 MWs off the flowgate.  100 MW of Non-Firm Point-to-Point impacts on the flowgate (not shown below) are available to provide some of the relief.

[image: image6.emf]Two Tier Firm to Addres Proportional Curtailment of Firm PTP/GTL 

Firm Alloc GTL PTP Total

FTC 

Shortfall

GTL PTP Firm Alloc

Entity A 90 0 150 150 60 0% 100% 90

Entity B 167 160 120 280 113 57.14% 42.86% 167

Entity C 95 160 0 160 65 100% 0% 95

Entity D 191 120 200 320 129 37.5% 62.5% 191

Entity E 54 40 50 90 36 44.44% 55.56% 54

Entity F 119 150 50 200 81 75% 25% 119

Entity G 84 120 20 140 56 85.71% 14.29% 84

Totals 800 750 590 1340 540 800

Firm Alloc GTL Firm PTP

Firm GTL 

LTC(7FN)

Firm GTL 

FTC(7FCN)

Non-firm 

GTL (6NN)

LTC(7F) FTC(7FC)

Entity A 90 0 160 0 0 0 90 70

Entity B 167 140 130 95 45 0 72 57

Entity C 95 180 0 95 65 20 0 0

Entity D 191 150 180 72 68 10 119 61

Entity E 54 60 70 24 0 36 30 40

Entity F 119 130 25 94 36 0 25 0

Entity G 84 130 40 72 28 30 12 28

Totals 800 790 605 452 242 96 348 256

Request to Curtail 400 MW - 

Assumption there is 100 MW non-firm PTP that can be curtailed 

After all non-firm GTL and non-Firm  PTP has been curtailed still need to curtail 204 MW 

HA Firm Impacts HA Firm Impacts %

RT Impacts GTL Reported to IDC Firm PTP


[image: image7.emf]Relief Obligations

LTC(7FN) FTC(7FCN) (6NN) LTC(7F) FTC(7FC)

Entity A 0 0 0 0 28.7

Entity B 0 18.4 0 0 23.3

Entity C 0 26.6 20 0 0

Entity D 0 27.9 10 0 25

Entity E 0 0 36 0 16.4

Entity F 0 14.7 0 0 0

Entity G 0 11.5 30 0 11.5

Totals 0 99.1 96 0 104.9

GTL

PTP


With 100 MW of Non-Firm Point-to-point and 96 MW of Non-Firm GTL accounting for 196 MW of the 400 MW needed, 204 MW of additional curtailments are needed.  Since there are a total of 498 MWs available in the first-to-curtail category (both Firm GTL and Firm PTP) the TLR 5 will only result in proportional curtailment of first-to-curtail impacts and no curtailment of last-to-curtail impacts.  All entities are assigned either first-to-curtail relief obligations or tag curtailment impacts where appropriate.

With No Two Tier
In Example 3, there are no two tier firm curtailments.  Where there is not enough firm allocation for the firm GTL and the firm PTP, the shortfall is assigned to the firm GTL (the practice followed by the parties with seams agreements).   Congestion is occurring on a flowgate within Entity A’s footprint.  The flowgate limit is 800 MW.  A TLR level 3 is called to remove 400 MWs off the flowgate.  100 MW of Non-Firm Point-to-Point impacts on the flowgate (not shown below) are available to provide some of the relief.
[image: image8.emf]No Two Tier

Firm PTP

Firm Alloc GTL Firm PTP

Firm GTL 

(7FN)

Non-firm 

GTL (6NN)

(7F)

Entity A 90 0 160 0 0 160

Entity B 167 140 130 37 103 130

Entity C 95 180 0 95 85 0

Entity D 191 150 180 11 139 180

Entity E 54 60 70 0 60 70

Entity F 119 130 25 94 36 25

Entity G 84 130 40 44 86 40

Totals 800 790 605 281 509 605

Request to Curtail 400 MW - 

Assumption there is 100 MW non-firm PTP that can be curtailed 

After non-Firm  PTP has been curtailed still need to curtail 300 MW 

RT Impacts GTL Reported to IDC


[image: image9.emf]Relief Obligations

Firm PTP

(7FN) (6NN) (7F)

Entity A 0 0 0

Entity B 0 60.7 0

Entity C 0 50.1 0

Entity D 0 81.9 0

Entity E 0 35.4 0

Entity F 0 21.2 0

Entity G 0 50.7 0

Totals 0 300 0

GTL


With 100 MW of Non-Firm Point-to-point and 509 MWs of Non-Firm GTL available, there is no need for TLR 5 and there are no first-to-curtail curtailments.  All entities are assigned a relief obligation that is based on their proportional Non-Firm GTL impacts.

Appendix A – NAESB TLR Business Practice Standard

Appendix B – WECC Unscheduled Flow Mitigation Plan

Appendix C – First to Curtail – Last to Curtail Examples

Appendix D - Pro Forma Extracts

· Section 13.6 Curtailment of Firm Transmission Service - In the event that a Curtailment on the Transmission Provider's Transmission System, or a portion thereof, is required to maintain reliable operation of such system and the system directly and indirectly interconnected with Transmission Provider’s Transmission System, Curtailments will be made on a non-discriminatory basis to the transaction(s) that effectively relieve the constraint.  Transmission Provider may elect to implement such Curtailments pursuant to the Transmission Loading Relief procedures specified in Attachment J.  If multiple transactions require Curtailment, to the extent practicable and consistent with Good Utility Practice, the Transmission Provider will curtail service to Network Customers and Transmission Customers taking Firm Point-To-Point Transmission Service on a basis comparable to the curtailment of service to the Transmission Provider's Native Load Customers.  All Curtailments will be made on a non-discriminatory basis, however, Non-Firm Point-To-Point Transmission Service shall be subordinate to Firm Transmission Service.  Long-Term Firm Point-to-Point Service subject to conditions described in Section 15.4 shall be curtailed with secondary service in cases where the conditions apply, but otherwise will be curtailed on a pro rata basis with other Firm Transmission Service.  When the Transmission Provider determines that an electrical emergency exists on its Transmission System and implements emergency procedures to Curtail Firm Transmission Service, the Transmission Customer shall make the required reductions upon request of the Transmission Provider.  However, the Transmission Provider reserves the right to Curtail, in whole or in part, any Firm Transmission Service provided under the Tariff when, in the Transmission Provider's sole discretion, an emergency or other unforeseen condition impairs or degrades the reliability of its Transmission System.  The Transmission Provider will notify all affected Transmission Customers in a timely manner of any scheduled Curtailments.
· Section 14.7 Curtailment or Interruption of Service - The Transmission Provider reserves the right to Curtail, in whole or in part, Non-Firm Point-To-Point Transmission Service provided under the Tariff for reliability reasons when an emergency or other unforeseen condition threatens to impair or degrade the reliability of its Transmission System or the systems directly and indirectly interconnected with Transmission Provider’s Transmission System.  Transmission Provider may elect to implement such Curtailments pursuant to the Transmission Loading Relief procedures specified in Attachment J.  The Transmission Provider reserves the right to Interrupt, in whole or in part, Non-Firm Point-To-Point Transmission Service provided under the Tariff for economic reasons in order to accommodate (1) a request for Firm Transmission Service, (2) a request for Non-Firm Point-To-Point Transmission Service of greater duration, (3) a request for Non-Firm Point-To-Point Transmission Service of equal duration with a higher price, (4) transmission service for Network Customers from non-designated resources, or (5) transmission service for Firm Point-to-Point Transmission Service during conditional curtailment periods as described in Section 15.4.  The Transmission Provider also will discontinue or reduce service to the Transmission Customer to the extent that deliveries for transmission are discontinued or reduced at the Point(s) of Receipt.  Where required, Curtailments or Interruptions will be made on a non-discriminatory basis to the transaction(s) that effectively relieve the constraint, however, Non-Firm Point-To-Point Transmission Service shall be subordinate to Firm Transmission Service.  If multiple transactions require Curtailment or Interruption, to the extent practicable and consistent with Good Utility Practice, Curtailments or Interruptions will be made to transactions of the shortest term (e.g., hourly non-firm transactions will be Curtailed or Interrupted before daily non-firm transactions and daily non-firm transactions will be Curtailed or Interrupted before weekly non-firm transactions).  Transmission service for Network Customers from resources other than designated Network Resources will have a higher priority than any Non-Firm Point-To-Point Transmission Service under the Tariff.  Non-Firm Point-To-Point Transmission Service over secondary Point(s) of Receipt and Point(s) of Delivery will have a lower priority than any Non-Firm Point-To-Point Transmission Service under the Tariff.  The Transmission Provider will provide advance notice of Curtailment or Interruption where such notice can be provided consistent with Good Utility Practice.
· Section 15.4 Obligation to Provide Transmission Service that Requires Expansion or Modification of the Transmission System, Redispatch or Conditional Curtailment – 

(a)
If the Transmission Provider determines that it cannot accommodate a Completed Application for Firm Point-To-Point Transmission Service because of insufficient capability on its Transmission System, the Transmission Provider will use due diligence to expand or modify its Transmission System to provide the requested Firm Transmission Service, consistent with its planning obligations in Attachment K, provided the Transmission Customer agrees to compensate the Transmission Provider for such costs pursuant to the terms of Section 27.  The Transmission Provider will conform to Good Utility Practice and its planning obligations in Attachment K, in determining the need for new facilities and in the design and construction of such facilities.  The obligation applies only to those facilities that the Transmission Provider has the right to expand or modify.

(b)
If the Transmission Provider determines that it cannot accommodate a Completed Application for Long-Term Firm Point-To-Point Transmission Service because of insufficient capability on its Transmission System, the Transmission Provider will use due diligence to provide redispatch from its own resources until (i) Network Upgrades are completed for the Transmission Customer, (ii) the Transmission Provider determines through a biennial reassessment that it can no longer reliably provide the redispatch, or (iii) the Transmission Customer terminates the service because of redispatch changes resulting from the reassessment.  A Transmission Provider shall not unreasonably deny self-provided redispatch or redispatch arranged by the Transmission Customer from a third party resource.
(c)
If the Transmission Provider determines that it cannot accommodate a Completed Application for Long-Term Firm Point-To-Point Transmission Service because of insufficient capability on its Transmission System, the Transmission Provider will offer the Firm Transmission Service with the condition that the Transmission Provider may curtail the service prior to the curtailment of other Firm Transmission Service for a specified number of hours per year or during System Condition(s).  If the Transmission Customer accepts the service, the Transmission Provider will use due diligence to provide the service until (i) Network Upgrades are completed for the Transmission Customer, (ii) the Transmission Provider determines through a biennial reassessment that it can no longer reliably provide such service, or (iii) the Transmission Customer terminates the service because the reassessment increased the number of hours per year of conditional curtailment or changed the System Conditions.

· Section 30.5 Network Redispatch Obligations - As a condition to receiving Network Integration Transmission Service, the Network Customer agrees to redispatch its Network Resources as requested by the Transmission Provider pursuant to Section 33.2.  To the extent practical, the redispatch of resources pursuant to this section shall be on a least cost, non-discriminatory basis between all Network Customers, and the Transmission Provider.
· Section 33.2 Transmission Constraints – During any period when the Transmission Provider determines that a transmission constraint exists on the Transmission System, and such constraint may impair the reliability of the Transmission Provider's system, the Transmission Provider will take whatever actions, consistent with Good Utility Practice, that are reasonably necessary to maintain the reliability of the Transmission Provider's system.  To the extent the Transmission Provider determines that the reliability of the Transmission System can be maintained by redispatching resources, the Transmission Provider will initiate procedures pursuant to the Network Operating Agreement to redispatch all Network Resources and the Transmission Provider's own resources on a least-cost basis without regard to the ownership of such resources.  Any redispatch under this section may not unduly discriminate between the Transmission Provider's use of the Transmission System on behalf of its Native Load Customers and any Network Customer's use of the Transmission System to serve its designated Network Load.
· Section 33.4 Curtailment of Scheduled Deliveries – If a transmission constraint on the Transmission Provider's Transmission System cannot be relieved through the implementation of least-cost redispatch procedures and the Transmission Provider determines that it is necessary to Curtail scheduled deliveries, the Parties shall Curtail such schedules in accordance with the Network Operating Agreement or pursuant to the Transmission Loading Relief procedures specified in Attachment J.
· Section 33.5 Allocation of Curtailments - The Transmission Provider shall, on a non-discriminatory basis, Curtail the transaction(s) that effectively relieve the constraint.  However, to the extent practicable and consistent with Good Utility Practice, any Curtailment will be shared by the Transmission Provider and Network Customer in proportion to their respective Load Ratio Shares.  The Transmission Provider shall not direct the Network Customer to Curtail schedules to an extent greater than the Transmission Provider would Curtail the Transmission Provider's schedules under similar circumstances.
· Section 33.7 System Reliability – Notwithstanding any other provisions of this Tariff, the Transmission Provider reserves the right, consistent with Good Utility Practice and on a not unduly discriminatory basis, to Curtail Network Integration Transmission Service without liability on the Transmission Provider's part for the purpose of making necessary adjustments to, changes in, or repairs on its lines, substations and facilities, and in cases where the continuance of Network Integration Transmission Service would endanger persons or property.  In the event of any adverse condition(s) or disturbance(s) on the Transmission Provider's Transmission System or on any other system(s) directly or indirectly interconnected with the Transmission Provider's Transmission System, the Transmission Provider, consistent with Good Utility Practice, also may Curtail Network Integration Transmission Service in order to (i) limit the extent or damage of the adverse condition(s) or disturbance(s), (ii) prevent damage to generating or transmission facilities, or (iii) expedite restoration of service.  The Transmission Provider will give the Network Customer as much advance notice as is practicable in the event of such Curtailment.  Any Curtailment of Network Integration Transmission Service will be not unduly discriminatory relative to the Transmission Provider's use of the Transmission System on behalf of its Native Load Customers.  The Transmission Provider shall specify the rate treatment and all related terms and conditions applicable in the event that the Network Customer fails to respond to established Load Shedding and Curtailment procedures.
· Schedule 1 Scheduling, System Control and Dispatch Service – This service is required to schedule the movement of power through, out of, within, or into a Control Area.  This service can be provided only by the operator of the Control Area in which the transmission facilities used for transmission service are located.  Scheduling, System Control and Dispatch Service is to be provided directly by the Transmission Provider (if the Transmission Provider is the Control Area operator) or indirectly by the Transmission Provider making arrangements with the Control Area operator that performs this service for the Transmission Provider's Transmission System.  The Transmission Customer must purchase this service from the Transmission Provider or the Control Area operator.  The charges for Scheduling, System Control and Dispatch Service are to be based on the rates set forth below.  To the extent the Control Area operator performs this service for the Transmission Provider, charges to the Transmission Customer are to reflect only a pass-through of the costs charged to the Transmission Provider by that Control Area operator.
· Attachment C Methodology To Assess Available Transfer Capability -  (extract only) (1)
A detailed description of the specific mathematical algorithm used to calculate firm and non-firm ATC (and AFC, if applicable) for its scheduling horizon (same day and real-time), operating horizon (day ahead and pre-schedule) and planning horizon (beyond the operating horizon);
· Attachment J Procedures for Addressing Parallel Flows – To be filed by the Transmission Provider  

�It needs to be clear that this Procedure is only for Qualified Transfer Paths (6), NOT all Paths in the West.


�This is an invalid statement.  In addition to the F/NF product codes used in the EI, WECC has FC – Firm Contingent, FP – Firm Provisional, F1 – Hourly Firm, and EX which is Firm Exchange.  


�The codes listed by Michelle are energy codes, not transmission codes. These are important in the WECC but not pertinent to the issue discussed here.


�Should be all “receivers of contributing schedules for Qualified Transfer Paths


�This should reference transmission service priority, not type of transmission service.  WECC believes that TDF contribution to USF determines type as well, and TDF contribution is used when deciding which schedules to curtail.  


�False statement.  Path Operator presently has three levels of accommodating USF


�Again, wrong, TDF contribution plays a big part in “type” of Transmission service.  


�Not sure what that means???


�This is inaccurate.  Ranked from highest TDF and only consider those that are 6% or higher contributors.  If you don’t contribute to USF, not considered and provides no relief anyway.  


�Again, this is false, as Path Operators have to accommodate.  


�We may be able to get an example for you.


�The task force is working on a process (approved by both the task force and the UFAS Committee) that would eliminate the accommodation steps and uses the process described herein. There would be 16 “buckets” with them being ordered from lowest priority to highest priority and separated between on and off path. So the lowest priority bucket is off-path priority 0 then on-path priority 0, etc. I will try to attach the current description we have written to my reply email.


�This is ONE thing WECC looked at but not the preferred method.  Preferred method is eliminate accommodation by the Path Operator and curtail both on and off path schedules, starting with lowest priority until the required Relief is provided by both on and off path curtailments.  In most cases would never reach Firm schedules for either party.  


�The current unscheduled flow mitigation plan, which includes the process of curtailing off-path prior to on-path, was submitted to and approved by FERC. Furthermore, it was submitted and approved BEFORE the curtailment of non-fir prior to firm came out. This is one of the reasons we are in the process of reviewing and revising the current Plan.


�Michelle is correct that the UFMP has been filed at FERC since before Order 888, before there was such thing as firm and non-firm transmission service. This has been an issue of discussion for some time in the WECC but has been put off for several reasons. In my opinion, FERC has ruled several times on the issue but never in relation to the WECC process, only the NERC process. I know that it has been noted to FERC in the NOI issued in early 2010 as well as in other discussions with FERC staff.


�It is unclear what this statement means.  WECC is in the planning and discussion stage by the assigned Task Force.  WECC proposes to start with lowest priority non-firm and cut until the required relief is met, both on and off path – studies have shown that fewer curtailments will occur and the probability of getting into firm schedules for either path (s) will be minimal.  While it is generally off-path prior to on-path curtailment, There is a mixture of Off-Path and On Path if you take into consideration the Accommodation steps 2, 6 and 8. So it isn’t always Off-path prior to on-path.  


�I think I have adjusted this last sentence to accurately reflect where the WECC is currently in its development process. In my opinion, anything that results from the WECC drafting process will have to go to FERC for approval.
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