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Scheduling and Schedule Adjustment Process  


1.0 Executive Summary

This paper describes the following scheduling processes proposed for Grid West:

· Day-ahead scheduling and schedule adjustment;

· Post day-ahead schedule changes;

· Interchange scheduling; and 

· Checkout.  

Grid West will act as the centralized entity responsible for detecting and resolving schedule infeasibility.  After combining all proposed day-ahead schedules from transmission customers including those from transmission owners, Grid West will analyze the transmission usage and identify potential transmission problems. When transmission problems are present, Grid West will first communicate the problems to transmission owners who in turn may adjust their resources or make other arrangement to mitigate the problem. Next, if infeasibilities are still present, Grid West will curtail the proposed schedules to ensure system reliability.

The proposed methodology for schedule adjustment seeks to reduce the curtailment amount and to provide a means for equitable curtailments when they are unavoidable.  After the completion of the day-ahead scheduling process, transmission customers can submit changes to their schedules or new requests for transmission services. Grid West will evaluate these change requests sequentially and grant or deny the requests based on the use of available flow capacities (AFC).  

Transmission customers need to create tags for schedule interchange transactions after the day-ahead schedules are finalized.  The interchange scheduling draws upon well-established industry practices.  This paper also describes the proposed checkout processes and procedures that follow the interchange scheduling process. Grid West will use checkout processes to ensure accurate interchange between balancing authorities.  

2.0 Purpose

The objective of this white paper is to discuss and propose processes to:

1. Adjust the day-ahead schedules in order to achieve feasible and reliable system operation;
 

2. Respond to schedule change requests or new requests between the close of day-ahead scheduling period and real-time operation; 

3. Ensure accurate interchange scheduling; and

4. Verify interchange checkout before and after the operating hour.
3.0 Background 

As envisioned in the Regional Representative Group’s (RRG) regional proposal, Grid West will be responsible of providing regional service based transmission rights that need to be held in advance by those proposing schedules, as is the case today. 

To facilitate the trading of such transmission rights, Grid West will establish reconfiguration services (RCS) for rights with different durations and timing requirements. In particular, the daily RCS auction, which is scheduled to take place before the day-ahead scheduling process, offers transmission customers a last minute opportunity to trade or acquire these transmission rights, which are needed in order to submit the proposed schedule to Grid West for the day-ahead scheduling process. 

During the day-ahead scheduling process, each rights holder can submit the proposed and balanced schedules to Grid West. Transmission customers with pre-existing transmission rights will submit their schedules to their transmission owners. The transmission owners will combine their own schedules with their customers’ schedules and send them to Grid West. The loss obligations of IWR right holders will be computed using the applicable loss factor
, transmission customers with the pre-existing transmission agreement will continue to provide contractual loss obligation to their transmission owners. 

Once the proposed schedules are submitted, Grid West will review the schedules for compliance with their transmission rights. More importantly, the feasibility of the aggregated proposed schedules is evaluated by Grid West to ensure secure, reliable operations. In the interim operation of the beginning state, the transmission owners will participate, along with Grid West, to resolve any infeasible schedules. If infeasibility cannot be resolved, Grid West will decide to curtail schedules. Once these schedules are finalized, they become the final day-ahead schedules to be implemented by Grid West and the transmission customers.

Between the close of the day-ahead scheduling process, rights holders may request changes to their day-ahead schedules. During this period, new transmission requests can also be submitted to Grid West. The operational feasibility of the proposed schedule changes or the new request will again need to be evaluated by Grid West to ensure secure operation. If proposed change or new request can be accommodated, they will be approved. Sections 4.0 and 5.0 describe the schedule adjustments processes for the day-ahead and post day-ahead scheduling periods, respectively.

For schedules across different balancing authorities, North American Electric Reliability Council (NERC) Policy 3 requires tags to be submitted (except emergency schedules). The procedure of how the tags are created and processed under the regional arrangement is described.  This process will ensure that balancing authorities within the Grid West Footprint (GWF) have accurate interchange schedules and Net Scheduled Interchange(NSI) before the operating hour.  Interchange processes will be discussed in Section 6.0.

Grid West will be responsible for the day-ahead and near real-time (before-the-fact) checkout processes to verify the schedule information between balancing authorities and resolve discrepancies before the operating period.  The balancing authority operators within the Grid West Footprint, including Grid West as the balancing authority of the Consolidated Control Area (CCA), will be responsible of the after-the-fact checkout to verify the data after the operating day ends.  Checkout processes will be discussed in Section 7.0.

4.0 Day-ahead Schedule Adjustment

If all transmission rights are properly subscribed, a right holder will always have the transmission capacity to support the right holder’s transaction. Unfortunately, because of complexity of the networked systems and historical reasons, many parts of Grid West’s transmission system (GWT) have been over-subscribed. In practice, some limited over-subscriptions should be allowed to further increase the utilization of the transmission systems because:

1. Not all subscribed contracts will be simultaneously used, and

2. Netting of the constrained flowgates results in additional utilization.

When there is not enough capacity to accommodate all schedule requests simultaneously, Grid West must decide the necessary schedule changes or curtailments to ensure that the actual use of the system falls within acceptable reliability limits. 

4.1 Scheduling Adjustment Overview

The day-ahead scheduling activities are from the close of daily RCS market to the completion of day ahead scheduling.  The proposed practices and procedures for the day-ahead scheduling adjustments have two phases, as shown in Figure 4.1. The first phase is valid in the interim state of Grid West in which transmission owners will participate in the initial adjustment process to mitigate any infeasibility. Phase 2 involves non-voluntary curtailments. [A third phase of dealing with the impacts of curtailments may also be introduced, but this remains as a discussion item.]   
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Figure 4.1: Day-Ahead Schedule Adjustment Phases

4.2 Schedule Submission

The proposed process of schedule submission to Grid West is shown in Figure 4.2 for the interim state of Grid West operation.  Injection withdrawal rights (IWR) holders and transmission owners submit their schedules directly to Grid West.  However, for transmission customers with pre-existing rights, their schedules are submitted to their transmission owner. The schedules submitted by transmission owners consist of their own schedules and the schedules of their pre-existing rights customers. 

Schedule submission to Grid West after the interim state of Grid West is to be discussed separately.

Figure 4.2: Interim State Day-Ahead Schedule Submission
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4.3 Scheduling Process 

A summary of Grid West’s day-ahead scheduling process and activities is presented below.     

Step 1. Grid West will compile latest inventory of all transmission rights prior to the opening of the scheduling submission.

Step 2. Grid West will also update the AFC information based on the latest RCS auction results. 

Step 3. Transmission customers with pre-existing rights submit their schedules to their transmission owners.

Step 4. After the opening of the scheduling submission, IWR holders and transmission owners submit their proposed schedules to Grid West.  Their losses schedules can also be submitted now
.

Step 5. Grid West will use the rights inventory to validate the schedules of IWR holders for conformance with their rights.

Step 6. [Discussion item: Should Grid West validate the proposed schedules of transmission owners. If so, what is the mechanism of this validation? ]

Step 7. After the close of the scheduling submission, Grid West will collect and combine all the proposed schedules. Grid West may need to perform other validations (e.g. losses on a portfolio level).

Step 8. Grid West will perform feasibility analysis using the combined schedules. If there are no violations in the GWT system, the proposed schedules are all accepted and the day-ahead scheduling process will conclude (except for some administrative and tagging processes).  

Step 9. If the combined schedules result in infeasibilities, Grid West will proceed with Steps 10 and 11 for the interim state of Grid West (the first two years, as envisioned by the RRG) or proceed directly with Step 12 after the interim state.  

Step 10. Interim State: Grid West will identify the responsible transmission owners for the associated infeasibilities based on the locations of the constrained flowgates; communicate to the responsible transmission owners the constrained flowgates, the usage of the flowgates by transmission customers, and required reduction on the path; 

Step 11. Interim State:  the responsible transmission owners can respond with new schedules that resolve the identified infeasibilities.

Step 12. Grid West will again evaluate the system and identify any flowgate violations.  If there are no violations in the GWT system, the proposed schedules will be accepted and the day-ahead scheduling process will conclude (except for some administrative and tagging processes).  

Step 13. If the infeasibility is present, Grid West will proceed with a curtailment procedure to reduce schedules. 
Step 14. Grid West will post the curtailment notices and communicate the curtailed schedules to IWR holders and transmission owners. 
Step 15. [Post-curtailment activities may be needed. To be discussed.]

4.4 Mitigation by Transmission Owners 

In this mitigation step, Grid West will communicate the following information to the responsible transmission owners:

· Constrained flowgates;

· Violation amount;

· Flowgate usage by the responsible transmission owners, by the aggregate of IWR holders, by other transmission owners; and

· Required reduction on the constrained flowgates. The required reduction is computed as the pro rata share of the violation amount based on the contributing schedules of the transmission owners.

The responsible transmission owners will internally decide how their schedules are adjusted in order to achieve required reduction on the constrained flowgates.  The responsible transmission owners then will submit the revised schedules to Grid West. 
4.5 Voluntary Adjustment 

Voluntary adjustment to mitigate day-ahead congestions after the submission of transmission owners’ new schedules will not be used. It may be an option for future enhancement. 

4.6 Non-Voluntary Adjustment

The non-voluntary adjustment procedure curtails the proposed schedules to mitigate infeasibilities. Two curtailment options are available for achieving the objective: 

· Least amount curtailment

· Pro rata curtailment with flowgate specific procedure

Grid West will not distinguish schedules based on IWR or pre-existing rights for curtailments.  All schedules are on equal footing for curtailment purposes.  The schedule curtailments are not the same as load shedding: curtailed schedules mean reduction of both injection and withdrawal quantities. Transmission customers can still serve loads through other means such as scheduling new resources in the post day-ahead period, resorting to real-time imbalance energy, etc.    

4.6.1 Least Amount Curtailment

When a set of the submitted schedules results in one or more transmission flowgate violations, Grid West will have to reduce the schedules in order to attain feasibility. However, there are many possible ways of reducing the schedules that can achieve the feasibility.  

The least amount curtailment approach distributes the curtailments to submitted schedules in a manner that not only considers the sizes of the original submitted schedules but also their effectiveness in achieving feasibility
.

With the least amount curtailment approach, a software model will minimize the amount of curtailments measured by the least square of the curtailment amount
. The model will ensure that:

· All violations are resolved to achieve simultaneous feasibility, and

· No trades occur between transmission customers.
In executing a least amount curtailment model, Grid West can implement a two-pass mechanism to avoid large number of curtailments in small quantities: 

· In the first pass, all schedules will be curtailed.

· In the second pass, the schedules that have curtailments in the first pass less than a threshold (say 1 MW or 1%) can be removed from consideration. 

Additional considerations can be implemented in the least amount curtailment model. For example, the right entitlement of the submitted schedules can be used to influence the weights in the optimization objective
 and to reduce the curtailment amount for schedules having more entitlement rights.  

4.6.2 Pro Rata Curtailment with Flowgate Specific Procedure

The second option is based on the current curtailment procedures in many of the Northwestern utilities. The main procedure is a two-step process:

1. Identify the contributing schedules that cause the infeasibilities (schedules with negligible impacts to the constrained flowgates can be ignored); and 

2. Perform pro-rata reduction of the schedules to resolve infeasibilities.

In the current practice, these procedures are mainly developed based on off-line analyses and study for specific flowgates by taking the special circumstances around the flowgates
. After identified the contributing schedules, the pro rata allocation of the desired reduction amount can be based on either the scheduled amount or the contracted entitlement amount. This practice of pro rata reduction varies with different utilities. For example, in BPA’s practice, the allocation of the reduction uses the actually schedule MW on the constrained path. In Avista’s practice, however, the allocation of the reduction is based on the entitlement of the path.  A more comprehensive discussion of this issue is given in a BPA document
.

A numerical example of the pro rata allocation is given in Appendix A showing the process and steps of curtailment calculation in a looped network.

4.6.3 Proposed Curtailment Procedure

The least amount curtailment option has the following benefits:

1. Provides a well-defined, systematic approach,

2. Results in least amount curtailments,

3. Avoids ad hoc procedures that are often needed for pro rata curtailment (for example, it is difficult to identify contributing schedules in meshed connections), 

4. Works well in the presence of multiple constraints, when curtailing a transaction to relieve flow on one constraint may worsen other constraints in the system. 

4.6.4 Post Curtailment Options 

After the curtailment process, Grid West can add additional step for transmission customers to deal with impacts of forced curtailments on the schedules. Some pre-existing contract rights include reliability redispatch provision to the extent necessary to preserve the schedules. There are three options for Grid West:  

1. Do nothing. The curtailed schedule is the final day-ahead schedule and any deviations from schedules are left to the post day-ahead process and real-time imbalance
. 

2. Offer a limited reliability redispatch for Network Integration (NT) customers. In this approach, transmission owners can submit incremental (inc) or decremental (dec) bids, and NT customer’s cut is restored by redispatching transmission owners’ resources, if possible. NT customers will pay for the allocated costs of redispatch. The redispatch cost is treated as common charge to be recovered from the NT customers based on the restored schedule quantities.

3. Offer a redispatch market.  In this market, all transmission customers can submit voluntary incremental (inc) or decremental (dec) bids, Grid West can run a redispatch market for inc/dec resources. This is more general approach; Option 2 is a special case of Option 3.

5.0 Post Day-Ahead Scheduling

The section discusses the proposed procedure that covers the period from the close of the day-ahead scheduling to a time close to the ramping period of the delivery hour.

Since there are no organized markets during such a period, it is difficult at best for Grid West to implement any meaningful market mechanism to deal with the change requests from transmission customers
. 

Perhaps the most prevalent practice and procedures are the Open Access Transmission Tariff (OATT) and Open Access Same-time Information Systems (OASIS) model currently implemented in most utilities to deal with the schedule adjustments in the period. Therefore we will propose such a model for Grid West.

The basic elements of the model suggested for the post day-ahead schedule adjustment process are as follows.

· Change requests will be queued; the schedule adjustment process will be a continuous process. 

· AFCs and PUFs will be the primary tool for Grid West to process requests.

· Schedules are either accepted or rejected (no partial acceptances)
. 

· In evaluating the change requests, Grid West will not perform economic dispatch.

5.1 Change Requests

Requests for a schedule change or a new request must be made through Grid West’s market information portal system.  The proposed process allows new short-term transmission requests to be submitted. However, transmission customers with the new service request in the adjustment period will have already met system access requirement or are requires to pay for the Regional Revenue Requirement Adjustment (R3A) charges to access to Grid West’ regional network service.

5.2 No Negotiations

Grid West will not support on-line negotiations of new transmission service in the post day-ahead adjustment period. Transmission customers are responsible for the applicable access and other charges if the granted service has no IWR rights associated with the request. Consequently, there are no counter offers for any submitted transmission requests.

5.3 Partial Services

In the post day-ahead adjustment period, Grid West will not grant partial services to the change requests. However, for new service request, Grid West will grant partial services.  

5.3 Lower Priority for New Requests

In the post day-ahead adjustment period, Grid West will assign lower priority to schedules granted through new requests. In case of subsequent curtailments, newly granted schedules will be curtailed first before the curtailments of the approved day-ahead schedules.

However, the change request that is granted will retain the same priority as day-ahead schedules.  

5.4 Response Time

After receiving the request, Grid West will need to validate the request for conformance with the rights. Invalid requests will be rejected. The accepted requests will be queued and evaluated. 

Using the transmission reservation guideline under OATT, we propose that the response time for the submitted change request is set at 30 minutes if the request is submitted at least 50 minutes before the delivery hour. For request less than 50 minutes before the delivery hour, the response time will be based on best effort. The request by transmission customers can be denied if there is not enough time to process the request. 

5.5 Change Request Restrictions and Fees

Grid West will charge a small fee for all schedule changes or new requests in the post day-ahead period.  The use of a fee structure encourages transmission customers to schedule in day-ahead and discourages excessive changes.   

5.6 Grid West’s Responses

Grid West will use a flow-based approach for evaluating requests for transmission service under the Regional Tariff.  Under a flow-based approach, flows on constrained facilities (flowgates) are computed by using the applicable PUFs and the proposed schedule.  

Grid West will ignore those flowgates where the impact of the requests to them is minimal.  Grid West will establish a threshold of measuring this impact. 

When the effect of the transmission service change or new request results in a loading that exceeds the AFC’s on any of the constrained and potentially constrained flowgates (excluding those constraints to which the impact calculated below is deemed minimal, say below 1 MW), the transmission service change or new request cannot be approved.

5.7 AFC Update

Grid West will periodically update the AFC information on OASIS to reflect the use of newly granted transmission change requests or new requests. Due to the continuous nature of transmission change requests, the published AFCs are for information only and cannot be used to guarantee the service requests. The published AFCs will be time-stamped.  

5.8 Change Implementation

Grid West will implement the approved and confirmed changes in two steps. First, if the approved change does not involve any external transactions (interchanges with balancing authorities outside GWT), Grid West will communicate the approved change to the affected transmission owners within the GWT for implementation and subsequent settlement.  However, if the approved change affects external transactions, a two-stage process is needed to implement the schedule:

1. The transmission customers (PSEs) will need to submit the change request conforming to the NERC and WECC’s E-tag procedure. Grid West will automatically approve the changes on behalf of the GWT balancing authorities,  

2. All external balancing authorities and transmission owners must approve the change.

If there is not enough time for submitting the tag, the Grid west will use manual procedure to contact the sink balancing authorities and the sink resources for the implementation of change.

5.8 Schedule Status
The status of schedules changes as the scheduling process progresses.  A summary of the various schedules status is as follows:

· Proposed schedules are initial schedules submitted by transmission customers.

· Revised schedules are schedules resubmitted by transmission owners in the interim period to resolve the initial infeasibility. 

· Final schedules are schedules approved by Grid West in the day-ahead period or post day-ahead periods.

· For schedules that do not need tags, implementation schedules are the same as the final schedules. 

· For schedules that need tags, the final schedules become implementation schedules when all external balancing authorities approve their tags.

5.9 Transmission Redirect

Under OATT, certain transmission customers can request to modify POD and POR without being obligated to pay any additional deposit costs.

Grid West will treat the redirect as a change request to the original schedule. The same procedure to process change request applies.   Transmission redirect requests are also subject to availability of AFCs on the applicable paths. The tracking of redirect requests needs to be considered in system development. 

6.0 Interchange Scheduling

NERC Policy 3 requires tags to be submitted for all interchange schedules between balancing authorities (BA) except for emergency schedules and the transition from current operations to the beginning state of Grid West will require changes to how the tags are created and processed in the region. 

An interchange schedule is a schedule between balancing authorities.   The Grid West footprint will be composed of several balancing authorities, including the consolidated control area (CCA) and other non-CCA balancing authorities.  All transactions that involve non-CCA or external balancing authorities must be tagged. Tags are used to compute net schedule interchanges for balancing area, which is needed for AGC operations. Transactions within the CCA balancing authority or within the same non-CCA balancing authority will not need to be tagged. 

Grid West will serve as the transmission provider to the region and balancing authority for the CCA, approving or denying tags as appropriate for these functions.

With these approved tags, the CCA and non-CCA operators can, after a handover process, assemble the interchange schedules in its own areas and to compute their net interchange schedules and implement balancing authority actions for their real-time operations.  

Before operations, Grid West will be required to setup or modify the existing registry with the NERC TSIN Registration database. The complete list of scheduling points (Points of Delivery (POD) and Points of Receipt (POR)) and Grid West’s OASIS node information need to be defined and registered. In addition, all Grid West transmission customers who conduct interchange transactions will also be registered as a Purchasing-Selling Entity (PSE).  Because the formation of Grid West means assuming other responsibilities for the region, such as the acting as the transmission owner, reliability authority, and tag authority, Grid West will also need to coordinate the registration process with the transmission owners in the region and to ensure consistent information in the NERC TSIN Registration database.  These registration needs to put in place in the NERC Registry before Grid West’s interchange tags can be implemented.  

Tagging agent on behalf of their PSEs generates tags. However, since all regional schedule data are internal to Grid West, Grid West can easily generate all tags, if necessary at all, since Grid West will have all relevant information in their database.   

The transition from the current tagging requirements to Grid West will necessitate some changes in the tagging process because Grid West will be responsible for managing transmission rights that used to be the responsibilities of the transmission owners. 

6.1 Tag Requirements of Schedules

Interchange schedules whose POD and POR are located at different balancing authorities need to be tagged.  Because there are multiple balancing authorities in the GWT, we use Tables 6.1(1) and 6.1(2). to illustrate the schedule classifications and the tag requirements by Grid West. 

Table 6.1(1): Grid West Schedule Classification

	Classification
	Comment
	Tag requirement

	Internal schedule

(CCA)
	A schedule whose POD and POR are within the boundary of the CCA. In addition, the schedule does not use any transmission contracts located outside of the GWT boundary. 
	No

	Internal schedule

(non-CCA)

	A schedule whose POD and POR are within the boundary of the same non-CCA balancing authority within GWT. In addition, the schedule does not use any transmission contracts located outside of GWT boundary.
	No

	Interchange schedule
	 A schedule that is not an internal schedule
	Yes


Table 6.1(2): Grid West Schedule Classification Example

	Schedule Instance
	Schedule Classification

	POD (or POR)
	POR (or POD)
	

	CCA 
	CCA
	Internal schedule

	Non-CCA within GWT
	The same Non-CCA within GWT
	Internal schedule

	CCA
	Non-CCA within GWT
	Interchange schedule

	CCA 
	Non-GWT
	Interchange schedule

	Non-GWT 
	Non-GWT

	Interchange schedule

	Non-CCA within GWT
	The different Non-CCA within GWT
	Interchange schedule

	Non-CCA within GWT
	Non-GWT
	Interchange schedule


6.2 Tagging Timeline

Grid West will comply with the NERC’s tag timing requirements. 

6.3 Association of NERC Tags and Grid West Schedules

Grid West will link a NERC tag with an approved schedule by using a common Reference Number.  This reference number will replace traditional OASIS reference number. This common reference number is maintained by Grid West’s scheduling system. Grid West assigns reference numbers for all approved day-ahead and post day-ahead schedules. Grid West will publish the naming convention of the common reference prior to being operational. 

A tag agent must enter this common reference number in the transmission Contracts field of the tag. Grid West will use this common reference number for the validation of tags for conformance with their transmission rights.

6.4 Scheduling Points in Transmission Segment

For interchange schedules involving external balancing authorities, scheduling points at the Grid West boundary are used for the transmission segment of the Grid West transmission system. 

For interchange schedules involving different internal balancing authorities, the boundary scheduling points for the internal balancing authorities are needed in these tags. Grid West will publish translation tables for use by the PSE’s tag agent. The translation table will give the correct boundary scheduling points based on the source and sink scheduling points of the transactions.

6.5 PSE Information

The correct source and sink PSEs must be used for tags that have a source or sink in Grid West’s transmission system (including CCA and non-CCA balancing authorities),. Grid West will register all its transmission customers as PSEs in the NERC registry. 

Grid West may be listed as a sink PSE for loss schedules. Grid West may also be listed as PSE in some special schedules such as loss reallocation schedule
 (Details to be determined).

6.6 Transmission Provider

Grid West will be listed as the Transmission provider for all physical segments within Grid West’s transmission system. 

6.7 Type of Transaction 

It is expected that only two priorities will be used in Grid West’s scheduling. The IWR rights from the reconfigured rights auction have the same priority. The new schedules granted in the post day-ahead period will have lower priority. 

Grid West to publish a translation table of the different rights to the transmission types as defined in the NERC and Western Electricity Coordinating Council (WECC). 

For example, for daily scheduling using rights obtained from the daily RCS, a type code 7 (short-term firm) can be used. 

6.8 Scheduling Entity

Grid West shall be listed in the Scheduling Entity Column for the transmission segment with in Grid West’s transmission system (include CCA) indicating that Grid West will be the scheduling entity for the balancing authorities.

6.9 Energy Profile

The MW value in the Energy Profile for the day-ahead tags should match the MW value in the final schedules as published by Grid West at or after the close of the day-ahead scheduling process.

The MW value in the Energy Profile for the adjustment period day-ahead new tags should match the MW value in the approved quantity in the post day-ahead adjustment period by Grid West.  

6.10 Loss Accounting Table

Grid West will not use loss accounting table. (It is not used in WECC).

6.11 Loss Schedules

Loss schedules, if delivered from outside the GWT to Grid West, will have the same tag requirements with two exceptions:

· The use of OASIS or transmission reference is not needed; Grid West will publish the specific requirement for loss schedules. 

· Grid West will be the sink BA_PSE for loss schedules if delivered from outside the GWT.

Grid West will track loss obligations of its transmission customers separately
.

6.12 Loss Reallocation Schedules

Loss reallocation schedules
 are used to rebalance the loss obligations between the balancing authorities within the GWT. The loss reallocation schedule is created after the close of day-ahead scheduling and approved by Grid West automatically. In the loss reallocation schedules, the balancing authorities are used as the PSEs in the cases shown in the following table. 

Table 6.12: PSEs in Grid West Loss Reallocation Schedule 

	Delivered from
	Source PSE
	Sink PSE

	Within GWT, from CCA to non- CCA
	Grid West
	Non-CCA’s Host Balancing authority

	Within GWT, from non-CCA to CCA
	Non-CCA’s Host Balancing authority
	Grid West

	Within GWT, from CCA to non- CCA
	Grid West
	Non-CCA’s Host Balancing authority

	Within GWT, from non-CCA to non-CCA
	Non-CCA’s Host Balancing authority
	Non-CCA’s Host Balancing authority


6.13 Automated Validation and Approval of Tags

Grid West’s scheduling system will validate and automatically approve or deny NERC tags that match the final day-ahead schedules. This can be accomplished by comparing the common reference numbers on the tag against the scheduling database. The loss reallocation tag will also be generated and approved in this process. This automation requirement will improve the efficiency and tag processing.

7.0 Checkout Process

To ensure accurate interchange and NSI with neighboring interchange authorities, Grid West will be act as the Interchange Authority for the region.  In accordance with NERC Policy 3 on interchange scheduling, every balancing authority has the responsibility to verify their net interchange with their own neighboring balancing authorities. 

In a typical checkout process, two adjacent balancing authorities perform the “checkout” based on approved E-tags between them.  The balancing authorities work to resolve any discrepancies that arise in the checkout process. The end result of the checkout process is that all interchanges schedules with the adjacent balancing authorities are verified. 

The primary means of communicating with adjacent balancing authorities is the information derived from the NERC tag associated with the interchange transactions. NERC tags will need to have the appropriate reference number for Grid West schedulers to identify and link the tag with the approved schedule in the day-ahead or post day-ahead scheduling process.

7.1 Handoff Procedure

The unique aspect of the checkout process for Grid West stems from the relation between Grid West and the balancing authorities in the Grid West Footprint. Consequently, a handoff process between Grid West and the balancing authorities within the Grid West Footprint (the transmission owners) needs be in place. A preliminary outline of the proposed handoff procedure follows: 

1. Grid West will be the transmission owner for the Grid West Footprint while the non-CCA transmission owners within the Grid West Footprint will serve as the balancing authorities of their own systems. 

2. There will not be a specific time deadline for the handoff.  Grid West will constantly communicate all approved schedules and updated NSIs to the responsible balancing authorities.  

3. Grid West will have the responsibility for all before-the-fact checkout activities with the balancing authorities outside of the Grid West Footprint (there is no need for checkout between the balancing authorities within the Grid West Footprint).

4. Before the ramp start of the operating hour, each balancing authority within the Grid West Footprint will have complete and up-to-date information on the latest schedules and NSIs.

7.2 Checkout Requirements in the Grid West Footprint  

There are three separate checkout processes for a balancing authority:

· Day-ahead checkout;

· Near-real time checkout; and

· After-fact checkout.

As the regional service provider, Grid West will be responsible of the day-ahead and near real-time (before-the-fact) checkout processes, while the balancing authority operators within the Grid West Footprint will be responsible for the after-the-fact checkout processes.  As the operator of the CCA, Grid West will have the responsibility for the CCA in after-the-fact checkout processes.

Based on the handoff process outlined earlier, the checkout requirements of Grid West and the balancing authorities in the Grid West Footprint are listed in Table 6.2 below. 


Table 7.2: Balancing authorities (CA) Checkout Requirements

	
	Grid West as transmission provider
	Other CA operators
	Grid West as CCA operator

	Day-ahead checkout
	Yes
	No
	No

	Near real-time checkout
	Yes
	No
	No

	After-the-fact checkout
	No
	Yes
	Yes


7.3 Automated Checkout Tool

The Western Electricity Coordinating Council (WECC) is in the process of implementing an automated tool for the checkout process.  This tool is called the Western Interchange Tool (WIT), which will provide a mechanism for verifying and crosschecking scheduled net interchange values based on E-tags.  WIT will facilitate adjacent net interchange checkout and provide a single source of information on confirmed interchange.  

When this tool is available, Grid West should leverage WIT to reduce costs and improve the efficiency of the checkout process.

7.4 Day-Ahead Checkout

At 1700 hours, Grid West schedulers will summarize the final day-ahead interchange schedules based on the approved tags and compute the NSIs between Grid West and each adjacent balancing authority.  The NSIs for the balancing authorities within the Grid West Footprint can also be computed, but they are not needed in the day-ahead checkout process.

The Grid West scheduler will contact each external adjacent balancing authority to compare their respective hourly schedules for the next day. If the NSIs do not match, the Grid West scheduler will work with the schedulers of the adjacent balancing authorities or other parties to identify and resolve the discrepancies of individual transactions.

The interchange schedules between balancing authorities within the Grid West Footprint will be tagged, although they will not be subject to checkout.  These schedules will not be subject to checkout since they are within the Grid West Footprint and Grid West will already have complete information for the balancing authorities (i.e. both sides of the schedule).  As a result, Grid West will treat them as already checked in the approval process. 

7.5 Near Real-time Checkout

20 minutes before the operating hour, Grid West schedulers will again perform a check on the NSIs for the next hour. The same procedure as in the day-ahead checkout will apply. After Grid West completes the checkout process with all external adjacent balancing authorities, all balancing authorities within the Grid West Footprint should have the accurate net interchange information. 

7.6 After-The-Fact Checkout

After the operating day ends, each balancing authority including Grid West as the CCA operator, will perform after-the-fact checkout.  Schedulers in each balancing authority will compare and verify the following data:

· Actual interchanges;

· Reserve sharing schedules, if any;

· Dynamic schedules, if any; and

· Schedules created as part of real-time operation, if any.

If the data do not agree, each balancing authority, including Grid West, will work with the schedulers of the adjacent balancing authorities to identify and resolve the discrepancies.
8.0 Roles and Responsibilities

8.1 Schedule Adjustment

8.1.1 Grid West 

For day-ahead scheduling, Grid West will:

· Calculate updated AFCs after the close of RCS market

· Publish updated AFCs and flowgates conditions

· Update the latest inventory of IWR rights after the close of RCS market

· Accept submitted schedules

· Validate the submitted schedules: 

· Schedule must conform their IWR rights

· Schedule must be balanced

· Identify flowgates with infeasibilities and the responsible transmission owners using the submitted schedules after the close of schedule submission 

· Communicate the details of infeasibilities to the responsible transmission owners

· Constrained flowgates and violation

· Desired cut of constrained flowgates by the responsible transmission owners

· Communicate privately the approved schedules that result from either the non-voluntary adjustment process.

· Perform interchange schedules and checkout process. 

After day-ahead scheduling, Grid West will:

· Calculate updated AFCs after the close of day-ahead scheduling period.

· Publish updated AFCs, PUFs and flowgates conditions.

· Update the latest inventory of IWR rights close of day-ahead scheduling period.

· Accept submitted schedules change request (queued) 

· Validate the submitted requests  

· Change request must conform their IWR rights 

· Change must be balanced 

· Evaluate the request sequentially (non-simultaneously).

· Approve the request if the flowgates AFCs are available for the request subject to other reliability considerations; otherwise, reject.

· Approve the tag changes that match the approved change request if any.

· Ensure the tag that matches the approved new request if any.

· Coordinate the implementation of tag changes or new tags.

8.1.2 IWR Transmission Customers

On a day-ahead, IWR transmission customers will:

· Submit proposed day-ahead transmission and loss schedule to Grid West.  

· Resolve any validation issues after receiving notifications from Grid West.

· Create tags for their interchange schedules after Grid West finalizes the day-ahead schedules.

After the day-ahead scheduling period, IWR transmission customers will:

· Submit schedule requests consistent with the specification by Grid West

· Request E-tag changes or create new tags, if any, from the approved request. 

8.1.2 Transmission Customers with Pre-existing Rights

Transmission customers with Pre-existing Rights will:

· Submit proposed day-ahead transmission and loss schedule to their TOs.  

· Submit proposed post day-ahead change or new requests to their TOs.  

· Create tags for their interchange schedules.

8.1.3 Transmission Owners

On a day-ahead, transmission owners are responsible to provide revised schedules to resolve infeasibilities of the flowgates identified by Grid West to the extent possible.

Transmission owners are also responsible to combine and submit schedules of Transmission customers with Pre-existing Rights.

8.2 Interchange

8.2.1 Grid West

Grid West will:

· Operate a market information system and OASIS per FERC requirements.

· Provide day-ahead transmission information.

· Accept and evaluate day-ahead resource schedules.

· Create loss reallocation schedules and tags.

· Approve interchange schedules and tags for all transactions in the GWT from day-ahead to near real-time.

· Operate reserve market and determine reserve schedules.

· Respond to schedule adjustment request after day-ahead.

· Perform balancing authority responsibilities for the CCA.

· Manage loss provision.

· Communicate the final resource schedules and/or NSIs to the balancing authorities within GWT and its transmission customers.

8.2.2 Transmission Customers 

Transmissions customers are responsible to:

· Submit balanced day-ahead schedules within their rights as defined by the IWRs or their pre-existing rights.

· Schedule the loss obligations.

· Create tags for their interchange transactions. 

8.3 Checkout

8.3.1 Grid West

Grid West will:

· Manage the day-ahead and near real-time checkout processes;

· Manage the after-the-fact checkout processes on behalf of the CCA. 

8.3.2 Balancing Authority Operators

The balancing authority operators within the Grid West Footprint will manage the after-the-fact checkout processes.
9.0 Market Benchmarks

For day-ahead scheduling adjustment, Grid West is unique in that physical rights are required and only small and infrequent adjustments are expected. There is no market mechanism to manage congestion. Rather a curtailment process is used.  Other RTOs use day-ahead congestion management process to derive the final schedules from the market bids and offers. 

The proposed schedule adjustment process in the post day-ahead process will be very similar to the current practices of the transmission owners.   

Grid West’s interchange scheduling and checkout processes are similar to the interchange scheduling practice in many other RTOs.  The main differences for interchange scheduling lie in the specific timing requirements, and procedures related to Grid West’s unique market structure that involves multiple Balancing Authorities.

Table 9.0 (1) includes a comparison with other RTOs in the schedule adjustment in the day-ahead and post day-ahead periods; and Table 9.0 (2) includes a comparison with other RTOs in interchange and checkout process. 

Table 9.0 (1): A Short Comparison of Scheduling Adjustment Process

	Timing
	PJM
	ERCOT
	MISO

	Day-ahead Scheduling Adjustment
	· LMP based on central energy market
	· Congestion management
	· LMP based on central energy market in the new MISO design

	Post Day-ahead Scheduling Adjustment
	· Only interchange schedules, others go to real-time market? [To be confirmed]
	· Similar to OATT procedure 
	· Use real-time market 

· Allow change of physical bilateral Transactions



Table 9.0 (2): Interchange Scheduling and Checkout Benchmark

	Process
	Other RTOs/ISO
	Grid West

	E-tag
	Standard
	Standard

	Schedule Classification
	PJM: External 

MISO: Physical Bilateral and financial
	Internal and interchange



	Scheduling System
	MISO: Physical Scheduling System (PSS)

CAISO: Scheduling Infrastructure (SI)

PJM: Enhanced Energy Scheduler (EES)
	TBD

	Loss
	Many uses a marginal or scaled marginal loss price component embedded in the Location Marginal Prices (LMP)
	Not used

	Special Features
	Pool-like and financial transactions 
	CCA and Non-CCA

Bilateral transactions

	Day-ahead checkout
	Standard
	Standard (except no checkout between balancing authorities within Grid West Footprint) 

	Near real-time checkout
	Standard
	Standard (except no checkout between balancing authorities within Grid West Footprint)

	After-fact checkout
	Standard
	Standard


10.0 Technology Solutions

The major components of the scheduling system include
: 

· Market information and OASIS system

· Scheduling system

· Tag applications and interfaces

· AFC update and calculation 

· Day-ahead least amount adjustment application

· Request evaluation application in post day-ahead. 

The tag and scheduling system will also allow interfaces by the tagging software of Grid West participants.  

11.0 Organization Requirements

The following roles have been identified to support the operation and support of scheduling business processes and technologies:

Table 11.0: Organizational Requirements

	Division
	Department
	Role
	Responsibility

	Grid Operations
	Scheduling
	Manager
	· Schedule Operation

	Grid Operations
	Scheduling
	Analysts
	· AFC/PUF Calculation and Posting

· E-tag operation

· Day-ahead scheduling adjustment

· Post-Day-ahead request processing

· Operational support

	Information Technology
	Market Systems
	Analysts
	· Application Support


12.0 Cost Drivers

The primary cost drivers for implementation relate to the required software systems and personnel requirements.  The primary cost drivers are:

· Number of day-ahead and post day-ahead schedules;

· Frequency of schedule infeasibilities and curtailments;

· Number of interchange schedules;

· Number of tagging errors;

· Number of schedules for checkout;

· Number of checkout discrepancies to be resolved; and

· Extent of information to be verified after-the-fact.

The costs may be reduced if Grid West:

· Streamlines the scheduling and interchange process with automated software applications; and

· Leverages the existing system and software for its need in scheduling and the tag management.

13.0 Design Issues for Further Considerations

· The scheduling responsibilities are assumed to be with Grid West until a hand-off process before the real-time operation between Grid West and non-CCA operators.

· Implementation of loop flow and outage related curtailments in real-time operation needs further investigation.

· DC lines scheduling needs to be considered separately.

· Dynamic schedule tagging requirements can be considered further.

· Pre-day-ahead tagging can be considered further.
· How exports be treated will need to be addressed.
· Will a Scheduling Coordinator or similar concept be adopted in Grid West?
· For NT Scheduling, how will curtailments be handled after the 2 year transition?
· Should all schedules be tagged?
Appendix A:  Schedule Adjustment Examples

This section provides a comprehensive example illustrating the application of different adjustment procedures. 

Base Case Situation

The example case has three buses with equal 120 MW TFC on each link, as shown In Figure 1. 
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Figure 1: Example System and Base Situation

Assume that in the day-ahead scheduling process, there are 6 submitted schedules as shown in Table a1. The predominant flows are from A to C, and from A to B.  The last three schedules (Schedules 4 to 6) are small and generate some counter flows on the three paths.  

Table a1:  Proposed Schedule Data for the Base Situation

	Schedules
	POD
	POR
	MW

	1
	A
	C
	150

	2
	A
	B
	90

	3
	B
	C
	60

	4
	C
	B
	15

	5
	C
	A
	6

	6
	B
	A
	9


The line flows resulting from the applications of these schedules are listed in Table a2. The flows from A to B and B to C are within their operational limits. However, the flow on the flowgate between A to C exceeds its limit by 18 MW. Grid West must decide how to adjust the 6 schedules in order to achieve the 18 MW reductions on A to C.    
Table a2:  Line flows of the Base Situation

	From
	TO
	MW

	A
	B
	87

	B
	C
	51

	A
	C
	138


Non-Voluntary Adjustment Solution using Pro-rata Cut

When there are no voluntary adjustments that can be performed to resolve infeasibility, Grid West decides how to adjust the 6 proposed schedules in order to achieve the 18 MW reductions on A to C.  Two options were discussed before: one with pro rata reduction and the other is least amount reduction. 

This sub-section illustrates the pro rata reduction method. The results of reduction calculation process and resulting flows are listed In Tables a3 and a4.

In order to achieve an expected reduction of 18 MW from A to C, several steps are needed:

Step 1. Grid West first computes the use of A to C by all submitted schedules, as shown in the 3rd column of Table a3. 

Step 2. Grid West then identifies contributing schedules that contribute to the flow from A to C. In this case, the schedules 1- 3 are contributing schedules as flagged in the 4th column of Table a3.

Step 3. The pro rata allocation of required 18 MW reductions from A to C is performed based on the use of A-C.  The results are shown in the 5th column of Table a3.  

Step 4. The required reduction from A to C needs to be reflected to the original proposed schedules. The results of schedule reductions are shown in the 6th column of Table a3.  

The Schedule Reduction * Applicable PUF = Allocated Flow based Reduction

Step 5. The final schedules are the differences of the proposed schedules and the schedule cut, as shown in the 7th column of Table a3.  Note that the total cut of the schedule is 36MW.

Table a3:  Adjusted Schedule Data using Pro Rata Cut

	Column 1
	Column 2
	Column 3
	Column 4
	Column 5
	Column 6
	Column 7

	Schedule
	Proposed MW
	Use of A to C
	Contributing Schedules
	Allocated Cut from A to C
	Schedule Cut
	Final Schedule

	1
	150
	100
	Y
	12
	18
	132

	2
	90
	30
	Y
	3.6
	10.8
	79.2

	3
	60
	20
	Y
	2.4
	7.2
	52.8

	4
	15
	-5
	N
	0
	0
	15

	5
	6
	-4
	N
	0
	0
	6

	6
	9
	-3
	N
	0
	0
	9


Table a4:  Line flows after Pro Rata Cut

	From
	TO
	MW

	A
	B
	76.2

	B
	C
	43.8

	A
	C
	120


Non-Voluntary Adjustment Solution Using Least Amount Cut

This sub-section illustrates the least amount reduction method. The example did not consider the solution process that integrates the voluntary and non-voluntary adjustment processes. The results of reduction illustration and resulting flows are listed In Tables a5 and a6

Grid West will use a least amount reduction model to reduce the schedules with the least amount in order to resolve the flow infeasibility between A to C.  In this case, the total schedule reduction is 32.4 MW, less than the total reduction by the pro rata cut method. The final schedules are the differences of the proposed schedules and the schedule cut. The final schedules are also shown in Table a5. 

Table a5:  Adjusted Schedule Data after Least Amount Cut

	Schedules
	POD
	POR
	MW
	Schedule Cut
	Final Schedule

	1
	A
	C
	150
	21.58023
	128.42

	2
	A
	B
	90
	6.533838
	83.47

	3
	B
	C
	60
	4.305709
	55.69

	4
	C
	B
	15
	0
	15.00

	5
	C
	A
	6
	0
	6.00

	6
	B
	A
	9
	0
	9.00

	Total
	
	32.42
	


Table a6:  Line flows after Least Amount Cut

	From
	TO
	MW

	A
	B
	76.88593

	B
	C
	43.11406

	A
	C
	120


Appendix B – Interchange Tag Example

In this example, a Grid West customer (GWPSE1) needs to tag a transaction from a source in Grid West (GW00) to a sinking in California (CISO), as shown in Figure 1.  
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Figure 1: Example Transaction

A description of the entries used in this example is given in Table b1 below and the complete tag is shown in Table b2.

Table b1: Example Entries
	Example Tag Entries
	Descriptions

	IP_GEN0

CAPTAINJACK
	Scheduling (injection) points in GWT

POR at GWT’s boundary

	NP15
	Scheduling points in CISO

	CISO
	California ISO

	GW00
	Grid West 

	PSE001
	A Purchasing Selling Entity (PSE) in Grid West

	CIAO001
	A Purchasing-Entity in CISO


The example tag is shown in Table b1. The tag ID is assumed to be “GW00_CAPTAINJACK-NP15.”

The schedule will be using Grid West’s firm transmission IWR rights from source (GEN01) to Grid West’s boundary POR at Captain Jack (CaptainJack). Assume that there are two contract references (IWR001 and IWR002) one for peak and one for the off-peak.

The schedule involves energy delivery at 100 MW every hour for the off-peak period, 200 MW every hour for the on-peak period for February 2, 2005.  

The source Control Area (GW00) will be on the first line with an identification of G, and a reference to the generation to inject power. The Sink Control Area (CISO) will be on the last line with an identification of L, and a reference to the load being served. 

 For the segment within the California ISO’s control area, there are only one OASIS references (GW_PGE_0123). This allows the delivery from CAISO’s boundary POD (CaptainJack) to a demand in the NP15 area. 

For the transmission section, there are two scheduling entities involved (GW00 and CISO) since we assume that there are no other balancing authorities in between.

The market path that matches the transmission segment shows that the scheduled energy transfers title from GWPSE1 to CIAO001 after entering into CISO market. 

The energy profile is then defined. Since there are actually three consecutive time periods to model a peak and off-peak transactions, the energy profiles occupy three lines to define start date, stop date, start and stop times. The first line starts at 0:00 to 6:00, followed by 6:00 to 22:00 and by 22:00 to 0:00. 100 MW is used for the off-peak and 200 MW is entered for the peak period. 

Next, three transmission allocation information are entered that moves the power from GW00 to GW00’s border (CAPTAINJACK), then to NP15. The first two transmission allocation records are vertically stacked since we assume there are two separate IWR rights reference for the transmission segments within GWT.

As there are no losses to be accounted for, this tag is complete.

Table b2: Example Tag 
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Appendix C: Questions and Discussions on Scheduling

This section contains some general questions and possible answers about Grid West scheduling operation. The purpose is to track these questions and their discussions. 

Table c1: Scheduling Questions and Issues

	Areas
	Scheduling Issues 
	Proposed Response

	General—WECC RMS
	Who will be on the hook for WECC RMS violations? Is GW planning to sign the WECC RMS agreement?  
	TBD

	General—AFC and x factor
	Is Grid West going to net firm transmission?  What exactly does this mean?  Existing transmission owners (the implementation arm of each owner) need more detailed info on this subject and how it will work.  The devil is in the details.  


	See RCS paper for general discussion on netting. 

Netting is inherent when a flow-based approach is used.  Forced outage impacts AFC

	General—Emergency operation
	Also, if we have a forced outage, how will the transmission on the path be reallocated between existing transmission providers and the Grid West function?
	If forced outage is before the end of day-ahead scheduling period, day-ahead schedule curtailment procedure applies using the new AFC. If forced outage is after day-ahead, a new procedure should be developed.  

	Day-ahead scheduling ---

Pre-existing Rights
	In cases where the TTC is below the used portion of the Firm Transmission entitlement sold to the Transmission Customers by the Transmission Providers, then the Transmission Providers will pay the Transmission Customers to redispatch their resources in order relieve the transmission constraint.  

For adjustments required due to oversubscription, the TPs who oversold the system will pay transmission customers to re-dispatch based on their bids, or provide the re-dispatch services.
	See RCS paper for general discussion on oversubscription.

	Day-ahead scheduling ---Loop flow
	Present the option for resolving loop flow problems (i.e., infeasibilities despite schedules within established rights) using redispatch available through the RTEM with costs uplifted
	Loop flow problems involving external control areas are solved through seams coordination and the use of Unscheduled Flow Mitigation Plan (UFMP) of the WECC in real-time.

There are no need to deal with loop flow problems within GWT since the proposed scheduling adjustment ensure all infeasibilities are resolved.

	Day-ahead scheduling ---Scheduling
	How will Grid West communicate with the Transmission Customers?  Is this a tag based system or something else?  If it’s tag based, which entity will create the tag and which entities will approve the tag?  Will RCS solve these issues?  If so, how?  We need the how determined up front.  We’ve all been down the path of theory that sounds good but cannot be implemented in the real world without huge investments in computer systems (that need/process should be well mapped out ahead of time).
	This communication will be electronic. This is not a tag system.

Whether a 100% tag based scheduling system will be used for Grid West remains to be determined.



	Day-ahead scheduling ---Firm and non-firm
	Any firm or nonfirm?  Does Grid West not have to worry about proforma transmission products?  Perhaps they have a waiver?  I seem to remember Grid West doesn’t have firm and nonfirm but I need to ask anyway to be certain it’s still true.

Also, exactly what is the cut priority if you’re netting firm?  We need to know many more details for BPAT real-time implementation of such a simple statement.   

Will firm change rights contained in pre-existing contracts that are exercised after pre-schedule have the same priority as new requests that were pre-scheduled?  If so what is the procedure if the post pre-schedule change over loads a flowgate?

In addition, the transmission customer may be utilizing the transmission for different product types that the transmission customer could prioritize.  For example, energy could be the highest priority, regulating the second highest, operating reserves the third highest, etc.  Ideally this could be done in the schedule submittal with the schedule’s priority being set by the TC.
	See Section 5.3 for priority discussion.  

Reserve use of transmission remains to be dealt with. Use of above priority does not help in day-ahead here since this paper deals with all energy schedules.   

	Day-ahead scheduling ---Curtailment
	Please define the many possible ways.  These schedules may be proposed to flow over multiple constrained/congested paths.  With the netting that will be allowed this could become very tricky. 
	Examples include

· Cut by pro rata by rights

· Cut by pro rata by submitted schedules

· Cut by rotation

· Cut by random

This supports the needs to have a systematic and model based curtailment procedure such as the model based least amount curtailment method.

	Day-ahead scheduling ---NT Redispatch


	Because of the requirements to redispatch for NT while avoiding redispatching for other transactions it is hard to see how the least amount curtailment procedure could work.  BPA should probably support the pro rata curtailment approach in order to be consistent with the must have of honoring pre-existing contract rights.

NT contract rights include reliability redispatch, so in a curtailment situation the TO cuts firm schedules pro rata and then redispatches NT resources to the extent necessary to keep the NT schedules whole.  How will the Grid West proposed curtailment procedures account for NT reliability redispatch?  It is also important that NT reliability redispatch is quantifiable and BPA is paid for any additional redispatch of federal resources that it offers on a voluntary basis.  NT reliability redispatch should only occur if all lines are not in service and AFC is impacted by outages.

One possible solution for the curtailment procedures is to allow for a real-time redispatch market.  Generators could bid in incs and decs, not associated with any schedule.  The non-NT transmission customers would indicate on their pre-schedule if they are willing to pay for redispatch in the event of a curtailment.  If the curtailment situation arises Grid West would: 1.) cut all effected schedules pro rata; 2.) redispatch to cover NT schedules; 3.) match up schedules that had elected redispatch protection with the necessary inc and decs that had been bid in; and 4.) curtail the schedules without redispatch protection.  As part of settlement the parties that had chosen redispatch protection would then be charged a pro rata share of redispatch bids that were used.  
	Post curtailment options are proposed to address this issue.

 Option 2 in section 4.6.4 is specifically designed to deal with NT reliability issue. 

The NT customer’s cut can be restored with both least amount or pro rata cut.

	Day-ahead scheduling ---Scheduling
	What is the communication process – many times these items sound good on paper but when you put them into practical application they fall apart.  This feasibility of the aggregated proposed schedules needs to be a shared database – has a software and cost analysis been done.  Also, what about the tracking of the constraints and existing contractual obligations?  How are those needs being addressed?  Sales, Congestion, and loss accounting displays for current products and legacy contracts will be a huge effort.
	Grid West will need a schedule system, which will include electronic communication portal. Details to be defined.

	Day-ahead scheduling ---Scheduling timeline
	BPAT has many internal constrained paths (flow based) that are becoming more and more difficult to manage.  Have those types of difficulties been recognized by GW? I’d like to see GW put an end to day-ahead.  I think if you do continuous scheduling at the out-set you’ll have more problems than you realize.  You also need a beginning and an ending point to manage change.  If you don’t have this, the start point will not exist.  Current industry practice is have a start point (end of preschedule is the end time).  I would advise you to re-think a continuous scheduling practice.  Settlements may take on a life of their own with no real end to Preschedule or start point for real-time for the scheduling process.  Real-time will not have a base-line for Balancing authority check-out.  It looks to me like you start real-time before or as soon as the day-ahead ends.  Is this true?  There’s no incentive to check-out for day ahead when the very next hour you can submit real-time schedules.   
	Grid West uses network models to deal with all constraints. Grid West will manage all constraints including internal constraints by using power flow. Very few manual interventions are expected. 

Day-ahead scheduling has a definite end in the current design. Continuous process applies only for sequential processing of change requests after the day-ahead process.

Real-time issues are to be considered separately.

	Post day-ahead ---partial

Service


	Since AFC is for information only and is not guaranteed then PSE’s should be allowed to designate partial service

This means we’ll get lots of 1 MW requests.  Has anyone thought of these types of impacts?
	We revised this to allow partial service to new requests. There are no partial services for change requests.

  

	Post day-ahead --- Timing
	The term “based on best effort” is used to define real-time response time for requested changes less then 50 minutes before start of flow.  There needs to be a more definitive time line similar to NERC policy 3.  This is too vague and prone to abuse and misunderstand.  
	The timing is preliminary. However, RRG and TSLG discussion requires Grid West to take change 20 minutes before delivery.

	Post day-ahead ---Fees 
	There should not be a restriction or fee for schedule voluntary schedule requests. TBL’s current scheduling limitations should not dictate what this new system should or should not handle.  If all real-time transactions are viewed as schedule adjustments, which include new schedules than the limit of 5, is ridicules.  In real-time most of our transactions are hourly non-firm purchases.  

The current BPAT change limit is for the same reservation not the same schedule.

Is it really a Reservation Adjustment Process resulting in Schedules for day ahead and up to the hour prior to delivery?  Also, please bring clarity to the tagging process.
	We revised Section 5.5 to charge a small fee for all changes and new requests.  Two rationales are discussed in 5.5

Real-time markets will resolve lots of problem. There are no limits for real-time bids submission.  Real-time energy markets involves incremental schedule change instructions and there is no need to change the balanced base schedules from the day-ahead or post day-ahead

Reservation is no longer used in Grid West. The contract references that are maintained by the Grid West will be used instead. 

	Post day-ahead ---schedule change
	How does the transmission queue work?  First-Come First-Served?  What if we loose ATC in the midst of scheduling for the next delivery hour?  How do we back out the schedules (we are required to curtail the tag these days without a phone call).  The tagging process must be addressed in more detail for a Grid West environment.
	See Section 5 for post day-ahead scheduling process.

If forced outage is after day-ahead, a new procedure should be developed to back out schedules and change tags.  

	Post day-ahead ---

Redirect Timing
	What is the time frame requesting firm redirects?
	Same as other change request.

	Interchange and tags
	What if a transaction is approved by GW but doesn’t get approved by an adjacent CA or downstream CA and that transaction was supporting another transaction in the opposite direction? 
	Interchange schedules will not be implemented without approvals from all tagging authorities. 



	Interchange and tags
	In terms of requirements for tagging purposes, and depending on the final configuration of the GWT, some CCC (such as PAC) may need to tag their transactions as these transactions may impact WECC reliability programs (such as Unscheduled Flow) that rely on Etag information for managing these issues in the WECC. This is pretty important, as the automated USF tool used to manage these events exclusively uses Etags.


	Additional tags may be added per the specific requirements of each Balancing authority

	Interchange and tags


	Please review this paper to make sure you mean reservation or schedule in every case.  Is the reservation equal to the schedule in every case?  Is there such a thing as take-or-pay Grid West transmission requests?  If so, you’re going to need a way to track a reservation profile separately from the schedule.  I’m very concerned about “how” you’re going to track the concurrent losses.  The computer program to do the Grid West tracking is going to take some careful thought and coordination (up front with current transmission providers).  
	Reservation is equivalent to rights; schedules are day-ahead or post day-ahead use of the rights that include injection and withdrawal quantities.  For post day-ahead new transmission request, there is no right needed. If AFC is available, a new schedule is created. 

Concurrent losses will be simplified.

	Interchange and tags
	All transactions should be scheduled and tagged or you’ll loose the value of tagging transactions (if you don’t tag all transactions some will be phone calls and some will be automated – I really don’t think you should plan to have two ways to get the data into your scheduling system).  Do you really want to program your computer to do two types of scheduling regardless of whether or not the tags/schedules add in to interchange? 

How do we accommodate tag before schedule with this type of evaluation process?  Perhaps, these should all be tag submissions and not proposed schedules?  Someone really needs to address our compliance with NERC including avoiding NERC sanctions for this type of activity.  


	Grid West should not force tags on all schedules. Tags are needed only for interchange schedules.

All finalized schedules are tracked in the Grid West scheduling system. The classification is meant to discuss the need for tags.



	Interchange and tags
	Responsibilities of Grid West include: 

· Curtail Tags for reliability events

· Curtail Tags for Unscheduled Flow events

· What about Reserve Services?  Wheeled and/or from GW? 

· Manage in-hour schedule changes for Reserves and NWPP PRRS.  Won’t we still have NWPP reserves deliveries?

· Dynamic Schedules (how will GW manage these?)

· No memo schedules?  I’d suggest you adopt this thought.


	These responsibilities can be added. However, specifics of these procedure and processes need to be discussed.

Alternatively, they can be placeholders for further discussion. Some of the issues are to be considered for real-time operation.

	Interchange and tags
	If we curtail won’t we be responsible for the tag change?  
	TBD.  What is today’s practice after curtailment of interchange transactions? 

	Interchange and tags
	Will Reserves (or ancillary services) be tagged? something to think about... TBL requires customers to have demand accounts for these services


	Tags for dynamically transferred reserves are needed, but details are to be developed.

	Interchange and tags
	The scheduling entity is the BA.  Transmission segments need to be bounded at BA boundaries, not at the TSP boundary.  A tag, using a single entitlement but crossing 3 BAs (including the CCA) would contain 3 segments with the same reference number with 3 different Ses.

	TBD. 

However, the unique aspect of Grid West should be considered here. We can view that Grid West performs all functions of the balancing authorities in the GWT until real-time starts. Therefore one can argue that a tag for a schedule across three BAs within Grid West footprint should not have three segments. 

	Interchange and tags
	I’d suggest you work on auto-approve and auto-deny of all tags.  If you don’t get this done, the system requires too much manual interface.  Wouldn’t the goal be to make the tag the schedule?  You need this information to perform curtailments, manage USF events, and I’m assuming you’re going to have internal constrained paths that will also need to be managed – curtailing the tag right along with the internal schedule.  Speaking from experience I can tell you that memo accounts will not work.  You need to be able to get the generation off-line or reduced as soon as you know you’re overloading a transmission line.  You will need the automation for inside the GW and CA’s connecting to GW.  

Again, if you create schedules from approved tags you’ll save yourself time and money.  You will, however, need a way to create a manual schedule when the tagging system is out of service.  It’s important the GW has that ability (to enter a schedule without a tag).  There is not a computer system that is up 100% of the time including the tagging system or your new scheduling system.  You have to factor in the human aspect as a back-up to the computer.  Also, NERC allows for this by not sanctioning some percentage of schedules that don’t have tags.  Try to think of safety nets even though they will cost some money up front.  But try to get rid of items such as scheduled losses that will cause you a great deal of extra work and expense. 


	Grid West needs to consider the reliability of the computer system and the human aspect in system development.



	Seams and timing coordination
	The CISO market closing coordination with the NW is not mentioned.  How will the Day Ahead window timings correlate to other such market closings such as the CISO?


	Proposed timing is preliminary and consideration of CAISO’s market timing will be a factor.

	Scheduling System
	Is this reference number supposed to be unique by schedule or transmission contract?  In many instances today, the same reference number is used over and over.  If this is the number relied on by Grid West for matching the tag to the schedule, then there will be trouble.  The relationship between schedules and entitlement (reference numbers) is many to one, not one to one.

You need an internal reference tracking code to the original “reservation” – aren’t you redirecting the reservation and not the schedule.


	Additional clarification is given in Section 6.3.   This reference number will replace traditional OASIS reference number and is maintained by Grid West’s scheduling. 

Details about the using the same reference numbers need to be defined later for the system development. The main idea is that Grid West needs to be able to link the submitted tags to the final schedules for tag approval. This can be made one-to-one or one-to-many. 

Redirect request will be tracked with the reference number.

	Scheduling System
	I am concerned about the human aspect of scheduling.  Basically how the scheduler would interface with this level complexity.  Because of the sheer number of activities that will be going on simultaneously I don’t see how we could schedule for next hour.  The next hour would be in reality scheduling two to three hours out.

We need automated screens for this activity.  Is anyone working on computer system design?  Real-time will somehow need to know the difference between change requests after the close of the day ahead market as it seems the change process is continuous (no preschedule closure like we have currently).  This will need to be an automated link to OASIS, Unscheduled Flow Procedure (USF), and Tagging Systems.  These Iinks are critical.  What about counter-schedles with the ISO to assist for Southern Intertie overloads on a real-time basis.  Will that practice be continuing?  Grid West should address these type of reliability needs and propose other ideas to enhance in-hour reliability processes.  What about legacy transmission contracts with different timelines (not Grid West timelines)?
	Automation will be a key consideration for the Grid West’s scheduling system.

New software is needed that can automatically evaluate the change requests. In-hour reliability should be considered for real-time operation.

Grid West needs to consider these aspects of the computer system in system development.

	
	Total automation similar to the current CISO model and NERC tagging will be needed. Introducing another schedule platform doesn’t simplify the process but rather adds another layer of software that schedulers will need to address.   Gird West should not over look or take lightly the effort it would take to implement their design.  The focus should be on keeping is simple

I am concerned about the human aspect of scheduling.  Basically how the scheduler would interface with this level complexity.  Because of the sheer number of activities that will be going on simultaneously I don’t see how we could schedule for next hour.  The next hour would be in reality scheduling two to three hours out.

You will, however, need a way to create a manual schedule when the tagging system is out of service.  It’s important the GW has that ability (to enter a schedule without a tag).  There is not a computer system that is up 100% of the time including the tagging system or your new scheduling system.  You have to factor in the human aspect as a back-up to the computer.

Sales, Congestion, and loss accounting displays for current products and legacy contracts will be a huge effort.  

How will Grid West communicate with the Transmission Customers?  Is this a tag based system or something else?  If it’s tag based, which entity will create the tag and which entities will approve the tag?  Will RCS solve these issues?  If so, how?  We need the how determined up front.  We’ve all been down the path of theory that sounds good but cannot be implemented in the real world without huge investments in computer systems (that need/process should be well mapped out ahead of time.
Scheduling system selection - would be best if this system was one being used successfully by WECC members. No one offs or proto type systems and no old technology based platforms.
	

	Scheduling System
	I don’t think anyone in this agency other than BPAT Dispatch and BPAT Real‑Time (TMS) actually understands the magnitude of a forced transmission outage.  Again, these issues need to be mapped out ahead of time and the associated costs with programming the results to implement them in a timely fashion (we have 10–minutes).  We’ll still will need to comply with NERC criteria.  I haven’t seen that need addressed yet in this paper.  Curtailed schedule/tag changes also affect the concurrent loss calculations (this is a huge new undertaking by itself).
	Grid West needs to consider these aspects of the computer system in system development.

Concurrent losses are simplified.










� The schedule adjustment for the day-ahead scheduling period can be made to be part of the RDS process if and when implemented.  


� See the accompanying white paper on losses for details.


� This would be similar to the common and economically acceptable overbooking of airplane seats by commercial air carriers.


� See latest losses white paper for details.


� The Midwest ISO is in the process of implementing this approach to curtail the FTR rights when the simultaneous feasibility test fails.


� The model is mathematically formulated as a weighted least square optimization problem.   


� It is possible that two identical schedules may get different amount of curtailments if one has more entitlement rights than the other.


� For example, BPA has developed specific curtailment procedures (curtailment calculators) for specific flowgates at Paul – Allston, North of Hanford, West of McNary, and others. 


� “Possible Pro Ration Methods for Mid-Hour Curtailments”, John Anasis and Laura Oliver, BPA Transmission Scheduling, TBL Customer Forum, January 21, 2003, //www.bpa.gov.


� As the CCA operator, Grid West can procure more reserves to ensure reliability if this option is chosen.


� Some RTOs have implemented hour-ahead market to process the accumulated changes for this period. However, since there is no such a market for Grid West in the beginning state, other model of dealing with the change requests must be developed.





� The partial service grant is possible. However, it makes the adjustment process significantly more difficult for Grid West. 


� There are no real differences between the internal CCA and internal non-CCA schedules in terms of tag requirements.


� i.e., wheeling transaction.


� See Loss white paper for details.


� See the white paper on losses.


� See loss paper for details about loss reallocation schedules


� The identified requirements may overlap with these identified in other white papers.


� This least amount curtailment example uses modifies the least square minimization problem by adding weights to each term of the squared curtailment variables. The weights are the inverse of the original schedule amount, thus avoiding larger curtailment for small schedules. This is the same approach that Midwest ISO use in its FTR curtailment procedure.
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