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North American Electric Reliability Council
Princeton Forrestal Village, 116-390 Village Boulevard, Princeton, New Jersey 08540-5731
Interchange Authority Implementation
Task Force

Report to the Interchange Subcommittee

Introduction

In considering the implementation of the NERC Reliability Functional Model, the Operating Committee charged the Interchange Subcommittee (IS) with operationally defining the Interchange Authority (IA) function.  The Interchange Authority Function Task Force (IAFTF) was formed to compile and address the outstanding issues surrounding the IA function, and define how the IA function would operate with the adoption of standards related to the NERC Reliability Functional Model (FM).  The IAFTF developed a white paper to define how the tasks of an Interchange Authority could be performed operationally and how the Interchange Authority function interrelates with other functions — both market and reliability. 

When the white paper was presented to the NERC Operating Committee (OC), they requested the Interchange Subcommittee to distribute the report as a means to solicit further comments on the IA functionality from NAESB, the ISO/RTO Council, NERC Functional Model Working Group, and other industry groups and to further develop detailed IA functionality and recommendations for supporting tools.

The IS recognized that the white paper focused on implementation of the IA as defined in the NERC Reliability Functional Model; however, but did not consider the initial implementation of the reliability standards or the transition to version 1 standards. To address this issue and the charge from the NERC OC, the IS formed the Interchange Authority Implementation Task Force (IAITF) to provide recommendations on the implementation of the Interchange Authority. 
Executive Summary

The purpose of this report is to provide recommendations on how to implement the concept of an Interchange Authority (IA) into an industry that “operates” within the Functional Model.  In providing recommendations for the implementation of the IA, the task force focused on key milestones to which the recommendations are aligned. The recommendations are based on the following implementation timeframes:

a) Near Term — Recommendations that can be put in place to support the implementation of the reliability standards that will take place on April 1, 2005. (All required changes may not be completed by this date.)
b) Mid Term — Recommendations that can be implemented in support of the Version 1 Coordinate Interchange Standard.

c) Long Term — Recommendations in support of the conclusions of the Interchange Authority Function Task Force white paper to implement a single interconnection-wide IA. 
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Figure 1 – Recommendation Timeframes

The report provides options associated with each of the implementation milestones and identifies considerations associated with each option. These options were only considered if they could be applied in the time required to effectively meet the implementation milestones. The task force recommendations include the specific action items required to implement them and the responsible party.

Near Term Implementation Options

The near term options considered by the task force were limited to those solutions that could be put in place to support the implementation of the reliability standards that will take place on April 1, 2005 or within a reasonable period of time thereafter. The task force analyzed the results of the mapping of IA tasks to the reliability standard requirements and used it as a means of formulating the recommendations. In the following options, consideration was given to functional specifications for tool changes, clarification of the reliability standards and revisions to reference guides.

Option 1
The Sink Balancing Authority (BA) will perform the interchange tasks of the current Sink Control Area and those associated with the Tag Authority in E-tag. The mapping in Appendix C & D show where the IA requirements are being met in the reliability standards. Considerations:

a) Revise the definition of the IA to remove the term “authority” and replace it with the term “coordinate”. Modify the definition of Interchange Authority in the Functional Model as follows:

Authorizes Coordinates and communicates implementation of valid and balanced Interchange Schedules between Balancing Authority Areas, and ensures Interchange is Transactions are properly identified for reliability assessment purposes.

In addition, the tasks of the IA should be modified to more closely reflect this definition as outlined in Appendix A.  The relationship of the IA with other functional entities should be modified as shown in Appendix B.

b) Rename the Interchange Authority to Interchange Coordinator. The formal change in name from IA to IC may remove some concern related to the use of the word “authority” and may more closely reflect actual practice and expectations.

c) Modify the Functional Model (as identified in Appendix A & B) to include the revised IA tasks under the Balancing Authority. (Note: This may not require a wholesale change to the Functional Model. Mapping of tasks to the BA can be done with an explanatory note without removing the IA from the Functional Model.) 

d) Issue a letter to the industry explaining the role of the BA under the reliability standards and relationship to the functional model as per the above.

e) Modify the existing Interchange Guideline as a reference document associated with the interchange reliability standards to clarify the role of adjacent TSP’s in ensuring a contiguous transmission path by including adjacent TSP’s on E-tags.

Option 2
Do nothing. The interchange and tagging tasks performed by the control areas today are performed by the Balancing Authority under the reliability standards. The IA is not a registered entity and is not referred to in the reliability standards. Considerations:

a) The BA as described in the functional model will not correctly refer to the interchange and tagging tasks being performed under the current reliability standards.

b) The Electronic Tagging Functional Specification still refers to the role of the control area as the Tag Authority.

Mid-Term Implementation Options

The mid term options considered by the task force were limited to those solutions that could be put in place in conjunction with the issuance of the Version 1 Coordinate Interchange Standard. This Standard is currently under development based on the existing NERC functional model will require further revision to coordinate with any changes to the functional model.

Option 1
Require that the organization performing the Tag Authority function register as the IA (see figure 2). The Electronic Tagging Functional Specification assigns the Tag Authority requirements to the “entity responsible for Control Area operations”. This has been translated to the Sink BA in the current reliability standards. Considerations:

a) Revise the Electronic Tagging Functional Specification to reflect functional model language and map the Tagging Service requirements from the Control Area to the Interchange Coordinator (IC) performing the Interchange function for a Sink Balancing Authority’s organization.. (Note: This does not preclude the Balancing Authority from using a third party to fulfill these requirements.)

Action: NERC IS to assign this action to TISWG. TISWG to consider the following:

1. Updating the TSIN registry to include Functional Model entities. 

2. Impact analysis of the E-tag modifications required to implement the Functional Model entities.

b) Require registration to the revised IC entity.

c) Revise the version 1 Coordinate Interchange Standard to reflect the modified IA (IC) tasks and relationships as identified in Appendix A and B. 

Option 2

Revise the Coordinate Interchange Standard to reflect current day interchange and tagging requirements. Considerations:

a) Depending on the decision made regarding mid and long-term recommendations, either remove the IA from the Functional Model or leave it as a placeholder. If left as a placeholder until long-term recommendations are implemented, it must be made clear in the Functional Model that the IA entity will not be implemented under the Version 1 Standards.

b) Remove the “how” language from the existing reliability standard and focus on the “what” without using the IA terminology.

Long-Term Implementation Options

In considering the long-term options for implementing the Interchange Authority, the task force focused on the option proposed by the Interchange Authority Function Task Force white paper. Comments received on the IAFTF white paper indicate industry support for Option 3 (consolidated approach). This option would create a single NERC wide or interconnection wide IA. Upon completion of the commercial functions as prescribed by NAESB during the Market Period, the submitting PSE would send the completed balanced request for interchange to a defined IA. This IA would be responsible for:

1. Distributing the Request for Interchange (RFI) to all affected reliability entities.

2. Obtaining confirmation of the RFI from the reliability entities.

3. Distributing status of the confirmation process.

4. Authorizing implementation of physical interchange by the affected BAs.

5. Forwarding individual confirmed RFI(s) along with appropriate net interchange information to the appropriate reliability assessment systems e.g. Interchange Distribution Calculator (IDC).

6. Maintaining records of scheduled interchange.

Option 1
The task force reviewed the issues associated with the implementation a single industry wide IA and considered the following:

a) Perform a cost benefit analysis of the tool changes required to implement the IA. Consideration should be given to both a new industry wide tool in addition to modifications to the existing E-tag functionality.

b) Consider the proposed industry move to OASIS Phase II. Electronic scheduling associated with this tool may allow IA type functionality to be implemented.

Recommendations

Near Term

The sink Balancing Authority (BA) will perform the interchange tasks of the current sink Control Area and those associated with the Tag Authority in E-tag (see figure 2). The mapping in Appendix C & D shows where the IA requirements are being met in the current reliability standards. The following actions are required to accomplish this:

a) Revise the definition of the IA to remove the term “authority” and replace it with the term “coordinate”. Modify the definition of Interchange Authority in the Functional Model as follows:
Authorizes Coordinates and communicates implementation of valid and balanced Interchange Schedules between Balancing Authority Areas, and ensures Interchange is Transactions are properly identified for reliability assessment purposes.
In addition, the tasks of the IA should be modified to more closely reflect this definition as outlined in Appendix A.  The relationship of the IA with other functional entities should be modified as shown in Appendix B.
Action: NERC IS to send a letter to the Functional Model Working Group requesting the changes to the NERC Functional Model as outlined in Appendices A & B.

b) Rename the Interchange Authority to Interchange Coordinator. The formal change in name from IA to IC may remove some concern with the use of the word “authority” and may more closely reflect actual practice and expectations.
Action: NERC IS to draft a letter to the Functional Model Working Group to request a change to the Functional Model.

c) Modify the Functional Model (as identified in Appendix A & B) to include the revised IA tasks under the Balancing Authority. (Note: This may not require a wholesale change to the Functional Model. Mapping of tasks to the BA can be done with an explanatory note without removing the IA from the Functional Model.) 
Action: NERC IS to send a letter to the Functional Model Working Group requesting that, for the current reliability standards, the revised IA tasks as described in the above be mapped to the BA in the functional model.

d) Modify the existing Interchange Guideline as a reference document associated with the interchange reliability standards to clarify the role of adjacent TSP’s in ensuring a contiguous transmission path by including adjacent TSP’s on E-tags. 
Action: NERC IS to assign this action to the Interchange Guideline Working Group.

Mid Term
Require that the organization performing the Tag Authority functions register as the modified IA (IC) (see figure 2). The Electronic Tagging Functional Specification assigns the Tag Authority requirements to the “entity responsible for Control Area operations”. This has been translated to the Sink BA in the current reliability standards. The following actions are required to accomplish this:

a) Revise the Electronic Tagging Functional Specification to reflect functional model language and map the Tagging Service requirements from the Control Area to the Interchange Coordinator (IC) performing the Interchange function for a Sink Balancing Authority’s organization. (Note: This does not preclude the Balancing Authority from using a third party to fulfill these requirements.)
Action: NERC IS to assign this action to TISWG. TISWG to consider the following:

1) Updating the TSIN registry to include Functional Model entities. 

2) Impact analysis of the E-tag modifications required to implement the Functional Model entities.

b) Require registration to the modified IA (IC) entity.

Action: NERC IS to draft a letter to the NERC body responsible for registration, requesting that registration for the revised IA be completed in conjunction with the implementation of the Version 1 Coordinate Interchange Standard.

c) Revise the version 1 Coordinate Interchange Standard to reflect the modified IA (IC) tasks and relationships as identified in Appendix A and B. 

Action: Coordinate Interchange Standards drafting team.

Long Term
The Task Force reviewed the issues associated with the implementation a single industry wide IA and recommend that NERC consider the following: 

a) Perform a cost benefit analysis of the tool changes required to implement the IA. Consideration should be given to both a new industry wide tool and modifications to the existing E-tag functionality.

b) Consider the proposed industry move to OASIS Phase II. Electronic scheduling associated with this tool may allow IA type functionality to be implemented.

Appendix A 

Function – Balancing
Definition

Integrates resource plans ahead of time, and maintains load-interchange-generation balance within a Balancing Authority Area and supports Interconnection frequency in real time. Validates and approves Interchange Schedules.
Tasks

1. Must have control of any of the following combinations within a Balancing Authority Area:

a. Load and Generation (an isolated system)

b. Load and Scheduled Interchange

c. Generation and Scheduled Interchange

d. Generation, Load, and Scheduled Interchange

2. Calculate Area Control Error within the Balancing Authority Area.

3. Review generation commitments, dispatch, and load forecasts.

4. Formulate an operational plan (generation commitment, outages, etc) for reliability assessment 

5. Approve Interchange Transactions from ramping ability perspective
6. Ensure valid and balanced Interchange Transaction through BA to BA confirmation.
7. Implement interchange schedules by entering those schedules into an energy management system

8. Provide frequency response

9. Monitor and report control performance and disturbance recovery 

10. Provide balancing and energy accounting (including hourly checkout of Interchange Schedules and Actual Interchange), and administer Inadvertent energy paybacks

11. Determine needs for Interconnected Operations Services

12. Deploy Interconnected Operations Services.

13. Implement emergency procedures

Responsible Entity – Balancing Authority

Relationships with other Responsible Entities

Ahead of Time

1. Compiles load forecasts from Load-Serving Entities.

2. Receives operational plans and commitments from Generator Operators within the Balancing Authority Area

3. Determines amount required and deploys Interconnected Operations Services to ensure balance (e.g., amount of operating reserve, load-following, frequency response) in coordination with the Reliability Authority.

4. Submits integrated operational plans (including maintenance plans from Generator Operators) to the Reliability Authority for reliability assessment and provide balancing information to the Reliability Authority for monitoring.

5. Receives Confirms interchange schedules with Adjacent Balancing Authorities to assure approved, valid, and balanced Interchange Schedules. from the Interchange Authorities.

6. Confirms Receives and approves interchange schedules with Interchange Authorities Coordinators.

7. Confirms ramping capability with Interchange Authorities Coordinators.

8. Implements generator commitment and dispatch schedules from the Load-Serving Entities and Generator Operators who have arranged for generation within the Balancing Authority Area. The Balancing Authority provides this commitment and dispatch schedule to the Reliability Authority.

9. Provides generation dispatch to its Reliability Authority for reliability analysis.

10. Acquires Interconnected Operations Services from Generator Owners. 

Real Time

11. Directs resources (Generator Operators and Load-Serving Entities) to take action to ensure balance in real time.

12. Directs Transmission Operator to reduce voltage or shed load if needed to ensure balance within its Balancing Authority Area.

13. Receives loss allocation from Transmission Service Providers (for repayment with in-kind losses).

14. Provides real-time operational information for Reliability Authority monitoring.

15. Complies with reliability requirements specified by Reliability Authority.

16. Informs Reliability Authority, Balancing Authority (source or sink) and Interchange Authorities Coordinators of Interchange Schedule interruptions (e.g., due to generation or load interruptions) within its Balancing Authority Area.

17. Directs Generator Operators to implement redispatch for congestion management as directed by the Reliability Authority. 

18. Requests operating information from Generator Operators.

19. Verifies implementation of emergency procedures to Reliability Authority.

20. Coordinates use of controllable loads with Load Serving Entities (i.e., interruptible load that has been bid in as Interconnected Operations Services).

21. Implements emergency procedures as directed by the Reliability Authority.

After the hour

22. Confirms Interchange Schedules with Interchange Authorities Adjacent Balancing Authorities after the hour for “checkout.”

23. Confirms Actual Interchange with adjacent Balancing Authorities after the hour for “checkout.”

Appendix B 

Function – Interchange
Definition

Authorizes Coordinate implementation of valid and balanced Interchange Schedules between Balancing Authority Areas, and ensures communication of Interchange Transactions are properly identified for reliability assessment purposes.

Tasks

1. Determine Consolidate evaluations of valid, balanced, Interchange Schedules (validation of sources and sinks, transmission arrangements, interconnected operations services, etc.).

2. Verify Collect ramping capability confirmations of the source and sink Balancing Authority Areas for requested Interchange Schedules

3. Collect and disseminate Interchange Transaction approvals, changes, and denials

4. Authorize Communicates Interchange Transaction approval for implementation of Interchange Transactions
5. Enter Communicate Interchange Transaction information into Reliability Assessment Systems (e.g., the Interchange Distribution Calculator in the Eastern Interconnection)

6. Maintain record of individual Interchange Transactions

Responsible Entity – Interchange Authority Coordinator
Relationships with other Responsible Entities

Ahead of Time
1. Verifies ramping capability for requested Interchange Schedules with Balancing Authorities. Note: this step is redundant to step 5 and can be deleted.
1. Receives requests from Purchasing-Selling Entities or Balancing Authorities to implement Interchange Transactions.

2. Submits all Interchange Transaction requests to the Reliability Authorities, Balancing Authorities, and Transmission Service Providers for approvals.

3. Receives confirmation from Transmission Service Providers of transmission arrangement(s).

4. Receives confirmation from Balancing Authorities of the ability to meet ramping requirements for submitted Interchange Transactions Schedules. 

5. Receives confirmation from Reliability Authorities based on reliability analysis for submitted Interchange Transactions.
6. Receives information from Balancing Authorities of expected Interconnected Operations Services deployments that result in an Interchange Transaction (for example, an Interchange Schedule that is enabled by reducing load in a Balancing Authority Area, which frees up resources.)

7. Informs Purchasing-Selling Entities on implementation of load-provided Interconnected Operations Services that were bid into the market that result in an Interchange Transaction. Note: It is the markets responsibility to submit a proposed interchange transaction.  Communication to all entities involved is covered under step below. 
7.
 Provides approved, valid, and balanced Interchange Schedules Communicates final approval or denial of Interchange transactions to the Balancing Authorities, Transmission Service Providers, Reliability Authorities, and Purchase Selling Entities for implementation.

Real Time

7. Provides Transmission Service Providers with the requested Interchange Transactions received from Purchasing Selling Entities using that Transmission Service Providers’ transmission system. Note this is redundant to step 2.
8. Receives curtailments and redispatch implementation from Reliability Authorities. 

9. Informs Transmission Service Providers, Purchasing-Selling Entities, Reliability Authorities, and Balancing Authorities of Interchange Schedule Implementations and Curtailments. Note Implementation is performed by the BA.  Notification of approval is covered in step 7.

10. Receives information on Interchange Schedule interruptions due to generation loss or load interruption from the Balancing Authorities and communicates the Interchange Schedule status to Balancing Authorities, Transmission Service Providers, Reliability Coordinators and Purchase-Selling Entities.

After the hour
11. Maintains and provides records of individual Interchange Transactions for the Balancing Authorities.

	Appendix C — Mapping of IA Functions



	Function #
	Description
	Reliability Standard Requirement
	Responsible Entity

	IA 1
	Determine valid, balanced, Interchange Schedules (validation of sources and sinks, transmission arrangements, interconnected operations services, etc.).
	 Done in a distributed fashion using E-tag.
	TSP, Sink BA, TOP

	IA 2
	Verify ramping capability of the source and sink Balancing Authority Areas for requested Interchange Schedules
	INT-002-0 R3.3                                                               INT-003-0 R1.3                                                            INT-003-0 R1.1.3      
	BA

	IA 3
	Collect and disseminate Interchange Transaction approvals, changes, and denials
	INT-003-0 R1
	 Sink BA

	IA 4
	Authorize implementation of Interchange Transactions
	INT-002-0 R2                                                             INT-002-0 R3                                                            INT-002-0 R5                                                             INT-003-0 R4 
	TSP, BA

	IA 5
	Enter Interchange Transaction information into Reliability Assessment Systems (e.g., the Interchange Distribution Calculator in the Eastern Interconnection)
	INT-002-0 R 1.4. The Sink Balancing Authority shall ensure that all tags and any modifications to tags are provided via a secure network to the following entities on the Scheduling Path: Security Analysis Services (IDC or other regional reliability tools).
	Sink BA

	IA 6
	Maintain record of individual Interchange Transactions
	Maintained in E-tag for 90 days
	Tag Authority

Service


Appendix D — Interchange Coordinator (IC) Mapping to Reliability Standards

	INT-001-0
	R 3.
	The Balancing Authority or Purchasing Selling Entity responsible for submitting the tag shall submit all tags to the Sink Balancing Authority (IC) according to timing tables in Attachment 1-INT-001-0.

	INT-002-0
	R 1.
	The Sink Balancing Authority (IC) shall ensure that all tags and any modifications to tags are provided via a secure network to the following entities on the Scheduling Path:

	INT-002-0
	R 4.
	Each Balancing Authority and Transmission Service Provider on the Scheduling Path shall communicate their approval or denial of the Interchange Transaction to the Sink Balancing Authority (IC).

	INT-002-0
	R 5.
	Upon receipt of approvals or denials from all of the individual Balancing Authorities and Transmission Service Providers, the Sink Balancing Authority (IC) shall communicate the composite approval status of the Interchange Transaction to the Purchasing-Selling Entity and all other Balancing Authorities and Transmission Service Providers on the Scheduling Path and through the Reliability analysis service to affected Transmission Operators and Reliability Coordinators.

	INT-003-0
	R 4.
	The Sink Balancing Authority shall be responsible for initiating implementation of each Interchange Transaction as tagged.  Upon receiving composite approval from the Sink Balancing Authority (IC), each Balancing Authority on the scheduling path shall enter confirmed schedules into its ACE equation

	INT-004-0
	R 1.
	If a Reliability Coordinator, Transmission Operator, or Source or Sink Balancing Authority, due to a reliability event, needs to modify an Interchange Transaction that is in progress or
scheduled to be started, the entity shall, within 60 minutes of the start of the emergency Transaction, modify the Interchange Transaction tag, and shall communicate the modification to the Sink Balancing Authority (IC). 

	INT-004-0
	R 3.
	Upon receipt of modification to an Interchange Transaction as described in Requirement R1, the Sink Balancing Authority (IC) (Source Balancing Authority in the case of a loss of generation)
shall communicate the modified information about the Interchange Transaction, including its composite approval status, to all Balancing Authorities and Transmission Service Providers on the Transaction path and the Purchasing-Selling Entity responsible for the Transaction.

	INT-004-0
	R 4.
	At such time as the reliability event allows for the reloading of the transaction, the entity that
initiated the curtailment shall release the limit on the Interchange Transaction tag to allow reloading the transaction and shall communicate the release of the limit to the Sink Balancing Authority (IC).







Figure 2 – Tagging Services



Figure 3 – Tag Curtailment


Figure 4 – BA to BA Schedule Confirmation
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