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NERC Reliability Functional Model
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 Document

Version 5
This document is a companion to Version 5 of the Functional Model.  It provides context, explanations, opinions, and discussions on various aspects of the Functional Model.  
[This version of May 25, 2009 builds on Functional Model
Technical Document Version 5 2008-12-30 (RC), containing Roman Carter's Interchange edits; which was based in turn on the Version of Dec 4, 2007 - post-call)]  
The Dec 2007 version was in turn based on the latest approved version, Version 3 (with at least one exception that there are only two planning functions in the original document).  Some of the May 2009 edits modify changes and comments made in the 2007 and 2008 versions - for example the 2007 consolidation from 3 to 2 planning functions has been reversed. 
Changes made in the May 25 version include:
· clarification that reference to responsible entity has been removed in the Model by the change to functional entity, and that discussion of task delegation and rollup also removed.  Page 4
· Material added on demand response. P 46 
· material added on terminology. P 51 

QUESTIONS
· Add material on generators registering  as TOPs - the GOTO deliberations? 
 Mike Y] 
Prepared by the
Functional Model Working Group
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Introduction

This document is intended as a companion to Version 5 of the Functional Model that will help the reader better understand the Model’s Functions, Responsible Entities and their relationships.  It is also intended to explain the changes made to Version 4 of the Model.
  This document therefore provides context, explanation and opinions.  It is a companion to, rather than a formal part of, Version 4 of the Model.  

Section 1 provides details about each of the Responsible Entities.  Some entities, such as the Transmission Owner or Purchasing-Selling Entity, are adequately described in the Functional Model document, and there is little detail to add here.  Others, such as the Interchange Coordinator and Balancing Authority, are more complex both unto themselves and in their relationship with other entities, and this document provides additional explanations. 

Section 2 includes technical discussions on related topics and tasks such as managing Arranged Interchange , Confirmed Interchange task assignment and delegation, the planning functions, and boundary conditions. Many of these topics are mentioned in the Functional Model, but the details may not be obvious. 

The discussion of Market Structures illustrates that the Model applies to different market structures. 

There is also discussion of the concepts of a scheduling agent, as well as discussion of the relationship of the Market Operator and Balancing Authority, under both bid-based and cost-based dispatch of resources.  In addition, certain concepts and conclusions from the 2005 report of the Functional Model Reliability Standards Coordination Task Force (FMRSCTF) are also discussed.  This includes the implementation of the Reliability Coordinator and Interchange Coordinator entities in standards; Regional Reliability Plans, and Responsible Entity Areas and boundaries.
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Section 1 – Entity Tasks and Interrelationships
Version 4 of the Model, issued in 2008, clarified the concept of responsibility in the Model, as reflected in the use of the term Responsible Entity.  In particular, it was noted that while there were responsibilities of the entities in the Functional Model within the context of the Model itself, the responsibilities that will actually apply to an organization will be determined within NERC's registration, certification and compliance programs, and NERC's Reliability Standards, not by the Functional Model.
However, it subsequently became apparent to the Functional Model Working Group that having two different contexts for responsibility did not completely eliminate the potential for confusion.  On this basis, Version 5 eliminates reference to responsibility within the Model and replaces the term responsible entity with the term functional entity.  In Version 5 of the Model, an entity is defined by the Tasks it performs, not by the responsibilities it has.

As a result of refocusing the Model on Tasks rather than responsibility, Version 5 of the Technical Document has removed discussions associated with responsibility of individual organizations.  These matters are now addressed within the context of NERC's registration and compliance programs, typically within NERC's Rules of Procedure.  These include situations where:
· where an organizations may "bundle" a number of different functions and register, and where appropriate, become certified as the corresponding functional entities, for example Reliability Coordinator and Transmission Operator
· where two or more organizations may register jointly with NERC as functional entities and thereby divide or share responsibility for meeting standards requirements (Joint Registry Organizations)

· where an organization may register and assume responsibility for Tasks performed by others, such as a rural cooperative on behalf of its members.


1. Reliability Coordinator

The Reliability Coordinator’s purview must be broad enough to enable it to calculate Interconnection Reliability Operating Limits, which will involve system and facility operating parameters beyond its own Area as well as within it.  This is in contrast to the Transmission Operator, which also maintains reliability, but is directly concerned with system parameters within its own Area.

The Reliability Coordinator is the highest operating authority; the underlying premise is that reliability of a wide-area takes precedence over reliability of any single local area.   Only the Reliability Coordinator has the perspective/vision necessary to act in the interest of wide-area reliability.     

The Reliability Coordinator also assists the Transmission Operator in relieving equipment or facility overloads through transmission loading relief measures if market-based dispatch procedures are not effective.

Role in Interchange .  The Reliability Coordinator may deny Interchange  with respect to transmission reliability and provides its denial to the Interchange Coordinator.

Day-ahead analysis. The Reliability Coordinator will receive the dispatch plans from the Balancing Authority on a day-ahead basis.  The Reliability Coordinator will then analyze the dispatch from a transmission reliability perspective. If the Reliability Coordinator determines that the Balancing Authority’s dispatch plans will jeopardize transmission reliability, the Reliability Coordinator will work with the Balancing Authority to determine where the dispatch plans need to be adjusted. The Reliability Coordinator obtains generation and transmission maintenance schedules from Generator Operators and Transmission Operators.  The Reliability Coordinator can deny a transmission outage request if a transmission system reliability constraint would be violated.

The Transmission Operator is responsible for the reliability of its “local” transmission system in accordance with maintaining System Operating Limits (SOLs).  However, in some circumstances, as noted above for reliability analysis associated with generation dispatch instructions, the Reliability Coordinator may become aware of a potential SOL violation and issue a dispatch adjustment.  Therefore, in this context, the Reliability Coordinator also has a role regarding the Transmission Operator's management of SOLs. 

Emergency actions. The Reliability Coordinator is responsible for real-time system reliability, which includes calling for the following emergency actions:

· Curtailing Confirmed Interchange  

· Directing redispatch to alleviate congestion

· Mitigating energy and transmission emergencies

· Ensuring energy balance and Interconnection frequency
· Directing load shedding.

The Reliability Coordinator, in collaboration with the Balancing Authority and Transmission Operator, can invoke public appeals, voltage reductions, demand-side management, and even load shedding if the Balancing Authority cannot achieve resource-demand balance.

System restoration actions.  The Reliability Coordinator directs and coordinates system restoration with Transmission Operators and Balancing Authorities.

Authority to perform its reliability functions. The Reliability Coordinator’s authority is documented in a reliability plan for the Region in which the Reliability Coordinator Area is located.  In cases where a Reliability Coordinator’s Area spreads over multiple Regions, its authority must
 be documented in and accepted by all the concerned Regions through their respective reliability plans
.

In addition, since the Reliability Coordinator may also have a role regarding the Transmission Operator's management of SOLs, delineation of its authority and that of the Transmission Operator needs to be clearly defined in the reliability plan.
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The Balancing Authority operates within the metered boundaries that establish the Balancing Authority Area.  Every generator, transmission facility, and end-use customer is in a Balancing Authority Area.  The Balancing Authority’s mission is to maintain the balance between loads and resources in real time within its Balancing Authority Area by keeping its actual interchange equal to its scheduled interchange and meeting its frequency bias obligation.  The load-resource balance is measured by the Balancing Authority’s Area Control Error (ACE).


NERC’s Reliability Standards require that the Balancing Authority maintain its ACE within acceptable limits.

Maintaining resource-demand balance within the Balancing Authority Area requires four types of resources management, all of which are the Balancing Authority’s responsibility:

· Frequency control through tie-line bias

· Regulation service deployment

· Load-following through generator dispatch

· Interchange implementation.
Frequency control through tie-line bias.  To maintain frequency within acceptable limits, the Balancing Authority controls resources within its Balancing Authority Area to meet its frequency bias obligation to the interconnection. 

Regulation service deployment.  To maintain its ACE within these acceptable limits, the Balancing Authority controls a set of generators within its Balancing Authority Area that is capable of providing regulation service. 

Load-following through generator dispatch.  The organization that serves as the Balancing Authority will in general also perform the generator commitment and economic dispatch. Included in the commitment and dispatch tasks is the designation of those resources that are available for regulation service.

Interchange implementation.  The Balancing Authority receives Confirmed Interchange from one or more Interchange Coordinators, and enters those Interchange Schedules into its energy management system.

Generation commitment and schedules from Load-Serving Entities.  The Balancing Authority receives generation dispatch plans from the Market Operator and/or generator commitment and dispatch schedules from the Load-Serving Entities that have bilateral arrangements for generation within the market or the Balancing Authority Area.  The Balancing Authority provides this commitment and dispatch schedule to the Reliability Coordinator.

Role in approving Interchange.  The Balancing Authority approves an Arranged Interchange with respect to the ramping requirements of the generation that must increase or decrease to implement the Interchange. The Balancing Authority provides its approval or denial to the Interchange Coordinator..  Approvals may be explicit or by exception.
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Energy Emergencies.  In the event of an Energy Emergency, the Balancing Authority can implement public appeals, demand-side management programs, and, ultimately load shedding.  Obviously, it must do this in concert with the Reliability Coordinator.

Failure to balance.  The Balancing Authority must take action, either under its own initiative or direction by the Reliability Coordinator, if the Balancing Authority cannot comply with NERC’s Reliability Standards regarding frequency control and Area Control Error.
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Planning Coordinator

[THIS IS FROM VERSION 3]

The Planning Coordinator ensures a long-term (generally 1 year and beyond) plan is available for adequate resources and transmission within its Planning Coordinator Area.  That area encompasses a defined area and the customer demands therein. It may be smaller than, equal to, or larger than that of a Reliability Coordinator or a Regional Reliability Council.

In providing analyses and reports on the long-term resource and transmission plan(s) for the Planning Coordinator Area, the Planning Coordinator may also:

· Assess and publish system development trends (demands, transmission, and resources) within the Planning Coordinator Area in the time frame of generally one year and beyond, and
· Provide reports and data, as requested or required, to the Standards Developer, Compliance Monitor, Regional Councils, NERC, regulatory authorities, and governmental agencies.

Even when the transmission and resource plans developed by the Transmission Planners and Resource Planners comply with Reliability Standards, the Planning Coordinator will monitor the implementation of the transmission and resource plans, including the tracking of generating capacity, demand program, and transmission in-service dates. It will also evaluate the impact of revised transmission and generator in-service dates on transmission and resource adequacy.

In its evaluation of resource plans, the Planning Coordinator will likely review the conversion of various resource adequacy requirements and methodologies into equivalent resource capacity (or reserve) margins (or requirements) for use within the Planning Coordinator Area.

In some areas, there may exist more than one Planning Coordinator, each performing a different role demarcated primarily by the scale (area-wise) of assessment. In these cases, delineation of the role of the various Planning Coordinators needs to be clearly defined in the Regional Reliability Plan.

4. Transmission Planner

[this is from version 3]
In developing plans for transmission service and interconnection requests beyond one year, the Transmission Planner is expected to coordinate and jointly plan with other Transmission Planners, as appropriate, to ensure new facilities do not adversely affect the reliability of neighboring transmission systems.

In reporting its transmission expansion plan to the Planning Coordinator, the Transmission Planner is also expected to verify that its plans for new or reinforced facilities meet reliability standards or identify the transmission deficiencies. The Transmission Planner is to work with the Planning Coordinator to identify potential alternative solutions, including solutions proposed by stakeholders, to meet interconnected bulk electric system requirements.

The Transmission Planner, in connection with monitoring and reporting its transmission plan implementation to the Planning Coordinator, addresses:

Transmission facility in-service dates

Coordination with Transmission Operators on projects requiring transmission outages that can impact reliability and firm transactions, and

The impact of revised transmission in-service dates on transmission and resource adequacy.

5. Resource Planner
[this is from the draft version 4]
The Resource Planner develops a long-term (generally one year and beyond) plan for the resource adequacy of specific loads (customer demand and energy requirements) within a Resource Planner Area
. 

This Resource Planning function may be performed by one or more Resource Planners within the Planning Coordinator Area. The resource plans may include generation or demand response capacity from resources outside of the Resource Planner Area.

In some markets no entities are responsible or obligated to serve load. In these cases, the Resource Planner identifies the need for additional resources to be provided by the   market
.
In developing resource plans, the Resource Planner will also collect and develop related resource information for planning purposes from other entities, including:

· Demand and energy end-use customer forecasts from the Load-Serving Entities

· Demand management data and programs

· Generator unit performance characteristics and capabilities from Generator Owners and others

· Information on existing and proposed new capacity additions, purchases and sales.

In developing and reporting its resource plans to the Transmission Planner and/or Planning Coordinator for assessment and compliance with reliability standards, the Resource Planner will be expected to
:

· Identify existing and potential future resources to be considered in plans
· Verify that resource plans meet adequacy resource requirements, or identify resource deficiencies, and

· Work with the Transmission Planner and/or Planning Coordinator to identify potential alternative solutions to meet resource requirements should the resource plans be deficient.

In reporting on resource plan implementation to the Transmission Planner and/or Planning Coordinator, the Resource Planner should provide:

· The tracking of capacity and demand program in-service dates, and

· An evaluation of revised transmission and generation in-service dates on resource adequacy.

Resource planning, in a generic sense, may be divided into
 two types:

· Planning conducted by an organization under the authority of legislation, regulation order, tariff or market rule.  Such planning will typically be conducted in an open process and subject to industry, public and stakeholder review.  It will have as one objective, ensuring resource adequacy.
· Planning directed to identifying and realizing commercial opportunities.  Such plans will typically be commercially sensitive, may not be made be public before required for the plan to be implemented, and will not be directed to ensuring resource adequacy.
The Resource Planner described in the Model is associated with the former type of planning, i.e., planning having a mandate to ensure resource adequacy.  
The latter type of planning, which is driven primarily by commercial opportunity, may be viewed as an activity associated with generation ownership.  However, commercially-driven resource planning clearly will have an impact on resource adequacy.  The Resource Planner, with its mandate for resource adequacy, must reflect to the extent possible commercially-directed planning affecting its Resource Planner Area.
6. Transmission Operator

The Transmission Operator operates or directs the operation of transmission facilities, and maintains local-area reliability, that is, the reliability of the system in the Transmission Operator's area.  The Transmission Operator achieves this by operating the transmission system within its purview in a manner that maintains proper voltage profiles and System Operating Limits, and honors transmission equipment limits established by the Transmission Owner.  The Transmission Operator is under the Reliability Coordinator’s direction respecting wide-area reliability considerations, that is, considerations  that include the systems and areas of neighboring Transmission Operators and Reliability Coordinators.  The Transmission Operator, in coordination with the Reliability Coordinator, can take action, such as implementing voltage reductions, to help mitigate an Energy Emergency, and can take action in system restoration.

Maintenance. The Transmission Owner provides the overall maintenance plans and requirements for its equipment, specifying, for example, maintenance periods for its transformers, breakers, and the like.  The Transmission Operator then develops the detailed maintenance schedules (dates and times) based on the Transmission Owner’s maintenance plans and requirements, and provides those schedules to the Reliability Coordinator and others as needed.

The Transmission Operator may also physically provide or arrange for transmission maintenance, but it does this under the direction of the Transmission Owner, which is ultimately responsible for maintaining its transmission facilities.













7. Interchange Coordinator
The Interchange Coordinator provides a service very similar to the Tag Authority that previously had been assigned to the Sink Balancing Authority. That is, it collects approvals  (explicit or by exception) or denials for Arranged Interchange from Balancing Authorities and Transmission Service Providers to verify the validity of the source and sink.

The Interchange Coordinator maintains records of the individual Confirmed and/or Implemented Interchange. The Balancing Authority also tracks individual Confirmed Interchange should it be curtailed by the Reliability Coordinator or by the Balancing Authority where a generator or load is interrupted. The Balancing Authority then creates a “net” interchange total for use in their energy management system as well as a “net” interchange for each neighboring Balancing Authority.  The net Confirmed Interchange for each neighboring Balancing Authority is used by the Receiving Balancing Authority for checkout with the neighboring Balancing Authorities.

All individual Interchange that crosses a Balancing Authority Area boundary must be authorized by the Interchange Coordinator. 
Authorization may be an explicit, positive approval, or may be implicit on an exception basis.  
While the approval/denial process may utilize tools (such as computer software and communication protocols), the Functional Model envisions that the Interchange Coordinator function will be assigned to an actual organization.  Sanctions for failure to comply with the standards applicable to the Interchange Coordinator  can only be levied against an organization, and not against a tool.
The Interchange Coordinator function is not needed to manage  Interchange that is internal to a Balancing Authority Area.
Assessing ramping capability and connectivity. The Balancing Authority (or Scheduling Agent, for those cases where the Arranged Interchange is between resource dispatch areas with multiple Balancing Authority Areas), approves/denies the capability to ramp the Interchange  in or out and notifies the Interchange Coordinator. The connectivity of adjacent Balancing Authorities is also verified by the Balancing Authorities (or Scheduling Agent) before responding to the Interchange Coordinator. 

Confirming transmission arrangements. The Transmission Service Provider is responsible for approving or denying the Arranged Interchange by verifying with the Interchange Coordinator that there is a valid transmission service arrangement. During the authorization process, the Interchange Coordinator sends the “tag” to each Transmission Service Provider on the scheduling path. Thus, even if the Interchange Coordinator determines that the source and sink are “valid” generator and load busses, if the Transmission Service Provider, upon reviewing the “tag”, does not believe the source and sink information is equivalent to the source-sink information that was provided when the transmission service was arranged, can then inform the Interchange Coordinator that it (the TSP) does not approve the Transaction. The Transmission Service Provider also ensures that there is a contiguous transmission path and that adjacent TSPs are on the scheduling path.

Ensuring balanced, valid Interchange Transactions. The Interchange Coordinator also ensures that the resulting Confirmed Interchange is balanced and valid prior to physical delivery. This means:

· The source MW must be equal to the sink MW (plus losses if they are “self-provided”), and

· All reliability entities involved in the arranged Interchange Schedules are currently in the NERC registry.

Only when it receives approvals (explicit or by exception) from the Transmission Service Providers and Balancing Authorities, does the Interchange Coordinator direct the Balancing Authorities to implement the Confirmed Interchange.. If, for some reason, either of these two — TSPs, or BAs — does not approve the Arranged Interchange, then the Interchange Coordinator does not authorize the Arranged Schedule to become a Confirmed Interchange Schedule.


Curtailments. The Interchange Coordinator coordinates Confirmed Interchange Schedules curtailments ordered by the Reliability Coordinator by notifying the Balancing Authorities, Transmission Service Providers, and Purchasing-Selling Entities who are involved in the Interchange. The Interchange Coordinator also communicates and coordinates the resulting modified Interchange that resulted from the curtailments. 

8. 
Transmission Planner

The Transmission Planner ensures a long-term (generally one year and beyond) plan is available for adequate resources and transmission within its Transmission Planner Area. That area encompasses a defined area and the customer demands therein.  It may be smaller than, equal to, or larger than that of a Reliability Coordinator.

In providing analyses and reports on the long-term resource and transmission plan(s) for the Transmission Planner Area, the Planning Coordinator may also:

· Assess and publish system development trends (demands, transmission, and resources) within the Transmission Planner Area in the time frame of generally one year and beyond

· Provide reports and data, as requested or required, to the Standards Developer, Compliance Monitor, NERC, regulatory authorities, and governmental agencies.

Even when transmission and resource plans comply with Reliability Standards, the Transmission Planner will monitor the implementation of these plans, including the tracking of generating capacity, demand program, and transmission in-service dates.  It will also evaluate the impact of revised transmission and generator in-service dates on transmission and resource adequacy.

In its evaluation of resource plans, the Transmission Planner will likely review the conversion of various resource adequacy requirements and methodologies into equivalent resource capacity (or reserve) margins (or requirements) for use within the Transmission Planner Area.

In some areas, there may be "layering" of Transmission Planning, that is, two or more Transmission Planners.  This will typically involve one Transmission Planner planning in greater detail on facilities and with more analytic rigor; with a second Transmission Planner covering a larger area and planning at a higher level.  In these cases, delineation of the role s and reliability relationships of the various Transmission Planners need to be clearly defined in a regional reliability plan or similar document.
In developing plans for transmission service and interconnection requests beyond one year, the Transmission Planner is expected to coordinate and jointly plan with other Transmission Planners, as appropriate, to ensure new facilities do not adversely affect the reliability of neighboring transmission systems.

The Transmission Planner is also expected to verify that its plans  meet Reliability Standards or identify the resource or transmission deficiencies.  The Transmission Planner is to work with the Resource Planner to identify potential alternative solutions
 to meet interconnected bulk electric system requirements.

The Transmission Planner, in connection with developing its plan monitoring its implementation, addresses:

· Transmission and resource  facility in-service dates

· Coordination with Transmission Operators on projects requiring transmission outages that can impact reliability and firm Interchange Transactions

· The impact of revised transmission and resource in-service dates on transmission and resource adequacy.
9. Transmission Service Provider
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The Transmission Service Provider authorizes the use of the transmission system under its authority.  In most cases, the organization serving as Transmission Service Provider is also the tariff or market rules administrator.

Role in approving Interchange Transactions.  The Transmission Service Provider approves Arranged Interchange by comparing the transmission service previously arranged by the transmission customer (Purchasing-Selling Entity, Generator Owner, Load-Serving Entity) with the transmission information supplied by the Interchange Coordinator.  The Transmission Service Provider then provides its approval or denial to the Interchange Coordinator.

Providing Transmission Service.  As its name implies, the Transmission Service Provider provides transmission service to transmission customers, such as Generator Owners, Load-Serving Entities, and Purchasing-Selling Entities.  The Transmission Service Provider determines Available Transfer Capability and coordinates ATC with other Transmission Service Providers.  The Transmission Service Provider manages the requests for transmission service according to the Transmission Owner’s tariff, and within the operating reliability limits determined by the Reliability Coordinator.  The Transmission Service Provider does not itself have a role in maintaining system reliability in real time — that is the Reliability Coordinator’s and Transmission Operator’s responsibility.

The Transmission Service Provider arranges for transmission loss compensation with the Balancing Authority.

10. Transmission Owner

The Transmission Owner owns and maintains its transmission facilities.  It also specifies equipment operating limits, and supplies this information to the Transmission Operator, Reliability Coordinator, and Transmission Planner. 

In many cases, the Transmission Owner has contracts or interconnection agreements with generators or other transmission customers that would detail the terms of the interconnection between the owner and customer.
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Relationship with the Transmission Operator.  The organization serving as Transmission Owner may also operate its transmission facilities and register with NERC as a Transmission Operator.  In that case, it would also apply for organization certification as a Transmission Operator.

On the other hand, the Transmission Owner may arrange for another organization to operate its transmission facilities.
Similarly, the Transmission Owner may arrange for another organization to perform maintenance on the owner’s transmission facilities.
11. Distribution Provider

The Distribution Provider provides the physical connection between the end-use customers and the electric system.  For those end-use customers that are served at transmission voltages, the Transmission Owner also serves as the Distribution Provider.  Thus, the Distribution Provider is not defined by a specific voltage, but rather as performing the Distribution function at any voltage.

The Distribution Provider is responsible for “local” safety and reliability.  The Distribution Provider knows which customers are “critical” loads that should be shed only as a last resort, and provides the switches and reclosers for this emergency action.  The Distribution Provider may need to demonstrate load-shedding capability to the Balancing Authority and Transmission Operator.

The same organization may serve as the Distribution Provider and Load-Serving Entity, but they may be separate organizations as well.  Unlike the Load-Serving Entity, the Distribution Provider does not take title to any energy.  However, in many cases an organization, such as a vertically integrated utility, bundles these functions together.

12. Generator Operator

The Generator Owner may operate its generating facilities or designate a separate organization to perform the Generator Operations Function
.
The Generator Operator operates, or directs the operation of generation facilities.  The generator Operator is responsible for supporting the needs of the Bulk Electric System up to the limits of the generating facilities in its purview.  Ultimately the Generator Operator’s role is to meet generation schedules, manage fuel supplies, and provide frequency support and reactive resources without jeopardizing equipment.
Relationship with the Generator Owner.  The Generator Operator may also be the owner of the generation facilities it operates; or it may be a separate organization designated by the Generator Operator to operate the facilities.  The Generator Operator receives maintenance schedules from the Generator Owner, and develops operating and unit commitment plans based on these schedules
Relationship with the Transmission Operator.  The Generator Operator provides essential services through arrangements, or by direction from the Transmission Operator for support of the Bulk Electric System.  The Generator Operator provides maintenance schedules, generator status, and AVR status to the Transmission Operator.  The Generator Operator receives notification of transmission system problems from the Transmission Operator.
Relationship with the Balancing Authority.  The Generator Operator provides unit commitment schedules, generator status, and maintenance plans to the Balancing Authority.
Relationship with the Reliability Coordinator.  The Generator Operator provides annual maintenance plans, and operational data to the Reliability Coordinator.  The Generator takes actions based on directives from the Reliability Coordinator for the needs of the Bulk Electric System.
Relationship with Purchasing-Selling-Entity.  The Generator Operator receives notice of Interchange Transactions approved (explicitly or by exception) by the Purchasing-Selling-Entity.
13. Generator Owner

The Generator Owner owns and maintains its generation facilities.  It also specifies equipment operating limits, and supplies this information to the Generator Operator, Reliability Coordinator, and Transmission Planner. 

In many cases, the Generator Owner has contracts or interconnection agreements with Transmission Owners that detail the terms of the interconnection between these parties.
The Generator Operator may arrange for another organization to perform maintenance on the owner’s generation facilities. 

Relationship with the Generator Operator.  The Generator Owner may also operate its generation facilities, or arrange for another organization to operate them.
14. Purchasing-Selling Entity

The Purchasing-Selling Entity (PSE) arranges for and takes title to energy that it secures from a resource for delivery to a Load-Serving Entity (LSE).  The PSE also arranges for transmission service with the Transmission Service Provider(s) that connect the resource to the LSE.

The Purchasing-Selling Entity initiates a bilateral Interchange  between Balancing Authority Areas by submitting a Request for Interchange (RFI) to the Interchange Coordinator.

15. Load-Serving Entity

The Load-Serving Entity (LSE) provides energy to its end-use customers, but does not provide distribution services (“wires”).  The LSE defined in the Model is not to be confused with or equated to the LSE as defined in any tariff or market rule. 

The Load-Serving Entity either owns generation, contracts with Generator Owners for capacity and energy to serve the LSE’s customers, or purchases capacity and energy from non-affiliated Generator Owners through a Purchasing-Selling Entity (or Market Operator), or employs a combination of these three options.  The Load-Serving Entity is responsible for dispatching its affiliated generation resources to meet its load and has the “initial say” in that dispatch or redispatch.

The Load-Serving Entity reports its generation (affiliated and non-affiliated) arrangements to serve load to the Balancing Authority, which forwards this information to the Reliability Coordinator, sometime before the generation is actually dispatched, perhaps noon the day before, for day-ahead analysis.

The LSE may contract for reliability-related services through the Market Operator (if the LSE is part of a market or pool) or directly from Generator Owners.  The LSE may also provide certain reliability-related services itself.

16. Compliance Monitor 

NERC has overall responsibility for monitoring compliance with Reliability Standards, with Regional Entities having the major role in the actual performance of the monitoring, under delegated authority from NERC.

17. Standards Developer 

The Standards Developer is written to be NERC.  The Reliability Standards referenced in the Model consist of standards developed by either NERC or a Regional Entity, that are approved by NERC.  This would therefore not include regional reliability criteria that are not submitted to NERC for approval.  This is discussed further in Section 2
18. Market Operator (Resource Integrator)

Market Operations is not a reliability Function.  It is included in the Model to provide a linkage between reliability Functions and commercial functions.  

The associated Responsible Entity is the Market Operator (Resource Integrator).  The term Resource Integrator replaces Resource Dispatcher used in Version 3.  This recognizes that integration of resources is the essential feature, not resource dispatch, which is the responsibility of the Balancing Authority.  

Market Operator alone was used in Version 2, to apply to all jurisdictions.  However, this led to some in the industry commenting that “market” should not be used in those areas not having a full-service commercial market for electricity.  Accordingly, the additional term Resource Dispatcher was provided in subsequent versions.

The Market Operator is described further in Section 2, Technical Discussions. 
19. Reliability Assurer
In Version 4 of the Model, the Reliability Assurer and the Reliability Assurance Function replaced Version 3’s Regional Reliability Organization entity and the Regional Reliability Assurance Function.

The change to Reliability Assurer reflected the fact that a name specific to the Model is preferable to a name already in use in another context.  Moreover, a number of commenters believe that the Function should not necessarily be assigned to today’s Regional Reliability Organizations.

Similarly, the change to Reliability Assurance reflects the view that responsibility for reliability performance will not necessarily be on a regional basis.
The changes therefore provide NERC with flexibility in assigning the functional entity for Reliability Assurance. 
The role of the Reliability Assurer may be considered to involve "defence-in-depth".  That is, the Reliability Assurer provides an independent assessment of Tasks performed by other Responsible Entities, or facilitates or coordinates such Tasks.  While the specific role of the Reliability Assurer is not fully developed at the present time, the following are representative of the Tasks that might be performed:

· Perform high level evaluations, such as at a regional or Interconnection level, of transmission and resource adequacy.  These evaluations may be based on a review of the plans of Transmission Planners.

· Perform readiness evaluations on Responsible Entities, to provide assurance that a Responsible Entity will be able to meet assigned requirements in reliability Standards.

· Develop regional reliability plans, to ensure there are no reliability gaps, or no missing or ambiguous responsibilities or relationships.

· Perform high-level evaluations, such as at a regional or Interconnection level, of protection systems as they relate to the reliability of the Bulk Electric System.

· Perform disturbance analysis evaluations.

The selection of particular Tasks for the Reliability Assurer will reflect NERC's judgment on which Tasks merit such a defence-in-depth approach. 

Section 2 – Technical Discussions
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1. General Clarifications of the Functional Model

The general features of the Functional Model are described in the Introduction, Purpose and Guiding Principles sections of the Model.  In brief:

The NERC Reliability Functional Model (“the Model”) provides the framework for NERC’s Reliability Standards, as follows:

· The Model describes a set of Functions that are performed to ensure the reliability of the bulk electric system. Each Function consists of a set of reliability Tasks. The Model assigns each Function to a functional entity, that is, the entity that performs the Function's Tasks.  The Model also describes the interrelationships between that functional entity and other functional entities (that perform other Functions).

· NERC’s Standards Development Teams develop Reliability Standards that assign each reliability requirement within a standard to a functional entity, as defined in the Model.

· This is possible because a given standard requirement will be logically related to a Task within a Function.  A standards requirement will be very specific whereas a Task will be more general in nature.

· NERC registers individual organizations as registered entities for Functions they perform.

· NERC, through its compliance monitoring and enforcement programs, holds each organization accountable for complying with all reliability requirements in standards assigned to the functional entities that the organization has registered for.

· The Model’s Functions and functional entities also provide for consistency and compatibility among different Reliability Standards.

There are a number of clarifications that are important for those involved in developing standards and monitoring compliance with them.  These clarifications are generally made in the Model itself, but because of their importance and potential for mis-interpretation, they warrant being repeated.
The Model is a guideline, it is not prescriptive.     The Model is not a standard, and does not have compliance requirements.  An organization that is a functional entity for a particular Function is not accountable to NERC for the performance of the Function’s Tasks, per se.  Moreover, a standards drafting team is not precluded from developing Reliability Standards requirements that conflict with the Function’s Tasks or relationships among functional entities.  However, the Model is an approved NERC guideline, and as such, it is intended and expected that the Task definitions and interrelationships contained in the Model will guide the development of Reliability Standards  --   but, if it comes down to a choice, the needs of the Reliability Standards themselves take precedence over the Model.
A Functional Entity is not an actual organization.  The Model describes Tasks performed by functional entities, which are in effect generic classes or categories of organizations – the Model itself does not address specific organizations.  The Model, for example, describes the Reliability Coordinator, a functional entity; the Model does not reference PJM and MISO, which are specific organizations.  It is through NERC’s registration process that the PJM and MISO organizations become a member of the category of organization called Reliability Coordinator, and thereby responsible for meeting standards requirements specified for the Reliability Coordinator.
The FMWG recommends  the terms registered entity, certified entity and responsible entity be applied to an organization that registers with NERC as a particular functional entity, is certified by NERC, and is responsible to NERC for meeting  standards requirements assigned to that functional entity.


Every Function has an associated Responsible Entity.  



· 
· 
· 
· 
· 
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A Function is a set of related reliability Tasks; whereas the functional entity is the name given to the category of organization that performs these Tasks.  The diagram of the Model includes two names within each Function box as shown in Figure 4 . The Function is shown in a larger typeface with the associated functional entity underneath.
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2. Reliability Standards

The Functional Model describes the Standard Development Function and the Standards Developer functional entity and how these are related to “Reliability Standards”. 


Reliability Standards can be developed at the North American level as well as at the regional level and 
can therefore be placed in two categories:
1. Reliability Standards Developed Within NERC 
NERC, under regulatory authority, develops and maintains Reliability Standards using the NERC Reliability Standards Development Procedure.  They are applicable across North America, unless specifically stated otherwise within the standard, and enable NERC and Regional Entities to measure reliability performance. 

NERC can use the Standards Development Procedure to approve a variance from a NERC Reliability Standard that becomes part of the standard.  The three categories of variance are:

· Entity Variance that applies to an area less than a NERC Region

· Regional Variance that applies to a NERC Region but less than an Interconnection  

· Regional Variance that applies to a NERC Region on an Interconnection-wide basis.

2. Reliability Standards Developed Within a Regional Entity
Regional Entities may develop and propose to NERC regional reliability standards that:
· Set more stringent reliability requirements than the NERC Reliability Standard 

· Cover matters not covered by an existing NERC Reliability Standard.  

Alternatively, NERC may direct Regional Entities to develop a regional reliability standard in order to implement a NERC Reliability Standard.  Such a regional reliability standard, upon approval by NERC, becomes part of the NERC Reliability Standard.

Regional Entities must use a NERC-approved Regional Reliability Standards Development Procedure to develop these regional reliability standards.  Such regional reliability standards, upon approval by NERC, become NERC Reliability Standards.  As appropriate, NERC will approve the regional reliability standard as an:

· Interconnection-wide regional standard, or

· Non-Interconnection-wide regional standard.





· 
· 


Regional Criteria.  Regional Entities may develop regional reliability criteria that are necessary to implement, to augment or to comply with Reliability Standards, or to address issues not within the scope of Reliability Standards.  Such criteria are not approved by NERC and are not (NERC) Reliability Standards.  As such, regional criteria, while clearly serving a reliability purpose, are best considered to be outside of the (NERC) Functional Model. 
3. Market Operations (Resource Integrator)
Market Operations is not a reliability Function.  NERC does not assign standards requirements to the Market Operator.  
Nevertheless, Market Operations, a commercial or market function, is included in the Functional Model, in order to provide an interface point between reliability and commercial functions
.
  
Market functions differ in design and responsibilities, depending on the nature of the market, as discussed below. 
 

The role of the Market Operator also varies in design and responsibilities, but al
l perform a resource integration task of one form or another under a set of market rules that are recognized by a state, federal, or provincial regulator.  Resource integration is discussed further in the following section 4, Functional Model and Market Structures.
Versions 4 and 5 of the Model refer to the entity as "Market Operator (Resource Integrator)", where Resource Integrator may be a better term in areas not having a full-service market.  Version 3 used the term "Resource Dispatcher"; however, Version 4 replaced this term, because in the Model, dispatch is performed by the Balancing Authority, not the Market Operator.  For simplicity, the discussion below uses only the term Market Operator, to apply even where there is not a full-service market.
1. The Market Operator in a Full-Service Market.  
A full-service market is one which offers both the commercial services such as integrating resources ahead of real-time and settlement after the completion of Implemented Interchange and dispatch cycles, and implement the resource plan in real-time, making adjustment as necessary to meet other reliability requirements not envisaged during the resource integration process (for example, reliability constraints).  In a full service market, the Market Operator tasks involve integrating resources in accordance with established market rules.  Following its market rules and using available market mechanisms, the Market Operator integrates market resources by establishing a generation dispatch plan to meet the load forecast for the upcoming dispatch cycle (typically five minutes or longer). 
This generation dispatch plan is usually a function of the generators’ incremental bids (“merit order”).  The established generation dispatch plan is submitted to the Balancing Authority for implementation.  When the plan is tested for implementation, and limitations caused by transmission congestion are identified, the Balancing Authority will adjust the dispatch schedules accordingly.  This constitutes a “security-constrained” dispatch.

Relationship between the Market Operator and Balancing Authority. In a full-service market, there is a close relationship between the Market Operator and the Balancing Authority.  A full-service Market Operator performs resource integration tasks and is assigned the tasks of:

· Determining the generation dispatch plan (unit commitment) ahead of time

· Integrating scheduled interchange into that generation plan

· Designating which generators are available for regulation service

· Providing the generation dispatch plan to the Balancing Authority ahead of real time.

The Balancing Authority receives the plan, and implements it in real time.

2. The Market Operator Where There is not a Full-Service Market.
In jurisdictions not having a full-service market there will often be a traditional, vertically-integrated utility that may be both the Market Operator and the Balancing Authority, and most or all of the associated tasks will be performed internal to the utility.  The generation dispatch plan will typically be cost-based, in contrast to bid-based dispatch in a full-service market.
In addition, there are jurisdictions that use a model other than full-service market and vertically-integrated utility, in particular bilateral Interchange Transactions.  In this case, the organization serving as Balancing Authority will also be the Market Operator, operating on the basis of net interchange
.  
4. The Functional Model and Market Structures

This section explains how the Functional Model can accommodate different market structures by examining these structures from the perspective of resource integration protocol.
Resource Integration Protocol.  The resource integration protocol is the method used to determine the merit order of the generation to be dispatched.  Generally, resource integration protocols are either cost-based or bid-based, depending on the market rules established by the regulatory authority, as described in section 3, Market Operations.  The basis and the results for the resource integration algorithms are generally the same for cost-based and bid-based dispatch, which is why the Functional Model can accommodate either type of protocol.

Bid-Based Resource Integration.  In those areas of the U.S. and Canada having a full-service market, market protocols provide Generator Owners the ability to bid into the market.  In those cases, Generator Owners will submit bids via the Generator Operators to the Market Operator.  The market protocols are established by the regulatory authority, such as the Federal Energy Regulatory Commission in the U.S. and provincial regulators in Canada.  The Market Operator, in turn, provides the Balancing Authority with the generator dispatch plan, so that the generators within the market footprint would be instructed to operate at the same incremental bid.  Transmission constraints may cause the actual dispatch to deviate from the dispatch plan.  Redispatch methods used to relieve the congestion may use: direct resource assignments, area / zonal dispatch signals, or bus‑signals.  The zonal and bus methodologies are often referred to as “Locational Marginal Pricing,” or LMP.

Cost-based Resource Integration.  Where there is not a full-service market, the Market Operator may be a traditional, vertically-integrated utility that acts also as Balancing Authority.  The utility will dispatch its resources based on its incremental costs (fuel and operations and maintenance) and losses.  The regulatory authority, such as the state public utility commission, might specify the accounting rules for calculating these costs.  In this case, the “market” is cost-based, and the utility determines the resource plan according to the same incremental cost (“lambda
”).  Transmission constraints can cause the incremental costs to be different on the two sides of the constraint.  Thus, the lambda can vary by location.

Multiple Balancing Authorities Within a Market Area.  If the Market Area includes more than one Balancing Authority Area, then the Market Operator will also provide each Balancing Authority with the net “interchange” schedule that results from the resource plan (“Resource Dispatch Interchange Schedule”, or RDIS).  Each Balancing Authority’s RDIS will be an import or export to the Balancing Area, and the sum of all RDISs within the Market Area must add to zero at each dispatch cycle.

The table below describes how the current operating tasks are performed by both the vertically-integrated utility and the unbundled, full-service market operator.

	Task
	No Full-Service Market:
 Vertically Integrated Structure
	Full-Service Market:
Unbundled Structure

	Unit Commitment
	Utility (performing as the Generator Owner) decides which units to run.
	Generator Owners decides which units to make available.

	Economic Dispatch
	Utility (as Market Operator or Resource Integrator) performs economic dispatch calculation based on incremental costs or other requirements.

Utility must consider generator operating limits, which units are providing regulation service, and any commitments for bilateral arrangements.
	Market Operator collects bids from Generator Owners and develops integrated resource plans based on market rules (e.g., bids).

Market Operator must consider generator operating limits, which units are providing regulation service, and any commitments for bilateral arrangements.

	Congestion Management
	Results in different incremental costs (“lambdas”).
	Depending on the market structure, results in

Different locational marginal prices (LMP), or

Different marginal costs

	Regulation Service
	Utility (serving as the Balancing Authority, Load-Serving Entity, and Generator Owner) in concert with the Reliability Coordinator, determines the amount of regulation service required.  and designates those units that provide the regulation service 
Utility (as Balancing Authority) uses this information in its economic dispatch.


	Balancing Authority, along with Reliability Coordinator, determines the amount of regulation service required.

Generator Owners decide which units to bid in for regulation service.

Market Operator runs bid pool for regulation service.

Load-Serving Entity arranges for regulation services.

	Generator Control
	Utility (as Balancing Authority) pulses units that are designated by the Market Operator for regulation service.

As regulating ability declines, the part of the utility that acts as Balancing Authority directs the part of the utility that acts as Market Operator to develop a new dispatch plan.
	Balancing Authority pulses units that are designated by the Market Operator for meeting energy and regulation service requirements.

As regulating ability declines, the Balancing Authority asks the Market Operator for a new dispatch plan.


5. Providing and Deploying Ancillary and Interconnected Operations Services

Tariff Domain ( Requirement for Ancillary Services.  The FERC open access (pro forma) tariff requires the Transmission Provider to provide the following Ancillary Services to all customers taking basic transmission service (Figure 7

):

1. Scheduling, system control, and dispatch

2. Reactive supply and voltage control from generation.
The FERC pro-forma tariff requires that the Transmission Provider offer to provide the following services to customers serving loads within the Transmission Provider's own area which do not purchase or self-provide:

3. Energy imbalance

4. Regulation and frequency response

5. Operating reserve – spinning

6. Operating reserve – supplemental.
Functional Model Domain ( Interconnected Operations Service.  Version 5 of the Model restores the term Interconnected Operations Service (IOS) to describe reliability services that may be considered building blocks of Ancillary Services.  In Version 4, this term had been changed to "reliability-related services" to mean those services other than the supply of energy that are physically provided by generators, transmitters and loads, in order to maintain reliability.  The restoration of IOS reflects the fact that it is a defined NERC term.

IOS includes voltage control and reactive power resources from generators, transmitters and loads.  Certain transmission facilities can provide reactive support, but are not considered an Ancillary Service in the open access tariff, rather, they are considered part of basic transmission service.  In addition, loads may provide reserves through load-shedding or demand-side management, and may also provide frequency response.

Figure 6 shows how Ancillary Services in the “tariff domain” could be served by IOS in the "reliability domain".  The Functional Model explains that the Balancing Authority, alone or in coordination with the Reliability Coordinator, determines the amount required and arranges for IOS to ensure balance.

· The Balancing Authority determines regulation, load following, frequency response, and contingency reserves, etc., and deploys these as IOS.  
· The Transmission Operator determines the IOS necessary to meet its reactive power requirements to maintain transmission voltage within operating limits, and deploys these as its set of IOS.

· The Reliability Coordinator, working with the Transmission Operator, determines the need for Black Start capacity.  The Transmission Operator cannot do this alone, because it may not have a wide enough picture of the transmission system.

Through its Reliability Standards, NERC holds organizations (those registered as Reliability Coordinators, Balancing Authorities, Transmission Operators and Transmission Service Providers) responsible to comply with applicable standards requirements, including those requirements that depend on IOS.  The quantity of and processes used to deploy IOS depend on the Regional and local system characteristics and regulatory requirements.  
The responsible organizations establish the quality and quantity of their own IOS, using these processes and procedures in a manner that ensures compliance with the standards’ requirements

.

6. Managing Bilateral Interchange Transactions – Basic Concepts

[THIS SECTION NEEDS TO BE REVIEWED AFTER IC CHANGES ARE MADE TO THE MODEL]
Interchange that crosses multiple Balancing Authority (BA) Areas can be broken down daisy-chain fashion into individual Balancing Authority-to-Balancing Authority Interchange schedules, with the Sink Balancing Authority designated as the “manager” (the “Tag Authority”). 

Version 3 of the Functional Model recognizes this Interchange process as the current Industry practice and includes BA-to-BA “after hour” checkout for net Interchange between adjacent Balancing Authorities.  Also, the Interchange Coordinator function “coordinates” and “communicates Interchange (“deals”) that is ready for physical implementation between Balancing Authorities.  The IC receives ramping capability confirmations rather than verifying it as prescribed in Version 2.  The IC also communicates the individual Interchange  information to all involved parties (Figure 8).

Managing Bilateral Interchange  Transactions- Allowable Concept


Version 3 of the Functional Model does not prevent Balancing Authorities from scheduling Interchange with Interchange Coordinators (IC).  The ICs would ensure that the Arranged Interchange is balanced (equal and opposite) between the Source and Sink BAs.  In the example in Figure 9, the IC manages a transaction from BA1 to BA4.  The schedule is

BA1 (  IA ( BA4

and the transmission service path is

TSP1 ( TSP2 ( TSP3.

The tables on the following page compare the Interchange checkout procedures that the Balancing Authorities use today with the procedures that the Balancing Authorities would use if this type of Interchange concept were applied.

Interchange within a Balancing Authority Area.  A bilateral  Interchange within a Balancing Authority Area does not require Interchange Coordinator authorization.  In the example in Figure 10, the Purchasing-Selling Entity submits the 100 MW request for Interchange to the Balancing Authority who will inform the Resource Integrator (or Market Operator) if the Resource Integrator needs to know which generators are committed to the Interchange, and to the Reliability Coordinator for reliability assessment.

	Checkout under Existing NERC Practice

	Control Area 
	Actual from Tie Meters
	Schedule with CA
	Inadvertent

	CA1
	+100 to CA2
	+100 to CA2
	0

	CA2
	-100 from CA1
+100 to CA3
	-100 from CA1
+100 to CA3
	0

	CA3
	-100 from CA2
+100 to CA4
	-100 from CA2
+100 to CA4
	0

	CA4
	-100 from CA3
	-100 from CA3
	0

	Potential Future Checkout 

	Balancing Authority
	Actual from Tie Meters
	Schedule with IC
	Inadvertent

	BA1
	+100 to BA2
	+100 to IC
	0

	BA2
	-100 from BA1
+100 to BA3
	0
	0

	BA3
	-100 from BA2
+100 to BA4
	0
	0

	BA4
	-100 from BA3
	-100 from IC
	0



7. Managing Bilateral Interchange  – Scheduling Agents

Some Transmission Providers provide a Scheduling Agent service for their Balancing Authority members.  The Scheduling Agent provides a single point of contact for all Interchange  into or out of those Balancing Authorities.  For example, the Southwest Power Pool serves as a Scheduling Agent for its members, and any Balancing Authority external to SPP will schedule to any SPP Balancing Authority by way of the SPP as the Scheduling Agent.  This simplifies Interchange scheduling for parties both internal and external to SPP.

In the example in Figure 11, two Interchange Coordinators arrange a total of 225 MW with the Scheduling Agent for a group of four Balancing Authorities as follows:

IS1 = 100 MW into BA1 

IS3 = 50 MW into BA3

IS4 = 75 MW into BA4

IS2 = 0

The Scheduling Agent must ensure that the sum of the Interchange  from all Interchange Coordinators is exactly equal to the sum of the Interchange  from the Scheduling Agent to its Balancing Authorities:

ISA1 + ISA2 = IS1 + IS2 + IS3 + IS4

If the Balancing Authority(ies) use a Scheduling Agent, then the Interchange Coordinator will request ramp confirmation from the Scheduling Agent — not the Balancing Authority(ies) — during the Interchange authorization process.  The Interchange Coordinator will also notify the Scheduling Agent of any Interchange curtailments.

Because Interchange scheduling is an integral function of the Balancing Authority, the Functional Model Working Group believes that the Scheduling Agent is actually an agent of the Balancing Authorities.  The Balancing Authorities would still be the Responsible Entities for ensuring that the Interchange from the Scheduling Agent were incorporated into the BAs’ energy management systems.  Some have argued that the Scheduling Agent would need to be certified and monitored to ensure that it handled the Interchange properly.
8. Non-coincident Resource Integrator and Balancing Authority Areas


Bilaterals between Market Areas
.  In the examples above, each Balancing Authority Area was the same as the Market or Resource Integrator Area
.  When generation is dispatched  (either cost-based or bid-based) over several Balancing Authority Areas, we may be faced with a bilateral Interchange  whose source or sink is the entire Market Area, and cannot be identified with any particular Balancing Authority within that area.  In this situation, the Interchange Coordinator schedules with the Scheduling Agent for the Market Area.  Then the Scheduling Agent, working with the Market Operator, will determine how the bilateral Interchange  is allocated among the Balancing Authority Areas. 
As was explained in the technical discussion on Interconnected Operations Service, the Scheduling Agent ensures that the RDIS are properly allocated to the Balancing Authorities.  Now we can combine the Scheduling Agent’s management of RDIS with bilateral Interchange  as shown in Figure 11.

Bilaterals between Balancing Authorities within the same Market Area.  Bilateral Interchange between two Balancing Authorities within the same Market Area does not require Interchange Coordinator management because the Market Area is under a common tariff, and the Market Operator would have a close relationship with the Reliability Coordinator.  In the example in Figure 12, the Purchasing-Selling Entity has submitted a 100 MW request for Interchange from BA1 to BA3 directly to the Scheduling Agent, who would then coordinate the transaction between the source and sink Balancing Authorities.  The Scheduling Agent then submits the resulting interchange schedule to the Source and Sink Balancing Authorities, and inform the Market Operator if the Market Operator needs to know which generators are committed to the transaction.

9. Implementing the Interchange Coordinator Function
al Entity
An important question for many within industry is “how do you implement the concept of an Interchange Coordinator (IC) so that it operates within the Functional Model”?

The initial step of the implementation requirements has been met with the NERC Board adoption of the Version 1 Interchange standards, which contain concepts and functions of the IA (now referred to as the IC) outlined in section 5.a. above.  During NERC’s transformation to the “Electric Reliability Organization (ERO)”, organizations performing the Tag Authority functions were directed to register as the Interchange Coordinator
.  The Electronic Tagging Function Specification assigns the Tag Authority requirements to the entity responsible for Balancing Authority operations (i.e., Sink BA).

To implement this concept, the Electronic Tagging Functional Specification (E-tag Spec.) was revised to map the Tagging Service requirement from the Balancing Authority to the entity performing the Interchange function for the Sink Balancing Authority’s organization (still allows the Sink BA to use third party to fulfill the tasks of the requirements).

Additionally, NERC updated the Transmission Service Information Network (TSIN) registry and made E-tag modifications required to implement the IC.

If industry foresees a change is needed to the Interchange Coordinator functional entity such that the duties of the IA would be performed on an interconnection-wide basis, NERC should consider a cost benefit analysis of the tool changes required to implement the expanded IA duties.  Additionally, the modifications necessary to the E-tag Specification should be considered.  The type of tool that has been discussed thus far for the implementation of an interconnection-wide IC include OASIS II and major modifications to OASIS 1A.

10. Distribution Provider as Load-Serving Entity 
[NOTE This is a new section.  The section on Task Assignment, which is a registration/compliance matter, has been dropped.  OK?]
NERC Order of October 16, 2008
 approved a NERC filing that proposed, as a short-term solution, revisions to the NERC Statement of Compliance Registry Criteria (Registry Criteria) to provide that a distribution provider to whose system the electric loads in retail choice areas are connected will be registered as the LSE for all loads connected to its system.
NERC proposed defining “Non-Asset Owning LSEs” as a subset of LSEs and specify the Reliability Standards applicable to that “subset.” In the longer-term, NERC proposed to determine the changes necessary to terms and requirements in Reliability Standards and process them through execution of NERC’s three-year Reliability Standards Development Plan.

The proposal would require that “the Distribution Provider to whose system the electric loads in retail choice areas are connected are to be registered as the LSE for all loads  connected to its system for the purpose of compliance with NERC’s approved reliability standards applicable to LSEs.”
NERC states that, with respect to load served by retail choice through load aggregators, there may not be a clear agreement in place between the distribution providers and the load aggregators delineating the responsibilities between the parties regarding compliance with mandatory Reliability Standards. Further, the compliance filing explains that “NERC will exercise its discretion in the application of penalties or sanctions upon Distribution Providers who are providing this information on the behalf of loads served by a retail choice load aggregator until such time as both entities are either registered or the standards are updated to clarify the responsibilities for each party as ultimately indentified in the longer-term solution proposed by NERC.”
NERC stated that DPs have both the infrastructure and access to information to enable them to comply with the Reliability Standards that apply to LSEs. Moreover, distribution providers provide the wires over which the load of retail power marketers is served.  NERC also pointed out that, with regard to distribution providers that provide wires service for retail power marketers, these DPs were LSEs for that load prior to state retail access programs. In many instances, these distribution providers remain providers of last resort and must plan their system taking into consideration all load served over their wires, including retail access load.
The proposed revision would also provide that a distribution provider will not be registered based on the above criterion if it has transferred responsibility to another entity (that is appropriately registered) by written agreement.
NERC also stated that this approach ensures that all loads are represented in the planning and operation of the Bulk-Power System by the entity with the best information regarding those loads.

The scope of the review leading to Version 5 of the Functional Model included consideration of whether changes should be made in the Model to accommodate these changes to the Registry Criteria.
The FMWG has not proposed changes to the Model to reflect these changes to the Registry Criteria, as follows:

the problem and its solution relates to registration, not the Tasks performed, and as such  does not directly affect the Model; this is in keeping with the approach used for the Joint Registry Organization, which is defined for compliance purposes and not in the Model 
· the present solution is a short-term one, with the longer-term solution yet to be defined.
· 



11. Demand Response Providers 
[FOLLOWING IS BASED ON SUB-GROUP'S REPORT]
The Functional Model Working Group, FMWG reviewed a proposal from members of the demand response (DR) industry for adding to the Model:

· a Demand Response Operations Function and a corresponding Demand Response Operator functional entity, and

a Demand Response Ownership Function and corresponding Demand Response Owner functional entity
Given the growing importance of DR resources, these industry members wished to initiate an orderly consideration of DR resources that would avoid the industry being subject to inappropriate and costly compliance requirements that would in effect act as an economic barrier to entry for the DR industry.  For example,  such an undesirable outcome could result if the requirements for DR resources were to be simply applied those of the GO and GOP, without detailed consideration of the unique characteristics of DR resources.  In particular, the standards requirements for GO and GOP were written for large individual generation facilities, and do not reflect the characteristic of aggregations of a large number of small DR facilities. 
The FMWG concluded that the proposed functions and functional entities should not be included in Version 5 of the Model.  It was, however, recognized that DR programs do have the potential to impact reliability, and it is very possible that NERC standards requirements will need to be applied to providers (owners and operators) of DR resources at some future point.  
This conclusion was based on a number of considerations:

· While NERC does not presently have provisions in its standards development and compliance processes to establish such standards requirements, this gap is not seen as a matter requiring urgent attention, given that DR providers having a potential impact on the BES are relatively few in number and appear to have operating agreements or market rule requirements that will limit adverse reliability-related impacts.  Additionally, in some cases, current market rules incorporate DR activities and their possible respective impact into the entities that are currently registered by NERC, e.g., Balancing Authority, Distribution Provider, and Purchasing-Selling Entity.

Moreover, if NERC were to introduce the new functions, it would be appropriate to initiate a review of the existing standards requirements to determine their applicability to the DR entities.  Such a review could be a significant effort for both NERC and the DR industry – although DR and generation both fall in the category of “resources”, the FMWG found sufficient differences between DR providers and generators as to require qualification or differentiation within the standards requirements.  Further, there is a significant degree of variation among the DR programs in the various jurisdictions, complicating the task of defining “one size fits all” standards requirements.  The FMWG concluded that such an effort is not warranted at this time, given NERC’s other priorities.
· The FMWG identified three options for incorporating DR providers into NERC's compliance framework.  The FMWG concluded that all three options would require considerable effort by NERC and the DR industry to implement.  The three options are:

· Option 1 – use the existing functional entities of GO and GOP

· Option 2 - rename the GO and GOP functional entities to Resource Owner (RO) and Resource Operator (ROP)

· Option 3 - add the DRO and DROP as new functional entities

The FMWG concluded that in addition to the aggregations of large numbers of small DR resources, NERC will become increasingly concerned with incorporating aggregations of a large number of small generation resources, including wind and solar, into the standards framework.  Consideration of DR resources would best be folded into consideration of this broader matter of incorporating all distributed resources, i.e., both demand response and generation.  The FMWG is prepared to become involved i9nto such a review.
It should be noted that the FMWG first considered the question of whether DR was a market function that had no place within the NERC framework.  In fact, one of the initial options considered was to include DR in with the NERC Market Operator (MOP) functional entity, an entity that exists within NERC solely to provide a link between reliability and market functions.  The key question is whether a DR provider, by its actions or failure to act, can impact grid reliability.  The FMWG concluded that such an impact exists, or at a minimum can not be ruled out.  In addition to single aggregations totaling a large size (MW), there are currently in North America individual loads acting as DR providers that have a size comparable to that of generators registered as GO and GOP.  The failure of a DR resource to follow direction from a Reliability Coordinator or Balancing Authority would have comparable reliability impact to such a failure from a comparably-sized generator.  It was therefore concluded that there is no basis for precluding the application of standards requirements to DR providers.  It is acknowledged that DR providers are typically market participants.  However, the same can be said for generators.  In short, the fact DR providers are market participants does not bear on the question of whether they should be subject to compliance with NERC standards.

12. Planning Functions

[NEEDS OVERHAUL]
Background

Based on work of the NERC Planning Committee and its Planning Reliability Model Task Force (PRMTF), Version 2 of the NERC Functional Model was expanded to include three planning Functions, which complemented the operating Functions introduced in Version 1. 
The three Functions (with corresponding Responsible Entities given in brackets) were: Planning Reliability (Reliability Coordinator
), Transmission Planning (Transmission Planner), and Resource Planning (Resource Planner).  
Version 3's Planning Coordinator was seen to be the “highest” planning level, playing an integration and assessment role with the Transmission Planners and Resource Planners within the Planning Coordinator Area.  Version 4 continues to recognize the integration and assessment role, but views the role being performed by the Transmission Planner.  That is, a transmission plan must fully reflect the integration of resources (generation and demand programs) and forecast customer loads.  Version 4 therefore incorporates the Tasks of the Version 3 Reliability Coordinator into an enhanced Transmission Planner.  
Transmission Planning Function
The Transmission Planners, which are the Responsible Entities for the Transmission Planning Function, provide long-term (generally one year and beyond) transmission plans for the areas under their purview, called the Transmission Planning Areas.  Every existing and proposed transmission facility or line, or portion thereof, must be within the boundary of a Transmission Planning Area.

The Transmission Planners coordinate with other Transmission Planners to include the impacts of transmission plans on both on an intra- and inter-area basis.  The Transmission Planners also maintain the system models and perform the necessary steady-state, dynamic, and short-circuit studies to ensure that their transmission plans meet Reliability Standards.  These models are also coordinated with the Transmission Planner’s associated Planning Coordinator.

In developing its transmission plans, the Transmission Planner integrates and assesses the plans from the Resource Planners within its Transmission Planner Area to ensure that their plans comply with Reliability Standards and meet future adequacy and reliability needs, or develops and recommends revisions to plans that do not meet Reliability Standards or future needs.
Transmission Planners maintain system models and performs the necessary studies to evaluate whether the composite resource and transmission plans are in compliance with Reliability Standards.
As described below, the transmission plans are based on the planning procedures and protocols established for their Transmission Planning Areas, customer requests for transmission service, plus the Reliability Standards.  Where applicable, the transmission plans accommodate long-term firm transmission service requests.  In developing these plans, Transmission Planners may provide alternate solutions and evaluate alternatives suggested by the transmission customers.

Develops planning procedures and protocols.  The Transmission Planner develops the planning procedures and protocols that are necessary to ensure that a reliable bulk electric system is developed within its Transmission Planning Area.  These procedures and protocols include specifications for transmission and generation data, system protection and control and special protection systems as needed, and voltage and stability limits to meet reliability standards.  It also coordinates these procedures and protocols with neighboring Transmission Planners.

Evaluates plans for customer requests.  The Transmission Planner develops and evaluates responses for long-term (generally one year and beyond) transmission service, and provides the resulting plans to the Transmission Service Providers, Transmission Owners, and Transmission Customers.  
The service plans identify the facilities that will be needed to integrate new generation, transmission, and end-use customers into the bulk electric systems).  Requests for transmission service will usually come from Transmission Owners, Generator Owners, Load-Serving Entities, and Transmission Service Providers.
The Transmission Planner reports on system development trends for customer demand, transmission expansion, and resources within its Transmission Planner Area.  It provides, as appropriate, plan assessments and reports to regulatory authorities and government agencies, and tracks capacity, demand programs, and transmission in-service dates.  Finally, the Transmission Planner evaluates the impact of revised generation and transmission in-service dates on the long-term reliability of the bulk electricity system.

Calculates transfer capabilities.  The Transmission Planner uses the transmission and resource plans to determine the transmission transfer capability within its area and also determines future (generally one year and beyond) transfer capabilities between and among other Transmission Planner Areas.  These longer-term transfer capabilities are used in determining long-term ATCs and assessing requests for long-term transmission service.  These values are provided to the Reliability Coordinator and Transmission Operator(s) for their use as a reference in developing operating limits.   

Resource Planning Function

The Resource Planners, which are the Responsible Entities for the Resource Planning Function, develop long-term (generally one year and beyond) resource adequacy plans necessary to supply specific customer demands within the Transmission Planner Area.  These plans can be provided by the Load-Serving Entities or Generator Owners, or both, within the Transmission Planner Area. 

Develops resource plans.  The Resource Planners maintain resource models to develop and evaluate resource plans in conjunction with Reliability Standards.  These models are coordinated with the Resource Planner’s related Transmission Planner.  The Resource Planners identify areas of resource deficiency and provide potential alternative solutions to meet resource requirements.

The Resource Planners evaluate, in conjunction with the Transmission Planners and Transmission Owners, the deliverability of the planned resources to the customer demands.

Provides resource plans to Transmission Planner.  The Resource Planners provide their resource plans to the Transmission Planner for assessment and review for compliance with Reliability Standards.  They track capacity and demand program in-service dates, and evaluate the impact of revised generation and transmission in-service dates on resource adequacy.
13. Terminology Changes in Version 5

Version 5 contains terminology changes intended to remove inconsistency between the Model and the NERC Glossary, the Rules of Procedure (ROP) and Reliability Standards.
  Inconsistency has potential for creating needless complexity, confusion and wasted effort for those who use NERC documents. The changes are of three types:
· Entity terminology 
· Entity names 
· Entity definitions 
Entity terminology 
· The term “responsible entity” in the Model has been changed to “functional entity”. 
 

· The usage of “responsible” in Version 4 derives from an earlier version of the Model that failed to acknowledge that the Model is limited to describing the performance of tasks, not compliance aspects such as responsibility for such performance.  The acknowledgment of this aspect was a key change introduced in version 4 of the Model. Replacing the term “responsible” in the Model removes any suggestion that the Model addresses responsibility.

· The conforming changes to the ROP and Glossary would be to consistently use the term “functional entity” when the reference is to the class of entity (e.g., BA), that is, when the term is used in the same sense as the Functional Model, but use the terms “responsible entity” and “registered entity” when the reference is to a specific organization regarding its responsibility or registration, respectively. 

Entity names 
· The functional entity name Planning Authority has been changed to Planning Coordinator

· The term “coordinator” better reflects the nature of the function.

· A conforming change would be required in the Glossary (which also uses Planning Authority)

· The functional entity name Interchange Coordinator has been retained in version 5.  Again, the term “coordinator” better reflects the nature of the function.

· Conforming changes would be required in other NERC documents. 

Entity definitions 
· The Model has been revised to define the various functional entities, not the functions as at present, consistent with the approach used in the Glossary and standards.

· The functional entity definitions have been revised.

· The form of the definitions is uniform, with each definition beginning: “The functional entity …”.  

· Each definition is single sentence, limited to a simple statement of the nature of the tasks performed. As a result some of the current descriptive wording has been removed.

· Where the above condition could be met by either the wording in the Model or that in the Glossary, the Glossary wording was generally chosen, to limit of extent of required conforming changes.
The following table [2009 05 17 version] gives the current definitions in the Model and Glossary and the proposed definitions.
	FUNCTIONAL MODEL DEFINITION

	GLOSSARY DEFINITION

	RECOMMENDED DEFINITION

	COMMENT

	
	
	
	

	Standards Developer
	[not defined]
	Standards Developer
	

	Develops and maintains Reliability Standards to ensure the reliability of the bulk power system.
	
	The functional entity that develops and maintains Reliability Standards to ensure the reliability of the bulk power system.
	Glossary not affected.

	
	
	
	

	Compliance Enforcer
	[not defined]
	Compliance Enforcer
	

	Monitors, reviews, and ensures compliance with Reliability Standards and administers sanctions or penalties for non-compliance to the standards.
	
	The functional entity that monitors, reviews, and ensures compliance with Reliability Standards and administers sanctions or penalties for non-compliance to the standards.
	Glossary not affected.

	
	
	
	

	Reliability Assurer
	[not defined]
	Reliability Assurer
	

	Monitors and evaluates the activities related to planning and operations, and coordinates activities of Responsible Entities to secure the reliability of the bulk power system within a Reliability Assurer Area and adjacent areas.
	
	The functional entity that monitors and evaluates the activities related to planning and operations, and coordinates activities of Functional Entities to secure the reliability of the bulk power system within a Reliability Assurer Area and adjacent areas.
	Glossary not affected.

	
	
	
	

	Planning Authority
	Planning Authority


	Planning Coordinator
	

	Ensures a plan (generally one year and beyond) is available for adequate resources and transmission within a Planning Coordinator Area. It integrates and evaluates the plans from the Transmission Planners and Resource Planners within the Planning Coordinator Area to ensure those plans meet the Reliability Standards.
	The responsible entity that coordinates and integrates

transmission facility and service plans, resource plans,

and protection systems.

	The functional entity that coordinates and integrates

transmission facility and service plans, resource plans, and protection systems.

	Glossary changed unsubstantively.



	
	
	
	

	Transmission Planner 
	Transmission Planner
	Transmission Planner
	

	Develops a plan (generally one year and beyond) for the reliability of the interconnected bulk power system within the Transmission Planner Area. Ensures that the plan integrates resources and transmission within its area as well as coordinating with the plans from adjacent and overlapping Transmission Planners and Resource Planners. The Transmission Planner also ensures that the plan meets the Reliability Standards.
	The entity that develops a long-term (generally one year and beyond) plan for the reliability (adequacy) of

the interconnected bulk electric transmission systems within its portion of the Planning Authority Area.

	The functional entity that develops a long-term (generally one year and beyond) plan for the reliability (adequacy) of

the interconnected bulk electric transmission systems within its portion of the Planning Coordinator Area
.

	Glossary changed unsubstantively.



	
	
	
	

	Resource Planner
	Resource Planner


	Resource Planner
	

	Develops a plan (generally one year and beyond) within its portion of a Planning Coordinator Area for the resource adequacy of its specific loads (End-use Customer demand and energy requirements) within a reliability area.
	The entity that develops a long-term (generally one year and beyond) plan for the resource adequacy [of]

specific loads (customer demand and energy requirements) within a Planning Authority Area.

	The functional entity that develops a long-term (generally one year and beyond) plan for the resource adequacy of

specific loads (customer demand and energy requirements) within a Planning Coordinator Area
.

	Glossary changed unsubstantively.



	
	
	
	

	Reliability Coordinator
	Reliability Coordinator
	Reliability Coordinator
	

	Ensures the real-time operating reliability of the bulk power system within a Reliability Coordinator Area.
	The entity that is the highest level of authority who is

responsible for the reliable operation of the Bulk Electric

System, has the Wide Area view of the Bulk Electric System, and has the operating tools, processes and

procedures, including the authority to prevent or mitigate emergency operating situations in both next day

analysis and real-time operations. The Reliability Coordinator has the purview that is broad enough to

enable the calculation of Interconnection Reliability

Operating Limits, which may be based on the operating

parameters of transmission systems beyond any Transmission Operator’s vision.

	The functional entity that ensures the real-time operating reliability of the bulk power system within a Reliability Coordinator Area.
	Glossary changed – descriptive detail removed. Revised version would be essentially that of the current Functional Model definition.



	
	
	
	

	Balancing Authority
	Balancing Authority
	Balancing Authority
	

	Integrates resource plans ahead of time, and maintains load-interchange-generation balance within a Balancing Authority Area and supports Interconnection frequency in real time.
	The responsible entity that integrates resource ahead of time, maintains load-interchange-

balance within a Balancing Authority Area, Interconnection frequency in real time.

	The functional entity that integrates resource ahead of time, maintains load-interchange-balance within a Balancing Authority Area, Interconnection frequency in real time.

	Glossary changed unsubstantively.



	
	
	
	

	Market Operator (Resource Integrator)
	[not defined]
	Market Operator (Resource Integrator)
	

	The Market Operations function, its tasks, and the interrelationships with other entities are included in the Functional Model only as an interface point of reliability Functions with commercial functions.
	
	The market entity whose interrelationships with other entities are included in the Functional Model only as an interface point of reliability functions with commercial functions.
	Glossary not affected.

	
	
	
	

	Transmission Operator
	Transmission Operator
	Transmission Operator
	

	Ensures the real-time operating reliability of the transmission assets within a Transmission Operator Area.
	The entity responsible for the reliability of its “local”

transmission system, and that operates or directs the

operations of the transmission facilities.

	The functional entity that ensures the real-time operating reliability of the transmission assets within a Transmission Operator Area.
	Glossary changed. Revised version would be essentially that of the current Functional Model definition. [FMWG to confirm] 



	
	
	
	

	Interchange Coordinator
	Interchange Authority
	Interchange Coordinator
	

	Ensures communication of Arranged Interchange for reliability evaluation purposes and coordinates implementation of valid and balanced Arranged Interchange between Balancing Authority Areas.
	The responsible entity that authorizes implementation

of valid and balanced Interchange Schedules between

Balancing Authority Areas, and ensures communication

of Interchange information for reliability assessment

purposes.

	The functional entity that ensures communication of Arranged Interchange for reliability evaluation purposes and coordinates implementation of valid and balanced Arranged Interchange between Balancing Authority Areas.
	Glossary changed. Revised version would be essentially that of the current Functional Model definition.  

[FMWG to confirm change]


	
	
	
	

	Transmission Service Provider
	Transmission Service Provider
	Transmission Service Provider
	

	Administers the transmission tariff and provides transmission services under applicable transmission service agreements (for example, the pro forma tariff).
	The entity that administers the transmission tariff and provides Transmission Service to Transmission Customers under applicable transmission service

agreements.

	The functional entity that administers the transmission tariff and provides Transmission Service to Transmission Customers under applicable transmission service agreements.

	Glossary changed unsubstantively.



	
	
	
	

	Transmission Owner
	Transmission Owner
	Transmission Owner
	

	Owns and provides for the maintenance of transmission facilities.
	The entity that owns and maintains transmission facilities.

	The functional entity that owns and maintains transmission facilities.

	Glossary changed unsubstantively.



	
	
	
	

	Distribution Provider
	Distribution Provider
	Distribution Provider
	

	Provides facilities that interconnect an End-use Customer load and the electric system for the transfer of electrical energy to the End-use Customer.
	Provides and operates the “wires” between the transmission system and the end-use customer. For

those end-use customers who are served at transmission voltages, the Transmission Owner also serves as the Distribution Provider. Thus, the

Distribution Provider is not defined by a specific voltage, but rather as performing the Distribution function at any voltage.

	The functional entity that provides facilities that interconnect an End-use Customer load and the electric system for the transfer of electrical energy to the End-use Customer.
	Glossary changed – descriptive detail removed. Revised version would be essentially that of the current Functional Model definition.



	
	
	
	

	Generator Operator
	Generator Operator
	Generator Operator
	

	Operates generating unit(s) to provide real and reactive power.
	The entity that operates generating unit(s) and performs the functions of supplying energy and Interconnected Operations Services.

	The functional entity that 

operates generating unit(s) and performs the functions of supplying energy and Interconnected Operations Services.

	Glossary changed unsubstantively.

[Version used in Phoenix replaced IOS on basis of its not deing defined.  Upon checking, IOS is in facr defined.
  On this basis IOS is retained.


	
	
	
	

	Generator Owner
	Generator Owner
	Generator Owner
	

	Owns and provides for maintenance of generating facilities.
	Entity that owns and maintains generating units.

	The functional entity that owns and maintains generating units.

	Glossary changed unsubstantively.



	
	
	
	

	Purchasing-Selling Entity
	Purchasing-Selling Entity
	Purchasing-Selling Entity
	

	Purchases or sells energy, capacity, and necessary reliability-related services as required. 
	The entity that purchases or sells, and takes title to,

energy, capacity, and Interconnected Operations

Services. Purchasing-Selling Entities may be affiliated or

unaffiliated merchants and may or may not own

generating facilities.

	The functional entity that purchases or sells, and takes title to, energy, capacity, and Interconnected Operations

Services. 
	Glossary changed – descriptive detail removed. Also IOS retained.  



	
	
	
	

	Load-Serving Entity
	Load-Serving Entity
	Load-Serving Entity
	

	Secures capacity, energy and transmission services (including necessary reliability-related services) to serve the End-use Customer.
	Secures energy and transmission service (and related

Interconnected Operations Services) to serve the

electrical demand and energy requirements of its enduse 
customers.
	The functional entity that secures energy and transmission service (and related Interconnected Operations Services) to serve the electrical demand and energy requirements of its enduse customers. 
	Glossary changed unsubstantively.  Also IOS is retained.










14. Reliability Areas and Boundaries

Assets versus Geography as the Basis for Defining Areas and Boundaries 

It is useful for organizations that are Responsible Entities to specify an associated Area, which defines the portion of the bulk electric system within which their Responsible Entity status applies.  Moreover, by reviewing all of the Areas for a particular Responsible Entity, it is possible to establish whether there are overlapping responsibilities or gaps, which can then be eliminated.  The concept of Areas and boundaries (the interfaces between adjacent Areas) is therefore important in establishing clear responsibilities for compliance with Reliability Standards.

The previous version of the Technical Document referenced boundaries and Areas as being both physical (i.e., geographic) and electrical in nature.  However, the FMRSCTF review of the Model conducted in 2005

 concluded that the most logical building block for defining boundaries and Areas, and ultimately responsibility for compliance with reliability standards, is the individual bulk electric system asset.  That is, the building blocks are the individual transmission, generation and customer equipment assets that collectively constitute the bulk electric system.  Accordingly, the FMRSCTF report recommended that assignment of Responsible Entities should be on the basis of particular bulk electric system assets, not geography. 

This will enable any given bulk electric system asset to be associated with a single organization, with respect to the Responsible Entity for a given function.   This will therefore provide the basis for clear assignment of responsibility for managing the potential reliability impacts of the asset, where the specific responsibility is to be established in NERC's registration, certification and compliance processes.

The physical/geographic definition of Areas and boundaries corresponds to our intuitive understanding of these concepts.  However, it becomes complex or impossible to apply in a situation where there are, for example, two Transmission Operators in a given geographic footprint, differentiated by the voltage level of the assets under their respective control.  The use of bulk electric system assets as the basis for Areas/boundaries avoids this problem.       

Boundaries for Operations and Planning

The previous version of the Technical Document examined boundary conditions and reached certain conclusions, including:

· Each Balancing Authority Area should be within a Reliability Coordinator Area

· There should not be gaps or overlaps between adjacent Areas of the same type.
The FMRSCTF clarified the relationship between the Model and reliability standards regarding boundaries.  The conclusion, in effect, was that boundary conditions are intrinsic to effective standards, and therefore any specification of boundary conditions should arise in the standards development process, i.e., in response to a perceived reliability need, not in response to the needs of the Model.  Specifically:

Mandatory boundary constraints between responsible entities should be set at the minimum threshold necessary for the reliability of the interconnections.   Otherwise there should be no restrictions on boundary conditions between responsible entities.  These criteria should be set through an open process and adopted into organization certification standards.

This is the recommended approach of Version 4.  It does not refute the broad and intuitively reasonable conclusions on matters such as the need to avoid gaps and overlaps, but leaves this as a matter to be addressed in the NERC compliance process and Reliability Standards, not in the Model.
Boundaries for Operations

NERC requires that every generator, load (customer), and transmission facility be within an area having a metered boundary.  This ensures that within the area:

· All resources are balanced with demand, including transmission system losses, and

· All transmission facilities are operated within their operating limits.

The Functional Model groups the reliability Tasks into Functions, but we must still ensure that all generation, load, and transmission facilities be physically located within certain boundaries to ensure generation-load balance and reliable transmission operations.  This creates a need to incorporate these boundary conditions into its Reliability Standards.

Boundary Conditions for Transmission Reliability

The boundary conditions for transmission reliability deal with generators, transmission facilities, and customers.

· The Reliability Area must include all transmission facilities within the Area’s metered boundaries, and all load and generation physically connected to those transmission facilities.

· The transmission facilities within the Reliability Area are defined as those within the transmission metered boundaries of the Balancing Authority Areas under the Reliability Coordinator’s purview.

· The Reliability Area will therefore include all load and generation physically connected to those transmission facilities.

Boundary Conditions for Balancing

The boundary conditions for balancing deal with where generators and customers are defined in terms of electric assets, not geographic location. 

· Every generator must be metered into a Balancing Authority Area.

· Every load (customer) must be metered into a Balancing Authority Area.

· Every transmission facility must be within the metered boundary of a Balancing Authority Area.

· Every Balancing Authority must designate a Reliability Coordinator.

Considered together, these boundary conditions mean that:

· A Reliability Area is defined by the metered boundaries of the Balancing Authority Area.

· A generator or customer falls within the purview of the Reliability Area.

· The regional reliability plan will specify the Areas with which each organization is associated
.

Boundaries for Planning

The Transmission Planning and Resource Planning Functions apply to specific defined Areas that may or may not have a direct correlation with the corresponding operating areas (Reliability Coordinator Area or a Balancing Authority Area).  The planning areas and their boundary relationships with other areas are defined below.
As described previously, there is often "layering" of the areas of the plans.  That is, a specific generation or transmission facility may be included in more than one plan.
Planning Coordinator Area

[REVIEW - SOME OF THE PC TO TP CHANGES HAVE BEEN REVERSED]
The Planning Reliability functional Tasks include an integration and assessment of the resource and transmission plans of others to ensure that an adequate long-term (generally one year and beyond) resources and transmission plan is available for an area called the Planning Coordinator Area.  The Planning Coordinator Area is a defined area for which the Planning Coordinator has responsibility and includes the generators, transmission facilities, and customer demands in that area.

Unlike the operating functions, which must be uniquely defined so that each facility is in one and only one area, the Planning Reliability Areas can overlap.  In some cases a Planning Coordinator Area may even be nested inside of a larger Planning Coordinator Area.  However, there cannot be any gaps - there must be assurance that if there is a need for a facility it will be included in at least one Planning Coordinator Area.  This analysis will be part of the regional reliability plan
.





Resource Planner Area


The boundaries for the Resource Planning Function are difficult to define as a Resource Planner developing a long-term (generally one year and beyond) resource adequacy plan for specific loads (customer demand and energy requirements) within a Planning Coordinator Area may consider generation capacity both within and outside of that area.
The loads addressed by a Resource Planner must be within the  Reliability Coordinator Area, but may be less than the total load within the area.  That is, it may take one or more Resource Planners to cover all of the customer demands within a given Planning Coordinator Area.

Size Considerations Relating to Area

The Functional Model does not specify a minimum or maximum size for a Reliability Area.  From the perspective of the Model, an organization qualifies to be the Responsible Entity for a particular Function solely on the grounds of whether it is responsible for the performance of the Function’s Tasks.

Size is not a consideration in the distinction between local-area versus wide-area reliability.  Local-area reliability is the responsibility of the Transmission Operator in the sense of considerations relating to the Transmission Operator’s local system or area, regardless of how large that area may be.  Similarly, wide-area reliability is the responsibility of the Reliability Coordinator in the sense of considerations relating as well to the systems and areas of neighboring Reliability Coordinators, regardless of how small the Reliability Coordinator’s own area may be.

13. History of Revisions
Version 1
Version 1 of the Model was approved in February 2002.
Version 2
Version 2 of the Model
 was approved Feb. 10, 2004. 
Version 2responded to confusion between a Function and the organization responsibility for its performance, by separately identifying the Responsible Entity associated with each Function.  For example, whereas Version 1 used the single term Transmission Operator for both the Function and responsible entity, Version 2 introduced Transmission Operations as the Function (the Tasks), and Transmission Operator as the Responsible Entity for those Tasks.  Corresponding changes were made for all Functions.  This distinction has been maintained in subsequent versions.  
The Market Operation Function and Market Operator were added to the Model to provide an interface point with commercial functions.
Version 1 contained only operating Functions.  Version 2 introduced three planning Functions and three associated Responsible Entities: Planning Authority, Transmission Planner and Resource Planner. 
Version 3
Version 3 of the Model was approved February 13, 2007.
  It addressed a number of issues that arose as NERC transitioned to new, mandatory and enforceable reliability standards.  Several of these issues were outlined in a final report issued by the Functional Model-Reliability Standards Coordination Task Force (FMRSCTF) in March 2005.
  The FMRSCTF was established to ensure alignment between the Model and the new NERC standards being developed.
The changes introduced in Version 3 included:

· The Reliability Authority entity name was changed to Reliability Coordinator, for consistency with terminology used in reliability standards.  
· Changes were made to more clearly define the Transmission Operations Tasks and the relationship of the Transmission Operator with the Reliability Coordinator

· Changes were made to the Interchange Coordinator to accommodate the practice of Balancing Authority-to-Balancing Authority interchange scheduling

· The Planning Authority was renamed the Planning Coordinator
· The Regional Reliability Assurance Function and the Regional Reliability Organization Responsible Entity were added.
· It was clarified that “area” of responsibility for a particular Responsible Entity’s applied to the collection bulk electric system assets associated with the entity, that is, that area was defined electrically, not geographically. 
Version 4
Version 4 includes the following changes from Version 3:

· Regional Reliability Assurance / Regional Reliability Organization were changed to Reliability Assurance / Reliability Assurer.
The name changes reflect the view that reliability assurance could be performed on other than a regional basis.  Moreover, the Responsible Entity need not be a Regional Reliability Organization, a class of organization that exists outside of the Model.
· The Planning Reliability Function, and the corresponding Planning Coordinator Responsible Entity, have been consolidated into the Transmission Planning Function and the Transmission Planner entity.  
In versions 2 and 3 of the Model, the Transmission Planner developed transmission plans, while the Planning Coordinator integrated those transmission plans with the resource plans of the resource Planner.  Version 4 recognizes that transmission plans cannot be developed independent of resource plans and forecast system loads.  That is, transmission, as the enabling resource, must of necessity involve integration of resources and loads with transmission.  In effect, the Transmission Planner must perform the integration that has to date been assigned to the Planning Coordinator.  Version 4 of the Model therefore has just two planning Functions, Transmission Planning and Resource Planning, and two corresponding Responsible Entities, the (enhanced) Transmission Planner and the Resource Planner    
· The wording was changed in a number of instances to ensure that the Model’s Tasks and relationships between Responsible Entities do not specify prescriptive requirements.  Prescriptive requirements are specified in reliability standards and NERC processes, not in the Model.  

For example, references in Version 2 that a Responsible Entity “must e nsure” or “is required to ensure” are changed in Version 4 to simply “ensures”. 

· It was clarified that the Generator Owner and Transmission Owner provide for the maintenance of their respective assets.
This recognizes that the performance of the maintenance may be assigned by the owner to another party, for example, to a Generator Operator or Transmission Operator.
Version 5
[DEVELOP AT END]
See “Electrical and Physical Boundaries”








See “Task Responsibilities and Delegation”





See “Managing Bilateral Interchange Transactions”





Figure � SEQ Figure \* ARABIC �1� - Transmission Operator bundled with Reliability Coordinator.



































Figure � SEQ Figure \* ARABIC �332� - Transmission Operator bundled with the Transmission Owner. 





See “Interchange AuthorityInterchange Coordinator,” Section “Confirming transmission arrangements”





See “Transmission Operator,” Section “Bundling with the Reliability Coordinator or Transmission Owner”





Figure � SEQ Figure \* ARABIC �443� - The Functional Model depicts Functions and functional eResponsible Entities   NEED to CHANGE RE to functional entity, PA to PC, IA to IC and add Reliability Assurance/Assurer











Figure � SEQ Figure \* ARABIC �6655� - Interface between market and reliability models





From Ben Li





From Ben Li





Figure � SEQ Figure \* ARABIC �7766� - Supply and Deployment of Ancillary Services and Interconnected Operations ServiceReliability-Related Services.





Figure � SEQ Figure \* ARABIC �8877� - The Interchange AuthorityInterchange Coordinator manages transactions between the source and sink Balancing Authorities.





Figure � SEQ Figure \* ARABIC �9988� - The Purchasing-Selling Entity submits the bilateral transaction to the Balancing Authority for intra-BA transactions.





Figure � SEQ Figure \* ARABIC �101099� - The Scheduling Agent divides a 100 MW transaction among a group of Balancing Authorities.





Figure � SEQ Figure \* ARABIC �11111010� - The Scheduling Agent manages bilateral Interchange Ttransactions in to or out of the MarketResource Dispatch Area as well as the Resource Dispatch Interchange Schedules that result from the economic dispatch or market operations.





Figure � SEQ Figure \* ARABIC �12121111� - The PSE submits its Interchange T transaction information directly to the Scheduling Agent when the bilateral transaction is within the same MarketResources Dispatch Area.





See “Electrical and Physical Boundaries”








Figure � SEQ Figure \* ARABIC �1312� - In this example, Organization 1 has delegated certain Transmission Operations Tasks to its members. It retains the responsibility for ensuring those Tasks are performed.








Figure 4 - Organizations are entities responsible for performing the functions they "roll up".





Figure � SEQ Figure \* ARABIC �2� - Transmission Operator bundled


 with the Transmission Owner. Figure � SEQ Figure \* ARABIC �� - Transmission Operator


 bundled with the Transmission Owner. 











� A new version of the Technical Document was not issued with Version 4 of the Functional Model.  As a result, the present document also addresses changes made in Version 4 of the Model that have been retained in Version 5. 


� Final report is dated March 11, 2005.  See � HYPERLINK "ftp://www.nerc.com/pub/sys/all_updl/sac/fmrsctf/FMRSC_TF_Report_3-11-05.pdf" ��ftp://www.nerc.com/pub/sys/all_updl/sac/fmrsctf/FMRSC_TF_Report_3-11-05.pd�f


� In Version 5 of the Model, the Functional Model Working group  recommends using the term "functional entity" to apply to the entity given in the Functional Model (Balancing Authority, etc.) and using the terms "registered entity", "certified entity" and  "responsible entity", in reference to specific organizations.  For example, PJM is a registered entity and certified entity for the Balancing Authority functional entity.


� The above paragraphs are adapted from the description of the Planning Coordinator in Version 3 of the Model.  Version 4 has consolidated the former Planning Coordinator into the Transmission Planner.


� A preferable term applicable to all jurisdictions might be "(Resource Integrator", which would better reflect the nature of the tasks performed as being integration rather than dispatch.  


� The terms Market Operator and Resource Integrator can each be applied whether or not there is a full-service market.  However, to avoid confusion it may be preferable to use the term Market Operator where there is a full-service market, and Resource Integrator where there is not.


� The NERC Glossary, dated February 12, 2008, defines Interconnected Operations Service as: "A service (exclusive of basic energy and transmission services) that is required to support the reliable operation of interconnected Bulk Electric Systems.".





� This section contains extracts from the order, which may be found at   � HYPERLINK "http://www.nerc.com/files/Statement_Compliance_Registry_Criteria-V5-0.pdf" \o "http://www.nerc.com/files/Statement_Compliance_Registry_Criteria-V5-0.pdf" �http://www.nerc.com/files/Statement_Compliance_Registry_Criteria-V5-0.pdf�


� Version 2 named this the Reliability Authority, but this was changed in version 3 to Reliability Coordinator.  The other planning names were unchanged in Version 3.


� Full alignment will require conforming changes in Reliability Standards, the Glossary and ROP.  These changes are not seen as representing changes to essential content.


� Version 4 actually uses “Responsible Entity”.  Because the Glossary and ROP generally use “responsible entity”, i.e., all lower case, this usage has been adopted for version 5 of the Model.


� For simplicity of presentation, the definitions for the Model are assigned to the functional entity, not the function.  For example, the Model has a definition for the Standards Development function, but the definition is shown below as applying to the Standards Developer responsible entity.





� Glossary version of February 12, 2008.  See link at � HYPERLINK "http://www.nerc.com/files/Glossary_12Feb08.pdf" ��http://www.nerc.com/files/Glossary_12Feb08.pdf�     


� These definitions would be used in the Functional Model; the definitions would also replace existing definitions in the Glossary (but entities not currently defined in the Glossary would not be added). 


� The NERC Glossary of February 2008 defines Interconnected Operation Service as: “A service (exclusive of basic energy and transmission services) that is required to support the reliable operation of interconnected Bulk Electric Systems”.





� The March 11, 2005  report of the Functional Model Reliability Standards Coordination Task Force (FMRSCTF).  See � HYPERLINK "ftp://www.nerc.com/pub/sys/all_updl/sac/fmrsctf/FMRSC_TF_Report_3-11-05.pdf" ��ftp://www.nerc.com/pub/sys/all_updl/sac/fmrsctf/FMRSC_TF_Report_3-11-05.pd�f


  


� See � HYPERLINK "ftp://www.nerc.com/pub/sys/all_updl/oc/fmrtg/Functional_Model_Version_2.pdf" ��ftp://www.nerc.com/pub/sys/all_updl/oc/fmrtg/Functional_Model_Version_2.pdf�.  


� See � HYPERLINK "ftp://www.nerc.com/pub/sys/all_updl/oc/fmrtg/Function_Model_Version3_Board_Approved_13Feb07.pdf" ��ftp://www.nerc.com/pub/sys/all_updl/oc/fmrtg/Function_Model_Version3_Board_Approved_13Feb07.pdf�.


� Final Report of the Functional Model – Reliability Standards Coordination Task Force (“ FMRSCTF”), approved March 11, 2005. See � HYPERLINK "ftp://www.nerc.com/pub/sys/all_updl/sac/fmrsctf/FMRSC_TF_Report_3-11-05.pdf" ��ftp://www.nerc.com/pub/sys/all_updl/sac/fmrsctf/FMRSC_TF_Report_3-11-05.pdf�. 





�Changes of Nov 9, i.e., Nov 7 call





 The elimination or consolidation of the PC has been reflected. [NOTE THAT THIS NEEDS TO BE REVERSED IN THE MAY 2009 VERSION  


PC has been changed to TP or dropped, depending on the context


pp 9: Text added on Resource Planner, to distinguish between adequacy-directed and commercially-directed resource planning [NOTE: STILL APPLIES IN MAY 2009]


pp 14  text changed in section 1, i.e., PC words merged into TP words


pp 46, Section 2 description of planning functions likewise changed to consolidate PC parts into TP


pp 51 Boundary concepts likewise adapted to elimination of the PC Area





pp 27:  I added to the Reliability Assurer the examples previously in the Tasks and relationships in the Model (that we agreed on Nov 7 to move to the Tech Document).  We struggled with "oversight", etc  -  I used "defense in depth" - see if it works





pp 44: Re Organization pact - I deleted this as agreed on the Nov 7 call, but added a phrase to acknowledge the possibility of sharing arrangements. [MAY 2009 - REMOVED] 





pp 53: in the new section on history of revisions I brought the words in line with explanations on reliability Assurance and planning functions introduced to the Model.


�should follow the order of the Model itself.  All Responsible Entities are now included (and PC has been dropped).


�I would like to add this to add a bit of clairity


�Too prescriptive?


�Is the FMWG still anticipating regional plans?


�May 2009 - we need to confirm that this should be RP Area, not PC Area or TP Area.


�May 2009 FMWG to check - idea changed


�May 2009 - we need to clarify whether the RP coordinates with the PC and/or TP, or just one of them, and reflect this in the text


�On Jan 8 call this should be addressed.  Point raised is fundamental.


�Update figure 1 to RC (from RA)


�Note to Steve C – we seem to have lost Fig 2


�Steve C: Again, RA needs to be RC


�  Steve C will ask Roman Carter to review this writeup 


�No where in this description does the discussion explain reliability alerts from the RCs and what to do with them.   Hence we drop this one bullet from the FM document.


�Nov 9 Revised to incorporate the "old" PC words and concepts.


�stakeholdering is involved in many Tasks - no need to mention it specifically here.


�Jan 8 call should review this material, esp. TOP.


�We may want to rethink these examples of other organizations.  At least the Transmission Operators.  Since this could be confused with the functional entity of Transmission Operators.  I suggest using IOU, or something along that line.


�Is figure four out?  If it is, we need to drop the caption too.  If it is in, we need to fix the diagram with the new terms.  We also need to ensure that any diagrams line up with the text that refers to them.


�I am still having trouble reading this.  Perhaps we end the first sentance before "that becomes..."


�Suggest the figure be dropped.  It looks pretty but it doesn't contain the MOP and it isn't referred to.


�I agree, this diagram adds nothing to the discussion.  After reading this again, I still don’t understand the illustration.


�Perhaps we drop this last sentence, and roll what’s left up with the next paragraph.


�Should this be “both”.  I think it would read better with my above suggestion.


�Oct 29: does this capture the point from Chicago?


�"same"??


�I agree with the comments below on the diagram, but will add that we change Reliability Authority to Reliability Coordinator.


�in Figure 6, change to "Determines reliability-related services with help …"





Also at bottom, change "IOS" to reliability-related services (twice)


�check this rewording for accuracy


�I deleted the paragraph below: "Any or all …".





It gets into responsibility within the Model, something we are now downplaying in the Model documents.


�Steve C to ask Roman Carter to review.


�Oct 29: in figure, change “beta” to B; also Resource Integrator


�Check that the diagrams line up with the text, when I printed this out without the redlines, the diagrams were not synced with the text.


�Check the diagram numbering.


�Oct 29: Because we decided on Market Operator (Resource Integrator), I initially changed Dispatcher to Integrator in this section.  It was very dense writing because we had both Market Operator and Resource Integrator; so I changed it to just Market Area  and Operator.  OK?.





Need name changes in figures.


�Oct 29: work on line breaks for 1st line


�RDIS?


�There is a format problem here and part of the text is over the diagram.  This tends to be lost in the reading and makes the first sentence seem fractioned.


�Steve C to ask Roman Carter to review





�Absent Roman’s feedback on this, we may want to drop this line, and add some text about approved Standards identifying the requirements of the function.


�Is this out of scope for this section?


�When I printed the document out, the figure did not line up with the same number (auto numbered?)  anyway we need to verify that the final is numbered correctly to the text.


�figure 12 needs work:





RA to RC; delete “Certified”


�Is Third Party more correct in this case?  The principles would be the Responsible Entity, the Compliance Monitor, and the “other entity” obligated to perform one or more of the tasks.  Just asking…


�Nov 10: revised following Nov 7 call





I took out the figure - it was useful when the planning functions were first introduced, but unnecessary now.





RC commentary was merged with TP


�change to PC


�change to PC


�do we define this?  Do we need to keep it?


�Reference to RRP OK?


�Again, is RRP reference OK?






- 15 -

_1207124617.unknown

