Attachment 2 – Interchange Subcommittee’s Principles and Definitions for Dynamic Schedules and Pseudo-ties 
Dynamic Schedules 
A dynamic schedule is implemented as an interchange transaction that is modified in real-time to transfer time-varying amounts of power between balancing areas. A dynamic schedule must not change a balancing area’s jurisdiction; that is, the native balancing area continues to exercise operational jurisdiction over, and provides basic balancing area services to, the dynamically scheduled resources. 

All dynamic schedules used to assign the control of generation, loads, or resources from one balancing area to another must meet the following requirements: 

1. Telemetry 
1.1. Appropriate telemetry for a dynamic schedule must be in place and incorporated by all affected balancing areas. Standards requirements associated with this should address appropriateness issues related to accuracy, sampling rate, etc. which would impact reliability. For example, the relationship of BAL-005-1 R10 and BAL-005-1, R16 should be confirmed. 

2. Transmission Service 
2.1. Prior to implementation of the dynamic schedule of load or generation, it is the obligation of each involved balancing area to ensure that the dynamic schedule is implemented such that the tariff requirements of the applicable transmission provider(s) are met, including applicable ancillary services and provision of losses.   (Requirement would be tied to ensuring firmness and amount of transmission is properly conveyed to Reliability Entities)
2.2. If transmission service between the source and sink balancing areas is curtailed then the allowable range of the magnitude of the schedules between them, including dynamic schedules, must be curtailed accordingly. Since dynamic schedules are implemented in ACE via telemetry, curtailment of e-Tags associated with dynamic schedules must be complemented with appropriate adjustments to the telemetered values used in ACE to make the curtailment be physically implemented via ACE control action. 

3. System Modeling 
3.1. Each balancing area must ensure that the dynamic transfer of load or generation through a dynamic schedule is coordinated with the Reliability Coordinator(s) with responsibility over the native, attaining, and contract intermediary balancing areas so that the dynamic schedule can be properly implemented in the system modeling of the affected generation or load, and necessary data provision requirements are met. Coordination must include tagging of the resultant scheduled interchange for use by other transmission providers and balancing areas for system security analysis and calculation of ATC. 

3.2. When a dynamic schedule is used to serve load within another balancing area, the balancing area where the load is electrically connected (native balancing area) must include that load in its balancing area load forecast and any subsequent reporting as needed. This is necessary because the system models must adequately capture the projected demand on the system (load forecast), and the projected supply (provided by the electronic tagging system). 

4. Dynamic Schedule Coordination and Scheduling 
4.1. Although implemented in the ACE via telemetry, implementation of a dynamic schedule for NERC-identified reliability analysis services must be through the use of an interchange transaction between balancing areas. As such, all dynamic schedules must be tagged and implemented in accordance with NERC Standards. Standards Authorization Request Form SAR–11 

4.2. Energy exchanged between the source, sink, and intermediary balancing areas as a dynamic schedule is the metered or calculated (obtained by the integration of the dynamic schedule signal over the operating hour) energy for the loads and/or resources for the hour. Agreements must be in place with the applicable transmission providers to address the physical or financial provision of transmission losses. 

4.3. The native balancing area must ensure that agreements are in place defining the responsibility for providing applicable ancillary/interconnected operations services. (If the transfer impacts spinning requirements or regulating requirements)
4.4. The drafting team should consider reliability impacts and draft appropriate standards related to how dynamic schedules are modeled from various perspectives such as level of detail (i.e. degree to which composite representation is allowed such as each generator having dynamic schedule or allowing a composite plant dynamic schedule) and use of block schedules to serve part of a dynamic schedule. In the latter case, although a single telemetered value may be used in the ACE for a load, it can be represented in the e-Tagging by a combination of one or more block schedules for part of the load and a dynamic schedule for the remainder to represent the dynamic nature of a load. 

5. Trouble Response 
5.1. The native balancing area, attaining balancing area, and intermediary balancing areas shall agree before implementation of the dynamic schedule on a plan for how the balancing areas will operate during a loss of the dynamic schedule telemetry signal such that all involved balancing areas are using the same value. The balancing areas may agree to hold the last known good value, use an average load profile value, or have one party provide the other with a manual override value at some acceptable frequency of update. 

5.2. The native balancing area, attaining balancing area and intermediary balancing areas shall agree before implementation of the dynamic schedule upon a plan for how the load will be served during abnormal system conditions including periods of time when the transfer path between them is unavailable. The native balancing area, attaining control area and intermediary balancing areas shall also agree before implementation of the dynamic schedule as to how the generation serving the dynamic schedule will respond during abnormal system conditions, including periods of time when the transfer path between them is unavailable. 

Pseudo-Ties 
Pseudo-ties are often employed to assign generators, loads, or both from the balancing area to which they are physically connected into a balancing area that has effective operational control of them. Thus, pseudo-ties provide for change of balancing area jurisdiction from the native to the attaining balancing area and at the same time make the attaining balancing area provider of balancing area services. This methodology is also referred to as “AGC Interchange” or “Non-Contiguous Pool Tie.” In practice, pseudo-ties may be implemented based upon metered or calculated values. All balancing areas involved account for the power exchange and associated transmission losses as actual interchange between the balancing areas, both in their ACE equations and throughout all of their energy accounting processes. 

All pseudo-ties used to assign generation, loads, or resources from the native balancing area to the attaining balancing area must meet the following requirements: 

1. Telemetry 
1.1. Appropriate telemetry must be in place and incorporated by all affected balancing areas. 

2. Transmission Service 
2.1. Prior to implementation of the dynamic transfer of load or generation by pseudo-tie, each involved balancing area shall ensure that the pseudo-tie is implemented such that the Standards Authorization Request Form SAR–12 

tariff requirements of the applicable transmission provider(s), including applicable ancillary services and provision of losses, are met. (Requirement would be tied to ensuring firmness and amount of transmission is properly conveyed to Reliability Entities)
2.2. If transmission service between the native and attaining balancing areas is curtailed, then the allowable range of the magnitude of the pseudo-ties between them must be limited accordingly to these constraints. Since pseudo-ties are implemented in ACE via telemetry, appropriate adjustments must be made to the telemetered values used in ACE to make a curtailment be physically implemented via ACE control action. 

2.3. Pseudo-ties must be implemented on firm transmission and are subject to curtailment on a pro rata basis with other firm transactions.  (This statement implies the fact that pseudo-ties shall be modeled in the respective interchange congestion management models and will be reduced with other firm priority service thus assigning a NNL obligation to the attaining BA.  )
3. System Modeling 
3.1. The assignment of load or generation into the control response of another balancing area must be appropriately captured in the IDC and security analysis system models of other transmission providers, balancing areas, and Reliability Coordinators. It is the obligation of each balancing area to ensure that the dynamic transfer of load or generation by pseudo-ties is coordinated with the Reliability Coordinator(s) that have responsibility over the native, attaining, and contract intermediary balancing areas so that the pseudo-tie can be properly implemented in the system modeling of the generation or load affected, and necessary data provision requirements are met. 

3.2. The attaining balancing area dynamically transferring load into its effective boundaries through a pseudo-tie shall ensure that load forecasts and subsequent balancing area reporting reflect the load incorporated within its balancing area boundaries. 

3.3. If the reliability impact of the pseudo-tie cannot be accurately captured in the IDC and the security analysis system models of other transmission providers, balancing areas, and Reliability Coordinators, the parties must implement the dynamic transfer either through use of a dynamic schedule, or through a combined implementation of pseudo-tie and dynamic schedule where the load or generation within the native balancing area is separately modeled in the IDC. 

3.4. The drafting team should consider clarifying how pseudo-tie can be used in reliability analysis activities. For example, since they are not physical ties, should they be omitted from being used as part of a defined flowgate and in physical interface calculations yet be included in inadvertent calculations (This is the debate of how real a tie a pseudo-tie is.)
4. Pseudo-Ties Coordination and Scheduling 
4.1. Subsequent to moving load or resources into an attaining balancing area through pseudo-ties, all interchange transactions or other energy transfers to the loads or from the resources must be coordinated by the attaining balancing area. 

4.2. The attaining balancing area assumes responsibility for balancing area services required by the assigned loads and/or resources. The attaining balancing area assumes all regulation, contingency reserves, and other balancing area responsibilities for the loads and/or resources in question. 

4.3. Energy exchanged between the native and attaining balancing areas by the pseudo-tie method is accounted for by the associated revenue meter reading for the operating hour (if such meter exists at the dynamically assigned resource or load) or energy calculated by integrating the associated telemetered real-time signal over the operating hour. Agreements must be in place with the applicable transmission providers to address the physical or financial provision of transmission losses. 

5. Trouble Response 
5.1. The native balancing area, attaining balancing area, and intermediary balancing areas shall agree before implementation of the pseudo-tie on a plan for how the balancing areas will operate during a loss of the pseudo-tie telemetry signal such that all involved balancing areas are using the same value. The balancing areas may agree to hold the last known good Standards Authorization Request Form SAR–13 

value, use an average load profile value, or have one party provide the other with a manual override value at some acceptable frequency of update. 

5.2. The native balancing area, attaining balancing area, and intermediary balancing areas shall agree before implementation of the pseudo-tie upon a plan for how the load will be served during abnormal system conditions including periods of time when the interconnection between them is lost. The native balancing area, attaining balancing area, and intermediary balancing areas shall also agree before implementation of the pseudo-tie how the entities will respond during abnormal system conditions, including periods of time when the connection between them is unavailable. 

Dynamic Transfer Reference Document 
The Drafting Team should take the existing Dynamic Transfer Reference Document, update it as necessary to reflect Functional Model terms and any changes necessary as a result of new requirements from the standards drafting resulting from this SAR and submit it for ballot as a formal reference document linked to those standards. This will provide the industry with a formal, official document to provide guidance on the implementation of dynamic transfers covered in the standards. 

The Interchange Subcommittee recommends moving INT-001 standard requirement R.1. to a more appropriate INT standard such as INT-001 or INT-003. 

Note: In addition to the above requirements, the NERC Glossary of Terms may need to be amended to include the following new or revised definitions: 

ATTAINING BALANCING AREA — A balancing area bringing generation or load into its effective control boundaries through dynamic transfer from the Native Balancing area.  (We may need to define separate terms “Attaining Balancing Authority” and “Attaining Balancing Authority Area”.)
DYNAMIC SCHEDULE — A telemetered reading, or value that is updated in real-time and used as a schedule in the AGC/ACE equation of the affected balancing areas and the integration of which is treated as a schedule for interchange accounting purposes. To the extent that no associated energy metering equipment exists, the integration of the telemetered real time signal is used as a scheduled MWh value for interchange accounting purposes.  (Second sentence is not part of NERC Glossary definition.)
DYNAMIC TRANSFER — The provision of the real-time monitoring, telemetering, computer software, hardware, communications, engineering, energy accounting (including inadvertent interchange), and administration required to implement a dynamic schedule or pseudo-tie.  (reconcile with NERC Glossary)
INTEGRATION in the context of dynamic schedules and pseudo-ties means the value could be mathematically calculated or determined mechanically with a metering device. 

INTERCONNECTED OPERATIONS SERVICE (IOS) — A service (exclusive of basic energy and transmission services) that is required to support the reliable operation of interconnected bulk electric systems. 

NATIVE BALANCING AREA — A balancing area from which a portion of its physically interconnected generation and/or load is assigned from its effective control boundaries through dynamic transfer to the attaining balancing area.  (We may need to define separate terms “Native Balancing Authority” and “Native Balancing Authority Area”.)
PSEUDO-TIE — A telemetered reading, or value that is updated in real time, representative of generation or load assigned dynamically between balancing areas and used as a tie line flow in the affected balancing areas’ AGC/ACE equation, but for which no physical balancing area tie actually exists. To the extent that no associated energy metering equipment exists, Standards Authorization Request Form SAR–14 

the integration of the telemetered real time signal is used as a metered MWh value for interchange accounting purposes.
Ace Diversity Interchange (ADI)
1. Must be between a pool of adjacent BAs unless transmission arrangements are in place to allow otherwise

2. Should transmission service be required?

3. Inadvertent payback is not expected under ADI because the imbalance occurred as participating in the ADI rather than through the traditional ways of accumulating inadvertent
4. Appropriate involvement of the RCs should be required for reliability purposes?
5. Currently implemented via dynamic transfer – is that appropriate?

6. Multlateral dynamic transfers that add to zero are appropriate?

7. Are there conditions / contingencies in which ADI should be suspended?

8. Should there be a minimum / maximum amount that can be transferred under ADI?

9. How does ADI fit in with Supplemental Regulation?

10. Could ADI be defined as Supplemental Regulation in the standards?  That could alleviate some of the current issues with it.

11. Should we define an ADI Sharing Group like NERC has defined Reserve Sharing Groups?

