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TIE BENEFITS CALCULATION METHODOLOGY

DESIGN BASIS DOCUMENT

DRAFT 



This Design Basis Document (“DBD”) documents ISO New England Inc.’s (the “ISO”) proposals and/or alternative NEPOOL Participant proposals (that have received a vote of 60% or greater) regarding revisions to the established methodology for calculating New England’s tie reliability benefits, which is documented in Section III.12.9 of Market Rule 1 of the ISO New England Transmission, Markets and Services Tariff (the “Tariff”).  These proposals were addressed during a series of meetings commencing in March 2010 involving the ISO and NEPOOL Participants to review the tie benefits calculation methodology (the “Tie Benefits Calculation Methodology Review”).  The Tie Benefits Calculation Methodology Review was commenced to address the requirements in the Federal Energy Regulatory Commission’s February 12, 2010 order in Docket No. ER10-438.
This DBD contains proposals on a number of modifications to the established tie benefits calculation methodology.  Upon completion, this DBD will serve as the basis for drafting amendments to the Tariff regarding tie benefits, primarily in Section III.12.9 of Market Rule 1.  An outline, detailing Section III.12.9 potential amendments to reflect the intent of the DBD, is contained in Attachment A to this DBD [NOTE: to be developed].  The market rule revisions will be submitted to the NEPOOL Reliability Committee and Participants Committee for their review and vote in time that any changes to the existing process can be filed with the Commission by December 31, 2010 and implemented in the requirements for the fifth FCM primary auction (FCA5).
This DBD contains proposals regarding the following modifications to the tie benefits rules:
1. Addition of a method for calculating the tie benefit contributions by individual tie line(s), and corresponding revisions to the existing method for calculating total tie benefits and to the existing method for allocating total tie benefits to neighboring control areas;
2. Modeling the additional non-directly interconnected control areas of Ontario and PJM in the calculation of total tie benefits;
3. Modeling internal transmission constraints in New England in the calculation of total tie benefits;
4. Modeling internal transmission constraints in neighboring control areas in the calculation of total tie benefits;
5. Applying a reliability/operations-based analysis and/or cap in the calculation of total tie benefits;
6. Priority of using transfer capabilities of internal and external transmission interfaces by tie benefits, external imports and internal resources;
7. Calculating tie benefits using “at criteria” and “as is” methodologies; and

8. Ancillary issues.
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PART I
TIE BENEFITS CALCULATION METHODOLOGY REVIEW – 
OVERVIEW

The Tie Benefits Calculation Methodology Review is intended to review the processes and methodologies that can be used to determine (a) the tie benefits between the New England control area and its directly interconnected neighboring control areas, (b) the tie benefits associated with individual interconnection(s) between New England and its directly interconnected neighboring control areas, to the extent import capability can be identified for the interconnection(s) of interest, and (c) the modeling assumptions utilized in performing the tie benefits calculations.  The items addressed in Part II of the DBD will be reflected in revisions to Market Rule 1 of the Tariff and filed with the Federal Energy Regulatory Commission (the “Commission”) in time to meet the Commission’s compliance requirements in its February 12, 2010 order in Docket No. ER10-438.  The items addressed in Parts III and IV of the DBD are for future consideration by the ISO, NEPOOL and other interested New England stakeholders.
PART II TIE BENEFITS CALCULATION METHODOLOGY - DESIGN DETAILS

1. Overview of Tie Benefits Calculation Methodology

A. ISO Proposal

i. Tie benefits will be calculated using the tie benefits calculation procedure detailed in Section 2 below, which entails (i) calculating total tie benefits from all directly interconnected neighboring control areas and allocating tie benefits to the ties within each neighboring control area, and (ii) taking account of necessary adjustments to the values in the above calculations for capacity imports and the Upper Operational Tie Benefits Limit.  
ii. The Upper Operational Tie Benefits Limit will be calculated using the procedure detailed in Section 3 below.
iii. The tie benefits calculation will be performed for the primary FCA and for each of the three ARAs using the following modeling assumptions (as detailed in Section 4 below).
· For the primary FCA, tie benefits will be calculated using “at criteria” assumptions to model system conditions in New England and neighboring control areas.
· For the first and second ARAs, tie benefits assumptions calculated for the primary FCA will be used, adjusted to account for any changes in import capability, changes in purchased import capacity resources, and changes to the Upper Operational Tie Benefits Limit.
· For the third ARA, tie benefits will be calculated using “as is” assumptions to model system conditions in the neighboring control areas and “at criteria” assumptions to model system conditions in New England. Adjustments for capacity imports and the Upper Operational Tie Benefits Limit will also be made.
iv. The relative priority given to tie benefits in the tie benefits calculation is explained in Section 5 below.
B. MA AG Proposal
i. Tie benefits will be calculated using the tie benefits calculation procedure detailed in Section 2 below, which entails (i) calculating total tie benefits from all directly interconnected neighboring control areas and allocating tie benefits to the ties within each neighboring control area, and (ii) taking account of necessary adjustments to the values in the above calculations for capacity imports and the Upper Operational Tie Benefits Limit.  
ii. The Upper Operational Tie Benefits Limit will be calculated using the procedure detailed in Section 3 below.
iii. The tie benefits calculation will be performed for the primary FCA and for each of the three ARAs using the following modeling assumptions (as detailed in Section 4 below).
· For the primary FCA, tie benefits will be calculated using “as is” assumptions to model system conditions in neighboring control areas and “at criteria” assumptions to model system conditions in New England.
· For the first, second and third ARAs, tie benefits assumptions calculated for the primary FCA will be used, adjusted to account for any changes in import capability, changes in purchased import capacity resources, and changes to the Upper Operational Tie Benefits Limit.
iv. The relative priority given to tie benefits in the tie benefits calculation is explained in Section 5 below.
2. Tie Benefits Calculation Procedure – Details
The tie benefits will be calculated using the General Electric Multi-area Reliability Simulation (MARS) program (see Section 2.A below).  

The total tie benefits to New England from its interconnections with the neighboring control areas are calculated first (see Section 2.B below). Next, the tie benefits from each interconnected control area are calculated (see Section 2.C below).  If the sum of the tie benefits from each interconnected control area does not equal the total tie benefits to New England, then each control area’s tie benefits are adjusted based on the ratio of the individual control area tie benefits to the total tie benefits.  Following this calculation, the tie benefits from each neighboring control area are allocated to their respective individual ties or group of ties (see Section 2.D below).  If the sum of the tie benefits from the individual tie or group of ties do not equal their relative control area’s tie benefits, then the tie benefits of each individual tie or group of ties is adjusted based on the ratio of the tie benefits of the individual tie or group of ties to the control area’s tie benefits.  
Once the initial calculation of tie benefits is made, the tie benefits for each individual tie or group of ties are adjusted to account for capacity imports (see Section 2.E.i below).  The sum of the tie benefits of individual ties or group of ties (with the capacity import adjustment) for a control area represent the tie benefits associated with that control area.  The sum of the tie benefits of all the individual ties or group of ties (with the capacity import adjustment) for all the control areas represent the total tie benefits available to New England.  
Once the adjustment for capacity imports is completed, the resulting total tie benefits value is further adjusted for the Upper Operational Tie Benefits Limit. If the total tie benefits are higher than the Upper Operational Tie Benefits Limit, then this total tie benefits would be adjusted to equal the Upper Operational Tie Benefits Limit and the tie benefits contribution from each control area and each individual tie or group of ties would also be adjusted. (see Section 2.E.ii below for details) 
A. Computational Process

(i) Obtain all the LOLE values associated with the scenarios covering all of the interconnected states of the individual control area interconnections.
(ii) Use the interconnection state associated with the New England system isolated from all control areas as the reference for calculating the equivalent tie benefits value between each interconnection state and the reference state.

(iii) The number of possible interconnection states is a function of the two states (in or out) associated with the individual or group of tie lines modeled.  There will be 2n interconnection states, where n equals to the number of individual ties or group of ties modeled.
(iv) Calculate the equivalent tie benefits for a tie(s) as the delta of the tie benefits values between the reference state and each of the two interconnection states that are compared.

(v) The approach to intra-area transmission constraints will be addressed in later sections of this DBD.

B. Calculating Total Tie Benefits

The total tie benefits with all directly interconnected control areas are calculated by comparing the interconnection state with all ties connected with the interconnection state with all ties disconnected.  The tie benefits value is the equivalent MW of the LOLE delta between the two states.  The process used to calculate the total tie benefits is described in more detail as follows:  

(i) Calculation of Total Tie Benefits Using “at criterion” System Conditions

(a) Interconnect New England with the neighboring control areas and bring each control area to 0.1 days per year LOLE simultaneously by adjusting resources or loads of each control area.
  There is only one unique solution to bring each of the control areas in the interconnected system to 0.1 days per year LOLE simultaneously. If internal transmission constraints are binding, then there may be different solutions depending upon how the areas with internal transmission constraints are brought to criterion.
(b) Isolate the New England system from the interconnected system, and then compare the New England isolated LOLE with the 0.1 days per year LOLE.

(c) Calculate the equivalent total tie benefits by determining the minimum amount of firm MW that needs to be added at the injection point of the external ties to bring the New England isolated LOLE back to 0.1 days per year.
(ii) Calculation of Total Tie Benefits Using “as is” System Conditions (For both the ISO and MA AG calculation methodologies, when “as is” assumptions are used, they will be used to model system conditions in neighboring control areas only.) 
(a) Interconnect New England with the neighboring control areas and bring New England to 0.1 days per year LOLE by adjusting resources or loads of New England only.
  

(b) Isolate the New England system from the interconnected system, and then compare the New England isolated LOLE with the 0.1 days per year LOLE.

(c) Calculate the equivalent total tie benefits by determining the minimum amount of firm MW that needs to be added at the injection point of the external ties to bring the New England isolated LOLE back to 0.1 days per year.
C. Calculating Each Control Area’s Tie Benefits
(i) For calculating each control area’s tie benefits all the ties associated with the control area of interest are treated on an aggregate basis. The tie benefits from each control area are calculated for all possible interconnection states.  If two or more paths exist between New England and an external control area, then the state interconnection with all of them grouped together will be used to represent the state with that external control area.
(ii)  A tie benefit value will be calculated for each interconnection state for one or more tie lines.  The simple average of these tie benefits from each of these states will represent the calculated tie benefits from that control area. 

(iii) Compare the sum of the control area tie benefits with the total tie benefits for New England.  If they are different, then each control area’s tie benefits will be adjusted based on the ratio of the individual control area tie benefits to the total tie benefits.  
D. Allocation of Tie Benefits to Individual Ties

ISO Proposal
(i) Tie benefits will be calculated for an individual tie or group of ties to the extent that a discrete and material transfer capability can be identified for them. (Not every individual tie is relevant to the calculation.  For example, a single small interconnection that is normally run “open” might not have a material impact on the calculation and therefore may not need to be modeled.)
(ii) All existing and future ties are considered to have equal pro-rata rights in allocating individual tie benefits.

(iii) Each tie or group of ties from the external control area of interest to New England will be treated independently.
(iv) Calculate the tie benefits for each individual tie or group of ties for all the interconnection states.  

(v) Calculate the simple average of the tie benefits associated with these interconnections states.
(vi) Compare the sum of the tie benefits from the individual tie or group of ties to their relative control area’s tie benefits calculated in step C.  If they are different, then the tie benefits of each individual tie or group of ties will be adjusted based on the ratio of the tie benefits of the individual tie or group of ties to the control area’s tie benefits.
[NU alternative regarding allocation of tie benefits to individual ties – To Be Added.]
E. Accounting for Capacity Imports and Upper Operational Tie Benefits Limit 
The total tie benefit value, tie benefits for each control area, and tie benefits for each individual ties must account for capacity imports and the Upper Operational Tie Benefits Limit, as follows:

(i) Accounting for Capacity Imports 
(a) Calculate the import capability of each individual tie or group of ties available to support tie benefits after accounting for capacity imports as the delta of the assumed transmission import capability of the individual tie or group of ties and the sum of the import capacity resources. 
(i) For the FCA, the import capacity resources are the Qualified Existing Import Capacity Resources

(ii) For ARAs, the import capacity resources are the Qualified Existing Import Capacity Resources and the additional import capacity resources purchased in prior auctions for the relevant commitment period.

(b) If the tie benefits value of the individual tie or group of ties as determined in Section 2.D above is greater than its remaining transmission import capability after accounting for capacity imports, the tie benefit value of the individual tie or group of ties is capped at the remaining transmission import capability.
(c) The tie benefits for each control area would be the sum of the tie benefits from the individual tie or group of ties, after applying the cap to account for the remaining transmission import capability. 

(d) The total tie benefits would be the sum of the control area tie benefits, after applying the cap to account for the remaining transmission import capability. 
(ii) Accounting for the Upper Operational Tie Benefits Limit
(a) Compare the total tie benefits to New England (after accounting for capacity imports) with the Upper Operational Tie Benefits Limit. If the Upper Operational Tie Benefits Limit is lower, then the total tie benefits are capped at the Upper Operational Tie Benefits Limit.

(b)  The total tie benefits (capped at the Upper Operational Tie Benefits Limit) are allocated to the control areas based on the ratio of the tie benefits values of each control area over the total tie benefits as determined in Section 2.E.i above.
(c) The tie benefits from each control area (capped at the Upper Operational Tie Benefits Level) are allocated to the individual ties or groups of ties within that control area based on the ratio of their tie benefits to the control area tie benefits.    
3. Calculation of the Upper Operational Tie Benefits Limit

A. To be added.
4. Modeling Assumptions

A. Modeling Additional Control Areas of Ontario and PJM

The ISO will only model the neighboring control areas that have direct interconnections with New England.  The additional control areas of Ontario and PJM will not be modeled in future tie benefits studies.  However, to reflect the effect of Ontario and PJM on New England’s directly interconnected control areas, all known capacity and firm energy contracts, and other boundary conditions between New England’s directly interconnected control areas and Ontario and PJM will be reflected in the tie benefits studies.

B. Modeling Internal Transmission Constraints in New England

The ISO will model all New England internal transmission constraints identified in the most recent Regional System Plan resource adequacy assessment, that are not addressed by either a Local Resource Adequacy Requirement/Local Sourcing Requirement (LRA/LSR) or a Maximum Capacity Limits (MCL).
i. Adding Proxy Units When the System is Short of Capacity

If the New England system is short of capacity to meet the 0.1 days per year LOLE while interconnected with the areas modeled, proxy units (with the characteristics identified in Section III.12.7.1 of Market Rule 1) will be added to the sub area(s) with the worst LOLE to reflect the expected outcome of new FCM qualification processes, and other market incentives, that encourage resources to locate where they are needed.

ii. Removing Surplus Capacity

If the New England system is surplus, the surplus capacity will be removed from the sub areas within New England based on the ratio of the Existing Qualified Capacity in the sub area to the total New England Existing Qualified Capacity.  This process also applies to the removal of surplus capacity associated with the addition of proxy units.  
C. Modeling Transmission Constraints in Neighboring Control Areas
At this time, the ISO will model internal transmission constraints only in the New York control area because there are no known transmission constraints in the Quebec or Maritimes control areas that would impact the results of the tie benefits simulations.  The internal transmission constraints in New York to be modeled are those identified by the latest New York State Reliability Council Installed Reserve Margin study, and New York ISO’s Reliability Needs Assessment (RNA).  
In the event that NPCC models a transmission constraint in one of New England’s neighboring control area, the ISO will perform an independent evaluation to determine whether modeling the constraint would impact the results of the tie benefits simulations.  The ISO will review [annually] NPCC’s determinations regarding transmission constraints in neighboring control areas. 
i. Adding Capacity when New York is Short of Capacity (for at criteria calculations)
If the New York system is short of capacity to meet the 0.1 days per year LOLE while interconnected with the areas modeled, the ISO will add additional capacity using the process that New York then utilizes in its Installed Reserve Margin study when the system is short of capacity.  Currently, New York adds block(s) of 250 MW sized capacity (unforced)
 to the sub area(s) with the worst LOLE.
ii. Removing Surplus Capacity (for at criteria calculations)
If the New York system is surplus of capacity to meet the 0.1 days per year LOLE while interconnected with the areas modeled, the surplus capacity will be removed from the subareas based on the ratio of the installed capacity in the sub areas to the total installed capacity in the New York control area while maintain the New York locational resource requirements.
iii. Maintaining New York’s locational resource requirements
In modeling New York with internal transmission constraints, all minimum locational resource requirements as established by the New York State Reliability Council (NYSRC) will be observed.  For example, the simulation will maintain a minimum amount of capacity in accordance with the requirements established for New York City and Long Island.

D. Assumptions Regarding System Conditions

i. ISO Proposal
The same computational process will be used to calculate the tie benefits for the FCA and ARA3.  The only difference is the use of “at criteria” versus “as is” system conditions to model the control areas as described above.
(a) For the primary FCA, the ISO proposes to use “at criteria” system conditions to model all the interconnected control areas.
(b) For ARA1 and ARA2, the ISO proposes to use the same tie benefits assumptions as used in the FCA but to adjust for changes in import capability and purchased import capacity resources and Upper Operational Tie Benefits Limit. 
(c) For ARA3, the ISO proposes to use “as is” system conditions to model all the neighboring control areas and “at criteria” system conditions to model New England. Adjustments for capacity imports and Upper Operational Tie Benefits Limit will also be made.
ii. MA AG Proposal

(a) For the primary FCA, tie benefits will be calculated using “as is” assumptions to model system conditions in neighboring control areas and “at criteria” assumptions to model system conditions in New England, adjusted to account for purchased import capacity resources and the Upper Operational Tie Benefits Limit
(b) For the first, second and third ARAs, tie benefits assumptions calculated for the primary FCA will be used, adjusted to account for any changes in import capability, changes in purchased import capacity resources, and changes to the Upper Operational Tie Benefits Limit.
E. Other Modeling Assumptions

i. In calculating tie benefits, no distinction will be made based solely on the funding mechanism of a tie, such as merchant status or Pool Transmission Facility (PTF).  
ii. The transfer capability of the external interconnections will depend on their capacity delivery rights in New England.  
iii. All existing qualified resources, including capacity imports that have cleared capacity auctions for the relevant commitment period, will be accounted for in the tie benefits assumptions.
iv. Capacity imports are not directly modeled in the simulations, but will be accounted for in developing the tie benefits assumptions using the methodology described in Part II, Section 2.E of this DBD.
5. Relative Priority of Tie Benefits in Tie Benefits Calculations
A. Use of Internal Transmission Interfaces
When calculating tie benefits, priority on the usage of internal transmission interfaces modeled is given to existing qualified resources that are required to meet the 0.1 days/year LOLE.
B. Use of External Ties
In the tie benefits calculation methodology, tie benefits are reduced to account for the available import capability to accommodate all the capacity imports that are qualified as existing resource or have multi-year capacity obligations.   Therefore, when calculating tie benefits, priority on any external transmission interface is given to qualified existing capacity imports over tie benefits. 
PART III Miscellaneous Tie Benefits Calculation Methodology 
Proposals and Issues
These issues need not be documented in the rules to be filed as a result of the Tie Benefits Calculation Methodology Review, but are included within this DBD to document their inclusion in the process and their agreed upon resolution.
1. Use of GE MARS to Calculate ICR and Related Values

ISO proposes to use GE MARS to calculate Installed Capacity Requirement and related values for future FCAs and ARAs starting with FCA 5.

A. Keeping the Existing Modeling Frame Work
(i) The single area version of MARS will be used

(ii) No internal transmission constraints will be modeled

B. Keeping the Existing Calculation Methodology 

(i) ICR will be calculated using the same existing methodology involving the Additional Load Carrying Capability (ALCC) concept.

(ii) GE MARS does not contain the feature to automatically calculate the Additional Load Carrying Capability as in the Westinghouse Capacity Model program.  To determine the ALCC, MARS simulations are conducted iteratively to first determine the required percentage of load increase in order to obtain an LOLE of 0.1 days/year. The ALCC value is then calculated as the product of the annual load forecast peak and the percentage of load increase necessary to bring the system to the 0.1 LOLE. 
C. Keeping the Current Two-area Model Methodology for calculating Local Resource Adequacy Requirement (LRA) and Maximum Capacity Limit (MCL)
2. Issues Relating to Priority of Tie Benefits that are not Related to Tie Benefits Calculation
A. Tie benefits in ICR/LRA/MCL Calculations

(i) External Transmission interconnection 
Capacity imports that are classified as Existing Resources described as those that have cleared the prior FCA and with a multiple-year contract are given priority of the use of the external transmission interconnection over tie benefits and as such the capacity imports are modeled in ICR/LRA and MCL calculations. And tie benefits will be reduced, if needed, to provide the necessary transmission transfer capability to allow for these capacity imports.
(ii) Internal Transmission Interface 

In ICR calculations, there are no issues involving priority because all resources are assumed interconnected to one single bus.  In LRA and MCL calculations and the auction process, the amount of tie benefits that has been developed and adopted in the ICR calculation is given priority over internal resources and capacity imports in the use of the constrained internal transmission interface(s).

B. Tie Benefits in the FCA and ARA

It is appropriate to use tie benefits as a resource to meet the resource adequacy planning criterion as long as the amount of tie benefits assumed in the ICR calculations are obtainable and does not result in any negative impact to the regional bulk power system resource adequacy and/or operational reliability.  
PART IV NON-RC TIE BENEFITS PARKING LOT ISSUES
These issues are included within this DBD solely to identify them as issues raised in this tie benefits review, but resolution of these specific issues is beyond the scope of the current stakeholder review process because they are not directly related to the Reliability Committee’s scope of work on tie benefits.

These issues are put in the parking lot for future discussions by the Markets Committee.  The questions are:

1. Should owner(s) of non-HQ Phase II external merchant transmission interconnection(s) be entitled to receive interconnection capability credits for tie benefits associated with the interconnection(s)?
2. Should additional entities, other than the merchant transmission interconnection owner, receive interconnection capability credits for tie benefits associated with external merchant transmission interconnection(s)?

� Section 3.B and 3.C below detail the process for adding or removing capacity to bring the system to 0.1 days per year LOLE in both New England and external areas.


� Section 3.B below details the process for adding or removing capacity to bring the system to 0.1 days per year LOLE in New England.


� This is the process to add capacity to the NY system when the system is short of capacity. 
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