Generation-to-Load Tag / Generator Hybrid Method


Introduction and Overview

The NERC ORS is working on change order 310, which will provide visualization of generation-to-load impacts from one Balance Authority on another Balance Authority.  The NAESB BPS is developing options for the categorization of the generation-to-load flows into firm and non-firm categories for incorporation into the TLR process.  The “per generator” method is one way to accomplish this.  The method described in this paper is a hybrid of a pure tagged based methodology and a pure generator based method.  This hybrid method gives each Balance Authority the option of using a “per generator” methodology or a tag methodology for intra-Balance Authority network generator to load.  (Point-to-point transactions must all be tagged, both inter- or intra-Balance Authority.)    

The hybrid method can be summarized as follows. All point-to-point transactions, inter or intra-Balance Authority must be tagged.  All Point to Point and network tags will be treated by the Interchange Distribution Calculator the way interchange tags are treated today; priority will be set determined on the transmission service.  Intra-Balance Authority network service may or may not be tagged.  If tagged, it will be prioritized by transmission service like any other tag.  If untagged, the per generator method will be used.  

The per generator method uses planning studies as the basis for determination of priority.  Generators may use planning deliverability studies, capacity market qualifications or pro-forma tariff NITS/Secondary requirements to categorize each generator, slice of system or group of generators as firm or non-firm.  Partial unit designation may be appropriate, as with wind.  Each Reliability Coordinator will report generation priorities to the Interchange Distribution Calculator using WebSDX.  

The Interchange Distribution Calculator can use the tag and generator prioritization method to determine the amount of generation will use the tag method and what amount will be applied to the per-generator method (as discussed later in the white paper).   In brief, the Interchange Distribution Calculator will adjust the reported generator output down to account for tagged transactions (to avoid double counting) on a individual or slice of system basis as appropriate.  The Interchange Distribution Calculator will then assign the adjusted generator as serving load using firm (FN-7) or non-firm (NN-6) network service.   Firm generators are considered to have NITS or comparable service.  Non-firm generators are considered to have Secondary or comparable service. (To the extent and Reliability Coordinator is aware of secondary use, the Reliability Coordinator should report an updated status to the Interchange Distribution Calculator via WebSDX.)

Generation-to-load Flow Calculation Description

Generation-to-load (GTL) flow is the calculated energy flows on a specified flowgate as a result of dispatch of generating resources serving native load within a Balance Authority (BA) (excluding tagged transactions).  Tagged transactions may be inter- or intra-Balance Authority.  If it is a tagged transaction (export or intra-BA) for a unit specific sale, the output of the unit(s) will be reduced by the amount of the tagged transaction before it is applied to the GTL calculation.  If it is a tagged transaction that is not unit specific (comes from system), there will be a pro-rata reduction of all units serving native load in the BA by the amount of the tagged transaction.    

There may be situations where a portion of a generator is pseudo-tied to another Balance Authority. In such cases, the Balance Authority will only report the portion of the unit serving internal load to the Interchange Distribution Calculator.  The Interchange Distribution Calculator needs to model pseudo-tied generation appropriately. Likewise, pseudo-tied load should be reported appropriately to the Interchange Distribution Calculator, and the Interchange Distribution Calculator modeling must represent/account for such load appropriately.

Generation-to-load flow
1. Consider all generation output from DNR to be firm and all non-DNR output to be non-firm.  

· Prioritize based on generation output if not tagged. 

· Requires change order 310 to recognize tags, report generator output, etc.

· All point-to-point (inter/intra, firm/non-firm) must be tagged.

· Summary of Rules

·  All tagged transactions will be prioritized for TLR as they are by the Interchange Distribution Calculator (IDC) currently (based on transmission service priority).

· To the extent specific units, fleets or groups of units can be associated with tagged transactions, the actual unit output of those units will be “reduced” for the calculation of GTL impacts, not an actual change to unit output) pro-rata.

· After reducing (i.e., accounting for) unit output to account for inter- and intra-Balance Authority tags, remaining GTL flow will be classified as firm or non-firm based on the qualifications below.

· Identification of firm and non-firm gen output (DNR or non-DNR and recognition of slice of system DNR)

· Markets would consider qualified capacity resources (appropriate upgrades made to support transmission planning studies for capacity/gen deliverability to support participation in capacity market).

· Non-markets with pro-forma like tariffs (particularly Part III, Network Service) that define criteria for Network Integration Transmission Service (firm for the purposes of this white paper) and Secondary network service (non-firm for the purposes of this white paper) will use these definitions to determine firm and non-firm generation output.

· Other entities must demonstrate ability to validate generation deliverability as determined by transmission planning analysis. 

· Unit output is adjusted to account for exports, because exports are serving other load and are otherwise accounted for with tagged transactions.  Imports do not result in generator output adjustments.  The following illustration demonstrates the rational.   A Balance Authority has 100k MW of generator and 100k MW load.  The Balance Authority has 1k MW of imports and 1k MW of exports.  Generator output is adjusted to 99k MW to account for exports.  1k MW of Imports are tagged and accounted for.  Adjusted generator output plus tagged imports account for the Balance Authority load.

· Examples

· Generation serving load in the same BA (internal gen to internal load)

· Example 1 - Internal firm generation (e.g., DNR) that serves load in its own BA.  Internal DNR, 100% of the unit, serving loads in the BA (intra-BA load). – firm

· Example 2 - Internal non-DNR non-firm (secondary network), 100% of unit, serving load intra-BA – non-firm 6-NN

· Example 3 - Internal generation where all or part of the generator is delivered intra-BA using firm point-to-point service. Not a DNR (energy only, non-firm).  The transaction must be tagged to be considered firm. The unit output minus firm tag (the untagged portion) is non-firm.  The Tagged amount is firm. 

· Example 4 - Internal generation where all or part of the generator is delivered intra-BA using non-firm point-to-point service. Not a DNR (energy only, non-firm).  The unit output minus firm tag (the untagged portion) is non-firm point-to-point.  The Tagged amount is non-firm 6-NN. 

· Interchange
The tagged amount of the unit output is prioritized based on the tag with no change from today.  The amount of the unit that remains in the GCA is prioritized based on the generation priority (e.g., DNR or non-DNR)

· Example 5 - Inter-BA, interchange 500 MW export from DNR (which must be undesignated), tagged firm GCA to the LCA – firm.  And decrease the reported unit output for internal flow by 500.

· Example 6 - Inter-BA, interchange 500 MW export from DNR, non-firm to LCA.  Use tag priority for the amount exported.  Remaining output is reported to IDC per Rules 1 and 2.

As noted above, GTL impacts are calculated after accounting (reducing unit output) for tagged transactions (referred to as adjusted generation output).  For a specified Flowgate, the GTL impact of a Balance Authority is given as: 

Total Directional “generation-to-load flows” = Σ (Directional “generation-to-load flow” contribution of each unit in the Balance Authority Area), grouped by impact direction 

where, 

“generation-to-load flow” contribution of each unit in the Balance Authority Area = 
(GLDF) (Adjusted Real-Time generator output)  

and,

GLDF is the Generator to Load Distribution Factor 
Adjusted Real-Time generator output is the generation output (MW) after adjustment for tagged transactions (inter-Balance Authority tags and intra-Balance Authority exports).
While this summary provides the concepts of the generation-to-load flow calculation, it does not provide implementation details.  For example, the calculation is made on a directional basis (forward generation-to-load flow is the sum of the positive generation-to-load flow contribution of each generator within the Balance Authority, while reverse generation-to-load flow is the sum of the negative generation-to-load flow contribution of each generator within the Balance Authority).  
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