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A.
Introduction

This Reference Document explains how to calculate the contribution of Network Integration Transmission Service and Native Load on a Transmission Constraint under TLR Level 5 (5a or 5b).

The provision of Point-to-Point (PTP) transmission service as well as Network Integration (NI) Transmission Service and service to Native Load (NL) results in parallel flows on the transmission network of other Transmission Providers. When a transmission facility becomes constrained, NERC Policy 9C, Appendix 9C1, calls for curtailment of Interchange Transactions to allow Interchange Transactions of higher priority to be scheduled (a process called “Reallocation”) or to provide transmission loading relief. An Interchange Transaction is considered for Reallocation or Curtailment if its Transfer Distribution Factor exceeds the TLR Curtailment Threshold, which is typically 5% for Monitored Transmission Facilities. In compliance with the Pro Forma tariffs filed with FERC by Transmission Providers, Interchange Transactions using non-firm Point-to-Point Transmission Service are curtailed first (TLR Level 3a and 3b), followed by transmission reconfiguration (TLR Level 4), and then the curtailment of Interchange Transactions using Firm Point-to-Point Transmission Service (TLR Level 5a and 5b). The NERC TLR Procedure requires that the curtailment of Firm Point-to-Point Transmission Service be accompanied by the comparable curtailment of Network Integration Transmission Service and service to Native Load to the degree that these three Transmission Services contribute to the Constraint.

To ensure the comparable curtailment of these three transmission services as part of TLR Level 5a or 5b, the NERC Parallel Flow Task Force (PFTF) has developed a method that allocates appropriate relief amounts to all firm PTP and NI/NL services in a comparable manner. A methodology, called the Per Generator Method Without Counter Flow, or simply the Per Generator Method, has been devised by the PFTF to calculate the portion of parallel flows on any Constrained Facility due to NI/NL service of each Control Area (CA). The Per Generator Method has been presented to the Reliability Coordinator Working Group (RCWG) and the Market Committee (MC) and both committees have approved the methodology. 

The Interchange Distribution Calculator Working Group (IDCWG) has determined that the IDC tool could not be upgraded by the summer 2000 to automatically calculate the parallel flow contributions from NI/NL service. The RCWG then directed the Distribution Factor Task Force (DFTF) to develop an interim procedure to implement the Per Generator Method as an integral part of TLR Level 5 for the summer of Year 2000. A description of this interim procedure is summarized in this reference manual.

B.
Basic Principles

The basic principles for curtaining Interchange Transactions using Firm Point-to-Point Transmission Service curtailment based on NERC Policy 9C, Appendix 9C1, are given below:

1. All firm transmission services, including PTP and NI/NL services, that contribute 5% (the Curtailment Threshold) or more to the flow on any Constrained Facility must be curtailed on a pro rata basis.

2. For Firm PTP transmission services, the 5% is based on Transfer Distribution Factors (TDFs). For NI/NL transmission services, the 5% is based on generator-to-load distribution factors (GLDFs). The GLDF on a specific Constrained Facility for a given generator within a Control Area is defined as the generator’s contribution to the flow on that flowgate when supplying the load of that Control Area.

3. The Per Generator Method assigns the amount of Constrained Facility relief that must be achieved by each Control Area NI/NL service. It does not specify how the reduction will be achieved.

4. The Per Generator Method places an obligation on all Control Areas in the Eastern Interconnection to achieve the amount of Constrained Facility relief assigned to them.

5. The implementation of the Per Generator Method must be based on transmission and generation information that is readily available.

C.
Calculation Method
The calculation method is based on the Generation Shift Factors (GSFs) of an area’s assigned generation and the Load Shift Factors (LSFs) of its native load, relative to the system swing bus. The GSFs are calculated from a single bus location in the base case. The LSFs are defined as a general scaling of the native load within each control area. The Generator to Load Distribution Factor (GLDF) is calculated as the GSF minus the LSF.  Using the present NERC Curtailment Threshold of 5%, the reporting method looks for generation assigned to native load for which the Generation to Load Distribution Factor (GLDF) is greater than 5%. In cases where the Flowgate is considered limiting in the To ( From direction, the sign of the GLDF is reversed.

Generators are included where the sum of the generator PMAXs for a bus is greater than 20 MW, including off-line units (e.g., three 9MW generators add up to greater than 20 MW on a bus).  Smaller generators that do not meet this criterion are not included. In the calculation process, all tested generators are listed as in-service and their MVA base is set to the PMAX value. SDX information is then applied for generator outages and deratings as applicable. This process may adjust the output of generators that are not intended to participate for an area. In such cases, the generation MVA base value should be adjusted (Percent = 0%) so that those units do not participate. All participation adjustments should be justifiable upon inquiry.

The original MVA base from the seasonal IDC case is not used because it is zero for many non-participating generators, such as nuclear units. The unit output in the case (PGEN) is not used because it may be turned on to a default 1 MW in some instances. The PGEN is not considered a good indicator of the unit’s capability. The unit maximum capability (PMAX) is considered a good indicator of the unit ability to contribute.

A set of generation ownership data matches the generators to their Native Load areas. By default, the generator ownership data lists each unit as being 100% contributing to the Native Load calculations of the control area in which it is contained. There may be situations where the ownership would be less than 100%. Examples include: 1) a merchant generator who has tagged Transactions; 2) a generator included multiple times for case modeling situations; or 3) a jointly owned unit. Jointly owned units may have multiple ownership listings to account for the multiple assigned areas. The joint ownership should be less than or equal to 100%.

Unit ownership can go beyond Control Area bus ownership. Units assigned to serve native load do not need to reside in the native load control area. However, units outside the native load control area should not be assigned when it is expected that those units will have tags associated with their transfers. Although the Native Load calculation has the ability to handle these ownership situations, the Control Areas and Reliability Coordinators must supply the data or the default ownership will apply.

For each generator assigned to a Control Area's Native Load, the amount of energy flowing on the Constrained Facility is calculated for the generator-to-Native Load transfer. The reporting is limited to those units that have a GLDF greater than or equal to 5%. The amount of transfer is based on the unit’s maximum capability as listed in the base case (PMAX), and a comparison of Native Load level and the available generation assigned to the Control Area. The available assigned generation does not include small units that do not meet the 20 MW cut off. When the available generation exceeds the load level, it is assumed that not all the generation is participating, and therefore, the PMAX values are scaled down by the load to generation ratio. If available, excess generation that is sold is expected to be tagged. If available assigned generation is less than the native load level, it is assumed that the area may be importing, and therefore the affected units are not scaled (scaling=1.00). Imports are assumed to be tagged. 

Summary

If Available Assigned Generation > Native Load, Then Scale Down Pmax

If Available Assigned Generation < Native Load, Then Do not Scale Down Pmax

The amount of Energy on the Flowgate (EOF) that the native load area is responsible for is given as:


EOFarea =  EOFgen assigned to area

The Energy on the Flowgate (EOF) for a specific assigned generator with a GLDF > 5% is given as:


EOFassigned gen = (GLDF)(PMAXadjusted for SDX)(PercentAssigned/100)(ScalingArea)

D.
Calculation Procedure

SDX data requirements

The factor calculation process uses available SDX data to update the current IDC seasonal case. Daily SDX data for transmission outages, generation outages and de-ratings, and daily load levels are applied to the calculation process. The SDX case updates are validated against tables to verify they match the seasonal case branch and generator lists. This is done to avoid process errors and to prevent the accidental insertion on new case data.

Transmission outages are applied by increasing the impedance to “9999” for out-of-service branches. The impedance adjustment is considered equivalent to the branch outage method, and it is preferred since it does not create islanding. Open transmission branches can also be placed back in-service based on SDX data. 

Generator outages and de-ratings reported in SDX data are also applied to the case. The IDC seasonal case is initially adjusted such that the MVA base for all tested units is set to the PMAX value.  By further adjusting the MVA base value, SDX generation data is then applied to the case to outage or de-rate units. 

Daily SDX load levels are applied to the case. This information is used to update each control area’s scaling factor. When daily load levels are not available through SDX, the seasonal value will be used as the default. The seasonal value is usually larger than the daily value.

The seasonal case is considered a solvable case. The applied daily SDX data makes the prepared daily case unsolvable. However, for factor calculation, a solved case is not required. Only a valid transmission topology is required.

Phase shifters are modeled as fixed angle. This is judged to be adequate for the present. However, in the relatively near future (when the MECS-IMO PARs are placed in service), ability to handle fixed MW operation will be needed. 

Posting of Contribution Factors

The factors will be calculated by MAIN on a daily basis. The factors will be calculated some time after 1300 CST (or CDT) and will be posted before 1400 PM CST. This time was chosen because SDX data updates are required daily by 1300. The SDX data will be captured for those transmission and generation listings, which cross 1401 CST.

A morning calculation may be performed to show the preliminary daily results. This run may be performed about 0800 CST. Specific midday re-runs may be requested by contacting MAIN. A message will be sent to the NERC DFTF after any new report postings. All reports will have a time stamp indicating when they were created. The reports will be posted on the MAIN web site at  http://www.maininc.org/firmcurt/index.htm. This site is password protected for transmission use only. Reliability Coordinators are expected to be given access to the reports via the RCIS system. Contact MAIN staff if access to the reports is needed. Reports are listed for each reliability flowgate. There is also a summary for each Control Area. Depending upon browser settings, the page may need to be reloaded/refreshed to view updated reports.

E.
Sample Calculation

An example of calculating firm transaction curtailments is provided in this section, assuming that the constrained flowgate is #3006 (Eau Claire-Arpin 345 kV circuit). The GLDFs for this flowgate are presented in Attachment 1. In this example, a total Firm PTP contribution of 708.85 MW is assumed to be given by the IDC.

From Attachment 1, the NI/NL contributions of all Control Areas that impact the Constrained Facility are listed below:

ALTE = 27.0 MW

ALTW = 41.1 MW

NSP   = 33.1 MW 

WPS  = 26.2 MW

Total NL & NI contribution = 127.4 MW 

Total Firm (PTP & NI/NL) contribution = 127.4 MW + 708.85 MW = 836.25 MW

NL & NI portion of total Firm contribution = 127.4/836.25 = 15.2%

PTP portion of total Firm contribution = 708.85/836.25 = 84.47%

Allocation of relief of the Constrained Facility to each Control Area with impactive NI/NL contribution is given below:

ALTE = 
27.0 /127.4 x 0.152 = 3.2%

ALTW = 
41.1 /127.4 x 0.152 = 4.9%

NSP = 

33.1 /127.4 x 0.152 = 3.9%

WPS = 
26.2 /127.4 x 0.152 = 3.1% 

Assume that 50 MW of relief is needed. Then those Control Areas that impact NI/NL contribution and Firm PTP service are responsible for the providing the following amounts of flowgate relief:

Relief provided by removing Firm PTP = 0.845 x 50 = 42.25 MW

Relief provided by removing NL & NS contributions ALTE = 0.032 x 50 = 1.60 MW

Relief provided by removing NL & NS contributions ALTW = 0.049 x 50 = 2.45 MW

Relief provided by removing NL & NS contributions NSP = 0.039 x 50 = 1.95 MW

Relief provided by removing NL & NS contributions WPS = 0.031 x 50 = 1.55 MW

 Attachment 1

Native Load Responsibilities 

Flowgate #:  3006 
Flowgate Name: EAU CLAIRE-ARPIN 345 KV 
	Common Name
	Generator 
Reference 
System
	Generator 
Shift 
Factor (GSF)
	Percent 
Assigned
	GLDF 
Gen to Load 
Factor
	Pmax 
(MW)
	Energy 
on 
Flowgate

	ALTE  #364
	Avail Assigned Gen: 1,514
Load Level: 1,796
Scaling: 1.000
	ALTE_LD 
Load Shift Factor: -0.097
	.
	.
	.
	.

	NED G1 13.8--1 CA=ALTE
	39000_NED_G1
	0.022
	100
	.1195
	113.0
	13.5

	NED G2 13.8--2 CA=ALTE
	39001_NED_G2
	0.022
	100
	.1195
	113.0
	13.5

	Summary
	.
	.
	.
	.
	.
	27.0

	WPS   #366
	Avail Assigned Gen: 1,691
Load Level: 1,910
Scaling: 1.000
	WPS_LD 
Load Shift Factor: -0.193
	.
	.
	.
	.

	COL G1 22.0--1 CA=ALTE
	39152_COL_G1
	-0.094
	32
	.0993
	525.0
	16.6

	COL G2 22.0--2 CA=ALTE
	39153_COL_G2
	-0.094
	32
	.0993
	525.0
	16.6

	EDG G4 22.0--4 CA=ALTE
	39207_EDG_G4
	-0.118
	32
	.0752
	331.0
	7.9

	Summary
	.
	.
	.
	.
	.
	41.1

	NSP   #623
	Avail Assigned Gen: 8,492
Load Level: 8,484
Scaling: 0.999
	NSP_LD 
Load Shift Factor: 0.206
	.
	.
	.
	.

	WHEATON5 161--1 CA=NSP
	61870_WHEATO
	0.298
	100
	.0919
	55.0
	5.0

	WHEATON5 161--2 CA=NSP
	61870_WHEATO
	0.298
	100
	.0919
	63.0
	5.8

	WHEATON5 161--3 CA=NSP
	61870_WHEATO
	0.298
	100
	.0919
	55.0
	5.0

	WHEATON5 161--4 CA=NSP
	61870_WHEATO
	0.298
	100
	.0919
	55.0
	5.0

	WHEATON5 161--5 CA=NSP
	61871_WHEATO
	0.293
	100
	.0874
	57.0
	5.0

	WHEATON5 161--6 CA=NSP
	61871_WHEATO
	0.293
	100
	.0874
	57.0
	5.0

	WISSOTAG69.0--1 CA=NSP
	69168_WISSOT
	0.266
	100
	.0601
	37.0
	2.2

	Summary
	.
	.
	.
	.
	.
	33.1

	ALTW  #631
	Avail Assigned Gen: 2,337
Load Level: 3,640
Scaling: 1.000
	ALTW_LD 
Load Shift Factor: 0.065
	.
	.
	.
	.

	FOXLK53G13.8--3 CA=ALTW
	62016_FOXLK5
	0.147
	100
	.0819
	88.5
	7.3

	LANS5 4G22.0--4 CA=ALTW
	62057_LANS5_
	0.116
	100
	.0506
	277.0
	14.0

	LANS5 3G22.0--3 CA=ALTW
	62058_LANS5_
	0.116
	100
	.0505
	35.8
	1.8

	FAIRMONT69.0--3 CA=ALTW
	65816_FAIRMO
	0.151
	100
	.0857
	5.0
	0.4

	FAIRMONT69.0--4 CA=ALTW
	65816_FAIRMO
	0.151
	100
	.0857
	6.0
	0.5

	FAIRMONT69.0--5 CA=ALTW
	65816_FAIRMO
	0.151
	100
	.0857
	12.0
	1.0

	FAIRMONT69.0--6 CA=ALTW
	65816_FAIRMO
	0.151
	100
	.0857
	7.0
	0.6

	FAIRMONT69.0--7 CA=ALTW
	65816_FAIRMO
	0.151
	100
	.0857
	6.5
	0.6

	Summary
	.
	.
	.
	.
	.
	26.2

	.
	.
	.
	.
	.
	.
	.

	TOTAL Summary
	.
	.
	.
	.
	.
	127.4
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