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• Summary of Motions • 

 
1. Agenda Item 5: Regulation Cost Allocation for Unreliable Resources: Ann Scott (Tenaska) 

motioned and Darrell Wilson (OGE) seconded to reject the regulation cost allocation changes as 
described in the “Regulation Cost Allocation for Unreliable Resources” presentation.  The motion 
failed with seven oppositions, four in favor, and one abstention. 
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•  M I N U T E S  •  

 
Agenda Item 1 – Call to Order, Proxies, Agenda Discussion 
Keith Sugg (AECC), acting as chair for Richard Ross (AEP), called the meeting to order at 11 a.m.  The 
attendance was recorded and proxies were announced (Attachment 1 – MWG Attendance August 2-4 
2010).  The agenda was reviewed and no changes were made (Attachment 2 – MWG Agenda August 2-4 
2010 _v3).  The proxies for the meeting included George Fee (AEP) for Richard Ross (AEP), Matt Moore 
(GSE) for Mike Wise (GSE) on Tuesday and Wednesday, and James Fife (EPV) for Randy Gillespie 
(Dogwood). 
 
Agenda Item 2 – May 1st Error 
Jessica Collins (Xcel) opened the discussion on the May 1st system error.  She had concerns that the 
Native Load and Portfolio Schedules (NLPS) were not reinstated as intended by SPP and that Xcel was 
having difficulty settling for May 1st related to the system error.  There is currently an outstanding action 
item from the May 19-21st MWG meeting for Richard Ross (AEP) and Jessica Collins (Xcel) to develop a 
PRR to better define Protocol language for after-the-fact schedule modifications related to system errors.  
However, she requested the MWG revisit the previous decision from the May meeting to reinstate the 
erroneously curtailed schedules and asked for continued discussion on how to handle system errors in 
the future.  She also raised a concern that NERC standards may prevent SPP from adjusting e-Tags 
after-the-fact.  SPP staff took an action item to internally discuss the NERC standards related to changing 
e-Tags for after-the-fact settlement modifications due to system errors and report back to MWG.  
Additionally, some members asked for clarification on examples of why Xcel was having difficulty settling 
as a result of the schedule changes.  An action item was recorded for Jessica Collins (Xcel) to work with 
SPP staff to come up with examples to complement the discussion for the PRR being developed.    
 
During the meeting, SPP staff communicated with the scheduling vendor, OATI, to investigate the 
concern by Xcel that NLPS schedules had not been reinstated.  It was discovered that only interchange 
schedules had been reinstated and not NLPS schedules, due a miscommunication between SPP and 
OATI.  SPP requested OATI correct the problem and there will be a revised settlement statement issued 
on August 16th based on the corrected schedules. 
 
The MWG will revisit the guidelines for handling system errors when the new PRR is submitted and the 
action items are completed.  
 
Agenda Item 3 – Monthly Fixed Charge for RTBM Related Costs 
Ann Scott (Tenaska) requested more time to prepare for this item and will present at the August 16-18th, 
2010 MWG meeting. 
 
Agenda Item 4 – TCR Auction Discussion 
Mak Nagle (SPP) presented details on information he learned while visiting with PJM staff on the TCR 
auction process (Attachment 3 – CongestionHedging_PJMvisit_Nagle2).  The group reviewed the 
presentation and MWG decided to proceed with Option #3 of ARR/TCR allocation method as presented 
by Mak Nagle on July 16th Web-Ex.  This option includes changing the frequency of ARR allocation/TCR 
auctions along with transmission line rating adjustment. 
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The option allows monthly granularity of the ARR/TCR on a short-term basis (up to four months) and 
seasonal granularity for the remainder of the year.  As the season approaches, the ARR/TCR for that 
particular season will then be offered in monthly strips.  Under this option, transmission line ratings will be 
rated to 50% for the farthest season and will get adjusted incrementally to 100% as the time approaches. 
 
Agenda Item 5 – Regulation Cost Allocation for Unreliable Resources 
Casey Cathey (SPP) presented a proposal to include the unreliable resources in the regulation cost 
allocation (Attachment 4 – MWG Regulation Cost Allocation Proposal).  The group discussed the 
presentation and the proposed calculation changes.  Many members agreed that unreliable resources 
would cause the SPP Balancing Authority to require additional regulating reserves and that load and 
exports should not be the only entities allocated the costs, as currently designed in the Future Markets 
Protocols.  However, some members stated that allocating regulation costs to unreliable resources would 
create a disincentive for generators to offer full ramp capability because participants would want to avoid 
being penalized.  Other members raised concerns that the calculation itself was too harsh on generators 
but could be improved.   Also, some members supported leaving the generators out of the cost allocation 
methodology because there is enough incentive for generators to follow dispatch due to the existing 
Uninstructed Resource Deviation (URD) and Make-Whole-Payment (MWP) charge types in the design.  
Additionally, other members raised concerns that the SPP footprint will require additional regulation due 
to the growing capacity of intermittent resources and a balance was needed to both accommodate 
intermittent resources and allocate costs appropriately.  Members debated and brainstormed possible 
ways to improve the calculation but no solution was derived.  Ann Scott (Tenaska) motioned and 
Darrell Wilson (OGE) seconded to reject the regulation cost allocation changes as described in 
the “Regulation Cost Allocation for Unreliable Resources” presentation.  The motion failed with 
seven oppositions, four in favor, and one abstention.   
 
After the failed motion it was determined that additional research and information was necessary before 
moving forward with regulation cost allocation for unreliable resources.  An action item was recorded for 
SPP staff to perform analysis for assessing additional regulation needs for load and for unreliable 
resources and return with a proposal for regulation cost allocation for unreliable resources for the August 
30, 2010 meeting.  A second action item was recorded for Ken Donald (Utilicast) and Wayne Camp 
(Accenture) to investigate regulation cost allocation methodologies at other RTO/ISOs and report back to 
the MWG for discussion at the August 30, 2010 meeting.  A third action item on this topic was recorded 
for Ken Donald (Utilicast) to return to the MWG at the August 30, 2010 meeting with a matrix of the 
charge types in the Protocols related to cost allocations for exports, load, and generation. 
 
Agenda Item 6 – Combined-Cycle Modeling Lessons Learned 
Andres Lucas (PCI) presented on the combined-cycle modeling lessons learned from teleconferences 
SPP staff held with CAISO and ERCOT (Attachment 5 – SPP_Other RTOs-CombinedCycleModel).  He 
summarized the findings and the group discussed the presentation and asked questions.  Debbie James 
(SPP) informed the group of the expected cost of implementing combined-cycle modeling.  She provided 
a conservative estimated cost of $4.9 million assuming an increased project implementation time of three 
months.  If the project implementation time increased to six months, the estimated cost is $9.4 million.  
She stated that there is significant implementation risk to including the combined cycle logic in the design 
since no RTO/ISO has successfully implemented the combined-cycle model.  Both the CAISO and 
ERCOT models are expected to “go live” by the end of year and SPP will continue to monitor those 
markets.  After the discussion, the MWG continued to support the design for combined-cycle modeling 
and the implementation at the start of the SPP Future Markets.   
 
Agenda Item 7 – Protocol Review: Market Process and System Change Process 
Wayne Camp (Accenture) presented the Market Process and System Change Process section of the 
Future Market Protocols.  The MWG reviewed the language and determined it was acceptable, making no 
changes.  This section will be reviewed again according to the Final Future Markets Protocol Review 
Schedule.  
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Agenda Item 8 – Protocol Review: Protocol Revision Request Process 
Carrie Simpson (SPP) presented the Protocol Revision Request Process section of the Future Market 
Protocols.  The group reviewed the language and made minor changes.  This section will be reviewed 
again according to the Final Future Markets Protocol Review Schedule.  
 
Agenda Item 9 – Protocol Review: Settlement Examples 
Ken Donald (Utilicast) reviewed several settlement examples (Attachment 6 – Future Market Settlement 
Examples Appendix and Attachment 7 – Future Market Settlement Examples Workbook) including Day-
Ahead Make-Whole-Payment Cost allocations, net deviations calculations, and OOME settlements.  
Additional settlement examples will be reviewed according to the Final Future Markets Protocol Review 
Schedule. 
 
Agenda Item 10 – Protocol Review: MWG Feedback on Red-Line Protocol Sections 
Wayne Camp (Accenture) reviewed the latest red-line changes to the Protocols.  The group reviewed the 
latest TCR Auction diagrams and language based on the methodology selected during the July 16th 
WebEx meeting.  While reviewing the TCR auction section, several members expressed concerns and 
questions about the number of auctions and rounds necessary to capture the needs of the Market 
Participants.  As a result, the group decided to adjust the schedule for some of the monthly and seasonal 
auctions.  Additionally, although the consensus was to follow the approach of rolling monthly and 
seasonal auction, the group ultimately had difficulty agreeing on the number of rounds to use in the 
design.  It was agreed that determining the detail of the number of rounds was not necessary to include at 
this point for baseline completion of the Protocols; the outstanding details such as this will be reexamined 
in the future as SPP and the members learn more about the TCR process. 
 
Next, Wayne Camp (Accenture) reviewed several other sections of the Protocols with the group.  The 
group discussed and made only minor changes to the Joint Operating Agreement (JOA) language, 
Outage Handling, and DA Make-Whole-Payment sections.  During the ramp reservation requirements 
section, one member asked for clarification on the ability to slide hourly transmission due to ramp 
limitations.  An action item was recorded for SPP staff to investigate details behind the language for 
“sliding transmission” as described in ramp reservation requirements and report back to the MWG.  Next, 
during the Multi-Day RUC section discussion a few lines were added to the Protocols to allow for Market 
Participants to be notified if SPP forecasts their units to run as a result of the Multi-Day RUC results. 
However, the language clarifies that the notification will be for informational purposes only and is not 
financially binding for SPP.  Some members supported this additional language in order to help determine 
upcoming gas needs.  
 
Overall, the group completed the review of the red-line section with only minor feedback and changes. 
 
Agenda Items 11 – Final Review: Glossary, Introduction, SPP Markets Overview 
Due to time limitations, this agenda item was not discussed.  It will be added to the August 16-18th MWG 
meeting. 
 
Agenda Items 12 – Final Review: SPP System Requirements, Pre-Day-Ahead Activities 
Due to time limitations, this agenda item was not discussed.  It will be added to the August 16-18th MWG 
meeting. 
 
 
Agenda Item 13 – Review of Motions, Action Items and Future Meetings 

 
Motions 
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1. Agenda Item 5: Regulation Cost Allocation for Unreliable Resources: Ann Scott (Tenaska) 
motioned and Darrell Wilson (OGE) seconded to reject the regulation cost allocation changes as 
described in the “Regulation Cost Allocation for Unreliable Resources” presentation.  The motion 
failed with seven oppositions, four in favor, and one abstention. 

 
 
MWG Action Items 
 
1. Agenda Item 2: May 1st Error: – SPP staff to internally discuss the NERC standards related to 

changing e-Tags for after-the-fact settlement modifications due to system errors and report back to 
MWG.   

  
2. Agenda Item 2: May 1st Error: Jessica Collins (Xcel) will work with SPP staff to come up with 

examples to complement the discussion for the new PRR being developed by Richard Ross (AEP) 
(previous action item) on guidelines for handling after-the-fact settlement modifications due to system 
errors. 

 
3. Agenda Item 5: Regulation Cost Allocation for Unreliable Resources:  SPP staff to perform 

analysis for assessing additional regulation needs for load and for unreliable resources and return 
with a proposal for regulation cost allocation for unreliable resources for the August 30, 2010 meeting. 
 

4. Agenda Item 5: Regulation Cost Allocation for Unreliable Resources:  Ken Donald (Utilicast) and 
Wayne Camp (Accenture) to investigate regulation cost allocation methodologies for at other 
RTO/ISOs and report back to the MWG for discussion at the August 30, 2010 meeting. 
 

5. Agenda Item 5: Regulation Cost Allocation for Unreliable Resources:  Ken Donald (Utilicast) to 
return to the MWG at the August 30, 2010 meeting with a matrix of the charge types in the Protocols 
related to cost allocations for exports, load, and generation. 
 

6. Agenda Item 10axii: MWG Feedback on Protocol Revisions Request- Ramp Reservation 
Requirements:  SPP staff will investigate details behind the language for “sliding transmission” as 
described in ramp reservation requirements and report back to the MWG. 

 
Future Meetings 
 
To allow for additional time for final review of the Protocols, two conference calls have been added for 
August 26th and 27th. 
 
August 16, 2010 (11 a.m. - 5 p.m.)  
August 17, 2010 (8:15 a.m. - 5 p.m.)  
August 18, 2010 (8:15 a.m. - 2 p.m.)  
Location: AEP Offices 
Room: 8th floor 
 
August 26, 2010 (8:30 a.m. - 12:30 p.m.) 
August 27, 2010 (8:30 a.m. - 12:30 p.m.) 
Location: Net Conference 
 
August 30, 2010 (11 a.m. - 5 p.m.)  
August 31, 2010 (8:15 a.m. - 5 p.m.)  
September 1, 2010 (8:15 a.m. - 2 p.m.)  
Location: AEP Offices 
Room: 8th Floor 
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September 9, 2010 (8:30 a.m. - 12:30 p.m.) 
September 10, 2010 (8:30 a.m. - 12:30 p.m.) 
Location: Net Conference 
 
September 20, 2010 (11 a.m. - 5 p.m.)  
September 21, 2010 (8:15 a.m. - 5 p.m.)  
September 22, 2010 (8:15 a.m. - 2 p.m.)  
Location: AEP Offices  
Room: 8th Floor 
 
Agenda Item 14 – Adjournment 
 
With no further business, Keith Sugg (AECC) thanked everyone and adjourned the meeting at 1:53 p.m. 
 
Respectfully Submitted, 
 
Debbie James 
Secretary 
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 *
Attende Attend Attend Full Name Company E-mail Business Phone Other Phone
Day 1 Day 2 Day 3

* * * Richard Ross (Chair) AEP rross@aep.com (918) 382-9285 (918) 284-8702
X X X Keith Sugg (V-Chair) AECC ksugg@aecc.com (501) 570-2413
X X X Debbie James (Sec.) SPP djames@spp.org (501) 614-3577

 ℡  ℡  ℡ Aaron Rome Midwest Energy arome@mwenergy.com (785) 625-1431
X X X Ann Scott Tenaska ascott@tnsk.com (817) 462-1514

 ℡  ℡  ℡ Darrell Wilson OGE wilsondw@oge.com (405) 553-2773
X X X Gene Anderson OMPA geneaengr@aol.com (405) 645-2280
X X James Liao WFEC j_liao@wfec.com (405) 247-4286
X X X Jessica Collins Xcel Energy jessica.l.collins@xcelenergy.com (303) 571-7740 (303) 910-7960

 ℡  ℡  ℡ Lee Anderson LES landerson@les.com
X * * Michael Wise Golden Spread Electric Coop mwise@gsec.coop (806) 379-7766
X X X Patty Denny KCPL patricia.denny@kcpl.com (816) 654-1702
* * * Randy Gillespie Kelson Energy randy.gillespie@kelsonenergy.com (443) 542-5137

Rick McCord EDE rmccord@empiredistrict.com (417) 625-5129
   Rick Yanovich OPPD joe@joe.net (402) 514-1031

X X X Shah Hossain Westar Shah_Hossain@wr.com (785) 575-6453
Alstom - Xing Wang Midwest Energy xing.wang@mwenergy.com

   Andres Lucas PCI alucas@powercosts.com (405) 447-6933
 Angela Easton Calpine eastona@calpine.com

   Anthony Natoli Current Power Consulting anatoli@currentpowerconsulting.com
Barry Spector Wright Talisman
Bart Tsala PCI btsala@powercosts.com

 Bill Nolte SECI bdnolte@sunflower.net (420) 272-5458
Bill Olson Xcel Energy bill.olson@xcelenergy.com

X X X Bill Silliman Worcola Partners bill@worcola.com
 ℡  ℡  ℡ Brenda Harris Oxy brenda_harris@oxy.com

Brent Hebert Horizon Wind brent.hebert@horizonwind.com (713) 265-0365
Brett Kruse Calpine bkruse@calpine.com
Bruce Walkup AECC bwalkup@aecc.com (501) 570-2639
Bryn Wilson OGE wilsonwb@oge.com

X Carrie Cooper ETEC carrie.cooper@gdsassociates (770) 715-7189
X X X Carrie Simpson SPP csimpson@spp.org (501) 688-1757

 ℡  ℡ Casey Cathey SPP ccathey@spp.org (501) 614-3267
 ℡  ℡  ℡ CJ Brown SPP cbrown@spp.org
 ℡  ℡  ℡ Charles Waswo cwaswo@aol.com

Chris Casale Iberdrola chris.casale@iberdrolausa.com
Chris Jones Duke Energy chris.jones@duke-energy.com
Chris Standifer KCPL chris.standifer@kcpl.com
Chris Werner AEP cmwerner@aep.com
Cliff Franklin Westar
Cody Parker SPP cparker@spp.org
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Cody Parker SPP cparker@spp.org
 Dave Osburn OMPA dosburn@ompa.com

Dave Savage RES-Americas david.savage@res-americas.com
David Charles Basin Electric Power Co. dcharles@bepc.com (701) 557-5631

   David Hackett KEMA dhackett@us.kema.com (321) 600-1228
Doug Clark AEP dclark@aep.com

 ℡  ℡  ℡ Ed Hammons GRDA ehammons@grda.com
X X X Eric Jensen AREVA

Farrokh Rahimi OATI farrokh.rahimi@oati.net (615) 360-1654
Gay Anthony SPP ganthony@spp.org

X X X George Fee AEP gfee@aep.com
George Kelly Accenture
Gordon Scott EPIC Merchant Energy (281) 760-4562
Grant Wilkerson Westar grant.wilkerson@westarenergy.com
Heather Starnes SPP hstarnes@spp.org
Jaime McAlipine Chermac Energy mcalpinekl@chermacenergy.com 405-340-9326

X X  ℡ James Fife PSI/EPV jfife1@entergy.com (281) 297-5406
James Sanderson KCC j.sanderson@kcc.ks.gov (785) 271-3159
Janine Durand Gibson Dunn jdurand@gibsondunn.com
Jessica Zahnow Argus Media jessica.zahnow@argusmedia.com 503-227-5481

 ℡  ℡  ℡ Jim Guidroz Supervisor of Tariff Administration jguidroz@spp.org (501) 614-3900
X X  ℡ Jim Krajecki Customized Energy Solutions jkrajecki@ces-ltd.com

Jim Stevens PSI/EPV jim@psisoft.net (713) 253-9396
Jimmy Womack SPP jwomack@spp.org

 ℡  ℡ JJ Guo AEP jguo@aep.co,
Jodi Woods SPP jwoods@spp.org
Joe Taylor Xcel Energy josepth.c.taylor@excelenergy.com (303) 571-7462
John Baum Novis
John Carlson KCPL john.carlson@kcpl.com
John Harvey John Deere Renewables harveyjohna@johndeere.com (515) 267-3532 (515) 473-5680

X X X John Hyatt SPP jhyatt@spp.org
John Kerr SPP jkerr@spp.org

 ℡  John Luallen SPP jluallen@spp.org
John Stephens City Utilities John.Stephens@cityutilities.net
John Stonebarger WAPA stonebarger@wapa.com
John Sturm Aces Power Marketing (APM) jsturm@acespower.com (317) 696-9031

X X X John Varnell Tenaska jvarnell@tnsk.com 817-462-1037
 ℡ Jon Sunneberg NPPD jmsunne@nppd.com

Josh Phillips SPP jphillips@spp.org
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X X X Joshua Kirby WFEC j_kirby@wfec.com (405) 247-4403 (405) 317-3790
 Justin Rasberry R44 Consulting L.L.C. jrasberry@r44consulting.com

 Karen Thomas SPP kthomas@spp.org
X Katherin Prewitt SPP kprewitt@spp.org

Kathy Schuerger Xcel Energy kathy.schuerger@xcelenergy.com
 ℡  ℡ Ken Donald Utilicast

 ℡  ℡ Kim Farris SPP kfarris@spp.org
Kristen Rodriguez Electric Power Engineers/Wind Coalition krodriguez@epeconsulting.com (254) 399-8676
Kristy Tackett Empire District ktackett@empiredistrict.com

 ℡ Lisa Carter SPP lcarter@spp.org
X  ℡  ℡ Mak Nagle SPP mnagle@spp.org

 ℡  ℡ Mary Jo Montoya Xcel Energy mary.j.montoya@xcelenergy.com (303) 571-7191
X X X Matt Moore Golden Spread Electric Coop mmoore@gsec.coop

Matt Pawlowski NextEra
Matt Wolf Entergy EMO
Mark Lawlor Right of Wind

 ℡  ℡  ℡ Mike Mushrush OMPA mmushrush@ompa.com
 ℡  ℡ Mitch Williams WFEC m_williams@wfec.com

Narsi Vempati Nexant nvempati@nexant.com
Patt Terris TEA pterris@teainc.org (904) 360-1375

  Patti Kelly SPP pkelly@spp.org (501) 614-3381
Philip Bruich SPP pbruich@spp.org

 ℡  ℡  ℡ Randy Root GRDA rroot@grada.com
Richard Dillon SPP rdillon@spp.org (501) 614-3228
Ron Chartier SECI rchartier@sunflower.net (785) 623-3379

X X X Ron Thompson NPPD rfthomp@nppd.com (402) 845-5202
Roy Klusmeyer WFEC
Roy True Aces Power Marketing (APM) royt@acespower.com (317) 695-4146
Russ McRae ARVEA

 Sam Ellis SPP sellis@spp.org
Sam Kwong Edison Mission skwong@edisonmission.com
Scott Smith SPP ssmith@spp.org
Sonya Hall SPP shall@spp.org (501) 614-3559
Soren Nielsen nielsensoren@yahoo.com
Steve Gaw Wind Coalition steve@windcoalition.org (573) 645-0777
Stacy Rodgers SAIC stacy.l.rodgers@saic.com (214) 587-5197
Steve McDonald Aces Power Marketing (APM) smcdonald@acespower.com (317) 344-7113

 ℡ Steve Pointer FERC stephen.pointer@ferc.gov
Terry Oxendale SPP toxandale@spp.org
Tim Nelson KCPL tim.nelson@kcpl.com

X X X Tom Burke Aces Power Marketing (APM) tburke@acespower.com (512) 788-4901
Tom Fritsche SPP tfritsche@spp.org

 ℡  ℡  ℡ Tony Alexander SPP talexander@spp.org
Trey Fleming SAIC trey.s.fleming@saic.com (713) 345-0753
Ty Mitchell SPP tmitchell@spp.org
Tyler Wolford TEA twolford@teainc.org (904) 360-1460

X X X Walt Shumate OG&E waltshumate@sbcglobal.net (512) 496-7704
X X X Wayne Camp Accenture wayne.camp@accenture.com (856) 204-0298

Wenchun Zhu Wind Capital Group zxhu@windcapitalgroup.com
X X X Wendell Drost AREVA wendell.drost@areva-td.com (318) 348-0014
46 44 41
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Feedback from PJM on SPP TCR Design

MWG
August 2, 2010
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FTR Basics at PJM
• Use EFTR software (developed by AREVA)

• One model for ARR allocation (No on/off peak)

• Each month has monthly/quarterly auctions

• No monthly ARR allocation

• Offers Long Term FTRs (up to 10 years)

• Uses EMS model for all periods

PJM’s overall annual revenue adequacy is (~97%)
3
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ARR Allocation Details
• Stage 1 (2 rounds)

1A: LSEs can nominate up to their historical minimum 
peak value for their zone(approx. 50% of Annual Peak). 

1A: Use the generator located in the LSE zone

1B: Extends to allocate up to 100% of historical peak

1B:Allows incremental ARRs due to merchant 
transmission and any regional project (>= 500 kV)

• Stage 2 (3 rounds)

Allows generators from any zone as source points

Allocation cap is still based on annual historical peak 
load

4
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Key Differences between PJM and MISO FTR design

• In PJM, Transmission lines are rated based on 95 degree 
ambient temperature (vs. 95% rated in MISO)

• In case of FTR infeasible solution, PJM increases rating of the 
lines to accommodate self-scheduled ARRs; MISO adjusts the 
ratings and forces counter-flow FTRs

• EMS Models in PJM vs. Planning Models in MISO

• PJM does not model transmission outage till it physically 
occurs; MISO does anticipate and model transmission outages 
in advance

• Other differences in loop flow calculation, auction frequency 
and credit requirements

5
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Suggestions by PJM on SPP TCR design
• Be conservative on allocating ARRs during Annual 

auction

• Take Piece-meal approach
PJM first offered FTR allocation before launching ARR

• Consider maximum bid cap for an auction

• Keep things simple!

6
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PJM’s view on SPP’s TCR Design
• PJM FTR staff found SPP Option# 3 comparable with 

their Monthly FTR process

PJM’s monthly process has similar rolling monthly/quarterly 
options like SPP

• PJM also supported SPP’s approach on transmission 
de-rating

• PJM advised to co-ordinate transmission outage 
modeling wisely as it one of the primary reasons of 
revenue inadequacy

• Have rule in placed in anticipation of gaming strategy

Auction Bid limits, Definition of Node
7
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Lessons Learned from PJM

8

• SPP can proceed with Option# 3 design 

• Re-consider our ARR nomination cap approach
Should we restrict round 1 to Base load units or based on historical 
min peak load?

• Should we implement forced counter-flow approach 
like MISO or allow MPs to bid negative like PJM?

• PJM’s method to curtail ARRs for infeasible solution 
is not optimistic (Weighted Least Square method is 
more appropriate)
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Mak Nagle
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Market Working Group 
Regulation Cost Allocation Proposal
July 19, 2010
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Operating Reserve Cost Allocation

• Current System State
• DA Cost by zonal obligation &  allocation rate – at the AO / RZN level
• DA Cost by 1 common method – separate charge types for each product
• Internal Load & Exports are charged
• LRS determines zonal obligation
• Nonbinding zones treated as a single zone
• Zonal allocation rate is a blend of the local MCP and the “exchange supply”
• RT Cost by LRS * SPP footprint net total settlement – at the SL level
• RT Cost by 1 common method – separate charge types for each product

• Proposed changes
• Modifications to the allocation of DA & RT Cost for Regulation Up & Down
• Add the entire output of any resource outside of its URD tolerance band into the 

zonal determinant currently referred to as “Load” for DA
• The entire output of any resource outside of its URD tolerance band will be treated 

the same as load in the determinant currently called “LRS” for RT
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Purpose of the Change

• Clearing Requirements
• SPP will increase the capacity of regulation cleared (both Up and Down) when 

control problems arise from resources not following dispatch

• Cost Causation
• Spreads a portion of the cost allocation to resources not following dispatch
• Targets the DA allocation to obligation in the zone at the source of the control 

problem
• Targets the RT allocation to the SL at the source of the control problem
• Does not discriminate as to the type of resource
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DA Cost Allocation Formulae change

• Allocation Quantity
• Similar change for Regulation Down – zonal binding differs between OR products
• Spinning & Supplemental reserve remain unchanged

• Deviation Exemption
• The same criteria which suppress the components of other charge types related to 

URD are applied here
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DA Cost Allocation Formulae change

• Obligation calculation
• RtRegUpRznAllocHrlyQty substituted for RtRegUpRznLoadHrlyQty in determining 

the initial obligation
• Similar change for Regulation Down – zonal binding differs between OR products
• Spinning & Supplemental reserve cost allocation remain unchanged
• From this point forward the regulation cost allocation calculations remain 

unchanged
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RT Cost Allocation Formulae change

• Allocation Ratio 
Share

• Regulation Down uses 
the same determinant

• Spinning & 
Supplemental reserve 
remain unchanged

• Deviation 
Exemption

• The same criteria which 
suppress the 
components of other 
charge types related to 
URD are applied here
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RT Cost Allocation Formulae change

• Charge Type calculation
• RtRegAllocRatioShareHrlyQty substituted for RtRegLoadRatioShareHrlyQty in 

determining the initial obligation
• Regulation Down uses the same determinant
• Spinning & Supplemental reserve cost allocation remain unchanged (LRS 

determinant will be defined in the Spin Cost Allocation section)
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Lessons Learned from 
CAISO and ERCOT 

Implementing a 
Combined Cycle Model

August 2, 201028 of 133
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AGENDA

Cover lessons learned in implementing a combined 
cycle model in RTO market systems during SPP 
engagement with the CAISO and ERCOT RTOs 
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SUMMARY

On June 15, 2010 SPP held a conference call with 
ERCOT RTO staff engaged in the implementation of a 
combined cycle model to support ERCOT markets
On July 12, 2010 SPP held a conference call with CAISO 
RTO staff engaged in the implementation of a combined 
cycle model to support CAISO markets
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MAIN RESULTS
Cost/Benefit 
Analysis 
Performed?

Timeline for 
design/build/ 
test
Combined 
Cycle Model?

Modeling 
Framework 
Used

Staff 
Augmentation 
to design, 
implement & 
test ?

ERCOT No 2+ Configuration 
(logical) model

No

CAISO No 1.5 years * Configuration 
(logical) model

No

* Design and development for current combined cycle model was built from the forbidden 
operating zones modeling framework which was initially used to handle combined cycle units 
at start of MRTU market. The MRTU design and implementation took approx. 3 years.
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MAIN RESULTS
# Combined 
Cycle 
Resources

Current Model 
Performance
Management

Model Testing 
Complexity

Perceived 
Benefits to
RTO in 
implementing 
Combined 
Cycle Model

ERCOT 63 
(approx. 33% of 
resource mix)

Limits number of 
configurations 
that can be bid: 
DA Market =10,
RTBM = 3

High High

CAISO 50
(approx. 20% of 

resource mix)

Limits number of 
configurations 
that can be bid: 
DA Market =10,
RTBM = 5 *

High High

* 3 configurations bid in for real time plus configuration if awarded in RUC plus configuration 
if awarded in the DA Market
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ERCOT-Combined Cycle Model Project Schedule*

Design 
(approx. 1  

year)

Build / Test 
( approx. 1 

year)
Go Live

Dec. 2010 
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CAISO-Combined Cycle Model Project Schedule*

Design         
6 – 9 months

Build 3-6 
months

Testing        
3-6 months 
(started Apr. 

2010)

• Market trials (1 
month starting 
July 2010)
• Bid/Offers 

Submittal 1wk
• DA Market tests 

1wk
• RTM tests 1wk
• By end of 

August 2010 
test bid-to-settle 
workflow

Go Live 
October 2010
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LESSONS LEARNED / RECOMMENDATIONS
ERCOT

Combined Cycle Model Testing 
is complex
Nodal market registration 
process challenged when 
including combined cycle 
modeling
o Get started on registration early 

and set clear expectation for 
market participants

Engage staff with software 
vendor in development / 
testing phases
o Spent 1 on 1 time with vendor in 

order to work details and issues of 
combined cycle model

CAISO
Limit number of configurations 
in both markets (DAM, RTM) to 
same number i.e. DAM=5 and 
RTM=5
Implementing combined cycle 
model is complex
Make sure to involve staff with 
software vendor in design and 
testing phases 
Testing combined cycle model 
is complex: 150 benchmark 
cases for day ahead and real 
time markets, 100 scenarios for 
testing bid/offer submission 
rules & validations
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LESSONS LEARNED / RECOMMENDATIONS
ERCOT

Performance on solution times 
was a struggle and needed to 
tune performance. 
Performance issues put 
restrictions on modeling 
methods.

CAISO
Make Whole Payment rules 
were challenging for Combined 
Cycle Resources
Challenges in managing self-
schedule configurations vs. 
offered configurations for same 
time period
Make sure to enforce rules on 
transition costs offers (similar 
to start up costs) enforceable 
by market monitoring and 
mitigation
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Revisions 

Revision Date Description of Modification 
0 05/13/2010 Initial draft – DA Market & RTBM Energy and OR 

procurement as well as OR Cost Allocation Charge Types 

1 06/08/2010 Added UOM to equations and TCR & ARR Charge Types 

2 07/15/2010 Added DA Market & RTBM MWP Charge Types 

3 07/30/2010 Added DA Market & RTBM MWP Cost Allocation, 
Regulation Deployment Adjustment and OOME Charge 
Types 
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1. Introduction 
1.1 Purpose  

The purpose of this document is to add context to the settlement formulae from the FM 
protocols by providing transactional examples of the settlement charge types and intermediate 
calculations.  Where practical the examples are presented with illustrations which show how 
different types of market instruments interact in achieving settlement results.  In the interest of 
brevity and clarity the example calculations evaluate results in a single interval, be it 5-minute, 
hourly, daily or even monthly / yearly.   

 

1.2 Definition of Terms  

 

Acronym Term Definition 

AO Asset Owner The middle tier of financial entities in the CM, used for settlement 
statements. 

BA Balancing Authority A boundary defined by internal generation control to an instantaneous 
NAI signal 

BDR Block Demand 
Response Behind the meter load reduction which requires calculated response 

CBA Consolidated 
Balancing Authority 

Approach assumes the footprint will retain existing SAs for determining 
residual load while supplying NSI & NAI for the entire footprint to 
calculate the impact of NI 

CC Combined Cycle 
(Resource) 

Resource comprised of many operational configurations such as 1 gas 
turbine & 1 steam turbine or 2 gas turbines and 1 steam turbine etc. 

CM Commercial Model The financial entities, network elements and relationships between them 
constructing the backbone of the market 

CP Commitment Period The date/time range of a DA market or RTBM resource Market or Self 
commitment 

COS Commercial 
Operations Systems 

A suite of market applications including settlements, customer service 
and the portal 

DA Day Ahead (Market) The future forward market for energy and operating reserves 

DDR Dispatchable Demand 
Response Load reduction which can be metered 

DRL Demand Response 
Load 

A meter location discretely representing the load behind which a demand 
response resource is located.  A DRL is not necessarily associated with a 
SL which will be settled, its primary function is for acceptance of 
metering which supports the calculated method for BDRs & BDRs  

DRR Demand Response 
Resource BDR or DDR  

Version 3 Date: August 3, 2010 1 
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Acronym Term Definition 

EIS Energy Imbalance 
Service The current SPP market 

FM Future Market SPP’s DA Market, RTBM and TCR Market for energy and Operating 
Reserves planned for implementation Q4 2012 

EMS Energy Management 
System SPP repository and dashboard for MP SCADA data 

JOU Joint Owned Unit Ownership of a physical resource shared among multiple financial 
entities 

LRS Load Ratio Share The % of load at a single SL relative to the SPP total 

MA Meter Agent Entity responsible for submittal of revenue quality interchange, resource 
and load meter data to settlements via the market portal 

ML Meter Location 

A child of SL – the level at which meter data is submitted.  It is usually 
1:1 with SL, but in certain cases multiple MLs may relate to a single SL.  
MLs are confined to a single SA (necessary for the purpose of residual & 
calibration calculation) while a SL may span multiple SAs. 

MP Market Participant The highest tier of financial entities in the CM, used for invoicing and 
credit. 

MS Market Settlements The system built to implement new market protocols 
MTR Meter Revenue Quality 
MWP Make Whole Payment Cost guarantees during periods of SPP economic resource commitment 

MWPEP Make-Whole-Payment 
Eligibility Period The settlement subset of a CP considered in MWP calculations 

NAI Net Actual 
Interchange The actual net flow into or out of CBA or SA 

NI Net Inadvertent The difference between the actual and scheduled net flow into or out of 
SPP 

NSI Net Scheduled 
Interchange The scheduled net flow into or out of CBA or SA 

OCL Over Collected Losses Settlement surplus related to marginal loss pricing, which is rebated 
based on payment of marginal losses. 

OD Operating Day The day boundary for a single settlement period 
OR Operating Reserves Capacity held for regulation, spinning and supplemental reserve 

POP Post Operations 
Processor 

A rudimentary system which consists primarily of a market system 
database dump, and bridges the gap between RT Operations and MS 

RUC Reliability Unit 
Commitment 

Operations process and algorithm for determining which units should be 
started 

RTBM Real Time Balancing 
Market 

Future market for dispatch of energy and operating reserves to meet 
current demand 

RTOSS 
Regional Transmission 
Organization 
Scheduling System 

Manages interchange schedule data and NSI / NAI for the footprint 

RNU Revenue Neutrality 
Uplift Market charge type for balancing daily settlement 
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Acronym Term Definition 

RUC Reliability Unit 
Commitment 

Market process for committing resources needed to meet the load 
forecast 

SA Settlement Area A boundary within the market footprint which defines the load balance 
equation to determine the residual quantity 

SCADA Supervisory Control 
And Data Acquisition 4 second resource and load bus signals from MP equipment sent to SPP  

SE State Estimator An operations system which smoothes, replaces and repairs SCADA data 
to create complete snapshots of the transmission system every 5 minutes  

SL Settlement Location Pricing points in the footprint: Resource, Load, Interface & Hub types 

TCR Transmission 
Congestion Rights 

The market (or instrument) for transmission planning and  forward 
hedging of congestion rents 

UOM Unit of Measure MW or MWh data submitted in 5-minute intervals 

URD Uninstructed Resource 
Deviation Performance outside of a tolerance band from the dispatch setpoint 

 

1.3 Outstanding Issues 

Issue Description 

Combined Cycle Resources 

The precise modeling rules for CC as they relate to settlements are not 
yet entirely defined in the market protocols.  Though there is a need to 
model the relationships between configurations for operations, no such 
ties exist in settlements.  The assumption for settlement purposes is that 
CCs are settled in aggregate and that all data necessary to support these 
calculations are available as input. 

Joint Owned Units 

In contrast to CCs, JOUs require a different settlement treatment.  
Though there is a need to model the relationships between shares and  
common dispatch entity for operations, no such ties exist in settlements 
The assumption for settlement purposes is that each share is a separate 
asset and the same calculation and data expectations as any other 
resource apply. 
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2. Market Model 
2.1 Commercial Model 

The settlement examples are based on a miniature model of the SPP footprint, but one 
which provides substantial diversity in the different organizational structures or transactional 
scenarios found in actual market operations. 

 

2.1.1 Financial Entities and Relationships 

Three tiers of financial entities comprise the backbone of settlements. 

• MP: the top level for invoicing and credit exposure calculations 
• AO: an organizational or accounting sub-group used to compartmentalize market 

activity, settlement statements are presented at this level. 
• Asset: a resource or load owned by and AO, exclusive use of a SL for certain 

charge types. 

Each of the settlement examples will provide a dialogue that associates the transactional 
activity to a single AO.  The calculations themselves occur at various levels, primarily per SL, 
but in cases where SL granularity is not practical the results are at a zonal level or are summed to 
the AO.
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Figure 1 Settlement Example Commercial Model 
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2.1.2 Network Entities and Relationships 

The relationships among MLs, SLs, SAs, LPs, RZNs, Common Bus described in the FM 
protocols are not as always important to settlement calculations; however there are exceptions 
where an understanding of the underlying framework is essential.   

Settlement formulae use the billable metering determinant as the point of entry for 
calculations which require revenue quality injection and withdrawal data, but it is in fact an 
intermediate determinant derived from a chain of other raw data elements. 

• Actual submittals must be at a location, the ML, confined to a single SA for the 
purpose of calculating residual load.  Where an SL consists of multiple MLs in 
different SAs the billable meter determinant is an aggregation of the submitted 
values. 

• Calibration of SA residual is included with ML values in the roll-up to the SL 
level. 

• Where metered load represents consumption net of demand response behind the 
meter the value is grossed up for the response. 

• Where a top down calculation results in submittals inclusive of transmission 
losses, the SE value of the SA losses are backed out of the submittal 

• Demand response relying on the calculated method must be tied to a ML for 
which baseline data is available to support the calculation 

• Absent any submittal the settlement system substitutes SE values 
• Hourly meter submittals are profiled into 5 minute intervals 

 

The association of SLs to RZN is necessary for both the settlement of OR procured from 
resources and the cost allocation to zonal obligation.  LPs are a modeling construct used to group 
SL members of a single financial entity together for the purpose of determining the loss factors, 
which in turn determine the rebate of OCL.  Lastly, the Common Bus object is used as a tool to 
prevent charges for URD and contingency reserve deployment penalties where a group of 
resources measured in aggregate pass the performance threshold.  
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2.2 Transactional Legend 

 

 

 

  
Bid 

Any Settlement 
Location Day Ahead 

Cleared Energy  
Billable Meter 
MW 

 Withdrawal  Injection  Withdrawal  Injection Offer

Resource or Load 
Settlement Location 

Cleared Virtual 
Bid or Offer  

Real Time 
Import / Export  

Import 

Export Day Ahead 
Import / Export  

Import 

Export 

Interface Settlement 
Location 

Day Ahead 
Financial Schedule  

Real Time 
Financial Schedule  

Buy  Buy 

Sell  Sell 

Any Settlement 
Location 

Transmission 
Congestion Right 
(source to sink) 

Any Settlement 
Locations 

Day Ahead Regulation, 
Spinning & Supplemental 
Reserves 

Real Time Regulation, 
Spinning & Supplemental 
Reserves 

RegDn 

Resource 
Settlement Location 

RegDn Spin RegUp  Supp  RegUp Supp Spin 
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3. Market Settlement Examples 

3.1 Energy Charge Types 

3.1.1 Day Ahead Energy 

The settlement of Day Ahead Energy is categorized in 3 separate Charge Types for i) resource/load locations, ii) import/export 
and other bilateral transactions and iii) virtual bids/offers. 

The unit of measure for all DA Market prices is $/MWh – the value of 1 MW of service for the duration of an hour.  DA 
Market clearing bids and offers and Financial Schedules are also in terms of MWh.  Since Imports and Exports, even those that clear 
in the DA Market, can start off of the top of the hour the quantity data is natively in MWi and values can vary among the intervals in a 
single hour, however the integrated hourly value (the sum of the 5-minute interval quantities / 12) is the settlement quantity.  In the 
interest of clarity, the examples in this section assume the same value in each interval. 

   

  Asset Energy Settlement 

DaEnergyHrlyAmt a, s, h = DaLmpHrlyPrc s, h * ( DaClrdHrlyQty a, s,   h   - DaEnFinHrlyQty a, s, t, h  ) ∑
t

Non-Asset Energy Settlement 

DaNEnergyHrlyAmt a, s, h = DaLmpHrlyPrc s, h * ( DaImpExp5minQty a, s, t, i   / 12 - DaNEnFinHrlyQty a, s, t, h  ) ∑
t
∑

i
∑

t

Virtual Energy Settlement 

DaVEnergyHrlyAmt a, s, h = DaLmpHrlyPrc s, h  * ∑
t

DaClrdVHrlyQty a, s, h, t 
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The activity of AO_U 

•  DaClrdHrlyQtyL3 =  90 MWh (Bid) 
• DaClrdHrlyQtyG3 = -500 MWh (Offer) 
• DaClrdVHrlyQtyG3 = 40 MWh (Bid) 
• DaEnFinHrlyQtyG3 = -300 MWh (Seller to AO_X) 
• DaEnFinHrlyQtyG3 = -101 MWh (Seller to AO_V) 
• DaImpExpHrlyQtyI2 = 80 MWi (Export) 

 

 

 

Asset Energy Settlement 

DaEnergyHrlyAmtL3 = 50 $/MWh * 90 MWh = $4500 

DaEnergyHrlyAmtG3 = 25 $/MWh * (-500 MWh - (-300 MWh + -101 MWh)) = -$2475 

 

Non-Asset Energy Settlement 

DaNEnergyHrlyAmtI2 = 35 $/MWh * (12*80 MWi / 12 i/h - 0) = $2800 

 

Virtual Energy Settlement 

DaVEnergyHrlyAmtG3 = 25 $/MWh * 40 MWh = $1000 
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The activity of AO_V  

• DaClrdVHrlyQtyL3 = -100 MWh (Offer) 
• DaNEnFinHrlyQtyG3  = 101 MWh (Buyer from AO_U) 
• DaEnFinHrlyQtyL4 = 100 MWh (Buyer from AO_X) 
• DaClrdHrlyQtyL4 = 475 MWh (Bid) 
• DaImpExpHrlyQtyI3 = -160 MWi (Import) 

 

 

 

Asset Energy Settlement 

DaEnergyHrlyAmtL4 = 30 $/MWh * (475 MWh – 100 MWh) = $11,250 

 

Non-Asset Energy Settlement 

DaNEnergyHrlyAmtG3 = 25 $/MWh * (0 - 101 MWh) = -$2525 

DaNEnergyHrlyAmtI3 = 45 $/MWh * (12*(-160 MWi) / 12 i/h - 0) = -$7200 

 

Virtual Energy Settlement 

DaVEnergyHrlyAmtL3 = 50 $/MWh * (-100 MWh) = -$5000 
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The activity of AO_X  

• DaNEnFinHrlyQtyG3 = 300 MWh (Buyer from AO_U) 
• DaNEnFinHrlyQtyL4 = -100 MWh DA (Seller to AO_V) 
• DaClrdVHrlyQtyL4 = -195 MWh (Offer) 
• DaNEnFinHrlyQtyI3 = -200 MWh (Seller to AO_Z) at I3 

 

 

 

Asset Energy Settlement 

None 

 

Non-Asset Energy Settlement 

DaNEnergyHrlyAmtG3 = 25 $/MWh * (0 - 300 MWh) = -$7,500 

DaNEnergyHrlyAmtI3 = 45 $/MWh * (0 - -200 MWh) = $9,000 

DaNEnergyHrlyAmtL4 = 30 $/MWh * (0 - -100 MWh) = $3,000 

 

Virtual Energy Settlement 

DaVEnergyHrlyAmtL4 = 30 $/MWh * (-195 MWh) = -$5,850 
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Version 3 Date: August 3, 2010     12 

• DaNEnFinHrlyQtyI3 = 200 MWh (Buyer from AO_X) 

Asset Energy Settlement 

None 

 

Non-Asset Energy Settlement 

DaNEnergyHrlyAmtI3 = 45 $/MWh * (12*200 MWi / 12i/h – 200 MWh) = $0 

 

Virtual Energy Settlement 

DaVEnergyHrlyAmtH2 = 50 $/MWh * 30 MWh = $1,500 

DaVEnergyHrlyAmtI2 = 35 $/MWh * (-60) MWh = -$2,100 

• DaImpExpHrlyQtyI3 = 200 MWi (Export) 
• DaClrdVHrlyQtyI2 = -60 MWh (Offer) 

• DaClrdVHrlyQtyH2 = 30 MWh (Bid) 

 

The activity of AO_Z  
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3.1.2 Real Time Energy 

The settlement of Real Time Energy is also categorized in 3 separate Charge Types for i) resource/load locations, ii) import/export and other bilateral transactions and iii) 
virtual bids/offers. 

The unit of measure for all RTBM prices is $/MWh – the value of 1 MW of service for the duration of an hour.  While metering is submitted by MAs in MWh (whether in 
hourly or 5-minute intervals), the process for determining the billable meter quantity converts it to MWi to put it on an equal basis with other settlement determinants.  DA Market 
clearing bids and offers and RTBM Financial Schedules are in terms of MWh.  Since Imports and Exports, even those that clear in the DA Market, can start off of the top of the 
hour the quantity data is natively in MWi and values can vary among the intervals in a single hour.  The RTBM settlement quantity of an hourly determinant in every interval of 
that hour is the same value, but in MWi. 

 

  Asset Energy Settlement 

RtEnergy5minAmt a, s, i = RtLmp5minPrc s, i  * [ (RtBillMtr5minQty a, s, i   -  DaClrdHrlyQty a, s, h ) - RtEnFinHrlyQty a, s, t, h ] / 12 ∑
t

Non-Asset Energy Settlement 

RtNEnergy5minAmt a, s, i = RtLmp5minPrc s, i  * [ ( RtImpExp5minQty a, s, t, i  - DaImpExp5minQty a, s, t, i ) - RtNEnFinHrlyQty a, s, t, h ] / 12 ∑
t

∑
t

∑
t

Virtual Energy Settlement 

RtVEnergy5minAmt a, s, i  = ( RtLmp5minPrc s, i * ( DaClrdVHrlyQty a, s, h, t  /12 ) ) * (-1) ∑
t
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The activity of AO_W  

• DaClrdVHrlyQtyI6 = 420 MWi (Bid) 

 

• RtNEnFinHrlyQtyI6 = 22 MWi (Buyer from AO_Z) 
• RtImpExp5minQtyI6 = 442 MWi (Export) 
• DaImpExp5minQtyI6 = 0 MWi 

 
 
 
 
 
 
 

 
  

Asset Energy Settlement 

None 

 

Non-Asset Energy Settlement 

RtNEnergy5minAmtI6 

= 50 $/MWh * [(442 MWi - 0) – 22 MWi] / 12 i/h = $1,750 

 

Virtual Energy Settlement 

RtVEnergy5minAmtI6 

= 50 $/MWh * 420 MWi / 12 i/h * (-1) = -$1,750 
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The activity of AO_X  

• DaClrdVHrlyQtyI8 = -350 MWi (Offer) 
• RtImpExp5minQtyI8 = -366 MWi (Import) 
• DaImpExp5minQtyI8 = 0 MWi 

 

• RtNEnFinHrlyQtyG6 = -400 MWi (Seller to AO_Y) 
• DaClrdVHrlyQtyI7 = 15 MWi (Bid) 
• DaClrdVHrlyQtyI7 = -60 MWi (Offer) 

 
 
 
 
 

 
 

Asset Energy Settlement 

None 

 

Non-Asset Energy Settlement 

RtNEnergy5minAmtI8 

= 40 $/MWh * [(-366 MWi - 0) - 0] / 12 i/h = -$1,220 

RtNEnergy5minAmtG6 

= 50 $/MWh * [(0 - 0) - -400 MWi] / 12 i/h = $1,666.67 

 

Virtual Energy Settlement 

RtVEnergy5minAmtI7 

= 30 $/MWh * (15 MWi + -60 MWi) MW / 12 i/h * (-1) = $112.50 

RtVEnergy5minAmtI8 = 40 $/MWh * -350 MWi / 12 i/h * (-1) = $1,166.67 
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The activity of AO_Y  

• DaClrdHrlyQtyG6 = -500 MWi (Offer) 

 

• RtBillMtr5minQtyG6 = -100 MWi (Injection) 
• RtNEnFinHrlyQtyG6 = 400 MWi (Buyer from AO_X) 
• DaClrdHrlyQtyL6 = 335 MWi (Bid) 
• RtBillMtr5minQtyL6 = 350 MWi (Withdrawal) 
• RtNEnFinHrlyQtyH4 = 15 MWi (Buyer from AO_Z) 

 
 
 

 
  

Asset Energy Settlement 

RtEnergy5minAmtG6 

= 50 $/MWh * [(-100 MWi - -500 MWi) – 400 MWi] / 12 i/h = $0 

RtEnergy5minAmtL6 

= 55 $/MWh * [(350 MWi – 335 MWi) - 0] / 12 i/h = $68.75 

 

Non-Asset Energy Settlement 

RtNEnergy5minAmtH4 

= 45 $/MWh * [(0 - 0) – 15 MWi] / 12 i/h = -$56.25 

 

Virtual Energy Settlement 

None 
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The activity of AO_Z  

• DaClrdHrlyQtyL7 = 750 MWi (Bid) 
• RtBillMtr5minQtyL7 = 747 MWi (Withdrawal) 

 

• RtNEnFinHrlyQtyH4 = -15 MWi (Seller to AO_Y) 
• RtImpExp5minQtyI7 = -250 MWi (Import) 
• RtImpExp5minQtyI7 = -135 MWi (Import) 
• DaImpExp5minQtyI7 = -225 MWi (Import) 
• DaImpExp5minQtyI7 = -160 MWi (Import) 

 
 
 

 

Asset Energy Settlement 

RtEnergy5minAmtL7 = 65 $/MWh * [(747 MWi – 750 MWi) - 0] / 12 i/h = -$16.25 

 

Non-Asset Energy Settlement 

RtNEnergy5minAmtH4 = 45 $/MWh * [(0 - 0) - (-15 MWi)] / 12 i/h = $56.25 

RtNEnergy5minAmtI7 

= 30 $/MWh * [(-250 MWi + -135 MWi - (-225 MWi + -160 MWi) - 0] / 12 i/h = $0 

 

Virtual Energy Settlement 

None 
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3.2 Charge Types for Procurement of Regulation & Reserves 

 

3.2.1 Day Ahead Procurement 

The settlement of Resources from which the market procures Regulation & Reserves in Day Ahead is categorized in 4 separate 
Charge Types for i) Regulation Up, ii) Regulation Down iii) Spinning Reserve and iv) Supplemental Reserve.  Zonal MCPs are 
mapped to the SL at which the resource provides the capacity. 

The unit of measure for all DA Market prices is $/MWh – the value of 1 MW of service for the duration of an hour.  DA 
Market clearing offers for OR products are also in terms of MWh. 

 
  

Regulation Up 

DaRegUpHrlyAmt a, s, h = (DaRegUpMcpHrlyPrc z, s, h * DaRegUpHrlyQty a, s, h ) * (-1) 

 

Regulation Down 

DaRegDnHrlyAmt a, s, h = (DaRegDnMcpHrlyPrc z, s, h * DaRegDnHrlyQty a, s, h ) * (-1) 

 

Spinning Reserve 

DaSpinHrlyAmt a, s, h = (DaSpinMcpHrlyPrc z, s, h * DaSpinHrlyQty a, s, h ) *(-1) 

 

Supplemental Reserve 

DaSuppHrlyAmt a, s, h = (DaSuppMcpHrlyPrc z, s, h * DaSuppHrlyQty a, s, h ) * (-1) 
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The activity of AO_V  

Regulation Up 

DaRegUpHrlyAmtG4 = 35 $/MWh * 20 MWh * (-1) = -$700 

 

Regulation Down 

DaRegDnHrlyAmtG4 = 30 $/MWh * 30 MWh * (-1) = -$900 

 

Spinning Reserve 

None 

 

Supplemental Reserve 

None 

 

• DaRegUpHrlyQtyG4 = 20 MWh 
• DaRegDnHrlyQtyG4 = 30 MWh 
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The activity of AO_W  

Regulation Up 

None 

 

Regulation Down 

None 

 

Spinning Reserve 

DaSpinHrlyAmtG5 = 25 $/MWh * 50 MWh * (-1) = -$1,250 

 

Supplemental Reserve 

DaSuppHrlyAmtG5 = 10 $/MWh * 25 MWh * (-1) = -$250 

 

• DaSpinHrlyQtyG4 = 50 MWh 
• DaSuppHrlyQtyG4 = 25 MWh 
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3.2.2 Real Time Procurement 

The settlement of Resources from which the market procures Regulation & Reserves in Real Time is also categorized in 
separate Charge Types for each of the 4 products: i) Regulation Up, ii) Regulation Down iii) Spinning Reserve and iv) Supplemental 
Reserve.  Zonal MCPs are mapped to the SL at which the resource provides the capacity. 

The unit of measure for all RTBM prices is $/MWh – the value of 1 MW of service for the duration of an hour.  RTBM 
clearing offers are in terms of MWi.  DA Market clearing offers are in terms of MWh.  The RTBM settlement quantity of an hourly 
determinant in every interval of that hour is the same value, but in MWi. 

 

  

Regulation Up 

RtRegUp5minAmt a, s, i =  ( RtRegUpMcp5minPrc z, s, i   * ( RtRegUp5minQty a, s, i -  DaRegUpHrlyQty a, s, h ) / 12 ) * (-1)  

 

Regulation Down 

RtRegDn5minAmt a, s, i =  ( RtRegDnMcp5minPrc z, s, i   * ( RtRegDn5minQty a, s, i  -  DaRegDnHrlyQty a, s, h ) /12 ) * (-1) 

 

Spinning Reserve 

RtSpin5minAmt a, s, i = (RtSpinMcp5minPrc z, s, i   * (RtSpin5minQty a, s, i - DaSpinHrlyQty a, s, h) / 12) * (-1)  

 

Supplemental Reserve 

RtSupp5minAmt a, s, i = (RtSuppMcp5minPrc z, s, i   * (RtSupp5minQty a, s, i - DaSuppHrlyQty a, s, h) /12) * (-1) 
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The activity of AO_V  

• RtRegUp5minQtyG4 = 25 MWi 
• RtRegDn5minQtyG4 = 25 MWi 
• DaRegUpHrlyQtyG4 = 20 MWi 
• DaRegDnHrlyQtyG4 = 30 MWi 

  
 
 
 
 
 

 
  

Regulation Up 

RtRegUp5minAmtG4 = 33 $/MWh * (25 MWi – 20 MWi) / 12 i/h) * (-1) = -$13.75 

 

Regulation Down 

RtRegDn5minAmtG4 = 36 $/MWh * (25 MWi – 30 MWi) / 12 i/h) * (-1) = $15 

 

Spinning Reserve 

None 

 

Supplemental Reserve 

None 
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The activity of AO_W  

• RtSpin5minQtyG5 = 55 MWi 
• DaSpinHrlyQtyG5 = 50 MWi 
• RtSupp5minQtyG5 = 25 MWi 
• DaSuppHrlyQtyG5 = 25 MWi 

  
 
 
 
 
 

Regulation Up 

None 

 

Regulation Down 

None 

 

Spinning Reserve 

RtSpin5minAmtG5 = 21 $/MWh * (55 MWi – 50 MWi) / 12 i/h) * (-1) = -$8.75 

 

Supplemental Reserve 

RtSupp5minAmtG5 = 12 $/MWh * (25 MWi – 25 MWi) / 12 i/h) * (-1) = $0 
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3.3 Charge Types for Cost Allocation of Day Ahead Operating Reserves 

The methods for allocating the cost of procuring the 4 products are identical and based on the obligation incurred through load 
and exports.  This example explores the calculations for one product as a template for the other three.  The OR cost allocation 
calculations are a chain of intermediate calculations designed to manipulate the data into final rate and quantity determinants which 
are multiplied to achieve the charge type result.  The intermediate steps involved are as follows: 

1. Zonal Load 

2. Initial Obligation 

3. Intermediate Obligation 

4. Final Obligation 

5. Exchange Supply Rate 

6. Day Ahead Zonal Cost 

7. Zonal Distribution Rate 

The unit of measure for all OR obligation is MWh – billable meter quantity and import / export values initially in MWi are 
integrated to the hourly level in determining zonal load.  The Exchange Supply Rate and Zonal Distribution rate are expressed in 
$/MWh. 
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3.3.1 Zonal Load 

Consider the load pattern described by the diagram below.  Since the allocation methods utilize zonal rates it is important to 
establish the zonal location (A, B, C & D) of the obligation created by each load and export.  Load and interface SLs can span multiple 
RZNs and the portion of load at each SL which fall into a RZN is determined by SE data from that day. This example assumes that 
interface SLs will actually map to a RZN, however it may be necessary that they belong to the default SPP RZN. 
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Zonal determination is also a function of market clearing.  When a predefined zone is not impacted by the minimum or 
maximum amount to be cleared (a function of deliverability) in the zone, the cost allocation settlement is lumped into a common 
default zone.  Since RZNs may bind differently in each hour or across products the “% in RZN” data may vary greatly and thus the 
zonal load may be different for each product. 
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Reserve Zone Load 

RtSpinRznLoadHrlyQty a, s, z, h = (Max ( 0, ∑
i

 RtBillMtr5minQty a, s, z, i  ) 

+ Max ( 0, ∑
i
∑
t

 RtImpExp5minQty a, s, z, i, t   )) * PctSlinRznSpinHrlyFct a, s, z, h  / 12 

 

 

 

 

 

 

 

The activity of AO_V  

• RtBillMtr5minQtyL4 = 605 MWi (40% in RZN B & 60% in SPP RZN) 
• RtBillMtr5minQtyl5 = 550 MWi (100% in the SPP RZN) 

  
 

 

 
  

Spinning Reserve Zonal Load 

RtSpinRznLoadHrlyQtyL4-RZN B = (Max (0, 12* 605 MWi) + Max (0, 0)) * 40% / 12 i/h = 242 MWh 

RtSpinRznLoadHrlyQtyL4-RZN SPP = (Max (0, 12* 605 MWi) + Max (0, 0)) * 60% / 12 i/h = 363 MWh 

RtSpinRznLoadHrlyQtyL5-RZN SPP = (Max (0, 12* 550 MWi) + Max (0, 0)) * 100% / 12 i/h = 550 MWh 
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Reserve Zone Load 

RtSpinRznLoadHrlyQty a, s, z, h = (Max ( 0, ∑
i

 RtBillMtr5minQty a, s, z, i  ) 

+ Max ( 0, ∑
i
∑
t

 RtImpExp5minQty a, s, z, i, t   )) * PctSlinRznSpinHrlyFct a, s, z, h  / 12 

 

 

 

 

 

 

The activity of AO_W  

• Location I5 not “owned” by AO_W 
• RtImpExp5minQtyI5 = 250 MWi (100% in the SPP RZN)  

 
 

 
   

Spinning Reserve Zonal Load 

RtSpinRznLoadHrlyQtyI5-RZN SPP = (Max (0, 0) + Max (0, 12* 250 MWi)) * 100% / 12 i/h = 250 MWh 
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The obligation to pay for OR procured in the DA Market is not only a function of zonal load, but also contracts for supply and 
Financial Schedules for OR obligation.  Given the firm transmission available to affect the contract, AOs can move obligation 
between internal RZNs or meet the obligation from outside the footprint.  The SPP clearing requirement is reduced for obligation met 
by external supply by contract.  Financial Schedules merely swap obligation in a single RZN among 2 AOs. 
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3.3.2 Initial Obligation 

The AO’s initial obligation in each zone is determined by LRS of the AO’s zonal load as compared to the footprint as a whole 
times the SPP requirement for the product.  The sum total of all contracts for supply reduces the amount which must be cleared in the 
DA Market, thus it must be added back in to get the total requirement.  Operationally, it is important that the zonal min and max 
clearing limits are managed such that the zonal total initial obligation is always enveloped by the min and max.  In this example the 
SPP reserve requirement is 400 MWh, 100 MWh of which is met via contract from outside the footprint and the total footprint load is 
3930 MWh.  The sum of all AO’s initial obligation will equal the original product requirement. 

  Spinning Reserve Initial Obligation 

DaSpinIniAoObligHrlyQty a, z, h = (∑
a
∑
s

  DaSpinHrlyQty a, s, h + ∑
a
∑
z
∑
t

 ContrSpinHrlyQty a, z, h, t ) 

* (∑
s

RtSpinRznLoadHrlyQty a, s, z, h / ∑
a
∑
s
∑
z

 RtSpinRznLoadHrlyQtya, s, z, h ) 

Spinning Reserve Initial Obligation 

DaSpinIniAoObligHrlyQtyAO_V-RZN B = (300 MWh + 100 MWh) * (242 MWh / 3930 MWh) = 24.631 MWh 

DaSpinIniAoObligHrlyQtyAO_V-RZN SPP = (300 MWh + 100 MWh) * (913 MWh / 3930 MWh) = 92.926 MWh 

DaSpinIniAoObligHrlyQtyAO_W-RZN SPP = (300 MWh + 100 MWh) * (250 MWh / 3930 MWh) = 25.445 MWh 
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3.3.3 Intermediate Obligation 

The intermediate obligation in each zone is simply the AO’s initial obligation as adjusted by contracts for supply.  The 
intermediate obligation cannot go negative.  To the extent the MAX is invoked, the sum of all AO’s intermediate obligation may be 
different than the sum of the sum of the original product requirement.  In this example the total is reduced from 400 MWh to 390.967 
MWh due to the fact that the AO_W’s external contract for supply exceeded its initial obligation in the SPP RZN and AO_T’s internal 
contract for supply exceeded its initial obligation in RZN A. 

   
  

Spinning Reserve Intermediate Obligation 

DaSpinInterAoObligHrlyQty a, z, h =  Max (0, DaSpinIniAoObligHrlyQty a, z, h - ∑
t

ContrSpinHrlyQty a, z, h, t ) 

Spinning Reserve Intermediate Obligation 

DaSpinInterAoObligHrlyQtyAO_V-RZN B = Max (0, 24.631 MWh - 0) = 24.631 MWh 

DaSpinInterAoObligHrlyQtyAO_V-RZN SPP = Max (0, 92.926 MWh - 0) = 92.926 MWh 

DaSpinInterAoObligHrlyQtyAO_W-RZN SPP = Max (0, 25.445 MWh - 100 MWh) = 0 MWh 
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3.3.4 Final Obligation 

The final obligation in each zone is simply the AO’s intermediate obligation scaled by an obligation ratio such that the total 
will equal the cleared quantity and adjusted by obligation Financial Schedules.  The final obligation may be negative as a result of 
participation in Financial Schedules, but the zonal total is unaffected.  After having entirely erased its obligation with external supply, 
AO_W also buys obligation via a Financial Schedule thus establishing a -100 MWh obligation in the SPP RZN.  The seller of the 
Financial Schedule (AO_X) would have its obligation increased by 100 MWh in the same RZN. 

   
  

Spinning Reserve Final Obligation 

DaSpinAoObligHrlyQty a, z, h = ( DaSpinInterAoObligHrlyQty a, z, h  

* ∑
a
∑
s

  DaSpinHrlyQty a, s, h  / ∑
a
∑
z

 DaSpinInterAoObligHrlyQty a, z, h) - ∑
t

SpinFinHrlyQty a, z, h, t  

Spinning Reserve Final Obligation 

DaSpinAoObligHrlyQtyAO_V-RZN B = ( 24.631 MWh * 300 MWh / 390.967 MWh) - 0 MWh = 18.9 MWh 

DaSpinAoObligHrlyQtyAO_V-RZN SPP = ( 92.926 MWh * 300 MWh / 390.967 MWh) - 0 MWh = 71.305 MWh 

DaSpinAoObligHrlyQtyAO_W-RZN SPP = ( 0 MWh * 300 MWh / 390.967 MWh) - 100 MWh = -100 MWh 
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3.3.5 Exchange Supply Rate 

RZNs clearing more product than their obligation contribute to an exchange at the zonal MCP, thus creating a supply of 
reserve valued at a weighted average rate.  RZNs clearing less than their obligation pay the weighted average rate for the amount 
served by exchange supply.  In this simplified example only RZN A clears in excess of its obligation, so the exchange rate is the MCP 
of RZN A. 

  

DaSpinSpxHrlyRate  h = 

( ∑
z

 ( Max (0, ∑
a
∑
s

 DaSpinHrlyQty a, s, z, h -∑
a

 DaSpinAoObligHrlyQty a, z, h ) ) * DaSpinMcpHrlyPrc z, h ) 

/ (∑
z

 ( Max (0, ∑
a
∑
s

 DaSpinHrlyQty a, s, z, h -∑
a

 DaSpinAoObligHrlyQty a, z, h ) ) 

DaSpinSpxHrlyRate = 

[Max(150 MWh - 15.718 MWh, 0)*5 $/MWh + Max(50 MWh - 76.987 MWh, 0)*15 $/MWh + Max(100 MWh - 207.296 MWh, 0)*10 $/MWh ] 

/ [Max(150 MWh - 15.718 MWh, 0) + Max(50 MWh - 76.987 MWh, 0) + Max(100 MWh - 207.296 MWh, 0)]  = $5/MWh 
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3.3.6 Day Ahead Zonal Cost 

For each RZN the cost of the zonal obligation is the sum of 1) the zonal MCP times the lesser of a) the zonal obligation or b) 
the quantity procured from the RZN and 2) the exchange rate times the greater of a) the deficiency (where the obligation is greater 
than the quantity procured from the RZN) or b) 0. 

  Day Ahead Zonal Cost 

DaSpinRznHrlyCost z, h =  

   Min (∑
a
∑
s

 DaSpinHrlyQty a, s, z, h, ,∑
a

 DaSpinAoObligHrlyQty a, z, h ) * DaSpinMcpHrlyPrc z, h  

+ Max ( 0, ( ∑
a

 DaSpinAoObligHrlyQty a, z, h - ∑
a
∑
s

 DaSpinHrlyQty a, s, z, h ) ) * DaSpinSpxHrlyRate  h 

Day Ahead Zonal Cost and Exchange Supply Rate 

DaSpinRznHrlyCostRZN B =  

Min( 50 MWh, 76.987 MWh, ) * 15 $/MWh 

+ Max( 0, (76.987 MWh - 50 MWh ) ) * 5 $/MWh = $884.93 

 

DaSpinRznHrlyCostRZN SPP =  

Min( 100 MWh, 207.296 MWh, ) * 10 $/MWh 

+ Max( 0, (207.296 MWh - 100 MWh ) ) * 5 $/MWh = $1536.48 
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3.3.7 Day Ahead Zonal Distribution Rate 

For each RZN the rate applied to AO’s obligation is the DA zonal cost divided by the total zonal obligation. 

 

 

 

Day Ahead Zonal Distribution Rate 

DaSpinDistHrlyRate z, h = DaSpinRznHrlyCost z, h /  ∑
a

 DaSpinAoObligHrlyQty a, z, h 

 

 

 

Day Ahead Zonal Distribution Rate 

DaSpinDistHrlyRate RZN B = $884.93 / 76.987 MWh = $11.4946 / MWh 

DaSpinDistHrlyRate RZN SPP = $1536.48 /  207.296 MWh = $7.412 / MWh 

3.3.8 Day Ahead Zonal Distribution Charge Type Result 

The charge type result for the AO is the product of the zonal obligation and the distribution rate in each zone. 

 
 

 

 

Day Ahead Zonal Distribution Charge Type Result 

DaSpinDistHrlyAmt a, z, h = DaSpinDistHrlyRate z, h *  DaSpinAoObligHrlyQty a, z, h 

 

 

 

 

  

Day Ahead Zonal Distribution Charge Type Result 

DaSpinDistHrlyAmtAO_V-RZN B = $11.4946 / MWh * 18.9 MWh = $217.25 

DaSpinDistHrlyAmtAO_V-RZN SPP = $7.412 / MWh * 71.305 MWh = $528.51 

DaSpinDistHrlyAmtAO_W-RZN SPP = $7.412 / MWh * -100 MWh = -$741.20 
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3.4 Charge Types for Transmission Congestion Rights 

The settlement of congestion hedging instruments is achieved through 2 chains of dependent charge types: one for the TCRs 
themselves and a second for the ARRs at the origin of the entitlement: 

1. Daily TCR Funding 

2. Daily TCR Uplift 

3. Monthly TCR Uplift Payback 

4. Yearly TCR Uplift Payback 

5. Yearly TCR Closeout 

The unit of measure for TCRs is MWh, and the DA Market Marginal Congestion Component of LMP is in $/MWh. 
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3.4.1 Daily TCR Funding 

TCRs are fully funded at the price indicated by the difference between the DA Market MCC at the sink and source of the 
instrument.  Each TCR will have MWh quantity in Peak or Off-Peak hours only.  The charge type is calculated as the sum of the 
transaction values in each hour.  Given the transactional sample set of TCRs depicted below and the DA Market MCC captured in the 
table, the hourly TCR funding calculations for a single hour are as follows: 

  

Transmission Congestion Rights Funding 

TcrFundHrlyAmt a, h = (TcrHrlyQty a, h, t  * (DaMccHrlyPrc source, h -  DaMccHrlyPrc sink, h  ) ) ∑
t
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The activity among Asset Owners AO_T, AO_U, AO_V & AO_Y 

• TcrHrlyQtyG1 to L1 =  300 MWh: AO_T 

 

• TcrHrlyQtyG1 to L4 = 290 MWh: AO_V 
• TcrHrlyQtyG2 to L4 = 310 MWh: AO_V 
• TcrHrlyQtyG3 to L2 = 400 MWh: AO_U 
• TcrHrlyQtyG4 to L6 = 100 MWh: AO_Y 

 

 

 

 

 
Asset Owner AO_T 

TcrFundHrlyAmt = 300 MWh * (19 $/MWh - 3 $/MWh) = $4,800 (charge) 

 

Asset Owner AO_V 

TcrFundHrlyAmt = [290 MWh * (19 $/MWh - 27 $/MWh) 

  + 310 MWh * (14 $/MWh - 27 $/MWh)] = -$6,350 (credit) 

 

Asset Owner AO_U 

TcrFundHrlyAmt = 400 MWh * (28 $/MWh - 18 $/MWh) = $4,000 (charge) 

 

Asset Owner AO_Y 

TcrFundHrlyAmt = 100 MWh * (0 $/MWh - 36 $/MWh) = -$3,600 (credit) 
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3.4.2 Daily TCR Uplift 

Concurrent with the full funding of TCRs, a daily uplift which balances the sum of the TCR funding charge type with the 
congestion funds available for the day is calculated for each AO.  If available congestion is not sufficient to fully fund TCRs uplift 
charges make up the difference.  The uplift is born by AOs pro rata based on the sum of the absolute value of the TCR instrument 
value.  Assume the TCRs depicted below are the only instruments in the market and identically funded in each hour of the day and 
that a daily shortfall between TCR value and congestion collections of $13,680 realized in settlements.  The daily shortfall and market 
wide denominator for the uplift ratio are calculated with data across all MPs and as such no single MP would be exposed to all of the 
input data required to shadow that calculation. 

  Transmission Congestion Rights Uplift 

TcrUpliftDlyAmt a, d = ShortFallDlyAmt d  * 

 [ ABS ((TcrHrlyQty a, h, t * (DaMccHrlyPrc source, h - DaMccHrlyPrc sink, h  ) ) )  ∑
h
∑

t

/ ∑
a

 ABS ((TcrHrlyQty a, h, t * (DaMccHrlyPrc source, h - DaMccHrlyPrc sink, h  ) ) ) ] ∑
h
∑

t

 

Where… 

ShortFallDlyAmt d  = (-1) * MIN { 0,  

∑
a
∑
s
∑
h

[ DaMccHrlyPrc s, h * (DaClrdHrlyQty a, s, h  + ( DaImpExp5minQty a, s, i, t  / 12 ) + DaClrdVHrlyQty a, s, h, t ) ] ∑
i
∑

t
∑

t

+ ∑
a

 ∑
h

 TcrFundHrlyAmt a, h  } 
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The activity among Asset Owners AO_T, AO_U, AO_V & AO_Y 

• TcrHrlyQtyG1 to L1 =  300 MWh: AO_T 
• TcrHrlyQtyG1 to L4 = 290 MWh: AO_V 
• TcrHrlyQtyG2 to L4 = 310 MWh: AO_V 
• TcrHrlyQtyG3 to L2 = 400 MWh: AO_U 
• TcrHrlyQtyG4 to L6 = 100 MWh: AO_Y 

 

 

 

  
 

uplift determinants: 

Asset Owner AO_T = 24 * ABS( 300 MWh * (19 $/MWh - 3 $/MWh)) = $115,200 

Asset Owner AO_V = 24 * [ ABS( 290 MWh * (19 $/MWh - 27 $/MWh)) 

   + ABS( 310 MWh * (14 $/MWh - 27 $/MWh))] = $152,400 

Asset Owner AO_U = 24 * ABS( 400 MWh * (28 $/MWh - 18 $/MWh)) = $96,000 

Asset Owner AO_Y = 24 * ABS( 100 MWh * (0 $/MWh - 36 $/MWh)) = $86,400 

Market Total = $115,200 + $152,400 +$96,000 +$86,400 = $450,000 

 

TcrUpliftDlyAmt AO_T = $13,680 * ($115,200 / $450,000) = $3,502.08 (charge) 

TcrUpliftDlyAmt AO_V = $13,680 * ($152,400 / $450,000) = $4,632.96 (charge) 

TcrUpliftDlyAmt AO_U = $13,680 * ($96,000 / $450,000) = $2,918.40 (charge) 

TcrUpliftDlyAmt AO_Y = $13,680 * ($86,400 / $450,000) = $2,626.56 (charge) 
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3.4.3 Monthly TCR Payback 

Upon the settlement of the last day in a calendar month any excess congestion funds accumulated from the settlement of ODs 
in the month in which TCRS were fully funded is used to “pay back” those AOs which bore the cost of the uplift during the month.  If 
the amount required to completely compensate for uplift in the month is available then excess is carried to an end-of-year process.  If 
monthly uplift exceeds available excess congestion the entire amount is paid out pro rata based on the uplift amount born for the 
month. 

  
Transmission Congestion Rights Monthly Payback 

TcrPaybackMnthlyAmt a, mn = (-1) * Min { TcrUpliftDlyAmt a, d , ∑
d

ECFMnthlyAmt mn * [ TcrUpliftDlyAmt a, d / ∑
d

∑
a

 TcrUpliftDlyAmt a, d ] } ∑
d

 

Where… 

ECFMnthlyAmt mn  =  ECFDlyAmt d  ∑
d

ECFDlyAmt d  = Max { 0,  

∑
a
∑
s
∑
h

[ DaMccHrlyPrc s, h * ( DaClrdHrlyQty a, s, h  + ( DaImpExp5minQty a, s, i, t  / 12 ) + DaClrdVHrlyQty a, s, h, t ) ] ∑
i
∑

t
∑

t

+ ∑
a

 ∑
h

 TcrFundHrlyAmt a, h  } 

Version 3 Date: August 3, 2010     41 
81 of 133



 Future Market Settlement Examples   
 

Assume the uplift paid in the previous example was duplicated for each of the first 30 days of the month and that $300,000 of 
excess congestion was realized on the last day of the month and available for the month end process.  The monthly excess and market 
wide denominator for the pay back ratio are calculated with data across all MPs and as such no single MP would be exposed to all of 
the input data required to shadow that calculation. 

 

 

  

Transmission Congestion Rights Monthly Payback 

Asset Owner AO_T 

TcrPaybackMnthlyAmt = (-1) * Min { 30 * $3,502.08 , $300,000 * [ 30 * $3,502.08 / 30 * $13,680 ] } = -$76,800 

 

Asset Owner AO_V 

TcrPaybackMnthlyAmt = (-1) * Min { 30 * $4,632.96 , $300,000 * [ 30 * $4,632.96 / 30 * $13,680 ] } = -$101,600 

 

Asset Owner AO_U 

TcrPaybackMnthlyAmt = (-1) * Min { 30 * $2,918.40 , $300,000 * [ 30 * $2,918.40 / 30 * $13,680 ] } = -$64,000 

 

Asset Owner AO_Y 

TcrPaybackMnthlyAmt = (-1) * Min { 30 * $2,626.56 , $300,000 * [ 30 * $2,626.56 / 30 * $13,680 ] } = -$57,600 
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3.4.4 Yearly TCR Payback 

Upon the settlement of the last day in a TCR year any excess congestion funds accumulated from the settlement of ODs in the 
months in which TCRs were fully funded, beyond that which was previously used in the monthly payback process is used to “pay 
back” those AOs whose cost of the uplift born during the year exceeds the revenue received in the monthly payback process.  If the 
amount required to completely compensate for remaining uplift in the year is available then excess is allocated in an end-of-year 
close-out process.  If remaining uplift exceeds available excess congestion the entire amount is paid out pro rata based on the 
remaining uplift amount born for the year. 

  
Transmission Congestion Rights Yearly Payback 

TcrPaybackYrlyAmt a, yr = (-1) * Min { TcrUpliftDlyAmt a, d + TcrPaybackMnthlyAmt a, mn ∑
d

∑
mn

ECFYrlyAmt yr * [ TcrUpliftDlyAmt a, d + TcrPaybackMnthlyAmt a, mn ] ∑
d

∑
mn

/ [ TcrUpliftDlyAmt a, d + TcrPaybackMnthlyAmt a, mn ] } ∑
a

∑
d

∑
mn

Where… 

ECFYrlyAmt yr  = ECFMnthlyAmt mn + TcrPaybackMnthlyAmt a, mn ∑
mn

∑
mn
∑

a
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Assume the uplift paid and monthly payback in the previous examples were duplicated for each of the first 11 month of the 
year – meaning that no excess carried to the EOY process and there was uplift remaining from each of those 11 months.  In the 12th 
month no uplift was required and an excess of $2,000,000 was realized.  The yearly excess and market wide denominator for the pay 
back ratio are calculated with data across all MPs and as such no single MP would be exposed to all of the input data required to 
shadow that calculation. 

 

 

  

Transmission Congestion Rights Yearly Payback 

 

Asset Owner AO_T 

TcrPaybackYrlyAmt = (-1) * Min {[ 11 * 30 * $3,502.08 + 11 * -$76,800 ] , 

$2,000,000 * [ 11 * 30 * $3,502.08 + 11 * -$76,800 ] / [ 11 * $410,400 + 11 * -$300,000 ] } = -$310,886.40 

Asset Owner AO_V 

TcrPaybackYrlyAmt = (-1) * Min {[ 11 * 30 * $4,632.96 + 11 * -$101,600 ] , 

$2,000,000 * [ 11 * 30 * $4,632.96 + 11 * -$101,600 ] / [ 11 * $410,400 + 11 * -$300,000 ] } = -$411,276.80 

Asset Owner AO_U 

TcrPaybackYrlyAmt = (-1) * Min {[ 11 * 30 * $2,918.40 + 11 * -$64,000 ] , 

$2,000,000 * [ 11 * 30 * $2,918.40 + 11 * -$64,000 ] / [ 11 * $410,400 + 11 * -$300,000 ] } = -$259,072.00 

Asset Owner AO_Y 

TcrPaybackYrlyAmt = (-1) * Min {[ 11 * 30 * $2,626.56 + 11 * -$57,600 ] , 

$2,000,000 * [ 11 * 30 * $2,626.56 + 11 * -$57,600 ] / [ 11 * $410,400 + 11 * -$300,000 ] } = -$233,164.80 
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3.4.5 Yearly TCR Closeout 

Upon the settlement of the last day in a TCR year the entire amount of excess congestion funds accumulated from the 
settlement of ODs in the months during the year in which TCRs were fully funded, beyond that which was previously used in the 
monthly and yearly payback process is allocated to the holders of Candidate TCRs pro rata based on the Nomination Cap – the fund is 
“closed out”.  The yearly remaining excess and market wide denominator for the close out ratio are calculated with data across all 
MPs and as such no single MP would be exposed to all of the input data required to shadow that calculation. 

 
 
 
 
 
 
 
 
 

Transmission Congestion Rights Yearly Closeout 

TcrCloseoutYrlyAmt a, yr = (-1) * [ ECFYrlyAmt yr + TcrPaybackYrlyAmt a, yr ] ∑
a

* [ ArrNominationCapMnthlyQty a, d / ArrNominationCapMnthlyQty a, d ] ∑
d

∑
a
∑
d
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From the previous example, there is $785,600 remaining excess congestion after the yearly payback process.  Nomination Cap 
data has not been introduced into the formulation thus far – for the calculations below we assume the following values: AO_T = 300 
MW, AO_V = 1200 MW, AO_U = 650 MW & AO_Y = 300 MW (representing the entire market in this example).  This example 
assumes the Nomination Cap values are constant across every day of the year. 
 

 

 

  

Transmission Congestion Rights Yearly Closeout 

Asset Owner AO_T 

TcrCloseoutYrlyAmt a, yr = (-1) * [ $2,000,000 + -$ 1,214,400] * [365 * 310 MW / 365 * (310 + 1200 + 700 + 290) MW ] =  -$97,414.40 

Asset Owner AO_V 

TcrCloseoutYrlyAmt a, yr = (-1) * [ $2,000,000 + -$ 1,214,400] * [365 * 1200 MW / 365 * (310 + 1200 + 700 + 290) MW ] = -$377,088.00 

Asset Owner AO_U 

TcrCloseoutYrlyAmt a, yr = (-1) * [ $2,000,000 + -$ 1,214,400] * [365 * 700 MW / 365 * (310 + 1200 + 700 + 290) MW ] = -$219,968.00 

Asset Owner AO_Y 

TcrCloseoutYrlyAmt a, yr = (-1) * [ $2,000,000 + -$ 1,214,400] * [365 * 290 MW / 365 * (310 + 1200 + 700 + 290) MW ] = -$91,129.60 
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3.5 Charge Types for TCR Auctions and Auction Revenue Rights 

The settlement of the TCR auction process is calculated as concurrent daily settlement of the TCRs bought and sold in auction 
and the revenue from those transactions passed to the holders of ARRs.  Performing the settlement of a daily increment at a time on 
each day during the life of the instrument avoids the credit exposure associated with settling payments to an MP for an advance period 
when the instrument itself will collections from the MP on the settlement of the OD.  In the event that the settlement of auction 
transactions and ARR funding does not sum to $0 the daily imbalance is treated as an uplift to Candidate ARRs. 

1. Daily TCR Auction Transaction 

2. Daily ARR Funding 

3. Daily ARR Uplift 

The unit of measure for ARRs are MW and the auction prices are $/MW-month. 
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3.5.1 Daily TCR Auction Transactions 

TCRs transactions are settled at the price indicated by the difference between the auction clearing prices at the sink and source 
of the instrument.  The TCR auctions are made unique by: auction type (annual or monthly), month, round and period (peak / off-
peak) such that the auction transactions with a given set of those attributes must be settled at the price bearing the same set.  The daily 
settlement is a fraction, based on the number of days in the month, of the total value indicated by the auction price.  Settlement results 
are presented per each transaction.  Though the quantity determinant is natively monthly there are circumstances which could make it 
necessary to allow transfer ownership of the transaction mid-month.  The settlement examples will explore only one auction. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Transmission Congestion Rights Auction Transaction 

TcrAucTxnDlyAmt a, d, t =  

{ ( TcrAucMnthlyQty a, mn, t, typ, r, pop, source, sink * TcrAucMnthlyPrc  mn, typ, r, pop, source, sink ) 

* TcrAucBuySellFlg a, t ) } / NumDaysInMonth mn 

Where… 

TcrAucMnthlyPrc  mn, typ, r, pop, source, sink 

 = AuctionClearingPrice mn, typ, r, pop sink - AuctionClearingPrice mn, typ, r, pop source 
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The activity among Asset Owners AO_T, AO_U, AO_V, AO_Y & AO_X 

 

• AO_T Buys TcrAucMnthlyQtyG1 to L1 =  300 MW @ -$11,337/MW-month 
• AO_V Buys TcrAucMnthlyQtyG1 to L4 = 290 MW @ $5,846/MW-month 
• AO_V Buys TcrAucMnthlyQtyG2 to L4 = 310 MW @ $9,727/MW-month 
• AO_U Sells TcrAucMnthlyQtyG3 to L2 = 400 MW @ -$6,203/MW-month 
• AO_Y Sells TcrAucMnthlyQtyG4 to L6 = 100 MW @ $25,531/MW-month 
• AO_X Buys TcrAucMnthlyQtyG2 to G3 = 5 MW @ $9,817/MW-month 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Asset Owner AO_T 

TcrAucTxnDlyAmt = 300 MW * -$11,337 $/MW-month * 1 / 30 d/month = -$113,370.00/d (credit) 

Asset Owner AO_V 

TcrAucTxnDlyAmt = 290 MW * $5,486 $/MW-month * 1 / 30 d/month = $53,031.33/d (charge) 

TcrAucTxnDlyAmt = 310 MW * $9,727 $/MW-month * 1 / 30 d/month = $100,512.33/d (charge) 

Asset Owner AO_U 

TcrAucTxnDlyAmt = 400 MW * -$6,203 $/MW-month * -1 / 30 d/month = $20,676.67/d (charge) 

Asset Owner AO_Y 

TcrAucTxnDlyAmt = 100 MW * $25,531 $/MW-month * -1 / 30 d/month = -$85,103.33/d (credit) 

Asset Owner AO_X 

TcrAucTxnDlyAmt = 5 MW * $9,817 $/MW-month * 1 / 30 d/month = $1,636.17/d (charge) 
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3.5.2 Daily ARR Funding 

ARRs are settled at the price indicated by the difference between the auction clearing prices at the sink and source of the 
instrument.  ARRs are made unique by: auction type (annual or monthly), month, round and period (peak / off-peak) such that the 
auction transactions with a given set of those attributes must be settled at the price bearing the same set.  The daily settlement is a 
fraction, based on the number of days in the month, of the total value indicated by the auction price.  Settlement results are presented 
per each ARR.  Though the quantity determinant is natively monthly there are circumstances which could make it necessary to allow 
transfer ownership of the transaction mid-month.  The settlement examples will explore only one auction. 

 

 

 

 

 

 

 

 

 

 

 

  

 

Auction Revenue Rights Auction Transaction 

TcrArrDlyAmt a, d, t =   

(( TcrArrMnthlyQty a, mn, t, typ, r, pop, source, sink * TcrAucMnthlyPrc  mn, typ, r, pop, source, sink ) 

/ NumDaysInMonth mn ) * (-1) 

Where… 

TcrAucMnthlyPrc  mn, typ, r, pop, source, sink 

 = AuctionClearingPrice mn, typ, r, pop sink - AuctionClearingPrice mn, typ, r, pop source 
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The ownership of ARRs among Asset Owners AO_T, AO_U, AO_V & AO_Y 

 

• AO_T: TcrAucMnthlyQtyG1 to L1 =  300 MW @ -$11,337/MW-month 
• AO_V: TcrAucMnthlyQtyG1 to L4 = 290 MW @ $5,846/MW-month 
• AO_V: TcrAucMnthlyQtyG2 to L4 = 310 MW @ $9,727/MW-month 
• AO_U: TcrAucMnthlyQtyG3 to L2 = 400 MW @ -$6,203/MW-month 
• AO_Y: TcrAucMnthlyQtyG4 to L6 = 100 MW @ $25,531/MW-month 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Asset Owner AO_T 

TcrArrDlyAmt = 300 MW * -$11,337 $/MW-month / 30 d/month * -1 = $113,370.00/d (charge) 

Asset Owner AO_V 

TcrArrDlyAmt = 290 MW * $5,486 $/MW-month / 30 d/month * -1 = -$53,031.33/d (credit) 

TcrArrDlyAmt = 310 MW * $9,727 $/MW-month / 30 d/month * -1 = -$100,512.33/d (credit) 

Asset Owner AO_U 

TcrArrDlyAmt = 400 MW * -$6,203 $/MW-month / 30 d/month * -1 = $20,676.67/d (charge) 

Asset Owner AO_Y 

TcrArrDlyAmt = 100 MW * $25,531 $/MW-month / 30 d/month * -1 = -$85,103.33/d (credit) 
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3.5.3 Daily ARR Uplift 

With the settlement of each OD the differential between daily TCR auction proceeds and ARR funding is uplifted to the 
holders of Candidate ARRs pro rata based on the Nomination Cap.  Since the value of TCR auction transactions and ARRs is constant 
throughout the month there is no need to carry funds to the end of the month in the manner of the TCR payback process – each day in 
a month will result in identical uplift charge type amounts.  The daily excess or deficiency and market wide denominator for the uplift 
ratio are calculated with data across all MPs and as such no single MP would be exposed to all of the input data required to shadow 
that calculation. 

 
 
 
 
 
 
 
 
 
  

Auction Revenue Rights Uplift 

TcrArrUpliftDlyAmt a, d = TcrArrOverUnderDlyAmt d * [ ArrNominationCapMnthlyQty a, d / ArrNominationCapMnthlyQty a, d ] ∑
d

∑
a
∑
d

Where… 

TcrArrOverUnderDlyAmt d  = ∑
m

 (TcrAucTxnMpAmt m, d  +  TcrArrMpAmt m, d ) 
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The previous example did not represent the entire set of auction transactions or ARRs, so the example arbitrarily sets the daily 
differential as an excess of $1,000,000.  Nomination Cap data values are the same as those used in the TCR yearly close-out 
calculations. 
 

Auction Revenue Rights Uplift 

 

Asset Owner AO_T 

TcrArrUpliftDlyAmt a, yr = $1,000,000 * [310 MW / (310 + 1200 + 700 + 290) MW ] * (-1) =  -$124,000 

 

Asset Owner AO_V 

TcrArrUpliftDlyAmt a, yr = $1,000,000 * [1200 MW / (310 + 1200 + 700 + 290) MW ] * (-1) = -$480,000 

 

Asset Owner AO_U 

TcrArrUpliftDlyAmt a, yr = $1,000,000 * [700 MW / (310 + 1200 + 700 + 290) MW ] * (-1) = -$280,000 

 

Asset Owner AO_Y 

TcrArrUpliftDlyAmt a, yr = $1,000,000 * [290 MW / (310 + 1200 + 700 + 290) MW ] * (-1) = -$116,000 
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3.6 Charge Types for Make Whole Payments 

Resources committed economically by SPP in the DA Market or RTBM are made whole to their production costs per the offer 
effective at the time of the commitment.  While Commitment Periods may span multiple Operating Days, the settlement system treats 
each intersection of an Operating Day and Commitment Period as a separate Make Whole Period.  Costs associated with DA MWP 
are allocated to DA Market cleared load including virtual bids and exports by a rate which averages the daily total $MWP over the 
load MW for the entire day.  Costs associated with RTBM MWP are allocated to various kinds of deviations between DA Market and 
RTBM instruments, again using a daily average rate.  A comprehensive exploration of these charge types would require examples in 
many, many different scenarios.  While related training documentation does provide this depth, this appendix will present only a 
selected subset of all possible settlement scenarios for the following charge types: 

1. DA Market Make Whole Payment 

2. RUC Make Whole Payment 

3. DA Market Make Whole Payment Cost Allocation 

4. RUC Make Whole Payment Cost Allocation 

 
 
 
 
 
 
 
Note about incremental energy: this cost component is achieved by integrating the area under the offer curve to the cleared MW in DA 
or to the billable meter quantity in RT.  The summation of cost accumulated from 1 to n-1 sloped or block offer sections and for the 
partial section in which the target MW lie is difficult to express in numerical examples.  In the interest of clarity the following 
examples will be simplified by assuming the offer is a single block, thus the integrated amount is simply achieved by offer price * 
MW.  
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3.6.1 DA Market Make Whole Payment 

Scenario 1: a CC resource is committed with a Market status in DA from 3 PM to 10 PM with a start-up cost of $10k and min run time of 4 hours.  The resource is moved 
into a second configuration 2 hours in and a 3rd 4 hours in. 

 
 

The resource is eligible for start-up as no other CP is adjacent.  Additionally, transition costs are considered in the first hour of each configuration change.  Costs exceed 
revenue in this example and the resource receives a $16,500 MWP. 
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Scenario 2: a resource is committed with Market status in DA from 5 PM to 7 PM with a start-up cost of $10k and min run time of 4 hours.  This Market CP bridges a gap 
between 2 Self status CPs. 

 

The resource is not eligible for start-up because of the adjacent CP.  The remaining costs exceed revenue in this example and the resource receives a $1,000 MWP. 
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Scenario 3: a resource is committed with Market status in DA Market from 10 PM on the previous day to 3 AM current, and again between 6 AM and 11 AM on the 
current day with a start-up cost of $10k and min run time of 4 hours.  Note that the split in the first CP into 2 MWPEPs results in a different net total in MWP with all of the same 
hourly inputs. 

  

The resource is eligible for start-up in both periods as there are no adjacent CPs.  The costs in the abbreviated MWPEP before midnight exceed revenue and the resource 
receives a $2,450 MWP, while in the remainder of the CP after midnight revenue exceeds cost and no MWP is necessary.  When the 2 sections are considered together total 
revenue exceeds cost so no MWP is necessary for the period from HE 7 to HE11. 
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3.6.2 RUC Make Whole Payment 

Scenario 1: a CC resource is committed with Market in DA from 3 PM to midnight with a start-up cost of $10k and min run time of 1 hour.  The resource is moved into a 
second, higher configuration in RT from 8 PM to 9 PM. 
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The resource is not eligible for start-up, but the MWP will consider a $2k transition cost and incremental no-load of $250 for the hour due to the higher configuration.  The energy 
and OR costs are calculated on the basis of incremental MW. 

  

Because the LMP and MCP rose above the resource’s costs in the 2nd half of the hour it was able to make back a portion of the incremental and no-load costs, but not enough to 
overcome the transition cost.  No clawbacks affected the MWP in this scenario.  The resource receives a $1,925 MWP. 
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Scenario 2: a resource is committed with Market status in RT from 8 PM to 9 PM with a min run time of 1 hour.  It is ineligible for start-up due to a Self status CP in the 
adjacent following hour, but the start is cancelled 1/2 way into the start-up duration. 

 

There are no revenue or clawback components to consider since the start-up was cancelled.  No MWP is necessary, not even for the cancelled start because the resource would not 
have been eligible for start-up had the cancellation not been issued. 
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Scenario 3: a resource is committed with Market status in RT from 8 PM to 9 PM with a min run time of 1 hour.  Since this CP bridges a gap between 2 DA CPs it is 
ineligible for start-up. 

. 
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There are no clawback components to consider in this scenario.  The costs in the economic hour exceed revenue in this example and the resource receives a $633 MWP. 
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Scenario 4: a resource is committed with Market status in RT from 8 PM to 9 PM with a min run time of 1 hour.  Since this CP bridges a gap between 2 RT Self status CPs 
it is ineligible for start-up. 
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There are no clawback components to consider in this scenario.  The costs in the economic hour exceed revenue in this example and the resource receives a $633 MWP. 
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Scenario 5: a resource is committed with Market status in RT from 7 PM to 9 PM with a min run time of 1 hour.  No adjacent CPs impact eligibility for start-up.  In this 
example the resource has revenue contributions from OOME and Reg Adjustment charge types. 
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There are no clawback components to consider in this scenario.  The costs in the economic hour exceed revenue in this example and the resource receives a $3,200 MWP. 
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Scenario 6: a resource is committed with Market status in RT from 7 PM to 9 PM with a min run time of 1 hour. .  No adjacent CPs impact eligibility for start-up.  In this 
example the resource experiences clawbacks of incremental energy for URD, Manual status and raising limits. 
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The desired quantity and amount used in the clawback calculations are driven by a random function in the spreadsheet as a proxy for finding the quantity indicated by the LMP on 
the offer curve and integrating cost to that point.  The costs in the economic hour exceed revenue in this example and the resource receives a $9,160 MWP. 
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3.6.3 DA Market Make Whole Payment Cost Allocation 

The following set of examples are based on the settlement of an OD in which there are a total of $2M in DA MWP and Cost allocation determinants summing to 800,000 
considering all hour of the OD, thus the hourly cost allocation rate is $2.50/MWh. 

 

 

 

 

 

 

 

Cost Allocation Determinants 

DaMwpDistHrlyQty a, s, h  = Max (0, DaClrdHrlyQty a, s, h + DaClrdVHrlyQty a, s, h, t + DaImpExp5minQty a, s, i, t  / 12 ) ∑
t

∑
i
∑

t

Settlement Amount 

DaMwpDistHrlyAmt a, s, h =   DaMwpSppDistRate d * DaMwpDistHrlyQty a, s, h  
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The DA Market activity of AO_U 

•  DaClrdHrlyQtyL3 =  90 MWh (Bid) 
• DaClrdHrlyQtyG3 = -500 MWh (Offer) 
• DaClrdVHrlyQtyG3 = 40 MWh (Bid) 
• DaEnFinHrlyQtyG3 = -300 MWh (Seller to AO_X)  
• DaEnFinHrlyQtyG3 = -101 MWh (Seller to AO_V) 
• DaImpExpHrlyQtyI2 = 80 MWi (Export) 
• DaClrdVHrlyQtyI2 = -60 MWh (Offer) 

 

• Note that the generation and virtual withdrawal net out at G3 and the export and virtual injection at I2 partially cancel each other out, but that the 100 MW virtual 
injection at L3 cleared by another AO is not considered in netting with the DA cleared load at L3.  The example assumes the export is in every 5-minute interval 
during the hour.  

 

 

 

  

Cost Allocation Determinants 

DaMwpDistHrlyQtyL3 = Max( 0, 90 MWh + (0) + (0)/ 12) = 90 MWh 

DaMwpDistHrlyQtyG3 = Max( 0, -500 MWh + (40 MWh) + (0)/ 12) = 0 MWh 

DaMwpDistHrlyQtyI2 = Max( 0, 0 + (-60 MWh) + 12*(80 MWi)/ 12i/h) = 20 MWh 

 

Settlement Amount 

DaMwpDistHrlyAmtL3 = $2.50 / MWh * 90 MWh = $225.00 

DaMwpDistHrlyAmtG3 = $2.50 / MWh * 0 MWh = $0.00 

DaMwpDistHrlyAmtI2 = $2.50 / MWh * 20 MWh = $50.00 
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The DA Market activity of AO_V 

• DaClrdVHrlyQtyL3 =  -100 MWh (Offer) 
• DaClrdVHrlyQtyH2 =  30 MWh (Bid) 
• DaClrdHrlyQtyL4 = 475 MWh (Bid)  
• DaClrdVHrlyQtyL4 = -195 MWh (Offer) 
• DaEnFinHrlyQtyG3 = 101 MWh (Buyer from AO_U)  
• DaImpExpHrlyQtyI3 = -160 MWi (Import)  
• DaImpExpHrlyQtyI3 = 200 MWi (Export) 
• DaNEnFinHrlyQtyG3 = 200 MWh (Buyer from AO_X) 

 

• Note that the withdrawal and virtual injection net out at L4 and the import and export at I3 partially cancel each other out, even if the instruments do not occur in the 
same 5-minute interval.  The example assumes the import / export are in every 5-minute interval during the hour. 

 

 

 

  

Cost Allocation Determinants 

DaMwpDistHrlyQtyL3 = Max( 0, -100 MWh + (0) + (0)/ 12) = 0 MWh 

DaMwpDistHrlyQtyH2 = Max( 0, 0 + (30 MWh) + (0)/ 12) = 30 MWh  

DaMwpDistHrlyQtyL4 = Max( 0, 475 MWh + (-195 MWh) + (0)/ 12) = 280 MWh 

DaMwpDistHrlyQtyI3 = Max( 0, 0 + (0) + 12*(-160MWi+ 200 MWi)/ 12i/h) = 40 MWh 

 

Settlement Amount 

DaMwpDistHrlyAmtL3 = $2.50 / MWh * 0 MWh = $0.00 

DaMwpDistHrlyAmtH2 = $2.50 / MWh * 30 MWh = $75.00 

DaMwpDistHrlyAmtL4 = $2.50 / MWh * 280 MWh = $700.00 

DaMwpDistHrlyAmtI3 = $2.50 / MWh * 40 MWh = $100.00 
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3.6.4 RUC Make Whole Payment Cost Allocation 

The following set of examples are based on the settlement of an OD in which there are a total of $500k in RTBM MWP and Cost allocation determinants summing to 
50,000 MWh considering all hour of the OD, thus the hourly cost allocation rate is $10.00/MWh. 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

Cost Allocation Determinants 

RtDevHrlyQty a, s, h =  RtNetSlDevHrlyQty a, s, h + RtMinLimitDevHrlyQty a, s, h  

+ RtMaxLimitDevHrlyQty a, s, h+ RtOutageDevHrlyQty a, s, h  

+ RtStatusDevHrlyQty a, s, h + RtRucScDevHrlyQty a, s, h  

+ RtRucComitDevHrlyQty a, s, h + RtURDDevHrlyQty a, s, h 

Allocation Rate 

RtMwpSppDistRate d = (∑
m

 RtMwpMpAmt m, d  / ∑
a
∑
s
∑

h

 RtDevQty a, s, h ) * (-1) 

Settlement Amount 

RtMwpDistHrlyAmt a, s, h =  RtMwpSppDistRate d *  RtDevHrlyQty a, s, h 

It is easily seen that an AO with 1 MWh of deviation at a SL will pay a charge of $10.00 for that deviation.   The complexity in calculating the RUC MWP Cost Allocation is 
buried in the derivation of each of the 8 types of deviation. 
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3.6.4.1 Net Settlement Location Deviation 

The Net Settlement Location Deviation is a measurement of the net energy imbalance between DA Market and RTBM per SL.  Instruments are permitted to net together in 
this calculation.  “Through” interchange schedules are treated as separate Import and Export transactions except that deviation is only measured on the outbound side.  Interchange 
transactions in support of Contingency Reserve Events (to or from Reserve Sharing Group members outside the SPP footprint) are not counted towards deviation.  The examples 
assume all the determinants at a single SL belong to the same AO and that the values depicted are constant across each of the 5-minute intervals in the hour. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Net Settlement Location Deviation 

RtNetSlDevHrlyQty a, s, h = ABS RtNetSlDev5minQty a, s, i ∑
i

RtNetSlDev5minQty a, s, i = { Max ( 0, RtBillMtr5minQty a, s, i   )  – Max ( 0, DaClrdHrlyQty a, s, h ) 

+ [ Max ( 0, RtImpExp5minQty a, s, i, t, dir  ) - Max ( 0, DaImpExp5minQty a, s, i, t, dir  ) ∑
t

∑
t

+ [ IF DIR <> “THROUGH”, THEN Min ( 0, RtImpExp5minQty a, s, i, t, dir  ) - Min ( 0, DaImpExp5minQty a, s, i, t, dir  ), ELSE 0 ] ] * (1 – RsgCrdFlgt ) ∑
t

∑
t

- DaClrdVHrlyQty a, s, h, t } / 12 ∑
t
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Settlement Location G1 

RtNetSlDev5minQty = 

{ Max ( 0, -200 MWi ) - Max ( 0, -340 MWi ) 

+ [ Max ( 0, 0  ) - Max ( 0, 0  ) 

+ [ Min ( 0, 0  ) - Min ( 0,0  ) ] ] * (1 – 0 ) 

- -0 } / 12 i/h = 0 MWi / 12 i/h = 0 MWh 

RtNetSlDevHrlyQty = ABS ( 12 * 0 MWh ) = 0 MWh 

Settlement Location G2 Settlement Location I1 – no “Through” transactions 

RtNetSlDev5minQty = RtNetSlDev5minQty = 

{ Max ( 0, -170 MWi )  – Max ( 0, -85 MWi ) { Max ( 0, 0  )  – Max ( 0, 0) 

+ [Max ( 0, 0  ) - Max ( 0, 0  ) + [ Max ( 0, 75 MWi ) + Max ( 0, -50 MWi ) - Max ( 0, 70 MWi ) - Max ( 0, -45 MWi ) 

+ [ Min ( 0, 0  ) - Min ( 0,0  ) ] ] * (1 – 0 ) + [ Min ( 0, 75 MWi ) + Min ( 0, -50 MWi ) - Min ( 0, 70 MWi ) - Min ( 0, -45 MWi ) ] ] * (1 – 0 ) 

- -85 } / 12 i/h = 85 MWi / 12 i/h = 7.083 MWh - -0 } / 12 = { 75 MWi - 70 MWi + [-50 MWi - -45 MWi ] } / 12 i/h = 0 MWi / 12 i/h = 0 MWh 

RtNetSlDevHrlyQty = ABS ( 12 * 7.083 MWh ) = 85 MWh RtNetSlDevHrlyQty = ABS ( 12 * 0 MWh ) = 0 MWh 
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Settlement Location L1 Settlement Location L2 

RtNetSlDev5minQty = RtNetSlDev5minQty = 

{ Max ( 0, 435 MWi )  - Max ( 0, 410 MWi ) { Max ( 0, 215 MWi )  - Max ( 0, 205 MWi ) 

+ [ Max ( 0, 0 ) - Max ( 0, 0 ) + [ Max ( 0, 0 ) - Max ( 0, 0 ) 

+ [ Min ( 0, 0 ) - Min ( 0, 0 ) ] ] * (1 – 0 ) + [ Min ( 0, 0 ) - Min ( 0, 0 ) ] ] * (1 – 0 ) 

-0 } / 12 = { 215 MWi – 205 MWi } / 12 i/h = 0.833 MWh -25 MWi } / 12 = { 435 MWi - 410 MWi - 25 MWi } / 12 i/h = 0 MWh 

RtNetSlDevHrlyQty = ABS ( 12 * 0.833 MWh ) = 10 MWh RtNetSlDevHrlyQty = ABS ( 12 * 0 MWh ) = 0 MWh 

 
 
 

  

Settlement Location H1 

RtNetSlDev5minQty = 

{ Max ( 0, 0 )  - Max ( 0, 0 ) 

+ [ Max ( 0, 0 ) - Max ( 0, 0 ) 

+ [ Min ( 0, 0 ) - Min ( 0, 0 ) ] ] * (1 – 0 ) 

- -85 MWi } / 12 = { 85 MWi } / 12 i/h = 7.083 MWh 

RtNetSlDevHrlyQty = ABS ( 12 * 7.083 MWh ) = 85 MWh 

Version 3  Date: August 3, 2010          75 
115 of 133



 Future Market Settlement Examples   
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

Settlement Location I6 – no through transactions Settlement Location I8 – no through transactions 

RtNetSlDev5minQty = RtNetSlDev5minQty = 

{ Max ( 0, 0  )  – Max ( 0, 0) { Max ( 0, 0  )  – Max ( 0, 0) 

+ [ Max ( 0, 442 MWi ) - Max ( 0, 0 MWi ) + [ Max ( 0, -366 MWi ) - Max ( 0, 0 MWi ) 

+ [ Min ( 0, 442 MWi ) - Min ( 0, 0 MWi ) ] ] * (1 – 0 ) - 420 } / 12 + [ Min ( 0, -366 MWi ) - Min ( 0, 0 MWi ) ] ] * (1 – 0 ) - -350 } / 12 

= { 442 MWi - 420 MWi } / 12 i/h = 22 MWi / 12 i/h = 1.833 MWh = { -366 MWi - -350 MWi } / 12 i/h = -16 MWi / 12 i/h = -1.333 MWh 

RtNetSlDevHrlyQty = ABS ( 12 * 1.833 MWh ) = 22 MWh RtNetSlDevHrlyQty = ABS ( 12 * -1.333 MWh ) = 16 MWh 

 
 

  

Settlement Location I7 – the 160 / 135 MW tag is part of a “Through” interchange transaction 

RtNetSlDev5minQty = 

{ Max ( 0, 0  )  – Max ( 0, 0) 

+ [ Max ( 0, -250 MWi ) + Max ( 0, -135 MWi ) - Max ( 0, -225 MWi ) - Max ( 0, -160 MWi ) 

+ [ IF DIR <> “THROUGH”, THEN Min ( 0, -250 MWi ) - Min ( 0, -225 MWi ), ELSE 0 ] ] * (1 – 0 ) 

- ( -60 MWi + 15 MWi) } / 12 = { -250 MWi - -225 MWi - -45 MWi } / 12 i/h = 20 MWi / 12 i/h = 1.667 MWh 

RtNetSlDevHrlyQty = ABS ( 12 * 1.667 MWh ) = 20 MWh 
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3.6.4.2 Minimum Limit Deviation 

The Minimum Limit Deviation is a measurement of the degree to which a resource raising its minimum limit after clearing in the DA Market is forcing uneconomic energy 
into the RTBM.  In order to be calculated for this type of deviation a resource must have cleared injection in the DA market and must be given a setpoint instruction = the 
applicable minimum limit, depending on whether it is regulating or not in RT, in an interval during the hour.  The examples assume the interval values are constant through the 
hour. 

 
  

Minimum Limit Deviation 

RtMinLimitDevHrlyQty a, s, h  =   RtMinLimitDev5minQty a, s, i   

IF SetPointMinHrlyFlg a, s, i = “1” AND DaClrdHrlyQty a, s, h  < 0 

            THEN 

** Regulation is not cleared in RTBM ** 

IF ControlStatus a, s, i <> “Regulating” 

( RtDispMinEconCapOL5minQty a, s, i  - DaComMinEconCapOLHrlyQty a, s, h) > ResOpTol5minQty a, s, i  

THEN 

RtMinLimitDev5minQty a, s, i  = MAX [ ( RtDispMinEconCapOL5minQty a, s, i  + DaClrdHrlyQty a, s, h  ), 0 ] / 12 

A Resource offer with a 75 MW minimum economic limit clears -100 MWh in the DA Market.  In RT it is not Regulating and has raised its economic limit to 120 MW.  Its Operating Tolerance is 
10 MW. 

RtMinLimitDev5minQty  = MAX [ ( 120 MWi  + -100 MWi  ), 0 ] / 12 i/h = 1.667 MWh 

RtMinLimitDevHrlyQty  = 12 * 1.667 MWh = 20 MWh  
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** Regulation is cleared in both DA Market and RTBM ** 

ELSE IF ControlStatus a, s, i =  “Regulating” AND ( DaRegUpHrlyQty a, s, h + DaRegDnHrlyQty a, s, h ) > 0 AND 

( RtDispMinRegCapOL5minQty a, s, i  - DaComMinRegCapOLHrlyQty a, s, h) > ResOpTol5minQty a, s, i  

THEN 

RtMinLimitDev5minQty a, s, i  = MAX [ ( RtDispMinRegCapOL5minQty a, s, i  + DaClrdHrlyQty a, s, h ), 0 ] / 12 

A Resource offer with a 75 MW minimum regulating limit clears -100 MWh in the DA Market, and 10 MW of Regulation Up.  In RT it is Regulating and has raised its regulating limit to 120 MW.  
Its Operating Tolerance is 10 MW. 

RtMinLimitDev5minQty  = MAX [ ( 120 MWi  + -100 MWi  ), 0 ] / 12 i/h = 1.667 MWh 

RtMinLimitDevHrlyQty  = 12 * 1.667 MWh = 20 MWh  

** Regulation is cleared in RTBM and not cleared in DA Market ** 

ELSE IF ControlStatus a, s, i =  “Regulating” AND ( DaRegUpHrlyQty a, s, h + DaRegDnHrlyQty a, s, h ) = 0 AND 

( RtDispMinRegCapOL5minQty a, s, i  - DaComMinRegCapOLHrlyQty a, s, h) > ResOpTol5minQty a, s, i  

THEN 

RtMinLimitDev5minQty a, s, i  = MAX { RtDispMinRegCapOL5minQty a, s, i  

- MAX [ ABS ( DaClrdHrlyQty a, s, h ) , DaComMinRegCapOLHrlyQty a, s, h ] , 0 } / 12 

A Resource offer with a 75 MW minimum regulating limit clears -100 MWh in the DA Market, but no Regulation.  In RT it is Regulating and has raised its regulating limit to 120 MW.  Its 
Operating Tolerance is 10 MW. 

RtMinLimitDev5minQty  = MAX [ ( 120 MWi - MAX( ABS(-100 MWi), 75 MWi  ), 0 ] / 12 i/h = 1.667 MWh 

RtMinLimitDevHrlyQty  = 12 * 1.667 MWh = 20 MWh  
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3.6.4.3 Maximum Limit Deviation 

The Maximum Limit Deviation is a measurement of the degree to which a resource lowering its maximum limit after clearing in the DA Market is limiting the energy 
RTBM would economically want from the resource.  In order to be calculated for this type of deviation a resource must have cleared injection in the DA market and must be given 
a setpoint instruction = the applicable maximum limit, depending on whether it is regulating or not in RT, in an interval during the hour.  The examples assume the interval values 
are constant through the hour. 

 
  

Maximum Limit Deviation 

RtMaxLimitDevHrlyQty a, s, h  =   RtMaxLimitDev5minQty a, s, i   

IF SetPointMaxHrlyFlg a, s, i = “1” AND DaClrdHrlyQty a, s, h  < 0 

            THEN 

** Regulation is not cleared in RTBM ** 

IF ControlStatus a, s, i <> “Regulating” AND 

( DaComMaxEconCapOLHrlyQty a, s, h - RtDispMaxEconCapOL5minQty a, s, i ) > ResOpTol5minQty a, s, i  

THEN 

RtMaxLimitDev5minQty a, s, i  = MAX [ ( ABS ( DaClrdHrlyQty a, s, h ) - RtDispMaxEconCapOL5minQty a, s, i ), 0 ] / 12 

A Resource offer with a 150 MW maximum economic limit clears -100 MWh in the DA Market, but no Regulation.  In RT it is not Regulating and has lowered its economic limit to 80 MW.  Its 
Operating Tolerance is 10 MW. 

RtMaxLimitDev5minQty  = MAX [ ( ABS(-100 MWi) - 80 MWi  ), 0 ] / 12 i/h = 1.667 MWh 

RtMaxLimitDevHrlyQty  = 12 * 1.667 MWh = 20 MWh  
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** Regulation is cleared in both DA Market and RTBM ** 

ELSE IF ControlStatus a, s, i =  “Regulating” AND ( DaRegUpHrlyQty a, s, h + DaRegDnHrlyQty a, s, h ) > 0 AND 

( DaComMaxRegCapOLHrlyQty a, s, h - RtDispMaxRegCapOL5minQty a, s, i ) > ResOpTol5minQty a, s, i  

THEN 

RtMaxLimitDev5minQty a, s, i  = MAX [ ( ABS ( DaClrdHrlyQty a, s, h ) - RtDispMaxRegCapOL5minQty a, s, i ), 0 ] / 12 

A Resource offer with a 150 MW maximum regulating limit clears -100 MWh in the DA Market, and 10 MW Regulation Up.  In RT it is Regulating and has lowered its regulating limit to 80 MW.  
Its Operating Tolerance is 10 MW. 

RtMaxLimitDev5minQty  = MAX [ ( ABS(-100 MWi) - 80 MWi  ), 0 ] / 12 i/h = 1.667 MWh 

RtMaxLimitDevHrlyQty  = 12 * 1.667 MWh = 20 MWh  

** Regulation is cleared in RTBM and not cleared in DA Market ** 

ELSE IF ControlStatus a, s, i =  “Regulating” AND ( DaRegUpHrlyQty a, s, h + DaRegDnHrlyQty a, s, h ) = 0 AND 

ControlStatus a, s, i = “Regulating” AND ( DaRegUpHrlyQty a, s, h + DaRegDnHrlyQty a, s, h ) = 0 AND 

 ( DaComMaxRegCapOLHrlyQty a, s, h - RtDispMaxRegCapOL5minQty a, s, i ) > ResOpTol5minQty a, s, i  

THEN 

RtMaxLimitDev5minQty a, s, i  = MAX [ Min  ( ABS ( DaClrdHrlyQty a, s, h ) , DaComMaxRegCapOLHrlyQty a, s, h ) - RtDispMaxRegCapOL5minQty a, s, i  , 0 ] / 12 

A Resource offer with a 140 MW maximum regulating limit, 150 MW maximum economic limit clears -100 MWh in the DA Market, but no Regulation.  In RT it is Regulating and has lowered its 
regulating limit to 80 MW.  Its Operating Tolerance is 10 MW. 

RtMaxLimitDev5minQty  = MAX [ MIN( ABS(-100 MWi), 140 MWi ) - 80 MWi ), 0 ] / 12 i/h = 1.667 MWh 

RtMaxLimitDevHrlyQty = 12 * 1.667 MWh = 20 MWh 
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3.6.4.4 Outage Deviation 

The Outage Deviation is a measurement of the degree to which a resource in an outage after clearing in the DA Market, but not having received a de-commit instruction 
from SPP is forcing RTBM to commit other units to replace the generation lost.  In order to be calculated for this type of deviation a resource must have cleared injection in the DA 
Market, have withdrawal (>=0) billable meter data and must not have been given a de-commit instruction.  The examples assume the interval values are constant through the hour. 

 
  

Outage Deviation 

RtOutageDevHrlyQty a, s, h = RtOutageDev5minQty a, s, i ∑
i

IF DaClrdHrlyQty a, s, h  < 0 AND RtBillMtr5minQty a, s, i  >= 0 AND ResDeCommit5minFlg a, s, i   < > “1” 

THEN RtOutageDev5minQty a, s, i =  ABS ( DaClrdHrlyQty a, s, h ) / 12 

A Resource offer clears -120 MWh in the DA Market, billable metering shows withdrawal of 1 MWi in RT and no de-commit was issued. 

RtOutageDev5minQty  = ABS(-120 MWi) / 12 i/h = 10 MWh 

RtOutageDevHrlyQty  = 12 * 10 MWh = 120 MWh 
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3.6.4.5 Status Deviation 

The Status Deviation is a measurement of the degree to which a resource going to manual control after clearing in the DA Market is off of the economic optimal output in 
RTBM.  In order to be calculated for this type of deviation a resource must have cleared injection in the DA Market and have a Manual control status flag for an interval in the 
hour.  The examples assume the interval values are constant through the hour. 

 
  

Status Deviation 

RtStatusDevHrlyQty a, s, h =  RtStatusDev5minQty a, s, i  ∑
i

IF ControlStatus5minFlg a, s, i = “Manual” AND DaClrdHrlyQty a, s, h < 0 

THEN RtStatusDev5minQty a, s, i =  ABS ( RtBillMtr5minQty a, s, i + RtDesiredEc5minQty a, s, i ) / 12  

 

A Resource offer clears -100 MWh in the DA Market and after having gone to manual control billable metering shows injection of -120 MWi in RT.  RTBM LMP would place the resource at 110 
MW on its offer curve. 

RtStatusDev5minQty  = ABS(-120 MWi + 110 MWi) / 12 i/h = 10 MWh 

RtStatusDevHrlyQty  = 12 * 10 MWh = 120 MWh 
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3.6.4.6 RUC Self-Commit Deviation 

The RUC Self-Commit Deviation is a measurement of the degree to which a resource committing itself after the DA market is forcing energy into the RTBM.  In order to 
be calculated for this type of deviation a resource must have self committed in the interval and must be given a setpoint instruction = the applicable minimum limit, depending on 
whether it is regulating or not in RT, in an interval during the hour.  The examples assume the interval values are constant through the hour. 

 
  

RUC Self-Commit Deviation 

RtRucScDevHrlyQty a, s, h =  RtRucScDev5minQty a, s, i ∑
i

IF RtRucComStat5minFlg a, s, i = “0” AND SetPointMinHrlyFlg a, s, h = “1” 

THEN RtRucScDev5minQty a, s, i = ABS (RtBillMtr5minQty a, s, i  / 12 ) 

A Resource does not clear in the DA Market and after having self committed in RT receives a setpoint instruction at it minimum limit.  Billable metering shows injection of -120 MWi. 

RtRucScDev5minQty  = ABS(-120 MWi) / 12 i/h = 10 MWh 

RtRucScDevHrlyQty  = 12 * 10 MWh = 120 MWh 
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3.6.4.7 RUC Commit Deviation 

The RUC Commit Deviation is a measurement of the degree to which a resource committed after the DA market, with either “Market” or “Self” status and subsequently 
found to be off-line, but not having received a de-commit instruction from SPP is forcing RTBM to commit other units to replace the generation lost.  In order to be calculated for 
this type of deviation a resource must have been committed in a RUC process, have withdrawal (>=0) billable meter data and must not have been given a de-commit instruction.  
The examples assume the interval values are constant through the hour. 

 
  

RUC Commit Deviation 

RtRucCommitDevHrlyQty a, s, h   =  RtRucComitDev5minQty a, s, i  ∑
i

IF [ RtRucComStat5minFlg a, s, i, c = “0” OR RtRucComStat5minFlg a, s, i, c = “1” ] AND RtBillMtr5minQty a, s, i   >= 0 AND  ResDeCommit5minFlg a, s, i  < > 1 

THEN RtRucCommitDev5minQty a, s, i  = Max (RtDispMinEconCapOL5minQty a, s, i , RtDesiredEc5minQty a, s, i  ) / 12  

A Resource does not clear in the DA Market and after having been committed in RT experiences an outage, but is not issued a de-commit.  Billable metering shows withdrawal of 1 MWi.  
RTBM LMP would place the resource at 110 MW on its offer curve.  Its minimum economic limit was 120 MW for the interval 

RtRucCommitDev5minQty  = MAX( 120 MWi, 110 MWi) / 12 i/h = 10 MWh 

RtRucCommitDevHrlyQty  = 12 * 10 MWh = 120 MWh 
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3.6.4.8 URD Deviation 

The URD Deviation is a measurement of the degree to which a resource not following dispatch is impacting economics in RTBM.  The examples assume the interval values 
are constant through the hour. 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

URD Deviation 

RtURDDevHrlyQty a, s, h =  RtURDDev5minQty a, s, i ∑
i

IF ABS (URD5minQty a, s, i ) > ResOpTol5minQty a, s, i  AND ( XmptDev5minFlg a, s, i =  0 ) 

THEN RtURDDev5minQty a, s, i = ABS ( URD5minQty a, s, i ) / 12 

A Resource is injecting 200 MW – above a setpoint instruction of 140 MW.  If its max emergency operating limit is 210 and the tolerance band parameters are 10 % between a min of 5 and 
max of 25 MW the operating tolerance is 21 MW, so the unit is outside the tolerance and the entire amount over the setpoint is deviation.  No exemption is granted. 

RtURDDev5minQty  = ABS( 200 MWi - 140 MWi) / 12 i/h = 5 MWh 

RtURDDevHrlyQty  = 12 * 5 MWh = 60 MWh 
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3.7 Real-Time Out-Of-Merit Energy 

During intervals when SPP issues a Manual OOME instruction to a Resource, settlements will calculate a charge type which protects the Resource from the potential adverse 
economics of following the instruction.  If the Resource is above where LMP would put it on its energy offer curve (the “Desired” economic point) it receives a credit equal to the 
net cost less revenue measured from its actual energy output to the Desired point.  When the resource is below where it cleared in the DA market in terms of energy or Operating 
Reserves the credit offsets any reduction in revenue due to the resource buying back the product in the RTBM settlement at a price which is higher than the unit settled at in the 
DA Market. 

 

 

 

  

Real-Time Out-Of-Merit Settlement 

RtOome5minAmt a, s, i = RtOom5minFlg a, s, i  * ( RtOomeIncr5minAmt a, s, i + RtOomeDecr5minAmt a, s, i   + RtOomor5minAmt ) * (-1)  

Where, 

RtOomeIncr5minAmt a, s, i  = Max ( 0, RtIncrEn5minAmt a, s, i – RtDesiredEc5minAmt a, s, i  + Min ( 0, RtBillMtr5minQty a, s, i  + RtDesiredEc5minQty a, s, i )  * Max( 0, RtLmp5minPrc s, i ) ) / 12 

RtOomeDecr5minAmt a, s, i  = Max (0, RtBillMtr5minQty a, s, i  - DaClrdHrlyQty a, s, h  ) * Max ( 0, RtLmp5minPrc s, i  - DaLmpHrlyPrc s, h  )  / 12 

RtOomor5minAmt a, s, i  =  

[ ( Max (0, DaRegUpHrlQty a, s, h  - RtRegUp5minQty a, s, i ) * Max ( 0, RtRegUpMcp5minPrc s, i  - DaRegUpMcpHrlyPrc s, h  ) ) 

+ ( Max (0, DaRegDnHrlQty a, s, h  - RtRegDn5minQty a, s, i ) * Max ( 0, RtRegDnMcp5minPrc s, i  - DaRegDnMcpHrlyPrc s, h  ) ) 

+ ( Max (0, DaSpinHrlQty a, s, h  - RtSpin5minQty a, s, i ) * Max ( 0, RtSpinMcp5minPrc s, i  - DaSpinMcpHrlyPrc s, h  ) ) 

+ ( Max (0, DaSuppHrlQty a, s, h  - RtSupp5minQty a, s, i ) * Max ( 0, RtSuppMcp5minPrc s, i  - DaSuppMcpHrlyPrc s, h  ) ) ] / 12 
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  A Resource is having cleared -100 MWh injection of Energy at $20/MWh and 25 MW Supplemental Reserve capacity for the hour in the DA Market, is moved by OOME instruction to -150 MWi 
actual output and no OR for the interval in RTBM.  The LMP of 30 $ / MWh would put the Resource at 125 MW on its offer curve at an integrated cost of $2000, whereas the integrated cost at 
its actual output is $3000.  The integrated cost of the DA market cleared injection on the Resource’s RTBM offer curve is $1000.  The MCP of Supplemental Reserve increases from $5/MWh in 
the DA Market to $10/MWh in the RTBM. 

RtOomeIncr5minAmt  = Max ( 0, ($3000i/h - $1000i/h) – ($2000i/h - $1000i/h)  + Min ( 0, -150 MWi  + 125 MWi)  * Max( 0, 30 $/MWh) ) / 12i/h  = Max($1000 - $750) / 12= $20.83 

RtOomeDecr5minAmt = Max (0, -150 MWi  - -100 MWi  ) * Max ( 0, 30 $/MWh  - 20 $/MWh  )  / 12i/h = $0 

RtOomor5minAmt  = [(Max(0,0)*Max(0,X-Y) + Max(0,0)*Max(0,X-Y) + Max(0,0)*Max(0,X-Y) + Max(0,25 MWi-0) * Max(0, $10/MWh  - $5/MWh)] / 12i/h = $10.42 

RtOome5minAmt = 1 * ( $20.83 + 0   + $10.42 ) * (-1) = -$31.25 (credit) 

 

A Resource is having cleared -200 MWh injection of Energy at $20/MWh and no OR in either the DA Market or RTBM, is moved by OOME instruction to -150 MWi actual output.  The LMP of 
30 $ / MWh would put the Resource at 250 MW on its offer curve at an integrated cost of $4000, whereas the integrated cost at its actual output is $3000.  The integrated cost of the DA market 
cleared injection on the Resource’s RTBM offer curve is $2000. 

RtOomeIncr5minAmt = Max ( 0, ($3000i/h - $2000i/h) - ($4000i/h - $2000i/h)  + Min ( 0, -150 MWi  + 250 MWi)  * Max( 0, 30 $/MWh) ) / 12i/h  = Max(-$1000 - $0) / 12= $0 

RtOomeDecr5minAmt = Max (0, -150 MWi  - -200 MWi  ) * Max ( 0, 30 $/MWh  - 20 $/MWh )  / 12i/h = $41.67 

RtOomor5minAmt = [(Max(0,0)*Max(0,X-Y) + Max(0,0)*Max(0,X-Y) + Max(0,0)*Max(0,X-Y) + Max(0,0)*Max(0,X-Y)] / 12i/h = $0 

RtOome5minAmt = 1 * ( $0 + $41.67   + $0 ) * (-1) = -$41.67 (credit) 
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3.8 Real-Time Regulation Deployment Adjustment 

Regulating Resources receive an adjustment, charge or credit, based on the differential between the RTBM LMP and the cost rate of the regulation deployment and the quantity 
deployed.  The deployed quantities are determined by netting actual resource output and the combined instruction exclusive to energy dispatch and the component of set point for 
the regulation product. 

 

 

 

 

 

 

 

 

 

 

 

Real-Time Regulation Deployment Adjustment  

RtRegAdj5minAmt a, s, i = RtRegUpAdjAmt a, s, i  + RtRegDnAdjAmt a, s, i 

Where, 

RtRegUpAdjAmt a, s, i   = RtRegUpDeplQty a, s, i * (RtLmp5minPrc  s, i   - RtRegUpDeplCost a, s, i ) / 12 

RtRegUpDeplQty a, s, i = Max (RtAvgDispatch5minQty a, s, i, Min ( RtBillMtr5minQty a, s, i * (-1) , ( RtAvgDispatch5minQty a, s, i  + RtAvgRegUpSp5minQty a, s, i ) ) )  - RtAvgDispatch5minQty a, s, i  

RtRegDnAdjAmt a, s, i   = RtRegDnDeplQty a, s, i * ( RtRegDnDeplCost a, s, i - RtLmp5minPrc  s, i  ) / 12 

RtRegDnDeplQty a, s, i = RtAvgDispatch5minQty a, s, i - Min (RtAvgDispatch5minQty a, s, i , Max ( RtBillMtr5minQty a, s, i * (-1), ( RtAvgDispatch5minQty a, s, i  - RtAvgRegDnSp5minQty a, s, i ) ) )  
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A Resource deployed up for regulation is at 200 MWi actual output.  Its energy dispatch is 175 MW and the component of set point due to regulation is 15 MW.  LMP is $30/MWh and the 
average cost of the deployment is $40/MWh. 

RtRegUpDeplQty = Max (175 MWi, Min ( -200 MWi * (-1) , ( 175 MWi + 15 MWi ) ) )  - 175 MWi = Max (175 MWi, 190 MWi) - 175 MWi = 15 MWi  

RtRegUpAdjAmt = 15 MWi * ($30 / MWh   - $40 / MWh) / 12 i/h = -$12.50 

RtRegAdj5minAmt = -$12.50  + $0 = -$12.50 

 

A Resource deployed down for regulation is at 165 MWi actual output.  Its energy dispatch is 175 MW and the component of set point due to regulation is 15 MW.  LMP is $40/MWh and the 
average cost of the deployment is $30/MWh. 

RtRegDnDeplQty = 175 MWi - Min (175 MWi, Max ( -165 MWi * (-1), ( 175 MWi  - 15 MWi ) ) ) = 175 MWi - Min( 175 MWi, Max(165 MWi, 160 MWi)) = 10 MWi 

RtRegDnAdjAmt = 10 MWi * ($30 / MWh   - $40 / MWh) / 12 i/h = -$8.33 

RtRegAdj5minAmt = $0 + -$8.33 = -$8.33 
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3.9 Real-Time Operating Reserve Cost Allocation 

The system wide incremental cost of OR procurement in RTBM is allocated to load and exports via a footprint LRS. 
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Asset Owner G1 G2 G2g1 G2g2 G2s1 G3 G4 G5 G6 D1 L1

AO_T 0.00 0.00 0.00 0.00 0.00 0.00 0.00 30.00

AO_U 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

AO_V 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

AO_W 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

AO_X 0.00 0.00 0.00 0.00 500.00 0.00 0.00 0.00

AO_Y 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

AO_Z 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

all cells locked

all location types
combined cycle unit settled in aggrgate

RtNetSlDevHrlyQty a, s, h =  ABS Σ i RtNetSlDev5minQty a, s, i
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L2 L3 L4 L5 L6 L7 I1 I2 I3 I4 I5 I6 I7 I8 H1

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

40.00 505.00 0.00 0.00 0.00 0.00 50.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 100.00

0.00 0.00 55.00 50.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 455.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 250.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 40.00 0.00 0.00 75.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 60.00 0.00 0.00 0.00 0.00 0.00 90.00 0.00 0.00 0.00
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H2 H3 H4

0.00 0.00 0.00

0.00 0.00 0.00

0.00 100.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00
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