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Southwest Power Pool 

TRANSMISSION WORKING GROUP MEETING 

February 23-24, 2016 

Crowne Plaza Downtown – Kansas City, MO 

 
• Summary of Action Items • 

 
1. Approved previous sets of meeting minutes 

2. Approved the modified agenda 

3. Approved inclusion of a DC Tie Sensitivity in the 2017 ITPNT 

4. Approved the 2016 TPL-001-4 Short Circuit Scope 

5. Approved the RCWG’s RRTF recommendation to modify the Revision Request Routing Criteria 

6. Approved the modification to the Revision Request Process 

7. Approved a motion to direct staff to work with the ORWG to revisit the Short-Term Emergency 
Rating definition and remove the deletion of the Facility Ratings Methodology from RR140 

8. Approve the timeline for submission of the 2nd round of cost estimates for the 2016 ITPNT 

9. Approved the Dynamic Load Task Force Charter 

10. Approved the 2016 Flowgate Assessment Scope 

11. Approved permanent flowgates and their associated TRM values 

12. Approved SPP’s 2015 TPL-001-4 Comprehensive Report 

13. Endorsed staff’s recommended informational analysis of TPL-001-4 events in the 2016 ITPNT 

14. Approved a modification of the RCAR II powerflow models 
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Southwest Power Pool 

TRANSMISSION WORKING GROUP MEETING 

February 23-24, 2016 

Crowne Plaza Downtown – Kansas City, MO 

 
•  M I N U T E S  •  

 

Agenda Item 1 – Administrative Items 

Call to Order 
TWG Vice-Chair Nathan McNeil called the meeting to order at 8:02 am. The following members were in 
attendance or represented by proxy (Attachment 1a, 1b – In Person Attendance, WebEx Attendance): 

 
Nathan McNeil (Vice Chair), Westar Energy, Inc. 
Daniel Benedict, Independence Power & Light 
Scott Benson, Lincoln Electric System 
John Boshears, City Utilities of Springfield 
Richard Dahl, Missouri River Energy Services 
John Fulton, Southwestern Public Service Company (Phone Only) 
Joe Fultz, Grand River Dam Authority (Phone Only) 
Steve Hardebeck, OG&E proxy for Travis Hyde, OG&E 
Kalun Kelley, Western Farmers’ Electric Cooperative 
John Knofczynski, East River Electric Power Cooperative 
Dan Lenihan, Omaha Public Power District (Phone Only) 
Randy Lindstrom, Nebraska Public Power District 
Jim McAvoy, Oklahoma Municipal Power Authority 
Matt McGee, American Electric Power 
Nate Morris, Empire District Electric  
Michael Mueller, AECC (Phone Only) 
Alan Myers, ITC Great Plains 
Gayle Nansel, Western Area Power Administration 
John Payne, Kansas Electric Power Cooperative 
Chris Pink, Tri-State Generation and Transmission Association, Inc. 
Jason Shook, GDS Associates representing ETEC 
Matthew Stoltz, Basin Electric Power Cooperative 
Noman Williams, South Central MCN 
Harold Wyble, Kansas City Power & Light 
 

Kirk informed Nathan that there was a quorum.   
 
Proxies 
Kirk informed the group that 3 proxies were submitted in advance in the meeting.  Those (Attachment 1c – 
Proxies) were: 
 

 Steve Hardebeck (OG&E) for Travis Hyde (OG&E) 

 Matthew Stoltz (Basin Electric Power Cooperative) for John Knofczynski (East River Electric Power 
Cooperative) 

 
Three other members supplied a temporary proxy during the meeting.  These proxies were: 
 

 Josh Verzal (OPPD)  for Dan Lenihan (OPPD) 
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 Gimod Olapurayil (ITC Great Plains) and Michael Wegner (ITC Great Plains) for Alan Myers (ITC 
Great Plains) 

 Jody Holland (SC MCN) for Noman Williams (SC MCN) 
 
Antitrust Guidelines 
Kirk reviewed the Antitrust Guidelines (Attachment 1d – Antitrust Guidelines) the TWG as a reminder of the 
allowed discussions during the meeting.   
 
Previous Meeting Minutes 
Nathan asked if any corrections were needed in the TWG minutes (Attachment 1e, 1f, 1g, 1h, 1i – November 
17-18 TWG Minutes, December 9, 2015 TWG Minutes, December 16, 2015 TWG Minutes, December 30, 
2015 TWG Minutes, January 20, 2016 TWG Minutes) supplied as background material. A question was 
raised on the December 9th TWG Net Conference Minutes related to the modification of the Disturbance 
Performance Requirements.  A disagreement on how the Disturbance Performance Requirements were 
presented and approved at the Transient Stability Task Force (TSTF) was discussed.  Because of the 
disagreement, Nathan tabled the approval of the minutes until additional research could be done on the 
document approved by the TSTF and presented to the TWG.   
 

Action Item:  Staff will review the document submitted by the TSTF and the TWG meeting 
minutes in order to properly represent the discussion on the December 9th, 2016 TWG 
minutes.   
 

The December 30th TWG Net Conference minutes were updated during the discussion also.  A question 
was raised on the February 12, 2016 Net Conference minutes and when they would be available.  Kirk 
informed the members they would posted soon and asked if the group would like to vote for them by email 
with sufficient review time.  The members agreed with that approach.  Nathan requested a motion for 
approval of the posted meeting minutes except for the December 9th, 2015 Net Conference Minutes.   
 

 
Motion:  Alan Myers made a motion to approve the previous meeting minutes except the 
December 9th meeting minutes.  Jason Shook seconded the motion.  The motion passed 
with unanimous approval.   
 

Agenda Review 
Kirk informed the group that some changes were needed to the agenda (Attachment 1j – February 23-24 
TWG Agenda) due to availability for a few of the presenters.  The group was agreeable to the changes.   
 

Motion:  Daniel Benedict made a motion to accept the agenda as modified.  Jason Shook 
seconded his motion, which passed unopposed.  
 

Materials Review 
No comments were received on the meeting materials.   

Agenda Item 2 – Review of Past Action Items 

Kirk reviewed the Current Action Item list (Attachment 2 – Current Action Items).  Nate Morris, MDWG 
Chair, updated the group on the progress of Action Item 152.  He stated that after working with owners 
there was no consistent answer on how to model the transactions on the DC Ties.  Members discussed 
whether to include it in Scenario 0 or 5.  Some preferred Scenario 5.  Members agreed that it should be 
considered in the 2017 ITPNT.   
 

Motion:  Randy Lindstrom made a motion to include the DC Tie Sensitivity in the 2017 ITPNT.  
Matthew Stoltz seconded the motion.   
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Members continued discussion on the motion.  Matthew expressed that the desire was to 
consider the DC Tie flows on a seasonal basis.  Some members wanted to discuss this 
during the 2017 ITPNT Scope Agenda item.   
 
The motion passed with 11 votes in favor, 3 votes in opposition, and 6 abstentions.  Alan 
Myers, Matt McGee, and Noman Williams all voted in opposition.  Jason Shook, Scott 
Benson, John Boshears, Dan Lenihan, John Fulton, and Michael Mueller abstained.   
 

After the meeting John Fulton provided the following reasoning for his abstention: 
 

SPS’s no vote was based on not knowing enough about what the purpose of the sensitivity study 
was and also that this might be a deviation from how other HVDCs were being treated in the 
past.  There is a tendency with this analysis to be providing a transmission service study or at least 
an indication of firm transfer capability.  While I understand participants may want to know this, it 
may not be the purpose of the ITP planning process to do it.  Schedule impacts are a concern and 
deciding how best to handle all HVDC interconnections is worth pursuing, but this solution didn’t 
seem to provide value to all ITP study participants, especially other participants that are connected 
to HVDCs. 

 
After the meeting John Boshears provided the following reasoning for his abstention: 
 

City Utilities does not have a DC facility. I felt the issue needed to be solved by those who are 
more closely affected by the ties. 

 
After the meeting Matt McGee provided the following reason for his no vote: 
 

I voted “no” because: It would be better to let the TPITF review the issue and deal with it as 
appropriate in next year’s ITPNT study. 
 

After the meeting Alan Myers provided the following reasoning for his no vote: 
 

The reason for ITC’s “no” vote is that the action taken is in conflict with TPITF recommendations 
regarding future use of scenario 5. 
 

Based upon the action taken and the information provided, Action Item 152 was closed.   

Agenda Item 3 – MOPC/BOD Update  

Nathan McNeil updated the group on the January MOPC and Board of Director meetings. Nathan 
updated the group on the items presented at the MOPC. He discussed the progress of the Capacity 
Margin Task Force and the Transmission Planning Improvement Task Force.   

Agenda Item 4 – Constraint Assessment 

Clayton Mayfield, SPP staff, presented the group with updates to the Constraint Assessment (Attachment 
3 – 2017 ITP10 Constraint Assessment) progress and updates to the process.  Clayton also discussed 
the approval process.  He informed the members that staff is working to get the data ready by March 2nd 
or 3rd and asking for approval by the 10th.  Members informed Clayton that was not sufficient review time 
and suggested an additional week before approval.  Discussion moved to an approval during the March 
16th Net Conference or by email vote Completing March 17th.  Staff agreed to post as quickly as possible 
and work with the Chair and staff secretary to come up with the proper approval method.   

Agenda Item 5 – NERC Assessment Update 

2016 TPL -001-4 Steady State Lessons Learned 
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Michael Odom, SPP staff, reviewed the Lessons Learned presentation (Attachment 4a – Steady State 
TPL Lessons Learned) from the 2015 TPL-001-4 Steady State Assessment.  The biggest lesson learned 
is that staff will be required idevs to be submitted for all CAPs or other mitigations such as system 
adjustments.   

 
2016 TPL-001-4 Steady State Scope 
Michael then opened up discussion for the TPL Steady State assessment scope (Attachment 4b – 2016 
TPL-001-4 Steady State Scope). Gayle spoke up and stated that the Model Area table in the scope 
document needs some review to make sure the proper entities are included.  She agreed to help staff 
ensure the table was correct.  Members discussed the requirement to supply idevs for CAPS.  Members 
did not initially like the idea of submitting idevs along as part of their CAPs or other mitigations.  They 
were concerned with the amount of additional time that would take to develop.  Staff informed the 
members that they have developed some tools internally that would allow them to test the CAPs and 
other mitigations automatically with idevs.  This process is much more efficient than manual testing.  This 
would cut down on the time needed for CAP verification, and the members would likely have more time to 
develop the CAPs and create the necessary idevs.  Staff agreed to go back to the schedule and assess 
the additional time that would be available for members to develop idevs.  
 

Action Item:  Staff to review the schedule to allow more time for members to be able 
develop idevs for the CAPs, mitigations, or model corrections. 

 
Members were concerned about the cascading module of the POM software and if it considered breaker 
locations during the analysis or if the software and asked how switchable reactors are considered in the 
TPL Analysis 
 

Action Item:  Staff to verify if breaker locations are incorporated into the PCM module 
 
Action Item:  Verify how switchable reactors are considered in the TPL analysis 
 

John Fulton also suggested staff consider how to validate/invalidate contingencies between seasons or 
model years.   
 

Action Item:  Send out TPL scope in redline format 
 
2016 TPL-001-4 Short Circuit Scope 
William Holden, SPP staff, reviewed the 2016 TPL-001-4 Short Circuit Scope (Attachment 4c – 2016 TPL-
001-4 Short Circuit Scope) with the members.  Members had no comments related to the scope and were 
in agreement with the language. 
 

Motion:  Jason Shook made a motion to accept the 2016 TPL-001-4 Scope as presented.  
Scott Benson seconded the motion, which passed unanimously. 
 

PRC-023-3 Schedule 
Blake Poole, SPP staff, presented the schedule for PRC-023-3 Attachment B.4 Assessment (Attachment 
4d – PRC-023-3 Schedule).  Members asked about the contingencies used for the analysis and which 
rating is considered for inclusion on the list.  Kirk informed the members that staff will be considering the 
automatic N-2 contingencies as well as member-submitted P6 planning events.  If the same monitored 
element is identified multiple times, the highest loading as a result of a valid contingency is what will be 
used for inclusion on the list.  Kirk also noted that staff would have to specifically coordinate with the 
Integrated System for the analysis.   
 
FAC-002-2 Process Update 
Kirk then presented the staff developed process to complete the requirements for NERC Standard FAC-
002-2 (Attachment 4e – SPP’s FAC-002-2 Process).  He informed the members that due to the 
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development of the standard SPP staff would begin performing transmission-to-transmission 
interconnection studies.  He also told the TWG that staff planned to submit a revision request to modify 
Section 5.5 of the SPP Planning Criteria to reflect the new process.  Members asked how non-BES 
facilities would be affected and what would be done if the results from the staff-led study and the 
individual member studies were different.   
 
Kirk also asked the TWG to provide feedback on the short circuit analysis in the process.  He asked the 
TWG for feedback on how many buses should be analyzed.  Members agreed that the level of short 
circuit analysis should be determined on a case by case basis with an agreement on those involved with 
the study. 

Agenda Item 6 – RCWG RRTF 

John Allen, RCWG RRTF Chair, presented the TWG with a request (Attachment 5a, 5b – RRTF 
Presentation, RCWG RRTF Recommendation Report) to have the SPP Revision Request Routing 
Criteria be modified to allow the RCWG to be a secondary approver on multiple SPP Governing 
Documents.  
 

Motion:  Scott Benson made a motion, which was seconded by Harold Wyble, to accept 
the RCWG RRTF Recommendation.  The motion passed with one abstention from Noman 
Williams. 

 
After the meeting Noman provided the following reason for his abstention: 
 

I am concerned with the overall process that allows for a secondary approval group.  I believe the 
current RR process allowing working group the ability to review and comment and ultimately 
approve/endorse or not is adequate so the need for the elevated status is not necessary.   

 

Agenda Item 7 – Revision Requests 

Revision Request Training 
Erin Cathey, SPP staff, provided training to the TWG on the Revision Request process (Attachment 6a – 
Revision Request Training) to help them in their role as the Primary Working Group for the newly created 
SPP Planning Criteria document.   
 
Revision Request Process Approval 
Erin then requested approval from the TWG on the updated required to the Revision Request Process 
(Attachment 6b – SPP MOPC Revision Request Process V3).  She informed the members that the 
revision is only meant to confirm that the Transmission Working Group is the Primary Working Group for 
the SPP Planning Criteria.   
 

Motion:  Randy Lindstrom made a motion to approve the modification to the Revision 
Request Process.  Noman seconded the motion.  The motion was approved with no 
opposition. 
 

RR 140 – 30 Minute Standardization of Ratings 
Derek Hawkins, SPP staff, brought Revision Request 140 to the TWG (Attachment 6c – RR140) which 
proposed a Short-term Emergency rating and the removal of part of Criteria 7 which discusses Facility 
Rating methodology.  The TWG expressed multiple concerns with the Revision Request.  The first major 
concern to the TWG was the addition of a 3rd rating.  Derek explained that Short-term  
Emergency Rating was meant to be an operational tool not for use in Transmission Planning 
assessments.  Members suggested a slight change to make the definition of the Short-term Emergency 
Rating clearer.  The second concern expressed by the TWG was the deletion of Planning Criteria 
language.  The ORWG felt the language was repetitive due to NERC Standard FAC-008-3, however, 
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TWG members explained that many of them reference that language in their compliance processes for 
FAC-008-3 and want the language to remain. Some suggestions were to remove the language from the 
SPP Planning Criteria, but to keep in a guidance document similar to the Minimum Design Standards 
document.   
 

Motion:  Jason Shook made a motion approve only the Short-term Emergency Rating 
definition and not approve the removal of the facility rating methodology.  Matt McGee 
seconded the motion.   
 
During continued discussion, many members expressed they were not completely happy 
with the Short-term Emergency Rating definition and questioned whether it should be 
included in the SPP Planning Criteria.   
 
After discussion, a vote was cast and the motion failed with the entire TWG voting against 
the motion, with the exception of an abstention from Randy Lindstrom.   
 

The TWG continued discussion and developed a different motion. 
 

Motion:  Jason Shook made a motion that directed staff and the ORWG to revisit the Short-
Term Emergency Rating definition and remove the deletion of language from the SPP 
Planning Criteria.  Randy Lindstrom seconded the motion which passed with one 
abstention from Richard Dahl.   
 
Action Item:  Staff to work with ORWG to revisit Short-Term Emergency Rating Definition 
and remove deletion of language from the SPP Planning Criteria. 
 

After the meeting Richard Dahl provided the following reasoning for his abstention: 
 

My abstention was due to the long discussion going into areas of SPP procedures and apparent 
history I did not feel comfortable with/ knowledgeable enough with even after preparing for the 
meeting, while also having concerns with what I understood the motion to be.  

Agenda Item 8 – TPITF Update 

Antoine Lucas, SPP staff, provided an update to the TWG on the TPITF (Attachment 7a, 7b – TPITF 
Update, TPITF ITP Model Development Strawman) and requested feedback on the process.  The main 
discussion topic was the Model Development Strawman proposal and the changes to the model building 
process needed to support the TPITF’s new 18 month planning process that combines the ITPNT and 
ITP10 analysis.  Antoine asked for specific feedback on the TPITF’s ideas and specifically requested the 
TWG’s opinion on using a PROMOD dispatched model to satisfy TPL-001-4 requirements for a sensitivity 
case.  A few members expressed concern with using that model.  Antoine informed them that we are 
working with SPP’s RTO Compliance group to make sure compliance would be not be impacted with the 
change in models.   

Agenda Item 9 – 2016 ITPNT Update 

2016 ITPNT Cost Estimates 
Jason Davis, SPP staff, presented a schedule issue (Attachment 8a – 2016 ITPNT Cost Estimates 
Update) with the 2016 ITPNT for the change in the cost estimation practices approved for use in the 2016 
ITPNT on non-competitive cost estimates.  Jason informed the members that a new round of cost 
estimates would be required based on feedback from the most recent draft portfolio.  He asked for 
approval of the timeline to submit the next round of cost estimates from the TWG.  Scott Rainbolt (AEP) 
and Matt McGee (AEP) expressed they did not feel like the amount of time given for these new estimates 
was enough and did not want to be held to the ± 30% on the submitted cost for NTC re-evaluation 
consideration.  They felt that the process needed to be revisited and it was not the right solution to the 
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issue.  Other members expressed a similar opinion, but would rather have an opportunity to give an 
estimate than use the SPP 3rd party cost estimator.   
 

Motion:  Harold Wyble made a motion to accept the staff recommendation.  Daniel 
Benedict seconded the motion.  The motion passed with one vote in opposition from Matt 
McGee 
 

After the meeting, Matt McGee provided the following reasoning for his ‘No’ vote: 
 

AEP opposed, saying that two weeks is not adequate time to produce cost estimates to +/- 30% 
accuracy. 

 
2016 ITPNT Portfolio Feedback and Responses 
Jason moved on to inform the TWG that a new round of RMS responses to the most recent 2016 ITPNT 
Draft Portfolio.  Jason asked if anyone had any questions related to the RMS question and responses.  
The TWG did not have any question on the RMS questions or feedback. 
 
Bright Line Assessment Scope 
Jason then reviewed the Integration Study Scope (Attachment 8b, 8c – Integration Study Scope 
Presentation, Integration Study Scope) for the new members to the SPP footprint as part of the Integrated 
System joining the Southwest Power Pool.  The scopes lined out the method to analyze the transmission 
systems of the new members prior to their integration into SPP and ensure that all violations on their 
respective systems would be taken care of prior to integration. The members had no feedback on the 
document. 
 
2017 ITPNT Scope 
Moses Rotich, SPP staff, presented the first draft version of the 2017 ITPNT Scope (Attachment 8d – 
Draft 2017 ITPNT Scope).  Moses asked for feedback on the scope document and mentioned staff hopes 
to approve this document in March prior to the April MOPC.  The TWG did not provide any direct 
feedback during the meeting, but staff requested feedback to be sent to Moses or Kirk for incorporation 
into the document.   

Agenda Item 10 – TWG Reports 

MDWG Report 
Nate Morris, MDWG Chair, provided an update to the MDWG Model build (Attachment 9a, 9b, 9c – 
MDWG Report, MDWG Data Matrix, and MDWG Docucode). Nate pointed out the information included in 
the MDWG Data report card for those members who did not meet deadlines pertaining to the MDWG 
Model.   
 
AQITF Report 
Jim McAvoy, AQITF Chair, reported on the progress of the AQITF and its progress in improving the 
Attachment AQ process. Jim discussed that the AQITF had a whitepaper (Attachment 9d, 9e – AQITF GI 
Whitepaper, AQITF Recommendation), however Jim stated the AQITF was not entirely ready for the 
whitepaper to be approved.   
 
TPLTF Report  
Michael Odom gave a verbal update to the TWG about the progress of the TPLTF, which has now begun 
work on TPL-007-1.  Members had no questions related to the TPLTF update. 
 
Dynamic Load Task Force Charter Approval 
Derek Brown, DLTF Chair, presented the TWG with the Dynamic Load Task Force Charter (Attachment 
9e – Dynamic Load Task Force Charter), which details the scope of the group’s work, and asked for TWG 
approval of the charter. 
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Motion:  Harold Wyble made a motion to approve the Dynamic Load Task Force Charter as 
presented.  Randy Lindstrom seconded the motion.  The motion carried with no 
opposition. 
 

TWG Work Schedule 
Kirk presented the TWG with the 2015 TWG Work Schedule (Attachment 9f – TWG Work Schedule), 
which outlines the milestones for the TWG and its different functions.   
 
Prior to the discussion on Agenda Items 11, 12, and 13, the TWG closed the meeting to discuss 
Compliance and Market Sensitive items.   

Agenda Item 11 – Flowgate Process Update 

MOD-030-2 Requirements 
Jonathan Hayes, SPP staff, discussed a presentation that outlined the requirements from NERC 
Standard MOD-030-2 (Attachment 10a – MOD-030-2 Requirements) which outlined each of the 
requirements that must be met using the Annual SPP Flowgate Assessment.  Jonathan pointed out that 
staff reviewed this standard thoroughly when determining any improvements suggested to SPP’s Annual 
Flowgate Assessment.  The TWG had no questions based on Jonathan’s presentation. 
 
Flowgate Improvements 
Moses Rotich, SPP staff, gave a presentation to the TWG outlining the improvements SPP staff and 
asked the TWG to approve the improvements.  Members were agreeable to the process improvements 
and moved the discussion to the specifics of the 2016 Flowgate Assessment.   
 
2016 Flowgate Assessment Scope 
As part of the improvement process Moses reviewed the 2016 Flowgate Assessment Scope document 
with the TWG.  Members requested a lengthier review because coordination was needed within the 
members company’s Planning and Operations groups to verify the flowgate change candidates and TRM.  
Additionally, staff responded to a question about how facilities lower than 100 kV are treated.  Staff 
responded that they are not considered part of the Flowgate Assessment because the standard applies to 
BES facilities, however, SPP does create temporary flowgates for non-BES facilities.  Gayle Nansel 
pointed out that the scope did need to be corrected to include a corrected 1st Tier entities table.   
 

Motion:  Harold Wyble made a motion to accept the 2016 Flowgate Assessment Scope, 
which included the improvements to the Flowgate Assessment process, contingent upon 
staff working with Gayle to update the 1st Tier entities table listed in the document.  Jason 
Shook seconded the motion, which passed unanimously.   

Agenda Item 12 – Temporary to Permanent Flowgate and TRM Approvals 

Will Tootle, SPP staff, presented a group of temporary flowgates that SPP Operations believes should 
permanent flowgates and requested TWG approval of the flowgates and their associated TRM values.  
The TWG had no concerns with these flowgates. 
 

Motion:  Harold Wyble made a motion seconded by Matt McGee to approve the presented 
temporary flowgates become permanent as well as the associated TRM values for each 
flowgate.  The motion passed with no opposition.   

 Agenda Item 13 – SPP’s 2015 TPL-001-04 Comprehensive Report 

Doug Bowman, SPP staff, presented the TWG with SPP’s 2015 TPL-001-4 Comprehensive Report and 
requested TWG approval.  The TWG requested a few changes to the report made during the discussion. 
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Motion:  Jason Shook made a motion, which was seconded by Daniel Benedict, to approve 
SPP’s 2015 TPL-001-4 Comprehensive Report as modified during the meeting.  The motion 
carried unanimously. 

 
At this time the TWG closed session ended, and the meeting was opened back up to the public for 
remainder of the meeting. 

Agenda Item 14 – TPL in the ITP 

Kirk discussed a presentation describing a staff recommendation (Attachment 10 – TPL in the ITP) on the 
two processes to evaluate the TPL-001-4 Planning Events that do not allow for Non-Consequential Load 
Loss or the Curtailment of Firm Transmission Service in the 2016 ITPNT and 2017 ITP10.  The first 
discussion topic was the information analysis included in the 2016 ITPNT Scope.  The TWG agreed with 
staff’s concept of how to perform this analysis.  Members expressed two concerns with staff’s approach.  
The first was not solving the non-converged cases identified in the analysis and the exclusion of 69 kV 
contingencies.  Staff responded that the schedule will not allow for the solving of non-converges due the 
manual effort that work would require for only informational purposes.  Staff also noted that the TPL-001-
4 standard also only considers 100 kV and above contingencies, therefore, staff did not feel it was 
appropriate to address 69 kV contingencies in this analysis.  Kirk requested the TWG endorsement of 
staff’s recommendation. 
 

Motion:  Jason Shook made a motion to endorse staff’s recommended analysis for the 
informational TPL-001-4 work included in the 2016 ITPNT Scope.  Nate Morris seconded 
Jason’s motion.  The motion carried with one abstention from Randy Lindstrom 
 

During the meeting Randy provided the following reasoning for his abstention:   
 

Randy expressed his concern over not solving the non-converged cases during the meeting 
which resulted in his abstention.   

 
Kirk continued discussion on the specific process staff had developed to consider the TPL-001-4 
contingencies in the 2017 ITP10 Scope that do not allow for Non-Consequential Load Loss or the 
Curtailment of Firm Transmission Service.  The process includes multiple steps including a member 
feedback loop to consider system adjustments for TPL P3 events.  Staff identified multiple impacts from 
the inclusion of this analysis such as the increased number of contingencies that would have to be 
analyzed, the increase in the number of Needs, and the additional processing time needed to analyze the 
increased contingencies.  Staff estimated that the Needs Assessment of the 2017 ITP10 may be 
extended by an additional 2 months unless a faster process was developed.  Kirk requested feedback 
from the membership. Kirk asked the members to submit all feedback on the process to him. 

Agenda Item 15 – Wind Integration Study and NTC Acceleration 

Jason Tanner, SPP staff, presented the TWG with the presentation (Attachment 11 – Wind Integration 
Study for TWG) highlighting the results of SPP’s Wind Integration Study which was a combined effort 
between SPP’s Operation and Planning departments.  Additionally, Jason pointed out one of the 
recommendations of the study was to accelerate certain NTCs that would relieve congestion on the 
system for high wind penetration conditions.  Members questioned how that could occur. Staff responded 
that they are investigating how and if any NTCs can be accelerated because this was not a tariff study 
such as the ITPNT assessment.  Jason also mentioned a joint task force that was being developed under 
the Operational Reliability Working Group.  He noted that some Planning experience was desired on the 
group to continue building a relationship between Operations and Planning for both the members and 
SPP.  The TWG was not ready to vote on accelerating the NTCs because too many questions were left 
unanswered about the benefit and ability of the NTCs being accelerated. 
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Agenda Item 16 – RCAR II Models 

Josh Ross, SPP staff, requested an additional TWG approval (Attachment 12 – RCAR II Update) on the 
RCAR II powerflow models due to a few small modifications to the base case.  The TWG had no issue 
with the changes. 
 

Motion:  Alan Myers made a motion to accept the changes to the RCAR II powerflow 
models.  Noman Williams seconded the motion.  The motion passed without opposition.   

 

Agenda Item 17 – Summary of Action Items 

Kirk reviewed the action items from the meeting with the members.  The following is the list of action items 
created during the meeting:   
 

 Staff will review the document submitted by the TSTF and the TWG meeting minutes in order 
to properly represent the discussion on the December 9th, 2016 TWG minutes.   

 Staff to review the schedule to allow more time for members to be able develop idevs for 
the CAPs, mitigations, or model corrections. 

 Staff to verify if breaker locations are incorporated into the PCM module 

 Send out TPL scope in redline format 

 Staff to work with ORWG to revisit Short-Term Emergency Rating Definition and remove 
deletion of language from the SPP Planning Criteria. 

 
 
Seeing there was no further business, the meeting was adjourned at 12:10 pm. 
 
Respectfully Submitted, 
 
 
Kirk Hall 
Secretary 
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Southwest Power Pool 

TRANSMISSION WORKING GROUP MEETING 

November 17-18, 2015 

SPP Corporate Campus – Little Rock, AR 
 
 

• Summary of Action Items • 
 

1. Approved previous meeting minutes 

2. Approved the modified agenda 

3. Approved the modified CIP-002-5.1 methodology 

4. Approved the modified TPLTF Charter 

5. Approved Revision Request 95 

6. Approved Revision Request 97 

7. Approved Revision Request 113 
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Southwest Power Pool 

TRANSMISSION WORKING GROUP MEETING 

November 17-18, 2015 

SPP Corporate Campus – Little Rock, AR 

 
•  M I N U T E S  •  

 

Agenda Item 1 – Administrative Items 

Call to Order 
SPP Chair Mo Awad called the meeting to order at 9:03 a.m. The following members were in attendance 
(Attachment 1a, 1b – Attendance, Net Conference Attendance) or represented by proxy: 

 
Mo Awad, Westar Energy, Inc. 
Scott Benson, Lincoln Electric System (phone) 
John Boshears, City Utilities of Springfield (phone) 
Joe Fultz, Grand River Dam Authority 
John Fulton, Southwestern Public Service Co., (phone) 
Travis Hyde, Oklahoma Gas & Electric (phone) 
Dan Lenihan, Omaha Public Power District (phone) 
Randy Lindstrom, Nebraska Public Power District 
Jim McAvoy, Oklahoma Municipal Power Authority 
Matt McGee, American Electric Power 
Nate Morris, Empire District Electric 
Michael Mueller, Arkansas Electric Cooperative Corporation 
Alan Myers, ITC Great Plains 
Gayle Nansel, Western Area Power Administration 
John Payne, Kansas Electric Power Cooperative, Inc. 
Jason Shook, GDS Associates representing ETEC 
Matthew Stoltz, Basin Electric Power Cooperative 
Kalun Kelly. Western Farmers Electric Cooperative proxy for Tim Smith 
Noman Williams, South Central MCN 
Harold Wyble, Kansas City Power and Light  

 
Kirk Hall, SPP staff, confirmed that there was a quorum.  
 
Proxies 
Kirk informed the group there was one proxy (Attachment 1c – Proxies).  Kalun Kelly, Western Farmer’s 
Electric Cooperative, held Tim Smith’s proxy for the entirety of the meeting.  During the meeting Noman 
Williams provided his proxy to Jody Holland for a short time as he stepped out of the room as noted in the 
minutes below 
 
Antitrust Guidelines 
Kirk reviewed the Antitrust Guidelines (Attachment 1d – Antitrust Guidelines) with the group. 
 
Previous Meeting Minutes 
Mo asked the group if there needed to be any changes to the meeting minutes (Attachment 1e, 1f, 1g, 1h 
– Draft August 18-19 TWG Face-to-Face Meeting Minutes, Draft September 16 Net Conference Meeting 
Minutes, Draft September 29 Net Conference Meeting Minutes, Draft October 21 Net Conference Meeting 
Minutes) before approval.  No changes were requested to any of the meeting minutes.   
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Motion:  Noman Williams made a motion to approve the set of meeting minutes as posted.  
Jason Shook seconded Alan’s motion.  The motion was approved unanimously. 

 
Agenda Approval 
Mo requested any modifications to the meeting agenda (Attachment 1i – Meeting Agenda). Kirk removed 
Revision Request 57 from the model based upon a large amount of changes made by the Competitive 
Transmission Process Task Force during their review of the revision request.   
 

Motion:  Alan Myers made a motion to accept the meeting agenda as modified.  Nate 
Morris seconded the motion, which passed unopposed. 

 
Background Materials 
Mo asked the members if they had any comments related to the meeting materials posted.  Members had 
no comments related to the materials.   

Agenda Item 2 – Review of Past Action Items 

Kirk reviewed the Action Items (Attachment 2 – Action Items) list with the members.  Members had no 
question or concerns with the Action Items.  Staff did receive one request from stakeholders to provide a 
more visible way for stakeholders to find the ITP schedules on spp.org.   
 

Agenda Item 3 – MOPC/BOD Update 

Mo updated the group on the latest round of Markets and Operations Policy Committee (MOPC) and 
Board of Directors (Board) meetings.  Mo informed the TWG about the MOPC and Board’s decision to 
incorporate the TPL assessment in the 2017 ITP10 Assessment.  Kirk pointed out to the group that staff 
would come back to the TWG and ESWG with some adjustments to the scope based on that modification 
proposed by the MOPC and BOD.  Mo also updated the group on the Capacity Margin Task Force and 
the approved NTC re-evaluations.   

Agenda Item 4 – TPITF Update 

Mo gave an overview of the Transmission Planning Improvement Task Force meeting on November 12-
13.  Mo informed the group that the TPITF discussed including economics in the Near Term, potential 
model years and scenarios to be built/studied, mechanisms to issue NTCs based on real-time issues, and 
the merging of the TPL and ITP processes.    

Agenda Item 5 – AQITF 

Jim McAvoy, AQITF chair, and Jason Speer, SPP staff, provided the TWG an update on the progress of 
the AQITF (Attachment 3 – AQITF Update) and the roadblock to the task force’s goal of improving the 
Attachment AQ process.  They discussed the issue currently dividing staff and the stakeholders as it 
related to NERC Standard FAC-002-2.  Stakeholders prefer to perform the studies and have staff review 
and sign off on the results, but staff is not entirely comfortable with that approach.  The group asked for 
an opinion from the SPP RE.  Jeff Rooker did not have an official RE opinion.  It was pointed out that the 
standard covers load additions as well as generator additions and interconnections.  Based upon this the 
TWG asked Jim McAvoy to work with staff to develop a roles and responsibilities whitepaper that would 
outline how SPP and its stakeholders would comply with FAC-002-2. 
 

Action Item:  Jim McAvoy to work with Charles Hendrix and Jonathan Hayes to develop a 
whitepaper outlining how SPP and its members comply with FAC-002-2, including the 
identification of the roles and responsibilities of staff and stakeholders.   
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Agenda Item 6 – Disturbance Performance Requirements 

Derek Brown, Westar Energy, gave a presentation (Attachment 4 – TWG Transient Voltage Criteria) on 
Dynamic Load Modeling and its effects on the dynamic portion of the annual TPL assessments using the 
TWG-approved Disturbance Performance Requirements.  Derek presented two options for the group to 
pursue.  Member all generally agreed that a task force was the best option, however, they felt that 
improving the dynamic load data for the models should be the first step.  Mo directed that a task force be 
created to begin working on developing the dynamic load models and then recommending any changes 
to the Disturbance Performance Requirements based upon analysis performed and reviewed by the task 
force.  Mo assigned the chair of the yet to be named task force to be Derek Brown.  The following people 
were nominated for inclusion on the group:  Rene Miranda (SPS), Brian Brownlow (NPPD), Matthew 
Stoltz (Basin), and Derek Brown (Westar).  Mo directed Derek to begin working on a name and writing a 
charter.  Kirk instructed any others who were interested in being a member or nominating someone from 
their company as a member to let him know as soon as possible.   

Agenda Item 7 – 2015 NERC Assessments Update  

TPL-001-4 Steady State Assessment Update and Report Review  
Jason Terhune, SPP staff, presented the group an update (Attachment 5a – 2015 TPL Steady State 
Report).  Jason informed the group that staff had completed about 85% of the member-submitted 
Corrective Action Plans (CAPs).  Jason also asked for feedback on the Steady State report draft provided 
for the meeting.  Members asked that the scope be added to the report as an appendix to provide 
additional detail.  Staff asked the members if they would like to continue developing a comprehensive 
report.  Members agreed that they would like to continue the comprehensive report with the inclusion of 
the Short Circuit assessment data.   
 
2015 Dynamic Stability Assessment Update 
Doug Bowman, SPP staff, updated the group on the progress of the 2015 TPL Dynamic Assessment.  
Doug let the members know that the Fast Fault scans had been completed and the Enfuzion runs for the 
contingency analysis would begin within a week.  At that point he would be contacting members to 
provide comments, CAPs, and Critical Clearing Times.  John Fulton asked for staff to provide the SPPR 
tool that was discussed during the August meeting to stakeholders.  Doug informed the members that an 
extra call in December would be needed to approve the report.  Kirk agreed to send out a poll to find the 
best date to schedule the meeting.   
 

Action Item:  Staff to provide the SPPR tool to the members.   
 

Mo pointed out that he is concerned with the progress of the assessment compared to the remaining time 
left to complete the assessment.   
 
Short Circuit Update 
William Holden, SPP staff, provided a draft report (Attachment 5b – 2015 SPP TPL Short Circuit 
Assessment) to the members for review.  Members asked that each scope be attached as an appendix to 
the individual report.  Members had no comments on the draft report.   
 
CIP-002-5.1 Update and Methodology Modification 
Michael Odom, SPP staff, informed the TWG that staff had completed the work for the annual CIP-002-
5.1 assessment.  Michael brought a change to the CIP-002-5.1 methodology (Attachment 5c – CIP-002-
5.1 Methodology) that changes the way stakeholders are informed of the results. 
 

Motion:  Noman Williams made a motion to approve the changes to the CIP-002-5.1 
Methodology.  Nate Morris seconded the motion.  The motion passed unanimously.   

 
FAC-013-2 Report 
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Blake Poole, SPP staff, presented the FAC-013-2 Assessment report to the TWG for feedback 
(Attachment 5d, 5e – Transfer Capability Assessment Report, FAC-013-2 TWG).  Members asked if all 
transfers from the DC ties were included in the analysis, because they are not all shown in the report.  
Blake responded that some transfers get filtered out if the available transfer capability is higher than the 
transfer amount.  Staff requested that members provide those POR/PODs to staff to check to make sure 
they were not filtered out.  Members requested that language be added to the report.  Members also 
asked questions about how the results were reported and how the informational data was meant to be 
used.  Staff plans to address the concerns with the individuals and bring the report back in December for 
TWG approval. 

Agenda Item 8 – 2016 ITPNT Update 

Kirk gave an update to the TWG on the 2016 ITPNT (Attachment 6 – 2016 ITPNT Update).  Members 
asked some general questions related to the information which included data on the Needs Assessment 
and the current schedule.  Conversation then turned to the number of solutions reported and Competitive 
Transmission Process Task Force (CTPTF) discussion related to changing the Transmission Owner 
Selection Process.  Noman Williams informed the group on the CTPTF discussion from its most recent 
meeting.   

Agenda Item 9 – 2017 ITP10 Update 

Chris Jamieson, SPP staff, gave the TWG an update (Attachment 7 – 2017 ITP10 Siting) on the Siting 
process for the 2017 ITP10.  Chris detailed the process staff used to develop the draft siting plans for the 
wind and solar resource plans.  Chris informed that members that staff planned to post the draft siting 
plans by November 20th.   

Agenda Item 10 – TWG Reports 

TPLTF Charter 
Michael Odom, SPP staff, brought a revised TPLTF charter (Attachment 8a – TPLTF Charter) to add 
TPL-007-1 to scope of work and requested approval from the TWG.  Mo asked the TWG if they felt the 
TPLTF should a longer standing working group.  The group asked that the TPLTF make a 
recommendation to the TWG at the completion of their work as to whether the TPLTF should become a 
permanent working group.  
 

Motion:  Alan Myers made a motion to approve the modified TPLTF Charter.  Harold Wyble 
seconded the motion, which passed unopposed.  

 
MDWG Report 
Nate Morris, MDWG Chair, reported on the latest information (Attachment 8b – MDWG Update) from the 
Model Development Working Group.  Nate reported on the progress of the current MDWG model build 
and that the load data would be locked this year after Pass 2.  Nate also updated the TWG on the 
progress of an action item on DC Tie modeling. Nate reported there was no consistency between those 
who provided answers. 
 
TWG Work Schedule 
Kirk then discussed the TWG Work Schedule (Attachment 8c – TWG Work Schedule).  He noted the 
important items occurring before the next Quarterly TWG meeting.   

Agenda Item 11 – Reserve Margin LOLE Study Report Update 

Michael Odom informed the group of the Reserve Margin LOLE study (Attachment 9a, 9b – 2015 
Planning Reserve Margin LOLE Study Report Update, Draft 2015 Reserve Margin 2015 Report).  Michael 
presented the 2015 LOLE Reserve Margin study for educational purposes as requested from TWG 
members.  The explanation of Loss Of Load Expectation (LOLE) and the assumptions that were used in 
the LOLE Limbo study were discussed.  Generation outages and load forecast uncertainty were 



 
 
 
 

Page 6 of 7 

discussed as the main drivers of the probabilistic analysis.  The 2015 LOLE Reserve Margin (Limbo) 
study results were presented.   
 
Noman asked what drove the flip in the 2017 results for the 7.53% Reserve margin as opposed the higher 
tested Reserve margins for 2017.  Michael responded that in 2017, a load in a transmission constrained 
area of SPP had load that was on the cusp of shedding and with most of the probabilities, the load 
multiplier was enough to force it to shed driving the LOLE results high.  With the higher reserve margins 
(more capacity), this area didn’t need to shed load as often and therefore the trend decreased in 2017 for 
each consecutive tested reserve margin. 
 
Jason asked if the Limbo study results will drive the reserve margin that SPP plans to recommend.  
Michael stated that is correct, the Limbo study is intended to determine how low of a reserve margin SPP, 
as a BA, can go down to without compromising reliability.  Michael also mentioned that the CMTF has not 
yet come to a consensus on a new Reserve Margin requirement for SPP. 
 
*Noman Williams left the room and provided a temporary proxy to Jody Holland, South Central MCN 

Agenda Item 12 – Revision Request Approvals 

Revision Request 95 
Eric Henderson, SPP staff, informed the TWG about Revision Request 95 (Attachment 10a – Revision 
Request 95) and asked the group for an endorsement or approval.  The TWG had no concerns with 
Revision Request 95. 
 
 

Motion:  Randy Lindstrom made a motion that Revision Request 95 had no adverse 
impacts to reliability.  Harold seconded the motion.  The motion passed unanimously.   
 

Revision Request 97 
Kirk then explained Revision Request 97 (Attachment 10b – Revision Request 97 to the TWG asking 
them to endorse or approve the revision request.  TWG had no issues with the revision. 
 

Motion:  Randy Lindstrom made a motion that Revision Request 97 had no adverse 
impacts to reliability.  Harold Wyble seconded the motion which passed without 
opposition.  

 
Revision Request 113 
Tim Miller, SPP staff, explained Revision Request 113 (Attachment 10c – Revision Request 113). 
 

Motion:  Jody Holland made a motion that Revision Request 113 had no adverse impacts 
to reliability.  Jim McAvoy seconded the motion.  The motion passed unanimously. 

 
*Noman Williams returned to the meeting regaining his vote.   

Agenda Item 13 – RCAR II Update 

Josh Ross, SPP staff, updated the TWG on the progress of the RCAR II assessment and the RCAR II 
model build.  Josh stated that the models were posted for member review with a feedback deadline of 
November 30, 2015.  Stakeholders asked if the RCAR II model would be very different than the RCAR I 
model.  Josh expected the model to be similar with the main changes to be generation, load, and 
sponsored upgrades.   

Agenda Item 14 – NERC Standards Group Update 

Shannon Mickens, SPP staff, update the group with the latest information regarding NERC Standards 
(Attachment 11 – NERC Standards Group Update).  Members asked why CIP-014-2 was not a standard 
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NERC was not focusing on for the rest of 2015.  Shannon noticed its absence from that list, but was 
unsure why it was left off.   

Agenda Item 15 – Interconnection Updates 

There were no interconnections to discuss. 

Agenda Item 16 – 2016 TWG Meeting Schedule 

Kirk presented the TWG with a proposed 2016 meeting schedule (Attachment 12 – 2016 TWG Meeting 
Schedule.  Kirk asked members for feedback on two of the face-to-face locations.  The group settled on 
Kansas City in February and Billings in August.  They also discussed moving the date of the February 
meeting to the following week to keep members and staff from traveling on a holiday.   

Agenda Item 17 – Summary of Action Items 

Kirk reviewed the action items with the group: 
 

 Jim McAvoy to work with Charles Hendrix and Jonathan Hayes to develop a whitepaper 
outlining how SPP and its members comply with FAC-002-2, including the identification of 
the roles and responsibilities of staff and stakeholders.   

 Staff to provide the SPPR tool to the members.   

Agenda Item 22 – Discussion of Future Meetings 

Mo reminded the group of the next scheduled meetings.   
 
Seeing there was no further business, the meeting was adjourned at 11:03 am.   
 
Respectfully Submitted, 
 
 
Kirk Hall 
Secretary 
 



 

Relationship-Based  •  Member-Driven  •  Independence Through Diversity 

Evolutionary vs. Revolutionary  •  Reliability & Economics Inseparable 

Southwest Power Pool, Inc. 

TWG NET CONFERENCE 

December 9, 2015 

Net Conference – Little Rock, Arkansas 

 

• Summary of Action Items • 

1. Approved SPP’s 2015 FAC-013-2 Report 

2. Approved removal  a duplicate flowgate 

  



 

Relationship-Based  •  Member-Driven  •  Independence Through Diversity 

Evolutionary vs. Revolutionary  •  Reliability & Economics Inseparable 

Southwest Power Pool, Inc. 

TWG NET CONFERENCE 

December 9, 2015 

Net Conference – Little Rock, Arkansas 

 

• MINUTES • 

Agenda Item 1 – Administrative Items 

Alan Myers called the meeting to order at 9:04 a.m. The following TWG members were in attendance 
(Attachment 1a, 1b – Attendance, Proxies) or represented by proxy: 
 

Scott Benson, Lincoln Electric System 
John Boshears, City Utilities of Springfield 
John Fulton, Southwestern Public Service Co. 
Joe Fultz, Grand River Dam Authority 
Dan Lenihan, Omaha Public Power District 
Randy Lindstrom, Nebraska Public Power District 
Jim McAvoy, Oklahoma Municipal Power Authority, also proxy for Noman Williams, South Central 
MCN  
Matt McGee, American Electric Power 
Nate Morris, Empire District Electric  
Michael Mueller, Arkansas Electric Cooperative Corporation 
Alan Myers, ITC Great Plains 
Gayle Nansel, Western Area Power Authority 
Katy Onnen, Kansas City Power & Light, proxy for Harold Wyble, Kansas City Power & Light 
John Payne, Kansas Electric Power Cooperative 
Matthew Stoltz, Basin Electric Power Cooperative 
 

Kirk Hall, SPP staff, confirmed that there was a quorum for the TWG. 

Agenda Item 2 – FAC-013-2 

Blake Poole, SPP staff, presented the updated FAC-013-2 (Attachment 2 – FAC-013-2) report to the 
TWG and requested their approval.  Members agreed with staff’s edits to the report that were requested 
during the previous call.   
 

Motion:  Matt McGee made a motion to approve the FAC-013-2 report.  Scott Benson 
seconded the motion.  The motion passed unanimously.   

 
Agenda Item 3 – TPL-001-4 Assessment Update  
Steady State Report 
Jason Terhune, SPP staff, reviewed an updated version of the 2015 SPP TPL-001-4 Steady State 
Assessment Report (Attachment 3a – Steady State TPL-001-4 report).  Members raised questions about 
how the report was meeting compliance for Spare Equipment Strategy, Protection Systems Impact, 
Cascading, and 1st Tier contingencies.  Jason agreed that the report should contain that information and 
agreed to provide it in the next draft version.   
 
Short Circuit Report 
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William Holden, SPP staff, reviewed an updated version of the 2015 SPP TPL-001-4 Short Circuit 
Assessment Report (Attachment 3b – Short Circuit TPL-001-4 report).  Gayle Nansel asked about the 
removal of the Integrated Systems members being removed from the report.  Staff agreed that the 
inclusion of the IS needed to be revisited before attaining approval on the TPL reports.   

 
Agenda Item 4 – Flowgate Removal  
Kirk informed the TWG a duplicate flowgate had been identified by SPP Operations (Attachment 4 – 
Flowgate Removal) recently and requested approval from the TWG to remove the duplicate.  Kirk pointed 
out that the original flowgate was being used to in AECI’s AFC process and would continue to be.  Kirk 
requested the TWG approve the removal of the duplicate flowgate.   
 

Motion:  John Fulton made a motion to remove the duplicate flowgate, seconded by Matt 
McGee.  The motion was approved with no opposition.  
 

Agenda Item 5 – WECC-EI Seams Study  
This item was struck from the agenda due to a conflict with the presenter. 
 

Agenda Item 6 – 2015 ITP10 Siting 
Chris Jamieson, SPP staff, reviewed the most recent resource and siting plan (Attachment 5 – 2017 
ITP10 Siting Maps) with the TWG.  Chris discussed the Conventional, Wind, and Solar siting locations for 
Future 1, 2, and 3.  He also pointed out that a more detailed discussion would take place during the 
December 10th Economic Studies Working Group meeting.  He asked for feedback from the members on 
any of the sites selected.   
 
Seeing there was no further business, the meeting was adjourned at 10:37 am.   
 

Respectfully Submitted, 
 
 
Kirk Hall 
Secretary 
 
 



 

Relationship-Based  •  Member-Driven  •  Independence Through Diversity 

Evolutionary vs. Revolutionary  •  Reliability & Economics Inseparable 

Southwest Power Pool, Inc. 

TWG NET CONFERENCE 

December 16, 2015 

Net Conference – Little Rock, Arkansas 

 

• Summary of Action Items • 

1. Approved the use of the Steady State Reliability Metrics as an evaluation tool of Non-Transmission 
Solutions. 

2. Endorsed Revision Request 57 

3. Approved a modification to SPP’s Disturbance Performance Requirements 
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Southwest Power Pool, Inc. 

TWG NET CONFERENCE 

December 16, 2015 

Net Conference – Little Rock, Arkansas 

 

• MINUTES • 

Agenda Item 1 – Administrative Items 

TWG Vice-Chair Travis Hyde called the meeting to order at 9:04 a.m. The following TWG members were 
in attendance (Attachment 1a, 1b – Attendance, Proxies) or represented by proxy: 
 

Scott Benson, Lincoln Electric System 
John Boshears, City Utilities of Springfield 
John Fulton, Southwestern Public Service Co. 
Joe Fultz, Grand River Dam Authority 
Jody Holland, South Central MCN, proxy for Noman Williams, South Central MCN 
Travis Hyde, Oklahoma Gas & Electric 
Dan Lenihan, Omaha Public Power District 
Randy Lindstrom, Nebraska Public Power District 
Jim McAvoy, Oklahoma Municipal Power Authority  
Matt McGee, American Electric Power 
Nate Morris, Empire District Electric  
Michael Mueller, Arkansas Electric Cooperative Corporation 
Alan Myers, ITC Great Plains 
Gayle Nansel, Western Area Power Authority 
Matthew Stoltz, Basin Electric Power Cooperative 
Jason Shook, GDS Associates, Inc. representing ETEC 
Harold Wyble, Kansas City Power & Light 
 

Kirk Hall, SPP staff, confirmed that there was a quorum for the TWG. 

Agenda Item 2 – TPL-001-4 Assessment Report Approvals 

Kirk mentioned that the reports were no longer considered an action item because the issue of including 
the IS in the TPL had not been determined.  The goal is that all 4 TPL reports would be voted on during 
the December 30th call.   
 
Steady State Report 
Jason Terhune, SPP staff, informed the members of the changes to the Steady State report (Attachment 
2a – 2015 TPL Steady State Report) requested since the last meeting.  Members had no comments on 
the report during the meeting, but were encouraged to continue submitting feedback.  
 
Short Circuit Report 
Kirk reviewed the updated Short Circuit report (Attachment 2b – 2015 TPL Short Circuit Report).  He 
noted that only one change had been requested since the background material posting and that change 
had been made.  Members had no comments on the report during the meeting, but were encouraged to 
continue submitting feedback. 
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Agenda Item 3 – Evaluation of Non-Transmission Solutions  

Kirk began discussion of how SPP would like to evaluate Non-Transmission Solutions (Attachment 3 – 
Evaluation of Non-Transmission Solutions).  Discussion centered initially on what kind of solution would 
go through this process.  Staff informed the group that this would be used for all solutions submissions 
that were considered a Non-Transmission Solution as marked by the submitter on the DPP form.  These 
types of solutions could include: legacy Operating Guides, potential new Operating Guides, and operator 
actions.  Members did point out that they saw a potential opportunity for manipulating the process and 
suggested this process be detailed in a Business Practice especially as it related to the 2017 ITP10 and 
upcoming ITP studies.   
 
Staff reiterated the recommendation was to only use the approved Steady State Reliability Metrics as a 
tool to determine the quantitative viability of a Non-Transmission Solution and would consider qualitative 
aspects of these solutions.  Similarly to what was discussed during the approval of the Steady State 
Reliability Metrics, staff explained that engineering judgement would be used in the evaluation of Non-
Transmission Solutions and whether or not it should be the most beneficial solution in the final portfolio.  
Members also requested the Reliability Metrics  
 

Motion:  Joe Fultz made a motion to accept staff’s recommendation to use the Steady 
State Reliability Metrics as a method of evaluation in the 2016 ITPNT.  Jason Shook 
seconded the motion.  The motion passed with one ‘No’ vote from Jody Holland, and one 
abstention from Alan Myers 
 

 After the meeting Jody Holland provided the following reasoning for his ‘No’ vote: 
 

Concerning the evaluation of non-transmission solutions, using the reliability metrics in the ITPNT 
assumes the current model set is the best representation up to 10 years out.  The discussion 
focused on engineering judgement versus having a documented process.  Without 
documentation, there is a risk that the Short Term Reliability window will be abused.  It is our 
opinion that the reliability metrics should not be used outside the 3-year Short Term Reliability 
window.  We also have concern that TO's have the ability to drive projects that meet their needs 
while potentially not supporting or providing the same level of reliability for wholesale customers 
on their system. In most cases a wholesale customer does not have the ability or even the equal 
right to propose a non-transmission solution to the RTO. This new process will require a higher 
level of review to make sure that all customers are treated consistently under the Tariff.  This also 
appears on the face as a way for the incumbent Transmission Owners to by-pass the competitive 
process and delay needed transmission and move it into the 3-year reliability window.  We would 
recommend that if this process is moved forward that it be spelled out in the Tariff and that the 3-
year reliability exclusion be reviewed for possible removal. 
 

Alan Myers provided the following reasoning for his abstention: 
 
ITC does not object to the use of the reliability metrics in evaluating non-transmission solutions in 
and of itself.  We do, however, think that more concrete and transparent guidance on how to 
evaluate and apply non-transmission solutions is needed. 

Agenda Item 4 – Revision Request 57  

Cary Frizzell, SPP staff, presented Revision Request 57 (Attachment 4 – RR57) which aimed to correct 
some language in the NTC Re-evaluation business practice.  Members requested no changes to the 
revision request.  
 

Motion:  Alan Myers made a motion to endorse RR 57.  Jason Shook seconded the motion, 
which passed unopposed.   
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Agenda Item 5 – Modification to Disturbance Performance Requirements  

John Fulton, SPP staff, brought a modification to the SPP Disturbance Performance Requirements 
(Attachment 5 – Disturbance Performance Requirements).  John pointed out that the wording of the 
document was somewhat restrictive.  Randy Lindstrom expressed his concern that the TWG’s quick 
review of this document is not detailed enough since a more technical task force, the Transient Stability 
Task Force) was the group that developed it initially.  A question was raised about the how the amount of 
time before stability must be maintained was determined.  A member of the original TSTF, noted that the 
document was originally approvdiscusseded by the TSTF with the delay, but it was struck not included 
during the TWG final approval.   
 

Motion:  John Fulton made a motion to accept the revision to SPP’s Disturbance 
Performance Requirements as modified during the meeting.  Matt McGee seconded the 
motion.  The motion passed with two (2) ‘No’ votes from Harold Wyble and Randy 
Lindstrom.   
 

Randy Lindstrom provided the following reasoning for his ‘No’ vote: 
 

Randy Lindstrom, NPPD, voted No on this motion because he did not support an expedited 
change in SPP Stability Criteria without more detailed stakeholder review of the technical merits 
supporting the Criteria change. This last minute Criteria change undermines the work that the 
original Transient Stability Task Force put into developing the Criteria and it further undermines 
the effectiveness of the recently formed TWG Dynamic Load Modeling Task Force.      
 

Harold Wyble provided the following reasoning for his ‘No’ vote: 
 
I would echo the concerns that Randy Lindstrom voiced on TWG call.  I am concerned that this is 
a very late change to the criteria that has not been fully vetted by the TWG. 

Agenda Item 6 – WECC-EI Seams Study   

Jay Caspary, SPP staff, presented the concept of an upcoming study which will focus on the DC ties that 
separate the Eastern Interconnect with the Western Interconnect.  Jay informed the members that the 
goal of the study is to evaluate all aspects of the aging and potentially constraining nature of the existing 
DC ties.  Members had a few requests to add data to the presentation.  It was also suggested that some 
of the analysis and outcomes be reviewed in the next ITP20 assessment.  Jay requested all those with 
interest in the study to stay engaged.  
 
Seeing there was no further business, the meeting was adjourned at 11:03 am.   
 

Respectfully Submitted, 
 
 
Kirk Hall 
Secretary 
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Southwest Power Pool, Inc. 

TWG NET CONFERENCE 

December 30, 2015 

Net Conference – Little Rock, Arkansas 

 

• Summary of Action Items • 

1. Approved SPP’s 2015 TPL-001-4 Steady State Assessment 

2. Approved SPP’s 2015 TPL-001-4 Short Circuit Assessment 
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Southwest Power Pool, Inc. 

TWG NET CONFERENCE 

December 30, 2015 

Net Conference – Little Rock, Arkansas 

 

• MINUTES • 

Agenda Item 1 – Administrative Items 

TWG Vice-Chair Travis Hyde called the meeting to order at 10:02 a.m. The following TWG members were 
in attendance (Attachment 1a, 1b – Attendance, Proxies) or represented by proxy: 
 

Scott Benson, Lincoln Electric System 
John Boshears, City Utilities of Springfield 
John Fulton, Southwestern Public Service Co. 
Joe Fultz, Grand River Dam Authority 
Noman Williams, South Central MCN 
Travis Hyde, Oklahoma Gas & Electric 
Dan Lenihan, Omaha Public Power District 
Randy Lindstrom, Nebraska Public Power District 
Matt McGee, American Electric Power 
Nate Morris, Empire District Electric  
Michael Wegner, ITC Great Plains, proxy for Alan Myers, ITC Great Plains 
Gayle Nansel, Western Area Power Authority 
Matthew Stoltz, Basin Electric Power Cooperative 
Jason Shook, GDS Associates, Inc. representing ETEC 
Harold Wyble, Kansas City Power & Light 
 

Kirk Hall, SPP staff, confirmed that there was a quorum for the TWG. 
 
Kirk gave the TWG a quick overview for the reason for the call, which was to approve SPP’s 2015 TPL-
001-4 Assessments. 
 
Tony Green, SPP staff, gave an overview of the last 24 hours of work completed by SPP staff. 

Agenda Item 2 – TPL-001-4 Assessment Report Approvals 

Steady State Report  
Jason Terhune, SPP staff, presented the TWG with SPP’s 2015 TPL-001-4 Steady State Report 
(Attachment 2a – 2015 SPP TPL-001-4 Steady State Assessment).  Jason pointed out the members the 
sections that were added at the request of TWG members during the December 16 Net Conference.  
Randy Lindstrom asked about the screening results associated with facilities owned by WAPA RMR 3 
specific branches that they found overloaded in NPPD’s assessment.  Michael Odom informed Randy 
that those violations would appear in the tables as NPPD violations because the model shows them in 
NPPD’s area.  Jason then requested the TWG approve the report. 
 

Motion:  Jason Shook made a motion to approve staff’s 2015 TPL-001-4 Steady State 
Assessment.  Scott Benson seconded the motion.  The motion was passed with one 
abstention from Randy Lindstrom.   
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After the meeting Randy Lindstrom provided the following reasoning for his abstention:   
 

NPPD fully supports the results of SPP’s TPL Steady State Assessment of the NPPD owned 
facilities in Area 640. NPPD worked closely with the SPP PC throughout the 2015 TPL Steady 
State Assessment process to review all results associated with NPPD owned facilities. However, 
NPPD could not validate the results of SPP’s Steady State Assessment of the WAPA-RMR 
owned facilities which are assigned to area 640. NPPD was not previously notified by SPP, 
WAPA, or Tri-State that SPP was performing the TPL assessment for these WAPA-RMR facilities 
assigned to NPPD’s Area 640. During the review of SPP’s assessment results for Area 640, 
NPPD identified significant numbers of potential thermal and voltage violations for the WAPA and 
Tri-State facilities assigned to Area 640. Since there was no coordination of these assessment 
results associated with the WAPA and Tri-State owned facilities, NPPD could not validate the 
SPP results for the WAPA-RMR facilities documented in the TPL Steady State Assessment.   
 

Short Circuit Report 
Charles Hendrix, SPP staff, presented SPP’s 2015 TPL-001-4 Short Circuit Assessment (Attachment 2b – 
SPP’s TPL-001-4 Short Circuit Assessment) and requested approval.  Charles pointed out that the 
violation table had been corrected and that extra analysis for the WAPA UMZ zone was detailed in a 
separate report.  Charles then asked for approval. 
 

Motion:  Nate Morris made a motion to approve SPP’s 2015 TPL-001-4 Short Circuit 
Assessment.  John Fulton seconded the motion.  The motion passed with no opposition. 
 

Stability Report 
Doug Bowman, SPP staff, updated the TWG on the progress of the 2015 SPP TPL-001-4 Stability 
Assessment.  Doug informed the members that 88 locations were reported as severe locations for 
stability as identified by the Fast Fault Screening.  Those locations were analyzed in PSSE and the 
Critical Clearing Times were reviewed by members.  The locations in the 1st Tier areas were being 
coordinated with MISO also.  Doug then reviewed the draft Stability Report (Attachment 2c – SPP’s 2015 
TPL-001-4 Stability Assessment) with the TWG.  He did correct some data listed in the report and 
reported that staff was analyzing 4,852 contingencies in each of the models.  Doug then reviewed the 
comprehensive violation table that shows how many violations were found in each area.  Doug reported 
that at the time of the meeting 7 areas were completed, 6 areas had been completed by staff but were 
waiting on member responses, and 8 were in study (5 post-processing phase, 2 analysis phase, 1 prep 
phase.   
 
Members began discussing some of the results that were being provided to them and how to meet 
compliance with non-SPP members.  The topic of the SPP Disturbance Performance Requirements was 
also brought it.  Multiple members agreed that there needed to be a methodology within the document to 
note that some instances where the Disturbance Performance Requirements were not met due to the 
mathematical equation, but that instability did not actually occur.  
 
Staff then requested those SPP members who rely on SPP’s assessment to complete their compliance 
send in that information by email and committed to send out a formal request by email to the Compliance 
contacts.     
 
Comprehensive TPL Report 
This item was tabled for a later meeting.   
 
Seeing there was no further business, the meeting was adjourned at 11:26 am.   
 

Respectfully Submitted, 
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Kirk Hall 
Secretary 
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Southwest Power Pool, Inc. 

TWG NET CONFERENCE 

January 20, 2016 

Net Conference – Little Rock, Arkansas 

 

• Summary of Action Items • 

1. Approved RR141 

2. Approved Nathan McNeil, Westar, as the new TWG Vice-Chair 

3. Approved the GOFs for the 2017 ITP10 and RCAR II assessments 
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Southwest Power Pool, Inc. 

TWG NET CONFERENCE 

January 20, 2016 

Net Conference – Little Rock, Arkansas 

 

• MINUTES • 

Agenda Item 1 – Administrative Items 

TWG Chair Travis Hyde called the meeting to order at 9:02 a.m. The following TWG members were in 
attendance (Attachment 1a, 1b – Attendance, Proxies) or represented by proxy: 
 

Scott Benson, Lincoln Electric System 
John Boshears, City Utilities of Springfield 
John Fulton, Southwestern Public Service Co. 
Joe Fultz, Grand River Dam Authority 
Jody Holland, South Central MCN, proxy for Noman Williams, South Central MCN 
Travis Hyde, Oklahoma Gas & Electric 
Kalun Kelley, Western Farmers Electric Cooperative 
John Knofczynski, East River Electric Cooperative 
Dan Lenihan, Omaha Public Power District 
Randy Lindstrom, Nebraska Public Power District 
Jim McAvoy, Oklahoma Municipal Power Authority 
Matt McGee, American Electric Power 
Nathan McNeil, Wester Energy Inc. 
Nate Morris, Empire District Electric 
Michael Mueller, Arkansas Electric Cooperative Corporation 
Alan Myers, ITC Great Plains 
Gayle Nansel, Western Area Power Authority 
John Payne, Kansas Electric Power Cooperative 
Matthew Stoltz, Basin Electric Power Cooperative 
Jason Shook, GDS Associates, Inc. representing ETEC 
Harold Wyble, Kansas City Power & Light 
 

Kirk Hall, SPP staff, confirmed that there was a quorum for the TWG. 

Agenda Item 2 – Revision Request Task Force Recommendation  

This item was struck from the agenda due to a conflict with the presenter. 

Agenda Item 3 – RR141 

Jason Smith, SPP staff, presented Revision Request 141 (Attachment 2 – RR141) to the TWG and 
requested their approval.  Jason made sure to note that this modification only affects the Operating 
Horizon and will not change anything in the Planning Horizon.  The TWG discussed various items within 
the Revision Request and made a few additional adjustments to the language which are documented in 
the Revision Request.   
 

Motion:  John Fulton made a motion to accept the TWG modified version of RR141.  John 
Boshears seconded his motion.  The TWG approved the motion unanimously.   
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Agenda Item 4 – TWG Vice-Chair Nominations 

Travis then discussed the Vice-Chair opening with the TWG.  Travis informed the group that two TWG 
members, Nathan McNeil and Nate Morris, were agreeable to accept a nomination as the Vice-Chair.   
 

Roll Call Vote:  The TWG held a roll call vote and approved Nathan McNeil as the new TWG 
Vice-Chair by a vote of 12-4. 

Agenda Item 5 – 2016 ITPNT Update 

Jason Davis, SPP staff, updated the group on the progress of the 2016 ITPNT assessment.  Jason said 
that staff is hoping to post a draft portfolio by Monday and would send out cost estimates for non-
competitive upgrades to the TOs per the approved cost estimate solution developed by the CTPTF and 
approved by the TWG and MOPC.  Jason also mentioned that staff is planning to push back the first 
planning summit from early February to later in the month.   

Agenda Item 6 – 2015 TPL Stability Update 

Doug Bowman, SPP staff, provided an update on the 2015 TPL Stability Assessment.  Doug reported that 
16 entities were complete and 5 were remaining.  Of those 5, 4 are in mitigation stage, 1 is in analysis 
stage.  Staff expects to complete its draft report by January 29th and is looking to schedule a meeting the 
following week.   

Agenda Item 7 – 2017 ITP10 Update 

Generator Outlet Facilities 
Kirk discussed the process (Attachment 3 – GOFs) staff went through to determine the Generator Outlet 
Facilities (GOFs).  Kirk discussed the GOFs with the members pointing out which upgrades were being 
carried over from the 2015 ITP10 because of a similar resource and site, as well as going over the new 
GOFs based upon new resources in the 2017 ITP10 Resource Plan.  Kirk pointed out that during the 
process of developing the GOFs he worked with each member individually to develop the best upgrade 
according to the process.  Kirk requested the group approve the GOFs to be added to the models 
officially, but due to changes made the day before was willing to receive approval by an email vote.   
 

Motion:  Scott Benson made a motion to accept the Generator Outlet Facilities presented 
to the TWG.  Jason Shook seconded the motion.  The motion passed without opposition. 
 

Powerflow Model 
Josh Ross, SPP staff, reviewed the updates to the 2017 ITP10 (and RCAR II) Powerflow model.  He 
informed the stakeholders that all feedback received since the previous posting had been incorporated as 
well as the draft GOFs the TWG had just discussed and approved.  Josh requested that the TWG approve 
these models by an email vote initiated by staff a few days after the meeting to make sure the members 
have time to review the updates.  Josh clarified that the ITP10 and RCAR powerflow model topology would 
be exactly the same, and only topology and suggested model corrections would need to be reviewed to 
ensure they were implemented correctly.   
 
Constraint Assessment 
Clayton Mayfield, SPP staff, informed the TWG approaching constraint assessment milestone of the 2017 
ITP10.   
 
Seeing there was no further business, the meeting was adjourned at 10:13 am.   
 

Respectfully Submitted, 
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Kirk Hall 
Secretary 
 
Supplemental Activity 
As discussed during the January 20th TWG Net Conference, staff requested a motion and second from 
the TWG to approve the 2017 ITP10 Pass 4 and RCAR II powerflow posted on TrueShare January 25th.  
Alan Myers made the motion and Harold Wyble seconded the motion.  The vote was opened on 
Wednesday, January 27th and closed at 5:00 pm Friday, January 29th.  The motion was passed 
unanimously with 18 votes in favor.  Four members abstained from voting.   
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Southwest Power Pool, Inc. 

TRANSMISSION WORKING GROUP MEETING 

February 23-24, 2016 

Crowne Plaza Kansas City Downtown – Kansas City, Missouri 

 
•  A G E N D A  •  

 
Tuesday 8:00 am – 5:00 pm 

 

1. Administrative Items .......................................................................................... Nathan McNeil (15 min.) 
a. Call to Order 
b. Proxies 
c. Antitrust Guidelines 
d. Previous Meeting Minutes (Action Item) 

i. November 17th-18th, 2015 TWG Meeting Minutes 
ii. December 9th, 2015 TWG Meeting Minutes 
iii. December 16th, 2015 TWG Meeting Minutes 
iv. December 30th, 2015 TWG Meeting Minutes 
v. January 20th, 2016 TWG Meeting Minutes 

e. Agenda Review (Action Item) 
f. Materials Review 

 
2. Review of Past Action Items .......................................................................................... Kirk Hall (5 min.) 

3. MOPC/BOD Update .......................................................................................... Nathan McNeil (15 min.) 

4. 2017 ITP10 Constraint Assessment Improvements ......................................... Chris Jamieson (15 min.) 
 
5. NERC Assessment Update ............................................................................................... Staff (1.5 hrs.) 

a. 2016 TPL-001-4 Steady State Lessons Learned – Jason Terhune 
b. 2016 TPL-001-4 Steady State Scope (Action Item) – Jason Terhune 
c. 2016 TPL-001-4 Short Circuit Scope (Action Item) – William Holden 
d. PRC-023-3 Schedule – Blake Poole 
e. FAC-002-2 Process Update – Kirk Hall 

 
6. RCWG RRTF Review (Action Item)  ........................................................................ John Allen (25 min.) 

7. Revision Requests ............................................................................................................. Staff (45 min.) 
a. Revision Request Training – Erin Cathey 
b. Revision Request Process Approval (Action Item) – Erin Cathey 
c. RR140 – 30 Minute Standardization of Ratings (Action Item) – Derek Hawkins 

 
8. TWG Reports ............................................................................................................................. All (1 hr.) 

a. MDWG Report – Nate Morris  
b. AQITF Update – Jim McAvoy 
c. TPLTF Report – Michael Odom 
d. Dynamic Load Task Force Charter Approval (Action Item) – Derek Brown 
e. TWG Work Schedule – Kirk Hall 
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9. 2016 ITPNT Update ................................................................................................................ Staff (1 hr.) 

a. 2016 ITPNT Cost Estimates (Action Item) – Jason Davis 
b. 2016 ITPNT Portfolio Feedback and Responses – Jason Davis 
c. Bright Line Assessment Scopes – Jason Davis 
d. 2017 ITPNT Scope – Moses Rotich 

 
10. TPITF Update ..................................................................................................... Antoine Lucas (45 min.) 

11. TPL Analysis in the ITP (Action Item) ............................................................................... Kirk Hall (1 hr.) 
 
 

Wednesday 8:00 am – 12:00 pm 
 

12. Flowgate Process Update1 ..................................................................................................... Staff (1 hr.) 
a. MOD-030-2 Requirements – Jonathan Hayes 
b. Flowgate Improvements (Action Item) – Moses Rotich 
c. 2016 Flowgate Assessment Scope (Action Item) – Moses Rotich 

 
13. SPP’s 2015 TPL-001-04 Comprehensive Report1 (Action Item) ....................................... Staff (20 min.) 

14. Temporary to Permanent Flowgate and TRM Approvals 1 (Action Item) ................. Will Tootle (10 min.) 

15. Wind Integration Study and NTC Acceleration (Action Item) .............................. Jason Tanner (30 min.) 

16. Criteria 5.3.3 Benchmarking ..................................................................................Scott Jordan (20 min.) 

17. TransCanada NTC Discussion .................................................................................... Kirk Hall (10 min.) 

18. Organizational Group Effectiveness Survey ................................................................ Kirk Hall (10 min.) 

19. RCAR Update (Action Item) .............................................................................. Juliano Freitas (10 min.) 

20. Summary of Action Items ............................................................................................ Kirk Hall (10 min.) 

21. Discussion of Future Meetings ...................................................................................... Kirk Hall (5 min.) 
a. SPP Planning Summit (Little Rock, AR) – March 4th, 2016 
b. TWG Net Conference – March 16th, 2016 
c. TWG Net Conference – April 20th, 2016 
d. TWG Face-to-Face (Omaha, NE) – May 17th-18th, 2016 

 

 

                                                 
1 Closed Session Discussion, Material Posted on TrueShare 



Southwest Power Pool, Inc.

TRANSMISSION WORKING GROUP
Action Item Status Report

Item  Date Originated Action Item Updates

Status
(Not 

Started, In 
Progress, 
Closure 
Pending, 
On Hold, 
Closed)

Owner Notes/Comments

33 August 21-22, 2012

RTO and RE staff to work with the MDWG to address data 
reporting requirements and enforceability for 
merchant/independently-owned generation and transmission 
assets.  Define 1) who is responsible for the data exchange, 2) 
when data exchange is required, 3) how to enforce the exchange 
of data.  

April 01, 2015: The new MOD-032-1 standard specifically requirements R1 (07/01/2015 effective date)  and R2 
(07/01/2016 effective date) will help answer this action item.

R1. Each Planning Coordinator and each of its Transmission Planners shall jointly develop
steady-state, dynamics, and short circuit modeling data requirements and reporting
procedures for the Planning Coordinator’s planning area that include: [Violation Risk
Factor: Lower] [Time Horizon: Long-term Planning]
   1.1. The data listed in Attachment 1.
   1.2. Specifications of the following items consistent with procedures for building the
         Interconnection-wide case(s):
   1.2.1. Data format;
   1.2.2. Level of detail to which equipment shall be modeled;
   1.2.3. Case types or scenarios to be modeled; and
   1.2.4. A schedule for submission of data at least once every 13 calendar
            months.
   1.3. Specifications for distribution or posting of the data requirements and reporting
          procedures so that they are available to those entities responsible for providing
          the data.

R2. Each Balancing Authority, Generator Owner, Load Serving Entity, Resource Planner,
Transmission Owner, and Transmission Service Provider shall provide steady-state,
dynamics, and short circuit modeling data to its Transmission Planner(s) and Planning
Coordinator(s) according to the data requirements and reporting procedures
developed by its Planning Coordinator and Transmission Planner in Requirement R1.
For data that has not changed since the last submission, a written confirmation that
the data has not changed is sufficient

In Progress MDWG

37 August 21-22, 2012
Staff to work with volunteers to develop language to add to 
Appendix 11.

Staff has sought volunteers’ opinions on topic. Currently working on draft language.
In Progress Kirk Hall

Review old HVDC interconnection agreements for 
baseline language

86 November 18-19, 2013
Staff to work on scoping study to analyze the reactive 
requirements on the system

May 20-21, 2014:  Brought scope to the TWG in May.  TWG requested some additional detail to be provided before 
approving the scope for RFP Issuance.  

In Progress

89 November 18-19, 2013

Staff to share AQ Improvement Task Force revised tariff 
language as well as the business practice before taking it to the 
MOPC

May 20-21, 2014: TWG did not agree with what the RTWG approved and remanded additional work to the AQITF
May 18-19, 2015: AQITF was revived
November 17-24, 2015: Jim McAvoy and Jason Speer presented that the NERC FAC-002-2 became a stumbling 
block in the TF's discussions. Guidance from the SPP RE and MRO RE is needed before further discussions on 
attachement AQ revisions take place.

In Progress

Agenda Item 11b

106 February 11-12, 2014
SPP Staff to develop a whitepaper for all 3 possibilities on how 
to deal with upgrades to de-rated facilities, including costs and 
consequences

In Progress
Continue forward with this issue based upon internal 
SPP direction

119 May 20-21, 2014
SPP Staff to research effects of Criteria 12.2 removal on cost 
allocation

August 5, 2015:  Research underway with legal and other key staff
In Progress

143 May 18-19, 2015
Staff  to examine how FACTS devices, HVDC lines, and other 
exotic projects could be evaluated fairly in the competitive Order 
1000 process and develop a process for evaluation

In Progress

151 June 19, 2015
Staff to investigate with regulatory on the cost recovery for the 
cap banks and transformer

In Progress

152 August 18-19, 2015
MDWG to engage with owners of DC Ties (or data submitters) to 
propose an action from this issue by the end of the year In Progress MDWG

154 September 16, 2015
Investigate PSS/E’s Optimal Power Flow functionality and 
research the ABB analysis that derated constraints in the event 
file and report back to the TWG with the findings.

November 9, 2015: SPP does not own the PSS/E Optimal Power Flow functionality, but staff is investigating using 
TARA for this functionality In Progress

155 November 17-18, 2015

Jim McAvoy to work with Charles Hendrix and Jonathan Hayes 
to develop a whitepaper outlining how SPP and its members 
comply with FAC-002-2, including the identification of the roles 
and responsibilities of staff and stakeholders.

In meeting

Agenda Item 11b

156 November 17-18, 2016 Staff to provide the SPPR tool to the members. In Progress Doug Bowman
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Constraint 
Assessment
2017 ITP10

2



2015 ITP10 
Methodology 

3



Methodology Overview
• Create ITP base event file from SPP’s Permanent Flowgate

workbook
 Contains PTDF’s and OTDF’s of interest to SPP

• Ran PROMOD 8760 with base event file
 Feed results into PAT

• Use PAT to create contingency list utilizing Peak Hour
 Create outages for elements exceeding 50% loading for 100kV+
 Remove invalid contingencies
 Use contingency list for Peak, Off-Peak, and 8760 PAT analysis

• Use contingency list for monitored element creation
 Monitor elements 100kV+
 Threshold for binding hours:

 SPP: 800
 Non-SPP: 1200

4



2017 ITP10 
Methodology 

5



Contingency Creation
• Simulated two PROMOD 8760 runs

 Copper Plate Event File
 Event file containing SPP’s Permanent Flowgate events

• Use PAT to create 8760 contingency lists based on Peak and 
Off-Peak hour
 Create outages for elements exceeding 50% loading for 100kV+
 Create outages for elements exceeding 25% loading for 200kV+ 

(SPP Only)

• Include contingencies identified in SPP’s Permanent 
Flowgate workbook

• Include contingencies identified in SPP’s Temporary 
Flowgate list

• Combine and validate Peak and Off-Peak contingencies for 
8760 only

6



Event Creation
• Monitor elements 100kV+

• Utilize merged 8760 contingency list for 8760 analysis

• Peak and Off-Peak analysis utilizes corresponding 
contingency lists

• Set threshold for monitored elements
 MW violation

 Binding hours

 Congestion score

• Combine results and validate events

• Stakeholder feedback

7



Constraint Assessment Update
• Currently validating events

• Expecting to post March 3rd for March 10th Approval

8





2015 TPL Lessons 
Learned
Steady State Planning

Jason Terhune

2



2015 TPL Lessons Learned 
• Duplicates (except for loading %) in the thermal results
 These duplicates were due to the query pulling a partially 

mitigated violation

• Add the modeling zone for the voltage and thermal 
violations

• Set a deadline for 1st Tier contingency collection

• Request IDEVs for all CAPs

• In service dates for transmission project CAPS need to 
be prior to potential violation date.

3



2015 TPL Lessons Learned 
• To comply with FAC-010 SOL Methodology, if a violation 

is a potential IROL then the mitigation for that potential 
IROL must be able to be implemented in less than 30 
minutes (For all non-transmission solutions)

• Others…
 Procedure documents have been updated

4
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Overview	

This document presents the scope and schedule of work for the NERC TPL-001-4 (TPL) Steady State 
Assessment.  This document will be reviewed by the Transmission Working Group (TWG) and the 
applicable functional entities as described in NERC TPL-001-4, A.4.1.  SPP, as the Planning Coordinator 
(PC1), will coordinate with the Transmission Planners (TP) to exchange data.  The assessment begins January 
2016 and is a 12-month study scheduled to be finalized by December 2016.  
 
 
  

                                                 
 
1 In this document, SPP does not represent a TP. 
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Data	inputs	

Modeling	data	
Modeling data required in the TPL steady state study is incorporated through the annual SPP Model 
Development Working Group (MDWG) model building process.  The MDWG model building process is 
performed in accordance with the applicable NERC Modeling, Data, and Analysis (MOD) Standards.  In 
order to meet the R1 requirements, the models will represent the following:  
 

 Existing Facilities 
 Known outage(s) of generation or Transmission Facility (ies) with a duration of at least six 

months.  
 New planned Facilities and changes to existing Facilities  
 Real and reactive Load forecasts 
 Known commitments for Firm Transmission Service and Interchange 
 Resources (supply or demand side) required for Load 

 
The model set in the table below establishes category P0 as the normal System condition in TPL-001-4 Table 
1 (Table 1), and defines the models that will be used for the 2016 TPL steady state analyses.  The models 
were chosen to comply with requirement R2.1.1, R2.1.2, R2.2.1 (Base case) and R2.1.4 (Sensitivity case).  
The PC interprets Year one as the current year of the study plus one year. 
 
 
Requirement Description  Base case Sensitivity case 

R2.1.1 Year 1 peak MDWG 2017S ITPNT 2017S5 

R2.1.1 Year 5 peak MDWG 2021S ITPNT 2021S5 

R2.1.2 Year 1 off-peak MDWG 2017L ITPNT 2017L5 
R2.2.1 Year 10 peak MDWG 2026S N/A 
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Data	required	by	the	PC	

Initial	Data	request	to	the	TP	
The initial data request focuses on collecting contingencies that will be used during the steady state analysis 
performed by the PC.   
 
During the annual MDWG model build process, an email requesting the TP supplied contingency definitions 
will be sent to the appropriate stakeholders as scheduled.  The PC requires the TPs follow the SPP 
contingency naming convention when deriving names for each contingency definition.  The SPP contingency 
naming convention will be embedded in the annual data request.   
 
The list below summarizes the type of contingency data the PC expects to receive during the annual 
contingency request. 
 

1. A list of Table 1 contingencies that are expected to produce more severe System impacts. 
a. Planning events (P1, P2, P4, P5, and P7)2 
b. Extreme events (EE.SS.1 – EE.SS.3b)3 

2. A list of contingencies on systems adjacent to the TP and PCs Systems which may impact their 
Systems.4 

 
The TPs and PC will coordinate with adjacent PCs and TPs to ensure Contingencies on adjacent Systems 
which may impact their Systems are included in the Contingency list.  This is an addition to the TP submitted 
contingencies list. 

Subsequent	Data	requests	to	TP	
The subsequent data requests will focus on collecting the applicable monitored elements, spare equipment 
facilities, Protection System contingencies, and the Corrective Action Plans (CAPs) for the potential TPL R5 
voltage and SPP Criteria thermal violations (violations) found during the steady state study performed by the 
PC.  The PC may request additional data to support the study and assessment as needed. 
 
The list below summarizes the type of data that will be collected during scheduled Subsequent Data requests. 
 

1. A Bulk Electric System (BES) inclusion list to be monitored in addition to 100 kV and above buses in 
the PC footprint. 

2. A Spare Equipment strategy facility list.5 
o A list of equipment that if lost would result in a year or longer to replace. 

3. CAPs to address potential violations found while analyzing the contingency lists studied by the PC. 
o An idev will be required to verify the CAP 

4. A list of Protection System contingencies. 

                                                 
 
2 R3.4, The PC will use combinations of P1 events to create P3 and P6 events 
3 R3.5 
4 R3.4.1 
5 R2.1.5 
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Steady	State	Study	

Model	set	
For a description of the model set used in the analysis, see Data Inputs, Modeling data. 

Software	parameters6	
POM powerflow solution settings: 
 Full Newton Power Flow Solution 
 Area Interchange Disabled 
 Phase Shift Adjustment Enabled 
 Transformer Tap Stepping Enabled 
 DC Tap Adjustment Enabled 
 Switched Shunt Adjustment Enabled 

 
PSS/E powerflow solution settings: 
 Fixed Slope Decoupled Newton-Raphson Power Flow Solution (FDNS) 
 Area Interchange Disabled 
 Phase Shift Adjustment Enabled 
 Transformer Tap Stepping Enabled 
 DC Tap Adjustment Enabled 
 Switched Shunt Adjustment Enabled 
 Non-Divergent Solution Flag Disabled 

Monitored	facilities	
At a minimum the PC will monitor the below facilities during the contingency analysis: 
  
 All BES facilities provided by the TP for TPL compliance 
 Any non-BES facilities provided by the TP for informational purposes 
 All Tie-lines between SPP TPs and in Tier 1 areas 

 
The PC will also monitor all 100 kV and above buses in the PC footprint.  The PC footprint includes the 
areas listed in the table below. 
 

Area Number Entity Name 
520 American Electric Power (AEPW) 
542 Board of Public Utilities (BPU) 
546 City Utilities of Springfield, MO (SPRM) 
523 Grand River Dam Authority (GRDA) 
545 Independence Power & Light (INDN) 
N/A ITC Great Plains, LLC (ITCGP) 
541 Kansas City Power & Light Company (KCPL) 
540 KCPL - Greater Missouri Operations (KCPL-GMO) 

                                                 
 
6 R3.3.2 
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Area Number Entity Name 
650 Lincoln Electric System (LES) 
531 Midwest Energy, Inc. (MIDW) 
640 Nebraska Public Power District (NPPD) 
524 Oklahoma Gas & Electric Company (OKGE) 
527 Oklahoma Municipal Power Authority (OMPA) 
645 Omaha Public Power District (OPPD) 
515 Southwestern Power Administration (SWPA) 
526 Southwestern Public Service Company (SPS) 
534 Sunflower Electric Power Corporation (SECI) 
544 The Empire District Electric Company (EDE) 
652 Western Area Power Administration (WAPA) 
640 Western Area Power Administration (WAPA-RMR) 
536 Westar Energy, Inc. (WR) 
525 Western Farmers Electric Cooperative (WFEC) 
63 Western Area Power Administration (WAPA-UGP) 

 

Basecase	Analysis	
After the model building process is complete and approved by the MDWG, the study models will be 
evaluated for TPL Table 1 planning event P0, system intact, basecase violations.  A P0 TPL requirement R5 
voltage violation in the steady state occurs when the per unit (pu) voltage of any load serving bus is outside 
the range of 0.95 pu to 1.05 pu.  A P0 thermal violation occurs when a branch or transformer exceeds 100% 
of rate A. 
 
Any violation found during the basecase analysis must have a Corrective Action Plan (CAP) submitted to the 
PC by the TP as scheduled.  The PC will apply these CAPs to the applicable base cases before progressing to 
the contingency analysis. 

Basecase	Contingency	Analysis	
The PC will gather contingencies from the TPs per the Initial Data request to TP section above.  In addition 
to the TP submitted contingencies, the Physical and Operational Margins (POM) software auto-contingency 
feature will be utilized to analyze all single (N-1) and combination of single contingencies (N-2).  After all 
contingencies are collected per the schedule, the PC will use the POM software to analyze all the 
contingencies to determine whether the BES meets the performance requirements through an ACCC 
analysis.  Non-converged contingencies will be further analyzed and potential violations will require the TP 
to submit a CAP to the PC. 
 
A steady state TPL requirement R5 voltage violation occurs when after a contingency, the pu voltage of any 
load serving bus is outside the range of 0.90 pu to 1.05 pu or a more stringent local criteria.  After a 
contingency, a thermal violation occurs when a branch or transformer exceeds 100% of rate B. 
 
The violations derived from the POM software will be verified through PSS/E® to validate the POM results.  
If a discrepancy is found between the two solutions engines, the results from PSS/E will be used in the 
violations workbook. 
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Auto	N‐1	analysis	

The N-1 analysis will be performed in the power flow software by taking a contingent element out of service, 
solving the power flow using a Full Newton Power Flow Solution, and scanning the monitored elements for 
potential violations.  Any potential violations found will be reported in spreadsheet format. The N-1 
contingencies the software will evaluate automatically include: 

 
1. Generator 
2. Shunt device 
3. Single Pole of a DC line 
4. Transmission branch7 

Auto	N‐2	analysis	

The N-2 analysis will be performed in the power flow software by taking a contingent element out of service, 
solving the power flow using a Full Newton power flow solution, and scanning the monitored elements for 
potential violations.  If no potential violation occurs, a second contingent element will be taken out of 
service, the power flow will be solved using a Full Newton power flow solution, and the monitored elements 
will be scanned for potential violations.  Any potential violations found will be reported in spreadsheet 
format.  The N-2 contingencies will be generated in the POM software using the following conditions: 
 

1. All Generators – All Generators 
2. All Generators – Transmission branch77 in same Area 
3. All Generators – Shunt device in same Zone 
4. Transmission branch77 – Transmission branch77 in same Zone 
5. Transmission branch77 – Shunt device in same Zone 
6. Shunt device – Shunt device in same Zone 

Long	lead	time	analysis	

An additional study must be performed when an entity’s spare equipment strategy could result in the 
unavailability of long lead time equipment.8  If the first element of a P6 event has a long lead time, it will be 
categorized as being studied for R2.1.5 and will not be studied  as a P6 event.  A P6 event categorized as 
R2.1.5 will be studied in accordance with the following steps: 
 

1. Perform a basecase analysis treating each element classified as having long lead time as outaged 
2. Check for system intact violations; if any exist report and request CAPs to mitigate 
3. With the long lead time element out of service, take additional P1 and P2 elements out of service 
4. Check for violations; if any exist report and request CAPs to mitigate 
5. Repeat steps 1 through 4 for every R2.1.5 long lead time equipment 

 
If a violation occurs in step 2 or 4, the Corrective Action Plan (CAP) must abide with P0, P1, or P2 as 
applicable. 

                                                 
 
7 Transmission branch = Transformer or Transmission line segment.   
8 R2.1.5 
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Cascading	analysis	

The POM-PCM (Potential Cascading Modes) module will be used to detect cascading in the steady state.  
Contingencies identified during the Table 1 event analysis that yielded  monitored elements with  thermal 
loadings over 120% of Rate B and/or pu voltages below .90 pu at three (3) or more buses (tripping 
threshold), are documented and analyzed with POM-PCM. The POM-PCM module will simulate the initial 
contingency and then take any monitored element out of service if the tripping threshold is exceeded. The 
powerflow is solved and the system is scanned for elements meeting the tripping threshold again. This 
tripping, solving, and documenting pattern is continued until the system becomes stable or cascading occurs.   
 
In order to reduce the likelihood of cascading, the OPM module will be used to generate a CAP after each 
violation is discovered but before the elements are tripped offline.  The PC will identify potential instances of 
cascading to the TP for verification.  If the TP confirms the potential cascading event, the TP will provides a 
CAP to mitigate any of the tripping threshold events, cascading will not occur. If the potential instance of 
cascading is determined invalid by the TP, the TP will provide justification stating the reason for 
invalidation.  The PC will report on cascading when the simulation results in 3 or more tiers of cascading, or 
if more than 100MW of accumulated consequential load is lost due to the cascading.9   
 
If the analysis above concludes there is Cascading, and the Cascading is initiated by the occurrence of an 
extreme event, then an evaluation of possible actions designed to reduce the likelihood or mitigate the 
consequences and adverse impacts of the event(s) will be conducted.10  The PC will require a CAP be 
developed for this type of Cascading. 

Protection	System	analysis	

Once the potential violation results are provided to the TPs due to the auto N-1, auto N-2, and TP submitted 
contingencies, the TPs will review the results for instances where generators would be tripped by a protection 
system with automatic controls for bus voltages or high side generation step up (GSU) voltages lower than 
0.85 pu.11  The TP will also review the results for instances where Transmission elements would be tripped 
by a protection system with automatic controls due to relay loadability limits being exceeded.12  
 
After reviewing the results for the above mentioned conditions, the TP will submit to the PC a set of 
contingencies which include elements that the Protection System will trip offline along with any assumptions 
made.  The PC will analyze the contingencies and report back to the TP any violations found.  A CAP will be 
submitted by the TP to the PC for validation. 

Sensitivity‐case	Analysis	
In order to demonstrate a measurable change in System response between the basecase models and the 
sensitivity models13, a Near-Term Planning Horizon study identical to the analysis described in the Basecase 
Analysis and Basecase Contingency Analysis sections above shall be performed on the following models: 
 
 Year 1 peak: ITPNT 2017SP5 
 Year 5 peak: ITPNT 2021SP5 

                                                 
 
9 R6 
10 R3.5 
11 R3.3.1.1 
12 R3.3.1.2 
13 R2.1.4 
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 Year 1 off-peak: ITPNT 2017L5 
 
The basecase study models are allowed to have speculative equipment as planned by the TO; however, the 
ITPNT models have this equipment purged if a Notification to Construct (NTC) has not been issued by the 
SPP RTO.  The generation dispatch in the basecase models is derived from a member submitted merit order 
block dispatch.  The ITPNT Scenario 5 models have as much of the firm transmission rights protected as 
load allows.  The wind machines are dispatched considerably higher in the ITPNT Scenario 5 models. 
 
It is important to note that Corrective Action Plan(s) do not need to be developed solely to meet the 
performance requirements for a single sensitivity case analyzed in accordance with Requirements R2, Parts 
2.1.4 and 2.4.3. Therefore, potential violations found during the sensitivity contingency analysis will only be 
reported if the potential violation exist in the basecase contingency analysis. 

Corrective	Action	Plan	(CAP)	
A Corrective Action Plan is a list of actions and an associated timetable for implementation to remedy a 
specific problem14.  For planning events shown in Table 1, when the analysis indicates an inability of the 
System to meet the performance requirements in Table 1, the Planning Assessment shall include system 
adjustments, model corrections, or CAPs addressing how the performance requirements will be met. 
 
The PC will provide the TPs with a workbook (Violation workbook) containing the potential violations for 
the monitored facilities listed in the Monitored facilities section above.  The workbook will contain the 
model year, season, monitored element, contingent element(s), loading/pu voltage, OPM mitigation if 
available, and a column for the TP to provide system adjustments, model corrections, ora a CAP.  If an op-
guide is used as a mitigation, the TP will provide the op-guide to the PC for review. 
 
Corrective Action Plan(s) do not need to be developed solely to meet the performance requirements for a 
single sensitivity case analyzed in accordance with Requirements R2, Parts 2.1.4 and 2.4.3. 

Transmission	Planner	CAP	

A CAP can be many actions over varying timeframes.  Some example include: line switching, capacitor 
adjustments, transformer tap adjustments, generation re-dispatch, etc.  A CAP can also be a transmission 
upgrade as long as the earliest in-service date of the project is prior to the need date of the violation.  At a 
minimum, the project plan should include: project description, schedule of implementation, in-service dates, 
and lead times. 
 
An example of a project plan:   
 

Project:  Rebuild and re-conductor x.x miles of abc-def 138 kV line  
Reason(s):  Overloads the 101 MVA RATE B for loss of ghi-jkl 138 kV and several other contingencies 
in 2024 summer. 
In-Service Date:  6/1/2024 
Lead Time:  24 months 
Line Rating:  225/315 MVA 
Other information:  This is other pertinent information about the project. 
 

                                                 
 
14 http://www.nerc.com/files/glossary_of_terms.pdf 
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Along with a description of system adjustments or project plans for transmission upgrades, an .idev must be 
submitted to the PC for use in the verification process when applicable. 

Optimal	Mitigation	Measures	(OPM)	CAPs	

The POM software suite Optimal Mitigation Measures (OPM) module will be utilized to aid in generating 
CAPs.  OPM is a tool used to automatically apply mitigation procedures based on operating measures, 
system adjustments, used by SPP Operations in real-time.  CAPs produced by OPM will be presented to the 
TPs for their review in the violation workbook.  In the case when OPM is not able to generate a CAP, TPs 
will be required to provide a CAP.  TPs will also be able to provide an alternate CAP to the OPM CAP if 
desired.  OPM will not be used during N-1 conditions. 
 
OPM applies a minimum number of remedial actions based on a priority schedule. The PC will use the 
following measures when generating OPM CAPs: 

 MW Dispatch 
 MVAR Dispatch 
 Capacitor and Reactor Switching 
 ULTC Transformer Tap Change 
 PAR Transformer Phase Angle Change 
 Line Switching (In and Out) 

 
 

Deliverables	

After a contingency analysis is complete, a violation workbook will be provided to the TPs for their review 
of the violations, OPM CAPs, and documenting any Transmission Planner CAPs. 
 
A draft steady state Assessment will be provided to the TWG for a feedback and review period. 
  
After incorporating any feedback from the TWG’s review, a final steady state Assessment will be presented 
for TWG approval. 
 

Assessment	Distribution	

Each Planning Coordinator and Transmission Planner shall distribute its Planning Assessment results to 
adjacent Planning Coordinators and adjacent Transmission Planners within 90 calendar days of completing 
its Planning Assessment, and to any functional entity that has a reliability related need and submits a written 
request for the information within 30 days of such a request.15  
 
If a recipient of the Planning Assessment results provides documented comments on the results, the 
respective Planning Coordinator or Transmission Planner shall provide a documented response to that 
recipient within 90 calendar days of receipt of those comments.16 

                                                 
 
15 R8 
16 R8.1 
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SPP Adjacent Transmission 
Planner 

PSS/E Area 
Number  Contact Name  Contact email 

Cleco Corporation 502 Chris Thibodeaux christopher.thibodeaux@cleco.com

Entergy 351, 327 Jared Shaw jshaw@entergy.com 

Ameren Services Company 356 Eric Burkey eburkey@ameren.com 
Saskatchewan Power 
Corporation 

672 Wayne Guttormson wguttormson@saskpower.com 

Otter Tail Power Company 620  TBD 
Minnkota Power 
Corporation 

TBD  TBD 

MidAmerican Energy 
Corporation 

635 Daniel Rathe DARathe@midamerican.com 

Great River Energy 615  TBD 
City of Ames Electric 
Services 

TBD  TBD 

Central Iowa Power 
Cooperatives 

TBD  TBD 

Xcel Energy 600  TBD 
Alliant Energy West 627  TBD 
DPC 680  TBD 
Montana-Dakota Utilities 661  TBD 

 
SPP Adjacent Planning 

Coordinator  Contact Name  Contact email 

Associated Electric 
Cooperatives, Inc. (AECI) 

Tony Gott tgott@aeci.org  

Mid-Continent Area Power Pool 
(MAPP) 

Omar Elabaddy oa.elabbady@mappcor.org  

Midcontinent Independent 
System Operator (MISO) 

Edin Habibovic        
Lynn Hecker 

ehabibovic@misoenergy.org 
lhecker@misoenergy.org  
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Schedule	

Owner Scheduled Activities Dates 
PC Steady State Scope Development Fri, January 1 

MDWG Contingency data request Mon, February 15 
PC BES inclusion list and spare equipment data request  Mon, February 15 
MDWG 2015 MDWG Powerflow model set approval Tue, February 16 
PC Generate MDWG basecase 'P0' potential violations Tue, February 19 
PC Send TPs MDWG basecase 'P0' potential violations  Mon, February 22 
TP Deadline for providing Contingency data (P1) Mon, February 29 
TWG TWG Scope Approvals Wed, March 16 
TP Deadline for providing 'P0' MDWG basecase CAPs Mon, March 21 
PC Deadline for applying MDWG basecase CAPs Mon, March 28 
TP Deadline for providing Contingency data (P2,P4,P5,P7, EE) Mon, March 28 
TP Deadline for providing BES inclusion list, spare equipment Fri, April 1 
PC Perform MDWG POM-OPM ACCC runs Mon, April 11 
PC Organize MDWG POM-OPM ACCC results Mon, May 2 
PC Generate ITP basecase 'P0' potential violations Thu, May 26 
PC Send TPs ITP basecase 'P0' potential violations  Fri, May 27 
PC Send initial potential MDWG violations to TPs and request CAPs Mon, June 13 
PC Verify TP submitted MDWG CAPs upon reception Mon, June 13 
TP Deadline for providing Protection Scheme Contingencies Mon, June 20 
PC Deadline for providing 'P0' ITP basecase CAPs Mon, June 27 
PC Deadline for applying ITP basecase CAPs Tue, July 5 
PC Perform ITP POM-OPM ACCC runs Wed, July 13 
PC Organize ITP POM-OPM ACCC results Fri, August 12 
TP Deadline for providing CAPs  Fri, September 23 
PC Complete verification of TP submitted Steady State CAPs Thu, October 20 
PC Begin Drafting Steady State TPL Assessment Fri, October 21 
PC Post Draft TPL Comprehensive Assessment to TWG Thu, November 10 

TWG TWG approval of 2015 Comprehensive TPL Assessment Thu, December 29 
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Changes	in	Process	and	Assumptions	

In order to protect against changes in process and assumptions that could present a significant risk to the 
completion of the TPL study, any such changes must be vetted.  If TWG votes on any process steps or 
assumptions to be used in the study, those assumptions will be used for the 2015 TPL study. Changes to process 
or assumptions recommended by stakeholders must be approved by the TWG.  This process will allow for 
changes if they are deemed necessary and critical to the TPL study, while also ensuring that changes, and the 
risks and benefits of those changes, will be fully vetted and discussed. 
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SPP Contingency Naming Convention.docx 
http://www.spp.org/section.asp?group=740&pageID=27 
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Overview	

This document presents the scope and schedule of work for the NERC TPL-001-4 Short Circuit 
Assessment. This document will be reviewed by the Transmission Planning Task Force (TPLTF), 
Transmission Working Group (TWG), and the applicable functional entities as described in NERC 
TPL-001-4, A.4.1.  SPP, as the Planning Coordinator (PC1), will coordinate with the Transmission 
Planners (TP) to exchange data.  The assessment begins in January 2015 2016 and is a 12-month 
study scheduled to be finalized by December 20152016.  
  

                                                 
 
1 In this document, SPP does not represent a TP. 
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Data	inputs	

Modeling	data	
Modeling data required in the TPL Steady State study is incorporated through the annual SPP 
MDWG model building process.  The SPP MDWG model building process is performed in 
accordance with the applicable NERC Modeling, Data, and Analysis (MOD) Standards.  In order to 
meet the R1 requirements, the models must represent the following:  
 

 Existing Facilities 
 Known outage(s) of generation or Transmission Facility(ies) with a duration of at least 

six months 
 New planned Facilities and changes to existing Facilities  
 Real and reactive Load forecasts 
 Known commitments for Firm Transmission Service and Interchange 
 Resources (supply or demand side) required for Load 

 
However, these requirements are not applicable in determining the interrupting capability of circuit 
breakers required for Faults for all system conditions.  The System short circuit model with all 
planned generation and Transmission Facilities in service is represented with the following 
additional requirements: 
 

 Place all available facilities in-service: 
o Generation 
o Transmission lines (Out for maintenance) 
o Transformers 
o Buses 

 Flat – classical fault analysis conditions 
 
 
The model set in the table below establishes category P0 as the normal System condition in TPL-
001-4 Table 1, and defines the models that will be used for the 2015 2016 TPL short circuit analyses.  
These models were chosen to comply with requirement R2.3 
 

Requirement Description  Study case 

R2.3 Year 1 
Maximum Fault Short Circuit MDWG 
2017SMDWG 2016S 
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Data	required	by	the	PC	

Initial	Data	request	

There is not an initial data request for ASCC results, because the PC will run a short circuit analysis 
on all buses in the short circuit model within the PC footprint. 
 
For TPs that require ANSI Fault Current calculation, each TP will provide to the PC the following 
ANSI Fault Current Calculation parameters to be used for each bus within the TP area: 

 Divisors 
o For branches in positive sequence 
o For machines in positive sequence 
o For branches in zero sequence 
o For machines in zero sequence 

 Fault multiplying factors 
o DC decrement only or AC and DC decrement 

 Max operating voltage, in PU 
 Contact parting times, in seconds 

 

Subsequent	Data	request	

Corrective Action Plans for instances where the short circuit current interrupting duty exceeds the 
equipment rating.2  Use of Activity ANSI requires a second step involving line-out cases if the full 
bus-fault current exceeds the interrupting capability of the breaker under review.  The TP will 
provide a listing of each bus number for which a line-out analysis is required for Activity ANSI to be 
performed by the PC. 
  

                                                 
 
2 R2.8 
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Short	Circuit	Simulation	

Analysis	
The PC will send out the total Bus fault current study results for SLG and 3 phase faults to the TPs. 

 Full bus-fault current and line-out results using ASCC 
 Full bus-fault current using ANSI 

o Line-out results for buses provided in subsequent request  
The TPs can perform their own short circuit analysis in lieu of the PC provided results. The TP will 
evaluate the results and respond to the PC with necessary Corrective Action Plans (CAPs) based 
upon TP analysis/feedback and subsequent data request for the required ANSI line-out results.  The 
PC will verify the validity of the TP submitted CAPs. 

 

Software	parameters	
PSS/E settings: 

 Run activity FLAT 
o Set classical Short Circuit Assumptions (activity FLAT,CL) 

 Set Tap Ratios to unity (1.0) 
 Set Charging to zero (0.0) 
 Set Shunts to zero (0.0) in all sequences3 

 Use Automatic Sequence Fault Calculation (ASCC) function 
o Three phase fault 
o Line to Ground (LG) fault 
o Line Out (LOUT) fault 
o Impose flat conditions 
o I”k contributions to “N” levels away 

 N=0 
 Use ANSI Fault Current Calculation (with defaults below unless alternate provided by TP) 

o Divisors  
 For branches in positive sequence = 40.0 
 For machines in positive sequence = 80.0 
 For branches in zero sequence = 40.0 
 For machines in zero sequence = 80.0 

o Fault multiplying factors = DC decrement only 
o Output Format = Summary output using ANSI R and X 
o Max operating voltage, in PU = 1.05 
o Contact parting times, in seconds = 0.033 

 Short Circuit Output = Physical 
 Short Circuit Coordinates = Polar 
 Short Circuit Parameters = 3 Phase   

                                                 
 
3 Set line shunts to 0.0 in the positive (and hence negative) sequence, and fixed and switched shunts to 0.0 in all three 
sequence networks. 
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Deliverables	

 Initial submittal of total Bus Fault Currents from PC to TPs in an Excel format  
o Full bus-fault current and line-out results using ASCC 
o Full bus-fault current using ANSI 

 Subsequent submittal of line-out Bus Fault Currents using ANSI from PC to TPs in an Excel 
format 

 Draft TPL-001-4 Short Circuit Assessment 
 Final Comprehensive TPL-001-4 Assessment 
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Assessment	Distribution	

Each Planning Coordinator and Transmission Planner shall distribute its Planning Assessment 
results to adjacent Planning Coordinators and adjacent Transmission Planners within 90 calendar 
days of completing its Planning Assessment, and to any functional entity that has a reliability related 
need and submits a written request for the information within 30 days of such a request. 4 
 
If a recipient of the Planning Assessment results provides documented comments on the results, the 
respective Planning Coordinator or Transmission Planner shall provide a documented response to 
that recipient within 90 calendar days of receipt of those comments.5 
 
 

SPP Adjacent Transmission Planner  PSS/E Area Number  Contact email 
Cleco Corporation 502 TBD 
Entergy 351, 327 TBD 
Ameren Services Company 356 eburkey@ameren.com  
Saskatchewan Power Corporation 672 wguttormson@saskpower.com 
Otter Tail Power Company 620 TBD 
Minnkota Power Corporation TBD TBD 
MidAmerican Energy Corporation 635 TBD 
Great River Energy 615 TBD 
City of Ames Electric Services TBD TBD 
Central Iowa Power Cooperatives TBD TBD 
Xcel Energy 600 TBD 
Alliant Energy West 627 TBD 
DPC 680 TBD 
Montana-Dakota Utilities 661 TBD 

 
 

 
SPP Adjacent Planning Coordinator  Contact email 

Associated Electric Cooperatives, Inc. (AECI) tgott@aeci.org  
Mid-Continent Area Power Pool (MAPP) oa.elabbady@mappcor.org  
Midcontinent Independent System Operator 
(MISO) 

ehabibovic@misoenergy.org 
lhecker@misoenergy.org  

 

 	

                                                 
 
4 R8 
5 R8.1 
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Schedule	

Owner Study Scheduled Activities Dates 
PC SS Steady State Scope Development Thu , January 1 

PC ST Stability Scope Development Thu , January 1 

PC SC Short Circuit Scope Development Thu Fri , January 1 
MDWG SS Contingency data request Fri , February 27 
MDWG SS 2015 MDWG Powerflow model set approval Mon , March 2 
MDWG SC 2015 MDWG Short circuit model set approval Mon , March 2 
PC SS Generate basecase 'P0' potential violations Tue , March 3 
PC SS Send TPs basecase 'P0' potential violations  Fri , March 13 
PC SS BES inclusion list and spare equipment data request  Mon , March 16 
TWG SS,SC,ST TWG Scope Approvals Wed , March 1816 
TP SS Deadline for providing ‘P0’ basecase CAPs Thu , March 26 
TP SS Deadline for providing Contingency data (P1) Fri , March 27 
PC SS Deadline for applying basecase CAPs Mon , March 30 
TP SS Deadline for providing BES inclusion list, spare equipment Mon , March 30 
TP SC Deadline for providing ANSI Fault Current Calculation 

parameters  
Thu , March 31 

PC SC Perform SC simulation Wed Fri , April 1 
MDWG ST Contingency data request Wed , April 1 
TP SS Deadline for providing Contingency data (P2,P4,P5,P7, EE) Mon, April 27 
PC SS Perform POM-OPM ACCC runs Tue , April 28 
PC SS Organize POM-OPM ACCC results Wed , May 27 
PC SS Send initial potential violations to TPs and request CAPs Tue , June 30 
PC SS Verify TP submitted CAPs upon reception Wed, July 1 
PC SC Send Short Circuit results to TPs and request CAPs Wed Fri , July 1 
TP SS Begin Stakeholder meetings to shed NCLL Mon , July 13 
TP SS Deadline for providing Protection Scheme Contingencies Fri , July 31 
TP SC Deadline for providing listing of buses for line-out results 

using activity ANSI   
Mon , August 31 

PC SS Send additional potential violations to TPs and request CAPs Fri , August 7 
TP SS Deadline for providing CAPs  Fri , August 14 
MDWG ST 2015 MDWG Dynamic model set approval Thu , August 20 
TP SC Deadline for providing CAPs  Mon Wed , August 

31 
PC ST Complete Fast Fault Scans for Dynamics Mon , August 31 
PC SC Send Short Circuit simulation results for line-out results using 

activity ANSI to TPs and request additional CAPs 
Mon Wed , August 
31 

TP SS End Stakeholder meetings to shed NCLL Wed , September 16 
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TP SC Deadline for providing additional CAPs for Short Circuit 
simulation results for line-out results using activity ANSI 

Wed Fri , September 
16 

TP ST Deadline for providing Contingency data Mon , September 21 
PC SC Complete verification of TP submitted Short Circuit CAPs Thu Fri , October 

1514 
PC SS Complete verification of TP submitted Steady State CAPs Thu , October 15 
PC ST Complete Dynamics Stability Analysis Wed , October 21 
PC SS Begin Drafting Steady State TPL Assessment Fri , October 16 
PC SC Begin Drafting Short Circuit TPL Assessment Fri Mon , October 

1617 
PC ST Begin Drafting Stability TPL Assessment Fri , October 16 
PC SS,SC,ST Post Draft TPL Comprehensive Assessment to TWG Tue , November 10 

TWG SS,SC,ST TWG approval of 2015 Comprehensive TPL Assessment Wed, December 9 
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Changes	in	Process	and	Assumptions	

In order to protect against changes in process and assumptions that could present a significant risk to 
the completion of the TPL study, any such changes must be vetted.  If TWG votes on any process 
steps or assumptions to be used in the study, those assumptions will be used for the 2015 2016 TPL 
study. Changes to process or assumptions recommended by stakeholders must be approved by the 
TWG.  This process will allow for changes if they are deemed necessary and critical to the TPL 
study, while also ensuring that changes, and the risks and benefits of those changes, will be fully 
vetted and discussed. 
 



PRC‐023‐3
Attachment B.4

TWG 
February 23 ‐ 24, 2016

Blake Poole
Steady State Planning



Overview

• Attachment B.4

• Planning Coordinator (PC) analysis of Attachment B.4



PRC‐023‐3 Attachment B.4

• Att B.4 – Circuits Identified through the following 
power flow analyses performed by the PC for a 1‐5 
year horizon

– Double contingencies

– Circuits operated between 100 kV and 200 kV

– If a facility has multiple ratings, then the rating closest 
to 4 hours will be used
 If rating is =< 4 hours, loading that exceeds 115%

 If rating is > 4 and =< 8 hours, loading that exceeds 120% 

 If rating is > 8 hours, loading that exceeds 130%

– Excludes radially operated circuits serving load
3



PC Analysis of B.4 facilities

1. Leveraging 2015 TPL Analysis
– Seasons: 2016 Light Load and summer peak

2. Will use Auto N‐2 and P6 contingencies

3. Monitor facilities for greater than 115% loading

4. TO Review

5. Final Distribution for endorsement 

6. TWG endorsement of final list 

4



Next Steps

• Early March

– List sent to Transmission Owners for review

• Mid April

– Final Distribution of B.4 list

• April 20th

– TWG endorsement 
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SPP’s FAC-002-2 
Process
Kirk Hall

Steady State Planning

2



FAC-002-2 Requirements
• Applicable Entities
 Planning Coordinator (PC)

 Transmission Planner (TP)

 Transmission Owner (TO)

 Generator Owner (GO)

• Purpose:  To study the impact of interconnecting new or 
materially modified Facilities on the BES
 Replaces FAC-002-1 standard

 Became effective 1/1/2016

• Replaces SPP’s Criteria 5.5 and Appendix PL-6 process
 Revision request will be submitted later to remove criteria and 

add language to other governing documents if necessary

3



PC/TP Requirements
• Each TP and PC shall study the reliability impact of new 

or materially modified interconnections:
 Generation

 Transmission 

 End-user Facilities

• Identify reliability impact on affected systems (R1.1)

• Adhere to NERC standards, regional/local TO planning 
criteria and Facility interconnection requirements (R1.2)

• Steady state, short circuit, and dynamics, as necessary 
under normal and contingency conditions (R1.3)

• Study should include assumptions, performance, 
considered alternatives, and coordinated 
recommendations

4



SPP’s Compliance Process for 
FAC-002-2
• New or materially modified generation interconnections 

handled through SPP’s GI Queue under Attachment Z of 
SPP’s OATT

• New or materially modified end-user facilities handled in 
Attachment AQ under SPP’s OATT

• New or materially modified transmission interconnection 
facilities handled with new staff process

5



Updates to Existing AQ 
Process
• Current AQ process analyzes SC current at bus of 

interconnection and no stability analysis

• Short Circuit Process Update:
 Modifying existing process to analyze 5 buses away from 

interconnection of end-user facilities

• Dynamic Stability Process Addition:
 Run Fast Fault Screen to determine if any issues of potential 

instability show up

 If so, analyze using PSS/E’s time domain analysis 

 Coordinate results with member for CCTs and mitigations

• Non-converged cases run through Voltage Stability 
analysis 
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New Transmission 
Interconnection Process
• Initiated by any new interconnection or material 

modification of an interconnection by or for an SPP 
member
 NTC

 Sponsored Upgrade

 Upgrade at existing interconnection

 For non-SPP initiated interconnections, SPP must be notified

• Staff contact acting on behalf of the PC will formally 
initialize the study requesting interested/affected parties 
including 1st Tier

• Staff will issue a study scope and schedule for review 
with interested parties
 Identify model data, analysis assumptions

7



Study Requirements
• Powerflow Analysis
 Model set agreement

 System intact and N-1 on affected area agreed upon by 
interested parties

 Incorporate all TO Facility interconnection requirements

• Short Circuit Analysis
 Analyze Short Circuit current at a minimum of 5 buses away 

from transmission interconnection

 Extend farther as necessary

• Dynamic Stability
 Run FFS on affected area agreed upon by interested parties

 Assess any potential instability using PSSE

• Final Report issued at end of analysis 

8



Member Input on Short Circuit 
Analysis
• Start at 5 buses away, but due to area topology additional 

data may be necessary for calculation

• Staff is requesting feedback on criteria on when to cut off 
short circuit analysis

• Options
 Determined in study scope on a case by case basis

 Dependent on some threshold

 Other options?

9



 

Southwest Power Pool, Inc. 
Revision Request Task Force (RRTF) Recommendation 

to the Regional Compliance Working Group (RCWG) 
November 17, 2015 

 

Organizational Roster: 
 

• John Allen (Chair) - City Utilities of Springfield, Missouri 
• Kim Van Brimer (Staff Secretary) – Southwest Power Pool 
• Chris Lang – Golden Spread Electric Cooperative Inc. 
• Fred Meyer – Empire District Electric Company 
• Doug Peterchuck – Omaha Public Power District 
• Jennifer Flandermeyer – Kansas City Power and Light Company 
• Eric Ruskamp – Lincoln Electric System 
• Tracey Stewart – Southwestern Power Administration  
• Ron Losh (Staff) – Southwest Power Pool 
• Jonathan Hayes (Staff) – Southwest Power Pool 

 
Purpose: 
The Revision Request Task Force (RRTF) is responsible for reviewing the documents applicable to the 
SPP Revision Request Process and identifying the specific areas where the SPP Reliability Compliance 
Working Group (RCWG) needs to be listed as a Secondary Working Group. This will ensure the 
RCWG’s ability to efficiently and effectively monitor changes that could impact reliability compliance for 
the SPP members. 
 
Executive Summary: 
The Revision Request Task Force (RRTF) was formed on June 1, 2015 with the responsibility to review the 
documents applicable to the SPP Revision Request Process and identify the specific areas where the SPP 
Reliability Compliance Working Group (RCWG) needs to be listed as a Secondary Working Group. The 
purpose of the RRTF was to streamline the number of Revision Requests that require action from the 
RCWG, ensuring the RCWG is focused on monitoring changes that could impact reliability compliance for 
the SPP Membership.  In review of these documents, there are items that may have reliability compliance 
impacts for SPP RTO, SPP Member Companies and SPP in totality inclusive of the RTO and Member 
Companies.  Those items impacting both the RTO and Member Companies will be referenced in this 
document as “SPP”.   
 
In carrying out its purpose, the RRTF reviewed the SPP Business Practices, SPP Criteria, SPP Market 
Protocols, and SPP Open Access Transmission Tariff (OATT) including any attachments and exhibits to 
these identified documents, except for Appendix F of the SPP Market Protocols.  The RRTF completed a 
comprehensive review of the SPP Criteria and SPP Market Protocols identifying sections that were 
applicable to the scope of the RCWG.  In the case of the SPP Criteria, the RRTF also developed 
recommendations that will be communicated through future Revision Requests associated with SPP’s 
ongoing efforts to separate and transform the SPP Criteria into Operating Protocols and Planning Protocols.  
Due to the limited impact of the SPP Business Practices and the SPP OATT on reliability compliance 
matters, the RRTF’s review of these documents was less comprehensive.  The RRTF took the findings of 
these efforts and compiled the recommendations below.  The RRTF submits this report to the RCWG for 
approval. 
 
Recommendation: 
The recommendations below are based on the assumption that SPP Staff revises the Revision Request 
form to require the submitter to identify those with reliability compliance impacts.  The RRTF recommends 
the form should also include a step for SPP RTO Compliance Staff to endorse that determination.  The 
RCWG will review those Revision Requests and provide comments as needed.  If future Revision Requests 
move the reliability compliance related language found in the SPP Market Protocols and OATT into the 
proposed Operating Protocols or Planning Protocols, then it is possible the RCWG will not need to be listed 
as a Secondary Working Group for the SPP Market Protocols and OATT.  The RRTF believes there is risk 
in the current approach of allowing the Submitter identify reliability compliance impact with no assurance or 
oversight review to ensure items are not overlooked,  Therefore, the RCWG would like a response from 
SPP Staff on action items to implement controls to assure items with reliability compliance impacts are not 



 

missed in the process. 
 
SPP Business Practices: 
The RRTF determined this document has content that can potentially have a reliability compliance impact 
and is potentially relevant to SPP’s reliability compliance efforts.  The RRTF believes some future Revision 
Requests related to this document may be identified as having reliability compliance impacts and if 
necessary, the RCWG can provide recommendations to the Primary Working Group during the comment 
period.  Therefore, the RRTF recommends that the RCWG not be listed as a Secondary Working Group for 
the SPP Business Practices.  The RCWG will review those Revision Requests that are identified as having 
reliability compliance impacts by the Submitter and/or SPP Staff. 
 
SPP Criteria:  
The RRTF determined all sections of this document have some relevance to SPP’s (RTO and Members) 
reliability compliance efforts.  The RRTF believes future Revision Requests related to this document will be 
identified as having reliability compliance impacts and it is necessary for the RCWG to provide comments 
and approval to the Primary Working Group.  Therefore, the RRTF recommends that the RCWG continue 
its role as a Secondary Working Group for all sections of the SPP Criteria and future Operating Protocols 
and Planning Protocols. 
 
SPP Market Protocols:  
The RRTF determined this document has content that is relevant to SPP’s  reliability compliance efforts.  
The RRTF believes future Revision Requests related to certain sections of this document will be identified 
as having reliability compliance impacts and it is necessary for the RCWG to provide comments and 
approval to the Primary Working Group.  Revision Requests related to other sections of this document may 
also be identified as having reliability compliance impacts and if necessary, the RCWG will provide 
recommendations to the Primary Working Group during the comment period.  The RRTF strongly 
recommends that SPP Staff move all reliability compliance language from this document into the new 
Operating and Planning Protocols so the Membership is not having NERC compliance impacts associated 
with Market Protocols.  Therefore, the RRTF recommends the RCWG only be listed as a Secondary 
Working Group for the following sections of the SPP Market Protocols: 
 

• Section 4.1 – SPP System Requirements 
• Section 4.2.6 – Multi-Day Reliability Assessment 
• Section 4.3 – Day-Ahead Activities 
• Section 4.4 – Operating Day Activities 
• Appendix B – XML Specifications 
• Appendix C – Meter Technical Protocols 
• Appendix D – Settlement Metering Data Management Protocols 

 
The RCWG will also review those Revision Requests that are identified as having reliability compliance 
impacts by the Submitter and/or SPP Staff. 
 
SPP Open Access Transmission Tariff:  
 The RRTF determined this document has content that is relevant to SPP Member’s reliability compliance 
efforts.  The RRTF believes future Revision Requests related to certain sections of this document will be 
identified as having reliability compliance impacts and it is necessary for the RCWG to provide comments 
and approval to the Primary Working Group.  Revision Requests related to other sections of this document 
may also be identified as having reliability compliance impacts and if necessary, the RCWG will provide 
recommendations to the Primary Working Group during the comment period.   Therefore, the RRTF 
recommends the RCWG only be listed as a Secondary Working Group for the following sections of the SPP 
Open Access Transmission Tariff: 
 

• Attachment C – Methodology to Assess Available Transfer Capability 
• Attachment O – Construction of Transmission Facilities 
• Attachment V – Generator Interconnection Procedures 
• Attachment AN – Agreement Between SPP Inc. and SPP BA Participants Relating to the 

Implementation of the SPP BA 
• Attachment AP – Allocation of Costs Associated with Reliability Penalty Assessments  

 
 



 

The RCWG will also review those Revision Requests that are identified as having reliability compliance 
impacts by the Submitter and/or SPP Staff. 
 
 
RCWG Recommendation Request to the MWG: 
The RCWG requests the SPP Market Working Group (MWG) acceptance of the process plan 
approved by the RCWG. 
 
 
Respectfully submitted, 

 
John Allen, RRTF Chair & Kim Van Brimer, RCWG Staff Secretary 

 
 
 
 

Approved: RRTF November 13, 2015 

 

Approved: 
 

RCWG 
 

November 17, 2015 

 



RCWG Revision 

Request Task Force 

Recommendation Report

February 23, 2016



RCWG Review

Purpose:

Provide expertise to other SPP Working Groups on regional 

compliance matters, focusing on reliability standards and SPP 

Criteria.

Scope of Activities:

Provide timely input to working groups on existing and 

proposed changes to SPP Criteria and/or Regional Standards 

and SPP Tariff and SPP Business Practices as they potentially 

relate to NERC Reliability Standards. 

2



RRTF Background

3

• Revision Request Task Force formed under RCWG.

• Reviewed Tariff, Criteria, Market Protocols and Business 

Practices to determine sections which require RCWG 

secondary approval.

• Ensure RCWG focus on monitoring revisions with NERC 

compliance impacts.



RRTF Recommendations

• Secondary Review group for SPP Operating Criteria, Planning 

Criteria and selected sections of the SPP Market Protocols 

and OATT;

• No reliability compliance impacts identified in the SPP 

Business Practices;

• RR Process should have SPP RTO Compliance Staff 

involvement in ensuring identification of RRs that 

potentially have reliability compliance impacts; and

• Move reliability compliance related language from the SPP 

Market Protocols and OATT into the Operating/Planning 

Criteria.

4



RCWG and the Revision Request Process

• Why does the RCWG need to be a secondary reviewer for SPP 

governing documents?  

• The SPP Planning Criteria does not contain NERC requirements.

5



EXAMPLE: NERC Standard FAC-014-2

R4. The Transmission Planner shall establish SOLs, including 

IROLs, for its Transmission Planning Area that are consistent 

with its Planning Authority’s SOL Methodology.

6



EXAMPLE: SPP Planning Criteria Section 7.3 

• The SPP Planning Authority’s SOL methodology is located in 

the SPP Planning Criteria, Section 7.3.  

• Changes via the Revision Request Process directly impacts 

reliability compliance obligations for the SPP Membership.

7



Questions?
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SPP Revision 
Request Process

Erin Cathey
ecathey@spp.org



REVISION REQUEST PROCESS 
OVERVIEW

Revision Request Process

•3



Revision Request Process
• Key component of SPP’s stakeholder processes

• Allows stakeholder input in decision making

• Defines how Revision Requests (RRs) are submitted, 
reviewed and approved by SPP stakeholders

• Governing documents within scope of the RR process:

– Tariff, Market Protocols, Business Practices, Operating 
Criteria, Planning Criteria

4



Revision Request Tools and Resources
• Revision Request Page – SPP.org

• Forms

– Submission

– Comment Form

– Recommendation Report

– Impact Analysis

• Request Management System

• Routing Criteria

• Master List

5



Revision Request Process
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Revision Request Submission
• RRs may be submitted by a Qualified Entity

• Qualified Entity:
– Market Participant

– Transmission Customer

– SPP member or staff

– SPP MMU

– SPP Working Group/Committee

– Any staff of governmental authority with jurisdiction over SPP or member 
company

– …

• RRs submitted to RMS
– Standard RR Form
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Revision Request Review and Approval
• Submitted RRs reviewed by SPP staff

– Routing Criteria referenced

• Complete RRs publically posted
– Revision Request website

– RR Master List

– RR Open and Closed folders

• Notification of posting sent via email

• Interested parties submit comments during 10 day 
comment period and throughout stakeholder process
– Submitted to RMS

– Standard Comment Form

8



Revision Request Review, Approval & Implementation
• Primary and Secondary Working Groups review/approve RRs

– Standard RR Recommendation Report records review group actions and 
Interested Party comments

• Primary Working Group recommends action to MOPC

• MOPC approves RRs prior to implementation

– If Primary Working Group rejects an RR, submitter may appeal to MOPC

– If MOPC rejects an RR, submitter may appeal to BOD

• MOPC recommends action to BOD

• BOD approves RRs with Tariff and Criteria changes prior to 
implementation

• FERC Approves RRs with Tariff changes

• SPP documents are updated when appropriate approvals obtained and, 
when present, system changes are implemented

• SPP/Member system and/or process changes coordinated by SPP staff 
with vendors and stakeholders 9



Primary Working Group Role – A Closer Look
• Primary Working Group selection

– Based on MOPC approved charter and responsibility for certain governing 
documents

• Performs initial reviews of changes to respective governing document

• Coordinates Secondary Working Group review schedule

• Approves/Rejects Secondary Working Group modifications

• Maintains overall responsibility for changes to its respective document 
throughout stakeholder process

• Primary Working Group recommends action to MOPC

10

Primary Working Groups
Market Working Group – Market Protocols
Regional Tariff Working Group – Tariff

Operating Reliability Working Group – Operating Criteria
Transmission Working Group – Planning Criteria

Business Practices Working Group – Business Practices



Secondary Working Group Role – A Closer Look
• Secondary Working Group selection

– Based on MOPC approved charter

– Reviews changes that may impact or create conflict with a Secondary 
Group’s chartered responsibility

• Provides timely review/approval of proposed language 
consistent with their chartered responsibilities

• Provides justification of any proposed modifications to 
Primary
– Use RR Comment Form

• Provides input, as appropriate, to the MOPC when 
there are unresolved issues

11



Primary ‐ Secondary Hand‐off and Collaboration

12



Questions/Feedback



 

 
 
 
 
 
 
 

S P P  R e v i s i o n  R e q u e s t  P r o c e s s

October	13,	2015

Market	Operations	and	Policy	Committee
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Revision	History	

 

 
 
 
 

	 	

Version 
Number 

Author Change Description 

1.0 Market Design, 
Erin Cathey 

Initial Draft 

2.0 Erin Cathey Process updates for clarity, grammatical updates, removal of BOD 
as required approver for changes to RR Process, additions to 
Qualified Entity definition, removal of timing to appeal MOPC 
decision to BOD 

3.0 Erin Cathey Updating to include Criteria split to Operating and Planning 
Protocols 
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SPP	Revision	Request	Process	

A request to make additions, edits, deletions, revisions, or clarifications to the SPP Business Practices, 

SPP Operating Criteria, SPP Planning Criteria, SPP Market Protocols, and SPP Tariff including any 

attachments and exhibits to these identified documents, except for Appendix F of the Market Protocols, is 

called a “Revision Request” (RR).  Appendix F contains Settlement examples and will be updated by SPP 

as necessary.  Unless specifically provided in other sections of these identified documents, all changes to 

the Business Practices, Operating Criteria, Planning Criteria, Market Protocols and SPP Tariff shall follow 

the SPP Revision Request Process.  The Primary Working Groups will review and approve all changes to 

the SPP Revision Request Process prior to the Markets and Operations Policy Committee (MOPC) 

approval of the changes. 

Submission	of	a	Revision	Request	
The following Qualified Entities may submit a RR: 

 Any Market Participant; 

 Transmission Customers or other entities that are parties to transactions under the Tariff; 

 Any Entity that is an SPP Member; 

 Any staff member of a governmental authority having jurisdiction over the SPP or any member 

company;  

 SPP Staff; 

 SPP Market Monitor; 

 Any rostered individual of an official SPP Committee, Task Force or Working Group; 

 Any entity designated by a Qualified Entity to submit a Revision Request “on their behalf”. 

Revision Request Procedure 

A description of the process is provided in the following subsections.   

Review	and	Posting	of	Revision	Requests	

Revision Requests (RRs) shall be submitted to SPP by completing a Revision Request Submission Form, 

provided at the SPP website (RR Request/Comment Forms).  All RRs, except those submitted by SPP 

staff, are to be submitted to the SPP Request Management System (RMS).  Any RRs not submitted 

appropriately will not be processed.  

The RR shall include at least the following information: 

(1) Identification of the Submitter; 
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(2) Primary SPP document requiring revision with a list of affected sections and indication of affected 

documents and section numbers, e.g., SPP Business Practices, SPP Operating Criteria, SPP 

Planning Criteria, SPP Market Protocols or SPP Open Access Transmission Tariff; 

(3) Complete and sufficient objective of the suggested change. State the problem the proposed change 

will address. and describe how the proposed change will address the problem; 

(4) Proposed language changes (redlined).  

SPP shall evaluate the RR for completeness and shall notify the submitter, within three (3) business days 

of receipt if the RR is incomplete, including the reasons for such status.  SPP may provide information 

and assistance to the submitter to ensure it is complete.    A submitter must submit a complete version of 

the RR with all deficiencies corrected in order for the revision to be considered.  An incomplete RR will 

not be processed. 

Upon receipt of a complete RR, SPP shall post the complete RR to the SPP website and distribute the RR 

to the Primary Working Group within three (3) business days.    The RR will be reviewed at the next 

regularly scheduled meeting of the Primary Working Group following the official comment period of the 

RR.  Once the RR is approved by the Primary Working Group, it will be routed to the Secondary Working 

Group(s) as appropriate. 

The “next regularly scheduled meeting” shall mean the next regularly scheduled meeting for which 

required notice may be given regarding the revision(s) to be addressed, as specified in the appropriate 

BOD, committee, or working group procedures. 

The “Primary Working Group” shall mean the SPP working group responsible for the primary document 

being revised.  Responsibility is as follows: 

 The Market Working Group is responsible for approving and rejecting any proposed changes to 

the Market Protocols. 

 The Operations and Reliability Working Group is responsible for approving and rejecting any 

proposed changes to the SPP Operating Criteria. 

 The Transmission Working Group is responsible for approving and rejecting any proposed 

changes to the SPP Planning Criteria. 

 The Regional Tariff Working Group is responsible for approving and rejecting any proposed 

changes to the SPP Tariff. 

 The Business Practices Working Group is responsible for approving and rejecting any proposed 

changes to the SPP Business Practices. 

The “Secondary Working Group” shall mean the SPP Working Group(s) responsible for documents or 

sections therein that may be impacted by the RR.  Secondary Working Groups have a secondary approval 

responsibility, however any changes made by a Secondary Working Group must be accepted by the 

Primary Working Group prior to the MOPC and, where appropriate, the BOD review and approval. 
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All decisions of the Primary Working Group, the Secondary Working Group(s), the MOPC and the BOD 

with respect to any RR shall be posted to the SPP website within three (3) business days of the date of the 

decision.  All such postings shall be maintained on the SPP website in the Open Revision Request folder 

until the RR is closed.  A RR is considered closed if it has been implemented in the SPP Business Practices, 

SPP Operating Criteria, SPP Planning Criteria, SPP Market Protocols, or SPP Tariff, rejected, or 

withdrawn, or any system or process changes are complete. Closed Revision Requests shall be maintained 

on the SPP website in the Closed Revision Request folder. 

Routing	Criteria	for	a	Revision	Request	

Revision Requests shall be routed to the appropriate internal SPP department based on the document type 

identified, e.g., SPP Business Practices, SPP Operating Criteria, SPP Planning Criteria, SPP Market 

Protocols or SPP Open Access Transmission Tariff.  The Primary Staff Secretary will assign a RR number 

and route the RR to the appropriate Primary and Secondary Working Group(s) according to the working 

group schedules.   
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Comments	on	a	RR	

Any interested entity may comment on a RR.  Comments on RRs, except those submitted by SPP staff, 

should be submitted to the SPP Request Management System (RMS) using the Revision Request 

Comment Form provided on the SPP website within ten (10) calendar days from the date of 

posting/distribution of the RR.  SPP shall evaluate the RR Comment Form for completeness and shall 

notify the submitter, within three (3) business days of receipt if the RR Comment Form is incomplete, 

including the reasons for such status.  SPP may provide assistance to the submitter to ensure it is complete.  

If an entity proposes language changes to the RR, the entity shall submit a RR Comment Form with the 

proposed revisions to the original RR language.  Comments submitted after the due date of the ten (10) 

day comment period may be considered at the discretion of the Primary Working Group.   

All complete comments received in the proper format will be posted to the SPP website within three (3) 

business days of receipt and distributed to the Primary Working Group.  The comments shall include 

identification of the commenting entity.  Any comments not submitted appropriately will not be processed. 

The Primary Working Group may review the RR at its next regularly scheduled meeting after the end of 

the ten (10) calendar day comment period unless the ten (10) calendar day comment period ends less than 

two (2) calendar days prior to the next regularly scheduled Primary Working Group meeting.  In that case, 

the RR may be reviewed at the subsequent regularly scheduled Primary Working Group meeting. 

Impact	Analysis	

SPP shall perform an Impact Analysis (IA) or indicate one is not necessary.  The results of the evaluation 

will be documented on an IA form and posted in the applicable RR folder for review.     

A Revision Request IA should assess the impact of the proposed RR on SPP systems, processes, and SPP 

staffing needs, and shall contain the following information: 

(1) An estimate of any cost and budgetary impacts to SPP for both implementation and on-going 

operations; 

(2) The estimated amount of time required to implement the revised language; 

(3) The identification of alternatives to the original proposed language that may result in more efficient 

implementation; and 

(4) The identification of any manual workarounds that may be used as an interim solution and 

estimated costs of the workaround; 

(5) Primary Working Group score for any RRs requiring a system, process and/or staffing change; and 

(6) A list of SPP and Member systems impacted. 

It will be at the discretion of the Primary Working Group to review and/or take action on a RR contingent 

upon review of a completed IA.   Upon completion of the IA, the Primary Working Group may review or 

modify actions taken on a RR prior to the completion of the IA.  A RR will not be submitted for review 
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to the Secondary Working Groups or the MOPC before the completion of the IA except in the case of 

expedited review request or urgent action Revision Requests. In the case of expedited or urgent Revision 

Requests, the Revision Request will be submitted for review by Secondary Working Groups while the IA 

is completed.   

If the Primary Working Group approves a RR contingent upon review of an IA, SPP shall prepare an IA 

based on the RR Recommendation Report.  Unless a longer review period is warranted due to the 

complexity of the proposed RR Recommendation Report or the quantity of approved RRs, SPP shall issue 

the IA for the recommended RR within thirty (30) calendar days after the Primary Working Group 

approval of the RR.  SPP shall post the results of the completed IA on the SPP website.  If a longer review 

period is required for SPP staff to complete a full IA, SPP staff shall submit a schedule for completion of 

the IA to the Primary Working Group chair. 

Primary	Working	Group	Review	and	Action	

The Primary Working Group will review and recommend action to the MOPC on RRs.  The Primary 

Working Group staff secretary will submit RRs to the Secondary Working Group staff secretaries, prior 

to the Primary Working Group recommendation to the MOPC.  The MOPC and, where appropriate, the 

BOD will consider all decisions of the Primary and Secondary Working Group(s) and any comments 

provided. 

The Primary Working Group may take action on the RR to: 

(1) Approve as submitted or modified.  Approval may be subject to review of a IA or updated IA if 

such review is determined by the Primary Working Group to be necessary; 

(2) Reject.  A RR shall be considered rejected if a majority of the Primary Working Group members 

fail  to reject or approve the RR, either as submitted or modified; 

(3) Defer action on the RR, pending some follow-up action; or 

(4) Refer the RR to another working group, committee, or task force as it deems appropriate. The RR 

may be referred to a task force created by the Primary Working Group and/or to one or more 

existing working groups or task forces of the MOPC for review and comment on the RR.  

Suggested modifications to a RR should be submitted as comments by the chair, or the chair’s 

designee, on behalf of the working group, committee, or task force for consideration by the Primary 

Working Group.  The Primary Working Group shall retain ultimate responsibility for processing 

RRs related to its respective document. 

Within three (3) business days after the Primary Working Group takes action to approve, approve with 

modifications, or reject the RR, SPP shall post a RR Recommendation Report to the SPP website reflecting 

the Primary Working Group action.  The Primary Working Group staff secretary shall notify Secondary 

Working Group staff secretaries of the posting of RR Recommendation Reports and applicable IAs.  A 

RR Recommendation Report shall contain the following items: 
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(1) Identification of submitter; 

(2) Modified SPP Business Practices, SPP Operating Criteria, SPP Planning Criteria, SPP Market 

Protocols or SPP Tariff language proposed by the Primary Working Group; 

(3) Estimated system cost and duration if applicable; 

(4) Comments submitted; 

(5) Voting record for the Primary Working Group, Secondary Working Groups, MOPC, BOD and 

RSC if applicable; 

(6) Primary Working Group rank for any RRs requiring a system, process and/or SPP staff change; 

and 

(7) Recommended action for the MOPC from the Primary Working Group. 

The Primary Working Group Chair shall notify the MOPC of RRs rejected by the Primary Working Group.  

If the Primary Working Group rejects a RR, the submitter may file an appeal with the MOPC. 

Secondary	Working	Group	Review	and	Action	

A final version of the RR Recommendation Report will be submitted for posting in the background 

materials seven (7) calendar days prior to the Secondary Working Group(s) next meeting.  However, at 

the discretion of the Secondary Working Group, a waiver may be granted of the seven (7) calendar day 

rule.  The Secondary Working Group(s) shall review the recommended changes to determine if the 

proposed changes conflict with requirements outlined in the Business Practices, Operating Criteria, 

Planning Criteria, Market Protocols, or SPP Tariff.    In the event the Secondary Working Group(s) 

identifies conflicts, which have not previously been identified by the Primary Working Group, or issues 

regarding the proposed changes, the Secondary Working Group(s) will submit comments, using the RR 

Comment Form, to be considered by the Primary Working Group at its next regularly scheduled meeting, 

or by the MOPC and, where appropriate, the BOD.  All submitted comments will be recorded in the RR 

Recommendation Report for working group, MOPC and, where appropriate, BOD consideration. 

The Secondary Working Group may take action on the RR to: 

(1) Approve as submitted or modified.  If modified the Secondary Working Group must submit 

comments with the modified language to the Primary Working Group within 3 business days; 

(2) Reject.  A RR shall be considered rejected if a majority of the Secondary Working Group members 

fail to reject or approve the RR as submitted or modified.  The RR will move forward with the 

Secondary Working Group’s rejection noted in the RR Recommendation Report; or 

(3) Defer action on the RR pending some follow-up action needed for the Secondary Working Group 

to take action. 
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Market	and	Operations	Policy	Committee	Action	

The MOPC shall consider RRs submitted by the Primary Working Group, for which a final RR 

Recommendation Report has been posted on the SPP website for at least six (6) days, or those accepted 

for urgent treatment by the MOPC.  The following information must be included for each RR considered 

by the MOPC: 

(1) The RR Recommendation Report and IA, if any; and 

(2) Any comments timely received in response to the RR Recommendation Report. 

The MOPC shall take one of the following actions regarding the RR Recommendation Report: 

(1) Approve as recommended in the RR Recommendation Report or as modified by the MOPC; 

(2) Reject if the MOPC members fail to reject or approve the RR as submitted or modified; or 

(3) Remand the RR to the Primary Working Group with instructions. 

The MOPC’s decision regarding approval or rejection of a RR shall be posted on the SPP website within 

three (3) business days after the MOPC’s decision.  If the MOPC rejects a RR, the submitter may file an 

appeal with the SPP BOD. 

If the MOPC approves a change or changes to the Business Practices, Operating Criteria, Planning 

Criteria, Market Protocols, or SPP Tariff, such change(s) shall be incorporated into the appropriate 

document and posted on the SPP website as soon as practicable, but no later than one (1) day before the 

effective date of the changes.   

SPP	Board	of	Directors	Review	and	Action	

If the RR requires SPP Operating Criteria, SPP Planning Criteria or SPP Tariff revisions, after a RR has 

been approved by the MOPC, it must be submitted to the SPP Board of Directors (BOD) for review and 

action.  The BOD will review the RR at the next regularly scheduled meeting and take one of the following 

actions: 

(1) Approve the RR as recommended in the RR Recommendation Report or as modified by the SPP 

BOD; 

(2) Reject if the SPP BOD fail to reject or approve the RR as submitted or modified; or 

(3) Remand the RR to the MOPC with instructions. 

Withdrawal	of	an	Revision	Request	

Upon notice to the Primary Working Group, the submitter of a RR may withdraw the RR at any time prior 

to approval of the RR by the Primary Working Group.  SPP shall create a RR Recommendation Report 

recording the submitter’s withdrawal of a RR and post on the SPP website within three (3) business days 

of the submitter’s notice to the Primary Working Group. 
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If a RR is approved by the Primary Working Group it cannot be withdrawn except with approval of the 

Primary Working Group. 

Expedited	Review	Requests	

The party submitting a RR may request that the RR be considered for expedited review when the submitter 

is requesting action from the Primary Working Group on a RR that has not met the minimum comment 

period.  

A valid motion in a regularly scheduled meeting of the Primary Working Group is required to waive the 

minimum comment period and treat a RR with expedited review status.  If approved for expedited review 

by the Primary Working Group, the RR will be treated the same as one that has met the minimum comment 

period.  If the request for expedited review is rejected, the RR will be considered by the Primary Working 

Group after the minimum period; in most cases at the next regularly scheduled Primary Working Group 

meeting. 

Urgent	Action	Requests	

The party submitting a RR may request that the RR be considered for urgent action. Urgent action requests 

should be reserved for instances when existing Business Practices, Operating Criteria, Planning Criteria, 

Market Protocols, or SPP Tariff language is impairing or could imminently impair SPP system reliability 

or wholesale or retail market operations, or is causing or could imminently cause a discrepancy between 

any of SPP’s governing documents.  

The Primary Working Group shall consider the urgent action RR at its earliest regularly scheduled meeting 

or at a special meeting called by the Primary Working Group chair. In some cases, an Urgent Action 

Request will occur concurrently with an expedited review request. A valid motion and vote of the Primary 

Working Group are required to designate the RR for urgent action. After approval, Urgent Action RRs 

shall be given priority high enough to ensure implementation within the timeline necessary to mitigate 

concerns about SPP system reliability or market operations under the unmodified language, or any other 

significant issues identified in the RR.  

If approved, SPP shall submit an urgent action RR Recommendation Report to the chair and staff secretary 

of the MOPC and the appropriate Secondary Working Groups within two (2) business days to address the 

urgency of the RR. The MOPC and Secondary Working Groups chairs may request action from the 

working groups to address the urgency of the RR. 

Appeal	of	Decision	

If the Primary Working Group rejects the RR, any Qualified Entity eligible to submit a RR may appeal 

directly to the MOPC.  Such appeal to the MOPC must be submitted to SPP within ten (10) business days 

after the date of the relevant decision.  Appeals made after this time shall be rejected.  Appeals to the 

MOPC shall be posted on the SPP website within three (3) business days and placed on the agenda of the 

next available regularly scheduled MOPC meeting, provided that the appeal is provided to SPP at least 
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eleven (11) days in advance of the MOPC meeting; otherwise the appeal will be heard by the MOPC at 

the next regularly scheduled MOPC meeting. 

If MOPC rejects the RR, any Qualified Entity may appeal directly to the SPP BOD, per the Appeal process 

outlined in the SPP Bylaws.     

FERC	Filings	

In the event the FERC rejects the SPP Tariff modifications associated with a RR, the RR will be deemed 

rejected by the FERC action.  In the event the FERC conditionally accepts with compliance requirements 

the SPP Tariff modifications associated with a RR, SPP staff will prepare a new RR to conform the 

appropriate document(s) to the FERC order.    



  Revision Request Recommendation Report 

RR #: 140 Date: 2/4/2016 

RR Title: 30 Minute Standardization of Ratings 

SUBMITTER INFORMATION 

Submitter Name: Derek Hawkins Company: SPP 

Email: dhawkins@spp.org Phone: 501-688-1662 

EXECUTIVE SUMMARY AND RECOMMENDATION FOR MOPC AND BOD ACTION 

 

OBJECTIVE OF REVISION 

Objectives of Revision Request:   
The following redline changes are intended to provide consistency among facility ratings. The inclusion of a 30 minute rating for 
use in the operating horizon provides a standard rating format by which the RC and TOP can reliably return actual loading below 
normal limits.  

This comment form also addresses the need to retire language in section 7.2 of the SPP Planning Criteria that sets forth the 
methodology for determining transmission circuit ratings. NERC Reliability Standard FAC-008-3 specifies that each Transmission 
Owner shall have a methodology for rating its transmission facilities and transmission facilities ratings are to be consistent with the 
associated Facility Ratings methodology. As a result, a bulk of section 7.2 of the SPP Planning Criteria is not needed and may be in 
conflict with FAC-008-3. In addition, all of the PL-2 appendices to the SPP Planning Criteria should be retired. 

These revisions also attempt to satisfy concerns that the language was placing unnecessary difficulty around the development of 
mitigation plans that must be accomplished in 30 minutes. As a result, the terminology has been updated to use “Short-Term 
Emergency Ratings” that are good for a time period of at least 30 minutes.  

 

SPP STAFF ASSESSMENT 

 

IMPACT 

Will the revision result in system changes  No     Yes  

Summarize changes: 

Will the revision result in process changes?   No     Yes 

Summarize changes: Process updates may be needed to include the calculation and submission of a Short Term Emergency 
Rating. 
 

Is an Impact Assessment required?  No     Yes 

If no, explain:       
 

Estimated Cost: $      Estimated Duration:       months 

Primary Working Group Score/Priority:      

 



SPP DOCUMENTS IMPACTED 

  Market Protocols Protocol Section(s):  Protocol Version:  

  Operating Criteria Criteria Section(s): App. OP-1 Criteria Date: 1/1/2016 

  Planning Criteria Criteria Section(s): 7.2, App. PL-2 Criteria Date: 1/1/2016 

  Tariff  Tariff Section(s):  
  Business Practice Business Practice Number:  

WORKING GROUP REVIEWS AND RECOMMENDATIONS 
List Primary and any Secondary/Impacted WG Recommendations as appropriate 

Co-Primary Working Group:   

TWG 

Date: 2/23-24/2016 

Action Taken:  

Abstained:  

Opposed:  

Reason for Opposition:  

 

Co-Primary Working Group:   

ORWG 

 

Date: 2/4/2016 

Action Taken:  Approved 

Abstained: 0 

Opposed: 1 

Reasons for Opposition: David Pham (Empire District Electric Company) “Keeping all the models coordinated and synched is 
hard enough like it is.  Adding another set of limits would make it harder and more confusing as not all members are utilizing the 
same rating methodology. Because some members are using static rating while some are using dynamic rating and some members 
have no short-term limit and some have   multiple short-term limits.  So if/when SPP requires members submitting third set of 
limits, this third set of limit wouldn’t mean the same for all different members anyway and it sure creates more work on the 
members as well as staff to track this extra set of limit.” 

Secondary Working Group:  

RCWG 

Date: 3/17/2016 

Action Taken:   

Abstained:  

Opposed:  

Reasons for Opposition:  

 

MOPC  

 

Date:  

Action Taken:   

Abstained:  

Opposed:  

Reasons for Opposition:  

 

BOD/Member Committee  

 

Date:  

Action Taken:   

Abstained:  

Opposed:  



Reasons for Opposition:  

 

COMMENT 

Comment Author: Ron Gunderson (NPPD) 

Date Comments Submitted: 12/31/2015 

Description of Comments: 

NPPD supports the inclusion of a 30 minute rating for use in the operating horizon.  A 30 minute rating will provide consistency 
and permit the RC and TOP to take action to return the facilities within normal ratings within the 30 minute period permitted by this 
rating. 

However, NERC Reliability Standard FAC-008-3 specifies that each Transmission Owner shall have a methodology for rating its 
transmission facilities and transmission facilities ratings are to be consistent with the associated Facility Ratings methodology.  
Therefore, it appears that the bulk of section 7.2 of the SPP Planning Criteria is not needed and may be in conflict with FAC-008-3.  
As a result, NPPD recommends the retirement of the language in section 7.2 of the SPP Planning Criteria that sets forth the 
methodology for determining transmission circuit ratings.  In addition, all of the PL-2 appendices to the SPP Planning Criteria 
should be retired. 

Status: The concepts introduced by this comment were incorporated in the version of RR140 that was approved by the ORWG. 

COMMENT 

Comment Author: Douglas Webb (KCPL) 

Date Comments Submitted: 01/05/2016 

Description of Comments: Kansas City Power and Light recommends the withdrawal of RR140 for the following reasons. 

- Revisions are in Opposition to NERC Compliance Initiatives 

- Revisions Add Indefinite Language to Already Ambiguous Language 

- Proposed Changes Create Unnecessary Work with NERC Revised and New Definitions Likely on the Horizon 

- RC Requirement to Establish System Performance Methodology is likely Ending 

- Facility Ratings Need to Align with Transmission Planning Analysis 

Status: The ORWG did not support the position on RR140 described in this comment. 

COMMENT 

Comment Author: Derek Hawkins (On Behalf of SPP ORWG) 

Date Comments Submitted: 1/26/2016 

Description of Comments: The ORWG reviewed RR140 and recommended a number of changes. The inclusion of a 30 minute 
rating for use in the operating horizon provides a standard rating format by which the RC and TOP can reliably return actual 
loading below normal limits.  

This comment form also addresses the need to retire language in section 7.2 of the SPP Planning Criteria that sets forth the 
methodology for determining transmission circuit ratings. NERC Reliability Standard FAC-008-3 specifies that each Transmission 
Owner shall have a methodology for rating its transmission facilities and transmission facilities ratings are to be consistent with the 
associated Facility Ratings methodology. As a result, a bulk of section 7.2 of the SPP Planning Criteria is not needed and may be in 
conflict with FAC-008-3. In addition, all of the PL-2 appendices to the SPP Planning Criteria should be retired. 

These revisions also attempt to satisfy concerns that the language was placing unnecessary difficulty around the development of 
mitigation plans that must be accomplished in 30 minutes. As a result, the terminology has been updated to use “short-term 
emergency ratings” that are good for a time period of at least 30 minutes. 



Status: The ORWG incorporated these revisions in the version of RR140 that was approved. 

COMMENT 

Comment Author: M Wagner (ITC Great Plains) 

Date Comments Submitted: 1/26/2016 

Description of Comments: ITC has concerns about the potential interaction of the 30-minute rating and NERC guidance specified 
in ‘Whitepaper on Treatment of SOL’ published along with FERC approved TOP/IRO standards effective April 1, 2017.  RR#140 
appears to be a proposal based out of a perceived commercial need rather than a reliability need.  If there is a reliability need for a 
30 minute rating separate from the emergency rating, SPP should provide a reliability reason and there should be prescribed limits 
on operational use the rating for or for SPP to have a declaration of emergency governed by emergency operational protocols for 
the use of the 30 minute rating.  Under no circumstances should any ratings other than normal and emergency be used for planning 
purposes. 

Status: The ORWG discussed this comment but did not agree with the majority of the positions described. 

COMMENT 

Comment Author: Derek Hawkins (On Behalf of SPP ORWG) 

Date Comments Submitted: 2/4/2016 

Description of Comments: This comment form contains the version of RR140 language that was approved by the ORWG on 
2/4/2016. 

Status: See “Description of Comments” 

PROPOSED REVISION(S) TO SPP DOCUMENTS 

SPP Operating Criteria 

 
SPP Operating Criteria Appendix OP-1: Reliability Coordinator Data 
Specification and Collection 

Transmission Data
 

Definition: 
 
Transmission  Facility:  All facilities 100kV and above, or other lower voltage facilities as specifically  requested by 

the Reliability Coordinator.   For Transformers,  the low side voltage measurement  shall be 100kV and above. 

 
Data Type 

 
Description/Requirements Required  Exchange 

Mechanism Applicability Required  Effective

Date 
 
 
 
 
 
 

Facility Status 

 
Current status of the switching  devices 

(breakers, switches, disconnects)  at each end 

of a transmission  facility. Facilities  include 

generators,  transformers,  lines, and reactive 

devices.  Possible values are Open and Closed 

for two‐state devices and Open, Closed, and 

Between  for three‐state devices. 

 
Status  is only required on those facilities 

requested by the Reliability  Coordinator  in 

(insert document name here). 

 
 
 
ICCP Block 2 

For devices without 

telemetered  status, voice 

notification  to the RC is 

acceptable. 

 
 
 

Transmission 

Operator and/or 

Balancing 

Authority 

 
 
 
 
 
 
February 1, 2012 

 
 
 
Facility  Loading MW 

 
 
Instantaneous  Real Power  flow  in MW on the 

transmission  facility.   Unit of measurement  is 

in MW. 

 
 
ICCP Block 1 

Transmission 

Operator and/or 

Balancing 

Authority 

 
 
 
February 1, 2012 



 
 
 
Facility  Loading Mvar 

 

 
Instantaneous  Reactive Power flow  in Mvar 

on the transmission  facility.  Unit of 

measurement  is in Mvar. 

 
 
ICCP Block 1 

Transmission 

Operator and/or 

Balancing 

Authority 

 
 
 
February 1, 2012 

 
 
 
 
MVA Capability Normal 

(Normal Rating) 

 
 
 
Normal (long term) rating  for transmission 

facilities.  Capability must reflect the most 

limiting element of the facility pursuant  to SPP 

Planning Criteria 7.2Criteria 12.2.  Unit of 

measurement  is in MVA. 

For Dynamic  limits: 

ICCP Block 1 

Transmission 

Operator and/or 

Balancing 

Authority 

 
 
 
 
 
February 1, 2012 For Static Limits: Network 

model exchange or written 

notification  to 

"ENGModelChanges@spp. 

org" 

Transmission 

Operator Owner 

and/or Balancing 

AuthorityGenerat

or Owner 
 
 
 
 

MVA Capability 

Emergency 

(Emergency  Rating) 

 
 
 
Emergency  (short  term) rating  for 

transmission facilities.  Capability must reflect 

the most  limiting element of the facility 

pursuant  to SPP Planning Criteria 7.2Criteria 

12.2.  Unit of measurement  is in MVA. 

For Dynamic  limits: 

ICCP Block 1 

Transmission 

Operator Owner 

and/or Balancing 

AuthorityGenera

 
 
 
 
 
February 1, 2012 For Static Limits: Network 

model exchange or written 

notification  to 

"ENGModelChanges@spp. 

org" 

Transmission 

Owner and/or 

Generator 

OwnerOperator 

and/or Balancing 

A th it 
 
 
 

MVA Capability 

30 MinuteShort‐

term Emergency 

RatingShort‐Term 

Emergency Rating 

 
 
 
30 MinuteShort‐term emergency 

ratingShort‐Term Emergency Rating  for 

transmission facilities.  Capability must reflect 

the most  limiting element of the facility 

pursuant  to SPP Planning Criteria 7.2.  Unit of 

measurement  is in MVA. 

For Dynamic  limits: 

ICCP Block 1 

Transmission 

Owner and/or 

Generator 

OwnerOperator 

 
 
 
 
 
June 1, 2016 For Static Limits: Network 

model exchange or written 

notification  to 

"ENGModelChanges@spp. 

org" 

Transmission 

Owner and/or 

Generator 

OwnerOperator 

and/or Balancing 

A th it 
 
 
 
 

Transformer  Tap 

Setting 

 
 
Predefined,  fixed positions  on one or both 

sides of a transformer.   Each Tap postion 

represents a specific voltage value.  (i.e. 

changing  a Tap Position changes  the voltage.) 

There  is no standard numbering  scheme for 

the tap position.  Documentation  defining  the 

possible values and their meaning must be 

provided  to SPP. 

Telemetered/Derived  tap 

positions: 

ICCP Block 1 

Transmission 

Operator and/or 

Balancing 

Authority 

 
 
 
 
 
February 1, 2012 Non‐telemetered/no‐load 

tap information:  Network 

Model Exchange or written 

notification  to 

"ENGModelChanges@spp. 

org" 

 
Transmission 

Operator and/or 

Balancing 

Authority 

 
 
 
 

SPP Planning Criteria 

 
      

7.2 Rating of Transmission Circuits 

Each SPP member shall rate transmission circuits operated at 69 kV and above in accordance with 

this criteriathe Transmission Owner’s Facility Rating Methodology.  A transmission circuit shall 

consist of all elements load carrying between circuit breakers or the comparable switching devices.  



Transformers with both primary and secondary windings energized at 69 kV or above are subject to 

this criteria.  All circuit ratings shall be computed with the system operated in its normal state (all 

lines and buses in-service, all breakers with normal status, all loads served from their normal 

source).  The circuit ratings will be specified in "MVA" and are taken as the minimum ratings of all 

of the elements in series.  The minimum circuit rating shall be determined as described in this criteria 

and members shall maintain transmission right-of-way to operate at this rating.  However, SPP 

members may use circuit ratings higher than these minimums.  Each element of a circuit shall have 

a normal and an, emergency, and short-term emergency ratingShort-Term Emergency Rating.  For 

certain equipment, (switches, wave traps, current transformers and circuit breakers), tThese two 

three ratings are identical and are defined as follows: 

(1) NORMAL RATING:  Normal circuit ratings specify the level of power flow that facilities 

can carry continuously without loss of life to the facility involved. 

(2) EMERGENCY RATING:  Emergency circuit ratings specify the level of power flow that a 

facility can carry for the time sufficient for adjustment of transfer schedules, generation 

dispatch, or line switching in an orderly manner that a system, facility, or element can 

support, or withstand for a finite period. The rating assumes acceptable loss of equipment 

life or other physical or safety limitations for the equipment involved.with acceptable loss 

of life to the facility involved. This rating shall be coordinated between Reliability 

Coordinator and Transmission Operator in order to address current operating 

conditions.have a time associated with it which identifies the finite period of the Emergency 

Rating.   

(2)(3) SHORT-TERM EMERGENCY RATINGSHORT-TERM EMERGENCY 

RATING: 30-minute circuit ratings exist to make system operators aware of the speed in 

which overloads must be relieved.The level of power flow that a facility can carry for a time 

period no shorter than 30-minutes.  The TO shall specify the duration associated with short-

term emergency ratingShort-Term Emergency Ratings. The rating assumes acceptable loss 

of equipment life or other physical or safety limitations for the equipment involved.  The 30-

minute rating is intended to be used in pre-contingent operation conditions and allow 

sufficient time for system operators to return actual loading below normal or short-term 

ratings.  

The 30-minuteSshort-Tterm Eemergency Rrating is intended to be used only in pre-contingent 

operating conditions and provides a consistentminimum Emergency rRating period that provides 

sufficient time for system operators to return actual loading below normalkeep actual loading within 

applicable ratings. Emergency circuit ratings can be higher than the short-term emergency 

ratingShort-Term Emergency Rating as permitted through an approved operating guide on file with 

the SPP Reliability Coordinator.  

At a minimum, each member shall compute provide summer and winter seasonal ratings for each 

circuit element. The summer season is defined by the months June, July, August and September. 

The winter season is defined by the months December, January, February and March. The seasonal 



rating shall be based upon an ambient temperature (either maximum or average) developed using 

the methodology described in Appendix PL-2.ATransmission Owner’s Facility Rating 

Methodology. A member may elect to compute a third set of seasonal ratings for the remaining 

months of the year (April, May, October and November).  If that election is not made, summer 

ratings shall be used for these remaining months. 

7.2.1 Power Transformer 

Power transformer ratings are discussed in ANSI/IEEE C5791, IEEE Guide for Loading Mineral-

Oil-Immersed Power Transformers.   Every transformer has a distinct temperature rise capability 

used in setting its nameplate rating (either 55°C or 65°C).  These temperature rise amounts reflect 

the average winding temperature rise over ambient that a transformer may operate on a continuous 

basis and still provide normal life expectancy.   

7.2.1.1 Normal Rating 

The normal circuit rating for power transformers shall be its highest nameplate rating.  The 

nameplate rating shall include the effects of forced cooling equipment if it is available.  For multi-

rated transformer (OA/FA, OA/FA/FA, OA/FOA/FOA, OA/FA/FOA) with all or part of forced 

cooling inoperative, nameplate rating used is based upon the maximum cooling available for 

operation.  Normal life expectancy will occur with a transformer operated at continuous nameplate 

rating. 

7.2.1.2 Emergency Rating 

When operated for one or more load cycles above nameplate rating, the transformer insulation 

deteriorates at a faster rate than normal. The emergency circuit rating for power transformers shall 

be a minimum of 100% of its highest nameplate rating. Member systems may use a higher 

emergency rating if they are willing to experience more transformer loss-of-life.  

 30-Minute Rating 

The 30-minute circuit rating for power transformers shall be a minimum of 100% of its highest 
nameplate rating.  The 30-minute rating is intended to be used in pre-contingent operation 
conditions and allow sufficient time for system operators to return actual loading below normal or 
emergency ratings. 

7.2.1.3 Loss of Life 

In ANSI/IEEE C57.91, a 65°C rise transformer can operate at 120% for an 8 hour peak load cycle 

and will experience a 0.25% loss of life.  If a 65°C rise transformer experiences 4 incidents where 

it operates at or below 120% for an 8 hour peak load cycle, it will still be within the target of 1% 

loss of life per year.  In ANSI/IEEE C57.91, a 55°C rise transformer can operate at 123% for an 8 

hour peak load cycle and will experience a 0.25% loss of life.  Likewise, if a 55°C rise transformer 



experiences 4 incidents where it operates at or below 123% for an 8 hour peak load cycle, it will 

still be within the target of 1% loss of life per year. 

7.2.1.4 Ambient Temperature 

Average ambient temperature is an important factor in determining the load capability of a 

transformer since the temperature rise for any load must be added to the ambient to determine 

operating temperature.  Transformers designed according to ANSI standards use a 30°C average 

ambient temperature (average temperature for 24 consecutive hours) when setting nameplate rating.  

Transformer overloads can be increased at lower average ambient temperatures and still experience 

the same loss of life.  This allows seasonal ratings with higher normal and, emergency, and 30-

minute ratings.  However, this circuit rating criteria does not call for seasonal transformer ratings.  

In ANSI/IEEE C57.91, transformers can be loaded above 110% and experience no loss of life when 

the average ambient temperature is below 78°F.  By not having seasonal ratings, the four 

occurrences that contribute to loss of life are limited to days when the average ambient temperature 

exceeds 78°F.  The Power Transformer Rating Factors include: 

(1) Nameplate rating, normal loss of life for 55°C and 65°C rise transformers with cooling 

equipment operating. 

(2) Average ambient temperature, 30°C. 

(3) Equivalent load before peak load, 90% of nameplate rating. 

(4) Hours of peak load, 8 hour load cycle. 

(5) Acceptable annual loss of life, 1%. 

7.2.2 Overhead Conductor 

Overhead conductor ratings are discussed in IEEE Standard 738, IEEE Standard for Calculating the 

Current-Temperature Relationship of Bare Overhead Conductors.  Ampacity values are to be 

determined using the fundamental heat balance equation outlined in the House and Tuttle method.  

Because of the amount and complexity of the equations, this method lends itself to computer 

application.  The recommended computer programs to be used for this calculation either include the 

BASIC program listed in Annex B of IEEE Standard 738 or an equivalent program, such as the 

DYNMAP program which is part of the EPRI TLWorkstation TM software package.  While tables 

and graphs may be convenient to use, they fail to take into account the geographic location of the 

line and often lack either the desired ambient temperature and/or the desired conductor temperature.  

The use of tables and graphs is not acceptable. 

7.2.2.1 Conductor Properties 

Some computer programs used to compute ampacity values have a conductor property library 

whereby a user simply specifies the conductor code name and the program will search the conductor 

property file and select the proper input properties.  Those using the BASIC program from Annex 



B of IEEE Standard 738 or another computer program that does not have a conductor property 

library will obtain conductor properties from an appropriate data source (Aluminum Electrical 

Conductor Handbook, EPRI Transmission Line Reference Book 345 kV and Above, Westinghouse 

Transmission and Distribution Book, etc.). 

7.2.2.2 Line Geographic Location 

These factors specify the location of the line, its predominant direction and its predominant 

inclination.  These numbers can either be line specific or they can represent a general line within 

the control area.  One ambient temperature shall be agreed upon for tie lines traversing several 

geographic areas and interconnections among different control areas. 

7.2.2.3 Radiation Properties 

The two radiative properties of conductor material are solar absorptivity and infrared emissivity. 

Solar Absorptivity The fraction of incident solar radiant energy that is absorbed by the 
conductor surface.  This value shall be between 0 and 1.  Recommended 
values are given in the following tables: 

 
 

COPPER CONDUCTORS  
 

ALUMINUM CONDUCTORS 
 

Oxidation Level 
 

Absorptivity  Service Years Absorptivity 
 

None 

Light 

Normal 

Heavy 

 
0.23 

0.5 

0.7 

1.0 

 0<5 

� 5 

0.43 

1.00 

 

Source: Glenn A. Davidson, Thomas E. Donoho, George Hakun III, P. W. Hofmann, T. E 
Bethke, Pierre R. H. Landrieu and Robert T. McElhaney, "Thermal Ratings for 
Bare Overhead Conductors", IEEE Trans., PAS Vol. 88, No.3, pp. 200-05, March 
1969. 

  Infrared Emissivity The ratio of infrared radiant energy emitted by the conductor 
surface to the infrared radiant energy emitted by a blackbody at the same 
temperature.  This value shall be between 0 and 1.  Recommended values are given 
in tables below: 

 
COPPER CONDUCTORS  

 
ALUMINUM CONDUCTORS 

 
Oxidation Level 

 
Emissivity  Service Years Emissivity 

 
None 

Light 

Normal 

Heavy 

 
0.03 

0.3 

0.5 

0.8 

 0 

5-10 

10-20 

� 20 

0.23 

0.82 

0.88 

0.90 



 
Source: W. S. Rigdon, H. E. House, R. J. Grosh and W. B. Cottingham, "Emissivity of 

Weathered Conductors After Service in Rural and Industrial Environments," AIEE 
Trans., Vol. 82, pp. 891-896, Feb. 1963. 

7.2.2.4 Weather Conditions 

Ambient temperature represents the maximum seasonal temperature the line may experience for 

summer and winter conditions.  Appendix PL-2.A contains a methodology to compute maximum 

ambient temperature.  Wind speed is assumed at 2 ft/sec (1.4 mph) or higher.  Wind direction is 

assumed perpendicular to the conductor. 

7.2.2.5 Maximum Conductor Temperature 

The selection of a maximum conductor temperature affects both the operation and design of 

transmission lines.  Existing transmission lines were designed to meet some operating standard that 

was in effect at the time the line was built.  That standard specified the maximum conductor 

temperature which maintained acceptable ground clearance while allowing for acceptable loss of 

strength.  Over time, the required amount of ground clearance and the maximum conductor 

temperature needed to maintain acceptable ground clearance have changed.  The changes are 

reflected in the revisions that have been made to the National Electric Safety Code (NESC) over the 

years.  Although this Criteria specifies a maximum conductor temperature that could be met by 

current line design practices, consideration must be given to existing lines that were built according 

to an earlier standard.  This Circuit Rating Criteria specifies a maximum conductor temperature (for 

both normal and emergency operating conditions) that shall be used for seasonal circuit ratings.  For 

those existing lines that were designed to meet an earlier standard, it is the responsibility of the line 

owner to establish a rating that is consistent with the NESC design standards being practiced at the 

time the line was built.  This Criteria specifies the use of maximum conductor temperatures that 

either maintain acceptable ground clearance requirements from earlier NESC's or meet the 

temperature requirements in SPP Planning Criteria section 7.2.2.6, whichever is lower. 

7.2.2.6 Determination of Maximum Conductor Temperature 

The maximum conductor temperature for normal ratings may be limited by conductor clearance 

concerns.  Normal ratings are at a level where loss of strength is not a concern.  The maximum 

conductor temperature for emergency ratings have both conductor clearance and loss of strength 

concerns.  By setting a maximum conductor temperature and the length of time a conductor may 

operate at this temperature, the maximum allowable loss of strength over the life of the conductor 

is prescribed.  Unless conductor clearance concerns dictate otherwise, at least the following 

maximum conductor temperatures shall be used.  This allows for the efficient utilization of the 

transmission system while accepting minimal risk of loss of conductor strength during emergency 

operating conditions.  These conductor temperatures are a result of the examination of SPP members 

practices. 

 



 
 Maximum Conductor Temperature 
 
 Normal Rating Emergency Rating 
 
ACSR 85°C 100°C 
 
ACAR 85°C 100°C 
 
Copper 85°C 100°C 
 
Copperweld 85°C 100°C 
 
AAC 85°C 100°C 
 
AAAC 85°C 100°C 
 
SSAC 200°C 200°C 

 
Note: Annealing of copper and aluminum begins near 100°C. 

7.2.2.7 Hours of Operation at Emergency Rating 

The effect of conductor heating due to operating at the maximum temperature during emergency 

conditions is cumulative.  If a conductor is heated under emergency loading for 4 hours 8 times 

during the year, the total effect is nearly the same as heating the conductor continuously at the 

temperature for 32 hours.  Using a useful conductor life of 30 years, the conductor will have been 

heated to the maximum temperature for 1000 hours.  For an all aluminum conductor (AAC), this 

results in a 7% reduction from initial strength.  Since the steel core of an ACSR conductor is 

essentially unaffected by the temperature range considered for emergency loadings, for an ACSR 

conductor, this results in a 3% reduction from initial strength.  Both of these amounts are acceptable 

loss of strength.  The daily load cycle for operating at the emergency rating shall not exceed 4 hours.  

This load cycle duration for conductors operating at the emergency rating is more restrictive than 

power transformers because power transformers have a delay in the time required to reach a stable 

temperature following any change in load (caused by a thermal lag in oil rise) and because seasonal 

ratings shall allow transmission lines to achieve a maximum conductor temperature throughout the 

year, not just days when the ambient exceeds 78°F. 

7.2.3 Underground Cables 

Ampacities are calculated by solving the thermal equivalent of Ohm's Law.  Conceptually, the 

solution is simple, however the careful selection of the values of the components of the circuit is 

necessary to ensure an accurate ampacity calculation.  The recognized standard for almost all steady-

state ampacity calculations, in the United States, is taken from a publication, "The Calculation of 

the Temperature Rise and Load Capability of Cable Systems," by J.H. Neher and M.H. McGrath, 

1957, hereafter referred to as the Neher-McGrath method.  The procedure is relatively simple to 



follow and has been verified through testing.  In recent years, some of the parameters have been 

updated, but the method is still the basis of all ampacity calculations. 

7.2.3.1 Cable Ampacity 

Cable ampacity is dependent upon the allowable conductor temperature for the particular insulation 

being used.  Conductor temperature is influenced by the following factors: 

(6) Peak current and load-cycle shape; 

(7) Conductor size, material and construction; 

(8) Dielectric loss in the insulation; 

(9) Current-dependent losses in conductor, shields, sheath and pipe; 

(10) Thermal resistances of insulation, sheaths and coverings, filling medium, pipe or duct and 

covering, and earth; 

(11) Thermal capacitances of these components of the thermal circuit; 

(12) Mutual-heating effects of other cables and other heat sources; and 

(13) Ambient earth temperatures. 

Both steady-state and emergency ampacities depend upon these factors, although emergency ratings 

have a greater dependency upon the thermal capacitances of each of the thermal circuit components. 

7.2.3.2 Conductor Temperature 

The maximum allowable conductor temperature is 85°C for high-pressure fluid-filled (HPFF), pipe-

type cables and 90°C for crosslinked, extruded-dielectric cables. 

The table below summarizes allowable conductor temperatures for different insulation materials. 

Two values are given for each cable insulation.  The higher temperature may be used if the thermal 

environment of the cable is well-known along the entire route, or if controlled backfill is used, or if 

fluid circulation is present in an HPFF circuit.  The maximum conductor temperatures allowed under 

steady-state conditions are limited by the thermal aging characteristics of the insulation structure of 

the cable.  For emergency-overload operating conditions, maximum conductor temperatures are also 

limited by the thermal aging characteristics.  The temperature is also limited by the melting 

temperature range of the insulation structure of the cable, its deformation characteristic with 

temperatures, restraints imposed by the metallic shield, deformation characteristic of the jacket, and 

the decrease in ac and impulse strengths with increases in temperature. 

 
Insulation Material Maximum Temperature 

 
 Normal Emergency 

 
Impregnated paper (AEIC CS2-90 for 85°C 105°C for 100 hr 



HPFF and HPGF 

 (AEIC CS4-79 for SCLF) 

(75°C) 100°C for 300 hr 

 
Laminated paper-polypropylene (AEIC 

CS2-90) 

85°C 

(75°C) 

105°C for 100 hr 

100°C for 300 hr 

 
Crosslinked polyethylene (AEIC CS7-87) 90°C 

(80°C) 

105°C 

cumulative for 1500 hr 

 
Ethylene-propylene rubber (AEIC CS6-87) 90°C 

(80°C) 

105°C* 

cumulative for 1500 hr 

 
Electronegative gas/spacer Consult manufacturer for specific designs 

 
* Emergency operation at conductor temperatures up to 130°C may be used if mutually agreed 
between purchaser and manufacturer and verified by qualification and prequalification tests.  

7.2.3.3 Ambient Temperature 

The ambient temperature is measured at the specified burial depth for buried cables and the ambient 

air temperature is used for cables installed above ground.  IEC Standard 287-1982 (2-5) 

recommends that in the absence of national or local temperature data the following should be used: 

 
Climate Ambient Air 

Temperature °C 

 
Ambient Ground 

Temperature °C 

 
Tropical 55 

 
40 

 
Sub-tropical 40 

 
30 

 
Temperature 25 

 
20 

The electrical resistance is composed of conductor dc resistance, ac increments due to skin and 

proximity effects, losses due to induced currents in the cable shield and sheath and induced magnetic 

losses in the steel pipe.  Heat generated in the cable system will flow to ambient earth and then to 

the earth surface.  This heat passes through the thermal resistances of the cable insulation, cable 

jacket, duct or pipe space, pipe covering and soil.  Adjacent heat sources, such as other cables or 

steam mains, will provide impedance to the heat flow and thus reduce cable ampacity.  Further 

information concerning the components of the ampacity calculations are summarized in Appendix 

PL-2.B and fully detailed in the EPRI Underground Transmission Systems Reference Book.  An 

example calculation, from the EPRI book, is also provided in Appendix PL-2.B. 



7.2.4 Switches 

Appendix PL-2.C contains a discussion on developing ratings for switches.  In general, switches 

have seasonal ratings that are a function of the maximum ambient temperature.  A switch part class 

designation is used to differentiate loadability curves that give factors which can be multiplied by 

the rated continuous current of the switch to determine temperature adjusted normal and 4 hour 

emergency ratings.  The summer normal and emergency switch ratings can be computed by 

selecting the appropriate loadability factor curve for the switch part class, reading the loadability 

factors that are appropriate for the summer maximum ambient temperature (40°C or the summer 

maximum ambient temperature determined in Appendix PL-2.A), and multiplying the continuous 

current ratings by the loadability factor.  The switch winter normal and emergency ratings can be 

computed by multiplying the continuous current rating by the normal and emergency loadability 

factors that are appropriate for the winter maximum ambient temperature (0°C or the winter 

maximum ambient temperature determined in Appendix PL-2.A).  Appendix PL-2.C contains 

loadability factor curves (both normal and emergency) for various switch part classes.  The 

ANSI/IEEE standard referenced in Appendix PL-2.C allows for emergency ratings to be greater 

than normal ratings.  This Criteria does not require the emergency rating to be greater than the 

normal rating. 

7.2.5 Wave Traps 

Appendix PL-2.D contains a discussion on developing ratings for wave traps.  The two types of 

wave traps are the older air-core type and the newer epoxy-encapsulated type.  In general, both types 

have a continuous current rating based on a 40°C maximum ambient temperature.  Both types have 

a loadability factor that can be used to determine seasonal ratings that are a function of the maximum 

ambient temperature.  However, the older air-core type has another loadability factor that can be 

used to determine a four-hour emergency rating that is also a function of the maximum ambient 

temperature.  The newer epoxy encapsulated type does not have an emergency rating. 

7.2.6 Current Transformers 

Appendix PL-2.E contains a discussion on developing ratings for current transformers.  The two 

types of current transformers are the separately-mounted type and the bushing type.  In general, both 

types have a continuous current rating based on a 30°C average ambient temperature. 

7.2.6.1 Separately Mounted Current Tranformers 

The separately-mounted type has an ambient-adjusted continuous thermal current rating factor that 

can be multiplied by the rated primary current of the current transformer to determine seasonal 

ratings.  Separately-mounted current transformers do not have emergency ratings.  



7.2.6.2 Bushing Current Transformers 

Bushing current transformers are subject to and influenced by the environment of the power 

apparatus in which they are mounted.  Bushing current transformers can be located within circuit 

breakers and power transformers.  Since bushing current transformers are subject to the environment 

within the power apparatus, they do not have ambient adjusted continuous thermal current rating 

factors.  Rather, if the primary current rating of the ratio being used is less than the continuous 

current rating of the breaker or the power transformer, this restricts the breaker or power transformer 

to operate below its rated current which reduces the current transformer temperature.  This allows 

the current transformer to be operated at a continuous thermal rating factor greater than 1.0.  Having 

a bushing current transformer whose primary current rating of the ratio being used is less than the 

continuous current rating of the breaker or the power transformer is an unusual case.  However, the 

formula to develop the rating factor for this case is located in Appendix PL-2.E.  Although bushing 

current transformers have some short-term emergency overload capability, it must be coordinated 

with the overall application limitation of the other equipment affected by the current transformer 

loading.  Consequently, this criteria does not recognize an emergency rating for bushing current 

transformers. 

7.2.7 Circuit Breakers 

Appendix PL-2.F contains a discussion on developing ratings for circuit breakers.  This discussion 

centers on the use of specific circuit breaker design information to set seasonal and emergency 

ratings.  This design information is not readily available to the owners of such equipment.  To use 

the rating methodology discussed in Appendix PL-2.F would require contacting the manufacturer 

for detailed design information for each circuit breaker being rated.  Rather than doing that, this 

circuit rating criteria specifies that the nameplate rating shall be used for seasonal normal and 

emergency ratings.  The nameplate rating is based on a maximum ambient temperature of 40°C.  If 

a circuit breaker is found to be a limiting element in a circuit and is experiencing loadings that limit 

operations, a member system may pursue the methodology outlined in Appendix PL-2.F to 

determine the circuit breakers seasonal normal and emergency rating. 

7.2.8 Ratings of Series and Reactive Elements 

The series transmission elements rating will be in amps, ohms, and MVA. The series transmission 

elements current (amps) rating will be taken as the minimum rating of all internal components (e.g., 

breakers) that are in series with the interconnected transmission circuit. Shunt reactive elements 

(e.g., capacitors, reactors) MVA ratings will be based on the nominal transmission interconnecting 

voltage. 

The documentation of the methodology(ies) used to determine the rating of series and reactive 

elements shall be provided to SPP and/or NERC on request within five business days. 



7.2.9 Ratings of Energy Storage Devices 

The available real power rating, reactive power rating, control points, and availability of each 

electrical energy storage device will be provided to SPP upon request. The documentation of the 

methodology(ies) used to rate electrical energy storage devices shall be provided to SPP and/or 

NERC on request within five business days. 

7.2.10 Circuit Rating Issues 

7.2.10.1 Dynamic (Real Time) Ratings 

The calculation of static thermal ratings specified in SPP Planning Criteria section 7.2.2.6 uses worst 

case thermal and operational factors and therefore apply under all conditions.  Often times, these 

worst case thermal and operational factors do not all occur at the same time.  Consequently, a static 

rating may understate the thermal capacity of the circuit.  For operation purposes, some members 

have elected to monitor the factors that affect circuit ratings and use this information to set dynamic 

ratings.  A member can develop and use a rating that exceeds the static thermal rating for operating 

purposes.  The ratings developed by using this criteria are not intended to restrict daily operations 

but set a minimum rating that can be increased when factors for determining the equipment rating 

have changed.  However, if transmission line ratings are changed dynamically, the required 

clearances shall still be met. 

7.2.10.2 Non-Thermal Limitations 

There may be instances when the flow on a transmission circuit is limited by factors other than the 

thermal capacity of its elements.  The limit may be caused by other factors such as dynamics, phase 

angle difference, relay settings or voltage limited. 

7.2.10.3 Tie Lines 

When a tie line exists between two member systems, use of this criteria shall result in a uniform 

circuit rating that is determined on a consistent basis between the two systems.  For tie lines between 

a SPP member and a non-member, the member shall follow this criteria to rate the circuit elements 

owned by them and shall coordinate the rating of the tie line with the non-member system such that 

it utilizes the lowest rating between the two systems. 

7.2.10.4 Rating Inconsistencies 

A member may have a contractual interest in a joint ownership transmission line whereby the 

capacity of the line is allocated among the owners.  The allocated capacity may be based upon the 

thermal capacity of the line or other considerations.  Members shall use good faith effort to amend 

their transmission line agreements to reflect the effects of new circuit ratings.  There may exist other 

transmission agreements or regulatory mandates that use the thermal capacity of transmission 

circuits in allocation of cost and determination of network usage formulas (for example, the MW-



mile in ERCOT).  These agreements and mandates may specify a methodology and/or factors for 

computing thermal capacity used in the formulas.  Since these amounts are only used in assignment 

of cost or usage responsibility and not in actual operations of the transmission system, there is no 

conflict with using a different set of ratings for this specific purpose. 

7.2.10.5 Damaged Equipment 

There may be instances when a derating of a transmission line element is required due to damaged 

equipment.  The limit may be caused by such factors as broken strands, damaged connectors, failed 

cooling fans, or other damage reducing the thermal capability. 

7.2.11 Reporting Requirements 

Each member will administer this Criteria and will make available upon request the application of 
this Criteria for those facilities that impact another member (i.e. force them to curtail schedules 
due to line loadings, denies them access to transmission service or requires them to build new 
transmission facilities or pay opportunity costs to receive transmission service). 

  



Appendix PL-2.A- Ambient Temperature 
 

1.0 Purpose 
The purpose of this Appendix is to describe the methodology to be used when determining 
ambient temperature for circuit rating purposes.  This methodology allows for the 
flexibility of computing ambient temperatures that are location specific and allows for the 
ease of using default values. 

 

2.0 Types of Ambient Temperature 
Maximum ambient temperatures are used when calculating seasonal ratings for overhead 
conductors, disconnect switches, circuit breakers and wave traps. Average ambient 
temperatures are used when calculating seasonal ratings for power transformers and 
current transformers. 

 

2.1 Maximum Ambient Temperature 
Circuit rating criteria specify the maximum temperature an overhead conductor, switch, 
circuit breaker, and wave trap may experience.  As the ambient temperature increases, 
the temperature rise that produces the same maximum equipment temperature is reduced.  
The reduced temperature rise results in a reduced load carrying capability.  Consequently, 
increases in the maximum ambient temperature does not alter the maximum temperature 
the equipment was designed to withstand, but it does reduce the current carrying 
capability for the same maximum equipment temperature. 
 

Selection of the maximum ambient temperature used in rating transmission circuits 
involves trade- offs.  If you select an ambient temperature that is the highest temperature 
ever recorded for your control area, you may be limiting the use of the transmission 
system on an ongoing basis for a temperature that has a very small likelihood of 
occurring.  On the other hand, if you select an ambient temperature that is frequently 
exceeded, you put the transmission system at risk of operating equipment at temperatures 
in excess of design when it is carrying rated load. 
 

This circuit rating criteria attempts to achieve a balance by specifying a method for 
determining the maximum ambient temperature that allows for full utilization of the 
transmission system without experiencing frequent violations of equipment design 
temperatures.  When selecting a maximum ambient temperature for seasonal ratings, a 
system may choose to either compute a temperature based on local weather station data 
or may use a default value. 
 
Switches, circuit breakers and wave traps have nameplate ratings based on a 40°C 
(104°F) maximum ambient temperature (if designed according to ANSI/IEEE 
standards).  The 40°C shall be used as the summer default value for this equipment 
along with overhead conductors.  A system that elects to use the summer default  
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value shall utilize the nameplate rating.  Those systems wanting to compute their own 
maximum ambient temperature shall use the procedure 
described in section 3.1 and must adjust the nameplate rating using the procedure 
described in the appropriate appendix for that piece of equipment.  The winter default 



temperature is 1oac 
(50°F).  Whether a system elects to use the winter default value or compute its own, it 
shall still need to determine winter ratings for overhead conductors, switches, circuit 
breakers and wave traps using the procedures described in the appropriate appendix 
(nameplate ratings apply for summer months only). 
 
The maximum ambient temperature, whether based on a default value or a computed 
value, represents a ceiling or highest number that can be used for rating circuits.  A 
system may rate their equipment at some lower temperature but cannot exceed the 
default value or the computed value.  This allows systems that have historically 
computed their circuit ratings using an ambient temperature below the default value or 
the computed value to continue using this value for rating purposes. 
 
However, for a system that has historically utilized an ambient temperature that exceeds 
both the default value and the computed value, it must lower the maximum ambient 
temperature it is using for rating purposes such that it equals either the default value or 
the computed value, whichever of the two the system elects to use. 

 
2.2 Average Ambient Temperature 
According to ANSI standards, both power transformers and current transformers are rated 
using average ambient temperature.  The average temperature is calculated by averaging 
24 consecutive hourly readings.  The maximum daily temperature should not be more than 

10
o
C greater than the average temperature.  Power transformers and current transformers 

both have nameplate ratings based on a 30°C (86°F) average ambient temperature.  The 
30°C shall be used as the summer default value for this equipment.  Using the 30°C 
average ambient temperature allows for a maximum daily temperature of 40°C that is 
consistent with the summer default value used for other equipment.  The winter default 

value is 0
o
C (32°F).  It allows a maximum daily temperature of 10oc (50°F) for the winter 

months and is consistent with the winter default value used for other equipment.  A system 
can elect to compute its own average temperature using the procedure described in Section 
3.2.  Using a computed average ambient temperature (either summer or winter) for power 
transformers shall require adjusting its nameplate rating.  The default average ambient 
temperature value of the transformer has been used to determine its emergency rating and 
an acceptable loss of life.  This circuit rating criteria uses the power transformer nameplate 
rating as a year-round rating (both summer and winter).  Consequently, even though an 
average ambient temperature can be computed, using it to adjust transformer nameplate 
ratings will affect emergency ratings and is not recommended. 
 
Similar to the maximum ambient temperature the default or computed average ambient 
temperature represents a ceiling or highest number that can be used for rating power 
transformers and current transformers.  A system can use an average 
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ambient temperature that is less than the default or computed amount but cannot use 
one that exceeds the default or computed amount. 

 
3.0 Procedure for Computing Ambient Temperature 
Systems have the option of either using default values or computing maximum ambient 
temperature and average ambient temperature.  This section describes the procedure for 
computing ambient temperatures. In general, it is intended that a system would use this 



procedure a single time and once they have determined their maximum and average ambient 
temperature, these amounts would remain constant for all future circuit ratings. 

 
When computing ambient temperature, systems shall use temperature readings from nearest 
weather stations.  Some control areas span a large area that may encompass several weather 
stations.  If a large enough geographic area is involved, it is also possible that the computed 
ambient temperature could be significantly higher at one or more of the weather stations.  For 
these control areas, they may choose to either divide the control area into sections using the 
highest ambient temperature readings from weather stations within the section or, to maintain 
consistent ratings throughout the control area, they may choose to use the highest ambient 
temperature of all weather stations within the control area. 
 
A system is not required to use the same weather station when computing summer and winter 
ambient temperature.  However, the weather station selected must be within the control area or, 
if there are no weather stations within the control area, it must be the nearest weather station to 
the control area.  Once a weather station is selected for either summer readings or winter 
readings, all or the readings for each season must come from the same weather station. 

 
3.1 Maximum Ambient Temperature 
The summer maximum ambient temperature is determined by averaging the top 1% of the 
hourly temperature readings from the nearest weather station for the summer months (June 
through September).  The summer average shall be computed each year for the past five 
years and the highest average shall be selected as the summer maximum ambient 
temperature. 
 
The winter maximum ambient temperature is determined by averaging the top 1% of the 
hourly temperature readings from the nearest weather station for the winter months 
(December through February).  The winter average shall be computed each year for the 
past five years and the highest average shall be selected as the winter maximum ambient 
temperature. 

 
3.2 Average Ambient Temperature 
The summer average ambient temperature is determined by averaging the 24 consecutive 
hourly temperature readings from the nearest weather station for the summer months 
(June through September).  This summer average shall be computed using an average of 
the five hottest days during the four months.  It shall be computed 
 
 

PL-2.A-3 January 1996 
 

for each year for the past five years and the highest average shall be selected as the 
summer average ambient temperature. 

 
The winter average ambient temperature shall be computed in a similar manner but shall 
use the average of the hottest 24 consecutive hourly temperature readings from the nearest 
weather station for the winter months (December through February).  The winter months 
are defined as the three consecutive months that overlap the end of the year.  The winter 
average shall be computed similar to the summer average using an average of the five 
hottest days during the three months. The winter average shall be computed each year for 
the past five years and the highest average shall be selected as the winter average ambient 



temperature. 
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Appendix PL-2.B - Underground Cables 
The determination of the ampacity of an underground cable is dependent upon the 
maximum temperature the conductor can withstand without causing significant thermal 
deterioration.  This temperature can refer to steady-state, emergency or short-circuit 
conditions.  It is the specification of this temperature limit that limits the cable's ampacity. 
The Neher-McGrath procedure is the basis of steady-state ampacity calculations. This 
current rating can be calculated by solving the thermal equivalent of Ohm's Law and in its 
basic form is shown by the equation below: 

 
c    -  Ta  - ∆Td 

I 3 



---==-- X   10   A 
Ret  X  R,h 

 
where 
 

Tc =allowable conductor temperature, oC 
Ta =ambient  earth temperature, oC 
∆Td =temperature  rise due to dielectric loss, oC 
Rel, = electrical resistance, µΩ / ft 
Rth = thermal resistance, TOF (thermal ohm-feet) 

 
The basic thermal circuit consists of cable heat (in watts) that corresponds to electrical  
current (in amperes), thermal resistance (in thermal ohm-feet) that corresponds to electrical 
resistance (in ohms) and temperature drop (in oC)   that corresponds to voltage drop (in volts).  
The electrical analogy and thermal circuit are shown below. 
 

 
Simply stated, the ampacity calculation consists of the calculation of losses and the 
temperature rise due to those losses flowing through the various resistances.  The 
procedure can be summarized as follows: 
 
1. Determine the cable construction and conductor size of the existing cable. 

 

2. Refer to AEIC specifications for the maximum allowable conductor temperature for  
     this cable.  Determine the temperature rise over ambient earth temperature that will 
     give this value. 

 

3.  Calculate dielectric loss. 
 

4. Calculate the electrical resistances of each current-carrying component of the system for 
the expected operating temperature of that component. 
 

5. Calculate the thermal resistance of each component of the system, including the earth. 
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6. Calculate the temperature rise due to dielectric loss flowing through the thermal 

resistances, and subtract that number from the total available temperature rise. 
 
7. Solve the Ohm's law equivalent circuit to determine the ampacity that achieves the  

allowable temperature rise. 
 
The total thermal circuit for a self-cooled buried transmission cable is shown as an 
electrical analog in figure below. 

 
 
The following equations summarize the calculation of the allowable current. 
 
Calculating Allowable Current 
 
 
                                 I =  
 
 
 
 
 
 

Temperature Rise Due to Dielectric Losses 
For pipe-type cables, 

 
 

 
 
 
 

for single-conductor cables, 
 
 
 

 
 
 
 
 

where 
 

R;      = 
Ri  = Rsd      
= 

 
Rd = Rpc 
= Rde' = 
Rdcorr   = 

 

 
 
insulation thermal resistance (TOF) 
jacket thermal resistance (TOF) 
thermal resistance between cable surface and surrounding enclosure 
(TOF) 
duct thermal resistance (TOF) 
pipe-covering thermal resistance (TOF) 
earth thermal resistance for dielectric losses (TOF) 
correction factor for controlled backfill or concrete-encased duct (TOF) 

 

Available Temperature Rise for Current-Dependent Losses 
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where 

 

Tc  = 
Ta  = 

 

 
allowable conductor temperature (Co) 

ambient earth temperature  (Co
 

 

∆Td = 
 

∆Tint = 

conductor  temperature  rise due to dielectric and charging‐current  losses (Co} 
 
temperature rise due to extraneous heat source (Co) 
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Summation of Electrical and Thermal Resistances 
for pipe-type cables: 

 
 
 

 
 
 
 
 

for single-conductor cables: 
 
 

 
 

 
 

where 

 
De     = 
Dx        = 
Race              = 
Racp              = 
Racs       = 
Rcccrr           = 
Rdx        = 
Rearth      = 
Rmut            = 

 

 
 
diameter at start of the earth or external portion of the thermal circuit (in.) 
fictitious diameter at which the effect of loss factor begins (in.) 

conductor ac resistance ( µ Q/ft) 

ac resistance at pipe ( µQ/ft) 

ac resistance at shield ( µQ/ft) 
correction factor, current-dependent losses (TOF) 
thermal resistance from De to diameter Dx  (TOF) 

thermal resistance from Dx to ambient earth (TOF) 
mutual-heating earth thermal resistance term (TOF) 
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For further and more detailed information see the EPRI Underground Transmission 
Systems Reference Book, Chapter 5: Ampacity.  The above equations apply to buried 
cable installations.  For above ground installation (e.g. bridge crossings, tunnel installations  
or riser sections), there are three main differences.  First, solar radiation provides heat 
input.  The Neher-McGrath method does not consider this factor.  Second, heat transfer by 
conduction is negligible.  And third, heat transfer for cables in air is by free or forced 
convection and by radiation.  Generally, the ampacity of an identical cable circuit installed 
in the air will be greater than that for a buried cable circuit.  The equations will not be 
presented here and may be found in the EPRI Underground Transmission Systems 
Reference Book, Chapter 5: Ampacity. 

 
Under emergency conditions it may become necessary to exceed the normal temperature 
limit of the cable.  A new cable rating may be calculated by substituting the new 
temperature  limit into the equations seen above.  The key to calculating the emergency 
rating will be establishing the allowable temperature increase.  One must be careful not to 
overestimate the ability of the cable to withstand higher temperatures as well as not to 
underestimate the loss of life that will occur with operation above normal temperatures. 
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APPENDIX PL-2.C Switches 

APPENDIX PL‐2.C 

 
Switch ratings are discussed in ANSI/IEEE C37.37 Loading Guide for AC High-Voltage Air 
Switches (in excess of 1000 volts) and in ANSI/IEEE C37.37a- IEEE Loading Guide for AC 
High-Voltage Air Switches Under Emergency Conditions.  In general, the allowable continuous current 
of a switch is based on the allowable maximum temperature of the switch parts and is affected by the 
ambient temperature.  Provisions are made for loading the switches under emergency conditions in the 

above referenced ANSI/IEEE Standard C37.37a-Therefore, both Normal and Four-Hour 

Emergency circuit ratings will be developed based upon the allowable continuous current capability rating 
of the switch.  These ratings will be treated as the loading limits for normal and emergency conditions. 

 
A switch is made up of a number of different switch parts, which are classified and grouped in 
accordance with their material and function into switch part classes, each of which is given a switch part 
class designation of the form xO#.  Examples of the switch part class designations are A01, 006, J010, 
N01,  and W09.  The loadability factors of each switch part class, as a function of ambient temperature, 
are represented  by a curve.  Tabular representations  of these curves for normalcontinuous load 
conditions are contained in Table C- 3 for non-enclosed indoor and outdoor switches and in Table C- 4 
for enclosed indoor and outdoor switches.  Tabular representations of these curves for emergency  load 
conditions with a maximum emergency  loading duration of four hours are contained in Table C - 5 for non- 
enclosed 
indoor and outdoor switches and in Table C- 6 for enclosed  indoor and outdoor switches. 

 
The Allowable Continuous  Current Class (ACCC) designation of a switch is a code which identifies a 
composite loadability curve made up from the limiting switch part classes.  In most instances, the ACCC 
designation will be contained on the switch's nameplate.   However, air switches designed in accordance 

with ANSI C37.30‐ and earlier may not have an ACCC designation on the nameplate.  Such non-- 

enclosed switches having a 30°C limit of observable temperature  rise in a maximum ambient of 40°C, 
indicative of an allowable  maximum  temperature of 70°C, are assigned an ACCC designation of AO1.  r n 
like manner, such enclosed switches having a 30°C limit of observable  temperature rise in a maximum 
ambient of 55°C, indicative of an allowable maximum  temperature of 85°C, are assigned an ACCC 
designation of N01. 

 
ACCC designations were developed such that the first character, x, designates  that the specific normal 
loadability  factors for that class are represented by Curve x when the ambient is between 60°C and 25°C.; 
the second character in the ACCC designation, 0, represents the specific normal loadability factor for 
that class at 25°C.  (All curves intersect at 0 and have a l oadability factor of 1.22 at 25°C  ambient); and 
the third character, #, designates  that the specific normal loadability  factors for that class are represented 
by Curve# when the ambient is between 25°C  and -30°C. 

 
In some instances, a composite curve must be developed  due to the fact that the switch is constructed 
such that some parts of the switch have different switch part class designations than other parts of the 
switch.  In this situation, the switch's ACCC designation  will differ from the standard ACCC designations 
listed in the tables and instead will be a composite of two of the standard ACCC designations.  An 
example of this would be a switch having a designation of 006, signifying that the switch is constructed 
using some parts having the switch part class designations of 004 and some parts having the switch 
part class designations of F06. 

 
Based upon the ACCC designation of a switch, a normal l oadability factor curve can be developed  for the 
switch in the following manner. 

 
1.  Using Table C - 2 for non-enclosed indoor and outdoor switches or Table C- 3 for enclosed 

indoor and outdoor switches, the appropriate  values for Curve x, Curve 0, and Curve#  are 

determined based upon the switch's ACCC designation. These curves will be joined together to 
form a composite normal loadability factor curve for the switch for the ambient temperature range 
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from 60°C to -30°C. 
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o 

· 
 
 
 
 
 
 

2. The normal loadability factor for specific ambient temperatures can be determined from the 
composite loadability factor curve. If the normal loadability factor for a specific temperature, which 
is not represented in the composite table;· is desired, the normal loadability factor may be 
calculated by interpolating between the nearest known values. In no case shall the normal 
loadability factor exceed 2.00. 

 
3.     The Allowable Continuous Current Capability of a switch at a given ambient temperature is equal to 

the normal loadability factor at that ambient temperature multiplied by rated continuous current of 
the switch, which is contained on the switch's nameplate. 

 
The Allowable Continuous Current Capability of a switch at a given ambient temperature will be treated as the 
normal ratings of the switch for that ambient temperature. 

 
Example: The following example should serve to clarify this process: 

 
 

Problem: 
 

(a) Develop a loadability factor table for a 1200-amp non-enclosed switch with ACCC 
designation D06. 

 
(b) Using this table, determine the Allowable Continuous Current Capability of this switch at an 
ambient temperature of 0°C. 

 
 

Solution: 
 

(a) The normal loadability factor table, Table C ‐ 1, was created using Table C ‐ 3 for a non‐ 

enclosed switch with ACCC designation 006. For the temperatures from 25°C to 60°C, the 

loadability factors from Curve D were used. The standard loadability factor of 1.22 was used for 

an ambient of 25°C. The loadability factors from Curve 6 were used for the temperatures from 

20°C to ‐30°C. 
 

 
 

(b) Based upon Table C- 1, the Allowable Continuous Current Capability of a 1200-A non- 
enclosed switch designated D06 at o°C  would be: 

 
Loadability Factor @ 0°C * Rated Current 

or 

1.41 * 1200 amps= 1692 amps 
 

For operation at 0 c, the Normal rating of switch would be 1692 amps. 
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Maximum 
Ambient 

Temperature 

 
Loadability Factor  Curve Used 

 

60°C 
 

0.84  
 

Curve D 
 

50°C
 

0.96
 

40°C
 

1.07
 

30°C
 

1.18
 

25°C 
 

1.22 Standard 
 

20°C 
 

1.27  
 

 
Curve 6 

 

10°C 
 

1.34
 

0°C 
 

1.41
 

-10°C 
 

1.47
 

-20°C 
 

1.54
 

-30°C 
 

1.60 
 

Table C -1: Normal Loadability Factors for a Type 006 Switch 
 

 
The Four-Hour Emergency Load Current carrying capability of a switch can be determined based upon the 
switch's ACCC designation. A four-hour emergency loadability factor curve can be developed for the switch in 
the following manner. 

 
1.  Using Table C- 5 for non-enclosed indoor and outdoor switches or Table C- 6 for enclosed indoor and 

outdoor switches, the appropriate emergency loadability factors are determined based upon the switch's 
ACCC designation.  In developing the composite curve, the emergency loadability factor curves of the 
two standard ACCC designations must be examined and the most limiting loadability 
factor at each ambient temperature will be used to form a composite emergency loadability factor curve 
for the switch for the ambient temperature range from 60°C to -30°C. 

 
2. The emergency loadability factor for specific ambient temperatures can be determined from the 

composite loadability factor curve. If the emergency loadability factor for a specific temperature, which 
is not represented in the composite table, is desired, the emergency loadability factor may be calculated 
by interpolating between the nearest known values. In no case shall the emergency loadability factor 
exceed 2.00. 

 
3. The Four-Hour Emergency Load Current Capability of a switch at a given ambient temperature is equal 

to the emergency loadability factor at that ambient temperature multiplied by rated continuous current 
of the switch, which is contained on the switch's nameplate. 

 
The Four-Hour Emergency Load Current Capability of a switch at a given ambient temperature will be treated 
as the Emergency ratings of the switch for that ambient temperature. 

 
Example:  The following example should serve to clarify this process: 

 

 
Problem: 

 
(a) Develop an emergency loadability factor table for a 1200-amp non-enclosed switch with 
ACCC designation 006. 
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(b) Using this table, determine the Four-Hour Emergency Load Current Capability of this 
switch at an ambient temperature of 0°C.. 

 
 
 
 
 

Solution: 
 

(a) The emergency loadability factor table, Table C- 2, was created using Table C- 5 for a 
non-enclosed switch with ACCC designation D06. The composite curve was developed by 
examining the emergency loadability curves for switches having ACCC designations of 004 
and F06. At each of the ambient temperatures, the most limiting loadability factor was chosen 
from the D04 and F06 curves to form the composite curve. 

 
(b) Based upon Table C- 3, the Four-Hour Emergency Load Current Capability of a 1200-A 
non-enclosed switch designated D06 at 0°C would be: 

 

Emergency Loadability Factor@  0oC * Rated Current 

or 

1.54 * 1200 amps = 1848 amps 
 

For operation at 0°C, the Four-Hour Emergency ratings of the switch would be 1848 amps. 
 

 
Maximum 
Ambient 

Temperature 

 
Loadability 

Factor Curve 
004 

Loadability 
Factor Curve 

F06 

Composite 
Curve for a 
006  Switch 

 

 

60°C 
 

1.08 1.11 1.08  

50°C 
 

1.18 1.19 1 18
 

40°C
 

1.28 1.27 1.27
 

35°C
 

1.32 1.30 1.30 
 

30°C
 

1.36 1.34 1 34
 

25°C
 

1.41 1.37 1 37
 

20°C
 

1.45 1.41 1.41
 

10°C
 

1.53 1.47 1.47
 

0°C
 

1.60 1.54 1.54
 

-10°C
 

1.67 1.60 1.60 

-200C 
 

1.74 1.65 1.65
 

-30°C 
 

1.81 
 

1.71 
 

1.71 

.  Table C- 2: Four-Hour Emergency Loadabillty Factors for a Type D06 Switch 
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c

.U-1 

 
 
 

. 

Maximum ' ACCC Designation 
Ambient 

Temperature 
 

A01 B02  C03 D04 E05 F06 GO7 H08 109 J010 K011 
o O 

F 
 

60  140 0.58   c 0.67  c 0.74    c 0.84  c 0.86  c 0.92    c 0.94  c 0.98    c 1.03  c 1.06  c 1.10   c 
u r    ur   u r  ur    u r  u r  u r  u r  u r  u r  u r 
ve  ve  ve  ve  ve  ve   ve  ve  v e  ve  ve 

K 
A B c D E F G H I J 

 
50 122 0.82 0.87 0.90 0.96 0.96 1.02 1.03  1.05 1.09 1.12 1.14 

 
40 104 1.00 1.03 1.04  1.07 1.06 1.11 1.11 1.13 1.15  1.16 1.16 

 
30 66 1.15 1.17 1.17  1.16  1.16 1.19  1.19  1.20 1.20  1 20 1.21 

 
25 77 1.22 1.22 1.22 1.22 1.22 1.22  1.22  1.22 1.22 1.22 1.22 

' 
' 

 

20  66 1.29 1.29 1.26 1.28 1.27 1.27 1.27  1.26  1.25 1.24  1.24 
c c c c c c c c c c c 
u r u r u r u r u r u r u r u r ur u r u r 
ve ve ve ve ve ve  ve ve ve v e ve 

1 
1 2 3 4 5 6 7 6 9 1 

1 
0 

 
10 50 1 .41 1.40  1.36 1.36 1.34 1.34  1.32 1.32 1.30 1.26 1. 28 

 
0 32  1.53 1.51 1.47 1.45  1.42 1.41 1.39 1.38 1.34 1.32 1.31 

 
-10  14 1.63 1.60 1.56 1.52 1.49 1.47 1.45 1.44 1.39 1 .36 1.34 

 
-20 -4 1 .73 1.70 1.64 1.60  1.56 1.54 1.51 1.49 1.44 1.40 1 .37 

 
-30 -22 1.63 1.78 1.72 1.67  1.63 1.60  1.57 1.54 1.46 1.44 1.40 

 

Table C 3: Non-enclosed  Indoor and Outdoor Switches 
Switch Part Normal Loadability Factors (LF) for Various Ambient Temperatures 
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Maximum 
Ambient 

Temperature 

 
ACCC Designation 

 
Q0 3 3 

 
P022 

 

N01 R04 S05 T06 U07 V08 W09 X010 Y011
oc Of                       

 
60 

 
140 

 
0.00 c 

u r 
v 
e 

 
Q 

0.45         c 
ur 
v 
e 

 

p 

 
0.58 c 

ur 
v 
e 

 
N 

0.67 c 
u r 
v 
e 

 
R 

0.74 c 
u r 
v 
e 

s 

0.84 c 
ur 
v 
e 

 
T 

0.86 c 
ur 
v 
e 

 

u

0.92 c 
u r 
v 
e 

v 

1.00 c 
u r 
v 
e 

w

1.05 c 
u r 
v 
e 

 
X 

1.09 c 
u r 
v 
e 
y

 
50 

 
122 

 
0.71 

 
0.77   

0.82 0.87 0.90 0.96 0.98 1.02 1.07 1.10 113

 
40 

 
104 

 
1.00 

  
1.00 

  
1.00 

 
1.03 

 
1.04 

 
1.08 1.08 

 
1.11 1.13 1.15 1.17 

30 86 1.22 c 
u r 
v 
e 

 
3 

1.18 c 
ur 
v 
e 

 
2 

1.15 1.16 1.16 1.18 1.18 1.19 1.20 1.20 1.20 

 

 
25

 
 

77

 

 
1 32

 

 
1 26

 
1.22 

 
1.22 

 
1.22 

 
1.22 

 
1.22 

 
1.22 

 
1.22 

 
1.22 

 
1.22 

 

 
20 

 
68 

 
1.41 

 
1.34 

 
1.29 

c
ur 
v e 

 
1 

1.29 
c
ur 
v e

 
4 

c
1.28 ur 

v e
 

5 

c
1.28  ur 

v 
e 

 
6 

1.26 
c
u r 
v 
e 

 
7 

1.26 
c
u r 
v 
e 

 
8 

1.25 
c
u r 
v 
e 

 
9 

1.25 
c
ur 
v 
e 

 
1 

 
0 

1.24 
c
u r 
v 
e 
1 

 
1 

 
10 

 
50 

 
1.58 

 
148 

 

1.41 1.40 1.38  1.36  1.35 1.34 1.31 1.29 1.28
 

0 
 

32 
 

1.73 
 

1.61 
 

1 .53 1.51 1.47 1.45 1.42 1.41 1.36 1.34 1.31
 

-10 
 

14 
 

1.87 
 

1.73 
 

1.63 1.61 1.56 1.53 1.50 1.47 1.41 1.40 1.35
 

-20 
 

-4 
 

2.00 
 

1.84 
 

1.73 1.70 1.64 1.60 1.56 1.54 1.46 1.42 1.38
 

-30 
 

-22 
 

2.00 
 

1.95 
 

1.83 1.78 1.72 1.67 1.63 1.60 1.51 1.46 1.41 

·\l'"l 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

--- 

Table C - 4: Enclosed Indoor and Outdoor Switches 
Switch Part Normal Loadability Factors {LF) for Various Ambient Temperatures 
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Maximum 
Ambient 

Temperature 

 
ACCC Designation 

 

A01 
 

802 C03 D04 E05 F06
 

GO7 HOB I09 J010 K011 
oc OF            

 

60 
 

140 
 

1.00 
 

1.03 1.04 1.08 1.08 1.11
 

1.11 1.13 1.15 1.16 1.18
 

50 
 

122 
 

1.15 
 

1.17 1.16 1.18 1.18 1.19 
 

1.18 1.20 1.20 1.20 1.21
 

40 
 

104 
 

1.29 
 

1.29 1.27 1.28 1.26 1.27 
 

1.26 1.26 1.25 1.24 1.24 
 

35 
 

95 
 

1.35 
 

1.35 1.33 1.32 1.30 1.30 
 

1.29 1.29 1.27 1.26 1.26
 

30 
 

86 
 

1.41 
 

1.40 1.38 1.36 1.34 1.34 
 

1.32 1.32 1.30 1.28 1.28 I

 

25 
 

77 
 

1.47 
 

1.46 1.42 1.41 1.38 1.37 
 

1.36 1.35 1.32 1. 30 1.29 
 

20 
 

68 
 

1.53 
 

1.51 1.47 1.45 1.42 1.41 
 

1.39 1.38 1.35 1.32 1.31 
 

10 
 

50 
 

1.63 
 

1.61 1.56 1.53 1.49 1.47 
 

1.45 1.44 1.39 1.36 1.34 
 

0 
 

32 
 

1.73 
 

1.70 1.64 1.60 1.56 1.54 
 

1.51 1.49 1.44 1.40 1. 37 
 

-10 
 

14 
 

1.83 
 

1.78 1.72 1.67 1.63 1.60 
 

1.57 1.54 1.48 1.44 1.40
 

-20 
 

-4 
 

1.92 
 

1.87 1.80 1.74 1.69 1.65 
 

1.62 1.59 1.52 1.47 1.43
 

-30 
 

-22 
 

2.00 
 

1.95 1.87 1.80 1.76 1.71 
 

1.68 1.64 1.56 1. 51 1.45 
Table C - 5: Non-enclosed Indoor and Outdoor Switches 

Switch Part Emergency Loadability Factors (ELF) for Various Ambient Temperatures 
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Maximum ACCC Designation 
Ambient 

Temperature 
 
 

oc OF 

 
Q0 3 3 P02 2  N01 R04 S05  T06 U07 V08 W09 X010 Y011 

 
60 140 1.00 1.00 1.00  1.03 1.04  1.08 1.08  1.11 1.13 1.15 1.17 

 

50 122 1.22 1.18  1.15  1.17 1.16 1.18  1.18 1.19  1.20  1.20 1 .21 
 

40 104 1.41 1.34  1.29 1.29  1.27 1.28 1.26 1.27 1.25 1.25  1.24 
 

I 35 95 1.50 1.41 1.35  1.35  1.33  1.32  1.30 1.30  1.28  1.27 1.26 
 

30 86 1.58  1.48 1.41 1.40  1.38  1.36  1.34 1.34  1.31  1.29  1.28 
 

25 77 1.66  1.55  1.47  1.46  1.42 1.41 1.38 1.37  1.34  1.31 1.30 
I 

20 68 1.73 1.61 1.53  1.51  1.47 1.45 1.42 1.41 1.36  1.33 1.31 
 

10 50 1.87  1.73  1.63  1.61 1.56 1.53  1.49 1.47 1.41 1.38 1.35 
 

0 32 2.00 1.84 1.73 1.70  1.64 1.60 1.56 1.54 1.46 1.42 1.38 
 

-10 14 2.00  1.95 1.83  1.78 1.72 1.67  1.63 1.60 1.51 1.46 1.41 
 

-20 -4 2.00 2.00 1.92 1.87  1.80  1.74  1.69 1.65 1.56  1.50 1.44 
 

-30 -22 2.00  2.00 2.00 1.95  1.87 1.80 1.76 1.71 1.60  1.54  1.47 

Table C- 6: Enclosed Indoor and Outdoor Switches 
Switch Part Emergency Loadability Factors (ELF) for Various Ambient Temperatures 



 

APPENDIX PL-2.D  -  Wave Traps 
 
Wave trap ratings are discussed in several sources.  The ratings for the older wave traps in which the 
main coil is designed as a single-phase, air-cored inductor of the dry type are discussed in ANSI C93.3- 
1981, Requirements for Power-Line Carrier Line Traps and in Westinghouse Electric's Curve No. 
511545 (Copy included in this Appendix).  The ratings of the newer type of wave traps consisting of a coil 
of wire encapsulated in an epoxy resin are not covered in an ANSI/IEEE standard.  The ratings for this 
type of wave trap were developed based upon guidelines supplied by the manufacturer, Trench Electric, 
(Copy included in this Appendix).  In general, the rated continuous current for wave traps is based on the 
maximum permissible temperature rise limitations of the wave trap when it is carrying rated current at an 
ambient temperature of 40°C.  The total temperature of the wave trap under service conditions depends 
both on the actual load current and the actual ambient temperature.  It is, therefore, possible to operate at 
a current higher than rated continuous current when ambient temperature is less than 40°C, provided that 
the allowable total temperature rise limitation is not exceeded. 

 
Ambient-compensated continuous current ratings will be used for the normal seasonal circuit ratings of both 
types of wave traps.  These seasonal ratings will be based on the nameplate rating of the wave trap with an 
adjustment made for changes in the rated continuous current due to changes in the ambient air temperature.   
The ambient-compensated normal loadability factors for Dry-Type, Air-Cored Inductor wave traps are given 
in Table D- 1 and were obtained from Westinghouse Electric's Curve No. 511545.  The ambient-
compensated loadability factors for Epoxy-Encapsulated Inductor wave traps were developed from Trench 
Electric's loadability curves and are given in Table D- 2.  To determine the normal seasonal circuit rating, 
simply multiply the wave trap's nameplate rating by the appropriate normal loadability factor. Interpolation 
may be used to obtain loadability factors at ambients other than those specified in the tables. 

 
Normal life expectancy will occur with a wave trap operated at or below its ambient-compensated normal 
current rating.  Any value of currents in excess of the ambient-compensated normal current ratings may 
cause the designed temperature rise to be exceeded and may shorten the life expectancy of the wave 
trap.   For wave traps utilizing an air-cored inductor, an acceptable level of emergency overload current has 
been determined and is specified in ANSI Standard C93.3-1981, Requirements for Power-Line Carrier 
Line Traps.  Ambient-compensated emergency current ratings will be used for the emergency seasonal 
circuit ratings of wave traps utilizing an air-cored inductor.  These seasonal ratings will be based on the 
Four-Hour Emergency Overload Current-Carrying capability of the wave trap with an adjustment made for 
changes in the continuous current due to changes in the ambient air temperature.  The wave 
traps may be loaded to this emergency level for a maximum of four hours per cycle.  Before an emergency 
load cycle, the wave trap loading must be at or below the normal seasonal loading level for at least two 
hours. 

 
The emergency seasonal circuit rating can be developed by simply multiplying the wave trap's nameplate 
rating by the appropriate emergency loadability factor.  The ambient-compensated emergency loadability 
factors for Dry-Type, Air-Cored Inductor wave traps are given in Table D- 1 and were obtained from ANSI 
Standard C93.3-1981, Requirements for Power-Line Carrier Line Traps.  Interpolation may be used to 
obtain loadability factors at ambients other than those specified in the tables. 
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Average Ambient Air 
Temperature 

Loadability Factors 

Normal 4-Hour Emergency 

 
40°C 1.00 1.10 

 
20°C 1.05 1.15 

ooc 1.10 1.20 
 

-20°C 1.10 1.25 
 
 

Table D‐ 1:  Loadab1hty Factors for Dry‐Type A1r‐Cored Inductor Wave Traps 
 

 
 
 

Average Ambient Air 
TemperaOure 

Loadability Factors 

Normal 4-Hour Emergency 

 
40°C 1.00 N/A 

 

20°C 1.13 N/A 

ooc 1.25 N/A 
 

-20°C 1.36 N/A 

  
 

Table D - 2:  Load abi l it y F act or s f or E pox y - E nc aps ul a t ed I nduct or W av e 

T r aps  
 
 
 
 

Trench Electric, the manufacturer of the newer type of wave traps which consist of a coil of wire 
encapsulated in an epoxy resin, has stated that no overload capability is available on this type of wave 
trap.  For this reason, no separate emergency rating will be assigned to this type of wave trap and the 
ambient-compensated current rating will be used for both the circuit's normal and emergency ratings. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PL-2.D-2 January 1996 



 

July 16, 1985 
 
Westinghouse Electric Corporation 

 
Subject:            Line Trap Loadings 

 
 

Attached is one copy of the Appendix to ANSI Standard C93.3-1981 titled "Guide for Emergency Overload 
Current Capability of Line Traps". 

 
This guide is current and, all Westinghouse traps built since 1970 conforms to the overload capability 
designated therein. 

 
The Curve No. 511545 supplied applies to Westinghouse Line Traps built prior to 1970.  Note that the 
overload capability of traps 2000 amperes and below on this curve are the same as that specified in the 
Standard. The larger traps were modified in design in order to conform to the Standard requirement. 
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July 25, 1985 

 
Trench Electric 

 
Attached are three copies of the overload current U.S. temperature curves.   General Electric did not send 
any such information when we purchased their Line Trap division but the curves should be approximately 
the same. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PL-2.D-4 January 1996 



 

Appendix PL‐2.E 
 

APPENDIX PL-2.E - Current Transformers 

Current transformer  ratings are discussed  in ANSI/IEEE C57.13  IEEE Standard  Requirements  for 

Instrument  Transformers and  in  Westinghouse  Electric's   technical paper  titled  
"Memorandum on  Thermal  Current   Characteristics  of   Current   Transformers   Used  With  
Power   Circuit Breakers   and  Power   Transformers"  (Copy  included  in  this   Appendix).     In  
general, the  rated continuous  current for current transformers is based on the maximum permissible 
temperature limitations of the various parts of the current  transformer when it is carrying  rated current 
at a 24-hour average ambient temperature of 30°C (with. a maximum hourly temperature of 40°C).   
The total temperature of these parts  under service conditions  depends  both  on  the  actual  load  
current,  the  actual average ambient temperature, and the service environment of the current 
transformer.   Depending on the environment, it is, therefore, possible  to operate at a current higher than 
rated continuous current when the average ambient temperature is less than 30 °C,  provided that the 
allowable total temperature limit is not  exceeded.     Similarly, when the average ambient  temperature 
is  greater than  30°C, the current must be reduced to less than rated continuous current to keep total 
temperatures within allowable limits. 

 
The environment in  which a current t r an s for m er  operates has a large effect on the current-carrying 
capability of the current transformer.  Separately mounted current transformers have been assigned rated 
primary a nd secondary currents and continuous-thermal-current rating factors by the manufacturer. 
Separately mounted current transformers are designed to meet these characteristics by the independent 

control of such parameters as: current density in the primary and secondary windings, geometry, area of 
radiating s urf ac es , and heat transfer characteristics. Permissible  loading  as a function of  ambient 
temperatures   and   continuous-thermal-current  rating   factors,   and   permissible   overloading   under 

emergency  conditions,  is  covered  in  ANSI/IEEE  C57.13 IEEE Standard  Requirements for 
Instrument Transformers. 

 
Bushing  current  transformers  mounted  in  power  circuit  breakers  and  power  transformers differ  from 
separately mounted current transformers in that the design parameters cannot be independently controlled 
since they are restricted by the characteristics of the power apparatus in which they are mounted.  Bushing 
current transformers, when attached to various power apparatus, are subjected to wide variations in their 
environmental ambient temperature.   This variation is dependent upon the thermal characteristics of the 
power apparatus and the relative current loading with respect to the rated current of the power apparatus and its 
bushing current transformer.   For this reason, continuous-thermal-current rating factors are not typically 

calculated by the manufacturer for bushing current transformers.   Instead, the continuous-thermal-current 

rating factors must be determined for each application.  Permissible loading and permissible overloading of 
bushing current transformers is covered in Westinghouse Electric's technical paper titled "Memorandum on 
Thermal  Current  Characteristics  of  Current  Transformers Used  With  Power  Circuit  Breakers 
and Power Transformers". 

 
 

Rating  Separately  Mounted  Current  Transformers:  The maximum continuous-thermal-current ratings 
for separately-mounted current  transformers  designed  for  55°C   temperature rise  above  30°C  average 
ambient air temperature will vary according to actual ambient cooling air temperature.    The adjusted 
continuous current ratings will be based on three items: 

 
1.  The nameplate primary and secondary current ratings at the ratio setting being used. 

 
2.       The average cooling air temperature at which the rating is being calculated.   Note:   The maximum 

cooling air temperature must not exceed the average cooling air temperature by more than 10°C. 
 

3.       The ambient-adjusted Continuous-Thermal-Current rating factor from Table E - 1.  The value used 
from this table is based upon the nameplate Continuous-Thermal-Current rating factor of the current 
transformer and the average ambient air temperature. 
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o

 

Average 
Cooling 

Temperature 
(oC) 

Nameplate Continuous-Thermal-Current Rating Factor 
 
 
 
 
1.00  1.33  1.50 2.00 3.0-0 4.00 

 
60°C 0.65 0.85 1.00 1.35 2.00  2.70 

 

50°C  0.80 1.05  1.20 1.60  2.40 3.20 
 

40°C  0.90 1.20 1.35  1.80 2.70 3.65 

 
30°C 1.00 1.33  1.50 2.00 3.00 4.00 

 
 

20°C  1.05 1.45  1.65 2.20 3.30  4.35 
 

10°C 1.20 1.55  1.75 2.35 3.50 4.70 
 

0°C  1.30  1.65  1.85 2.45 3.70  5.00 
 
 
 
Table E ‐1:_ Ambient‐Adjusted Continuous‐Thermal‐Current Rating  Factors 

 
 

The ambient-adjusted continuous-thermal-current rating of a separately-mounted current transformer is equal 
to the ambient adjusted continuous-thermal-current rating factor multiplied by rated primary current of the 
current transformer at the ratio specified.     According to ANSI/IEEE C57.13-1978, IEEE Standard 
Requirements   for I ns tr um e n t  Transformers,  no  overload  capability  is  available  on  separately- 
mounted  current  transformers.     For   this  reason,   normal rating   of   the  separately-mounted  current 
transformer will be used for both the normal seasonal circuit rating and the emergency seasonal circuit rating. 

 
Example:  The following example should serve to clarify this process: 

 
Problem: 

 
(a) Determine the summer seasonal normal and emergency ratings for a separately-mounted current 
Transformer operating on a 2000:5 amp ratio with a nameplate Continuous-Thermal-Current rating of 
1.50. Assume the average ambient air temperature is 30°C with a maximum temperature of 40°C for 
the summer period. 

 
(b) Determine the winter seasonal normal and emergency ratings for this same separately-mounted 
current · transformer assuming  an  average  ambient  air  temperature  of  0°C  with   a  maximum 
temperature of 1o c for the winter period. 

 
Solution 

 
(a)   From Table E - 1, the 30°C ambient-adjusted Continuous-Thermal-Current rating factor for a 
separately-mounted current transformer with a nameplate Continuous-Thermal-Current  rating factor 
of 1.50 is 1.50 (They are the same due to the fact that the nameplate C-T-C rating factor is developed 
at an average ambient of 30°C). The normal and emergency summer ratings would then be equal to: 

Ambient-Adjusted C-T-C R.F. @ 30°C • Rated Primary Current of CT Ratio 

or 

1.50 • 2000 amps = 3000 amps 
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For operation at 30°C, both the Summer Normal and Emergency ratings of current transformer would 
be 3000 amps.  Note:  When the primary current is 3000 amps, the secondary current would be 7.5 
amps due to the 2000:5 ratio used in the current transformer. 

 

(b)    From Table E  -  1,  the  ooc ambient-adjusted Continuous-Thermal-Current rating factor for a 
separately-mounted current transformer with  a nameplate Continuous-Thermal-Current  rating factor 
of 1.50 is 1.85. The normal and emergency summer ratings would then be equal to: 

 

Ambient-Adjusted C-T-C R.F. @ ooc *Rated Primary Current of CT Ratio 

or 

1.85 * 2000 amps = 3700 amps 
 

For operation at 0°C, both the Winter Normal and Emergency ratings of current transformer would be 
3700 amps.   Note:  When the primary current is 3700 amps, the secondary current would be 9.25 
amps due to the 2000:5 ratio used in the current transformer. 

 
 

Rating Bushing Current Transformers Mounted in Power Apparatus:  The continuous current rating of 
current transformers mounted in power circuit breakers or power transformers is determined as follows: 

 
1.       When the bushing current transformer ratio being used has the same primary current rating as the 

breaker continuous current rating or the power transformer rated current, the continuous  current 
rating factor of the current transformer is 1.0 (unity). 

 
2.       When the primary current rating of the ratio being used on the current transformer is greater than the 

continuous current rating of the breaker or greater than the power transformer rated current, then the 
maximum load current is limited by the breaker or power transformer rating, which ever is applicable. 

 
3. When the primary current rating of the ratio being used is Jess than the continuous current rating of 

the breaker or the power transformer rated current, then the maximum load current is limited by the 
continuous thermal current rating  of the current transformer when operating on that ratio.    Under 
these conditions, the temperature rises of the current transformer and the power apparatus would be 
lower, and therefore, the current transformer can be operated at a continuous thermal rating factor 
greater than 1.0 .   In t h i s s itua tio n, the permissible c o n t i n u o u s -thermal-current rating factor is 
calculated based upon constant maximum power dissipation, using the following equation: 

r 'pa  1 1/2 
R.F. =  I I 

 
 

where 

L    lct  J 

 

R.F. =Continuous-thermal-current rating factor 
 

lpa    = Power apparatus continuous current rating (amps) 

 
lct   = Primary current rating of bushing 

current transformer ratio used (amps) 
 

The results calculated from this equation should be so limited that the maximum rating factor does 
not exceed 2.0 and that the continuous current rating of the breaker or the rated current of the power 
transformer is not exceeded. 
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Note:  The situation, in which the primary current rating of the current transformer ratio being used 
is less than the continuous current rating of the breaker or the power transformer rated current, is 
an unusual case and should be viewed as the exception rather than the rule. 

 
The normal rating of a bushing current transformer is equal to the continuous-thermal-current rating factor 
multiplied by rated primary current of the current transformer at the ratio specified. 

 
Some short-term emergency overload  capability  is  typically available  on  bushing  current  transformers 
mounted on power circuit  breakers and power transformers. However, w hen utilizing this emergency 
overload capability, care must be taken to coordinate the loading limit of the current transformer with the 
overall application limitations of the other equipment affected by the current transformer loading.   Particular 
care should be taken to avoid exceeding the maximum metering capability of metering equipment attached to 
the current transformer secondary. 
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APPENDIX PL‐2.F 

APPENDIX PL‐2.F  ‐  Circuit Breakers 

Circuit breaker ratings are discussed in ANSI/IEEE C37.010∙ 1EEE Application Guide for AC 

High-Voltage Circuit  Breakers Rated on a Symmetrical Current Basis  and in ANSI/IEEE 

C37.010b-IEEE  Standard  for  Emergency  Load  Current-Carrying Capability. These 
standards discuss the development of ratings for circuit breakers from the  standpoint of  the 
manufacturers.  From a practical standpoint. the application of the methods discussed in these 
standards to circuit breakers in operation will be very difficult. due to the fact that this application 
would require contacting the manufacturer for detailed design information for each circuit breaker 
being rated. Therefore, it is recommended that for any circuit breakers which do not limit flows on 
the transmission system, the nameplate rated continuous current be used as the circuit breaker's 
normal and emergency circuit ratings.  For circuit breakers which limit flows on the transmission 
system, the manufacturer could be consulted and ambient-compensated normal and emergency 
ratings could be developed for the circuit breaker using the methods described in the ANSI/IEEE 
Standards. These methods are described in the remainder of this Appendix. 

 
In general, the rated continuous current for circuit breakers is based on the maximum permissible 
temperature limitations of the various parts of the circuit breaker when it is carrying rated current 
at an ambient temperature of 40°C.  The total temperature of these parts under service conditions 
depends both on the actual load current and the actual ambient temperature. It is, therefore, 
possible to operate at a current higher than rated continuous current when ambient temperature is 
less than 40°C, provided  that the allowable total temperature  limit  is not exceeded.   Similarly, 
when the ambient temperature is greater than 40°C, the current  must be reduced to less than 
rated continuous current to keep total temperatures within allowable limits. 

 

Ambient‐compensated continuous  current  ratings will be  used  for  the normal 
seasonal circuit  ratings of outdoor circuit breakers.  These seasonal ratings w ill be 
based on the nameplate rating of the circuit breaker with an adjustment made for 
changes in the rated continuous  current due  to changes in the ambient air 
temperature.  The seasonal loading limit shall be coordinated with  the overall 
application limitations of the other equipment affected by the loading of the circuit 
breaker, such as  cables and current transformers. 
(See other  appropriate  appendices to  determine limitations on the other 
equipment.)    For circuit breakers used in metal‐clad  switchgear, no seasonal ratings 
will be calculated. Instead, the loading limit shall be coordinated with the overall 
application limitations of the switchgear. 

 
The seasonal normal circuit breaker ratings can be determined in the following manner: 

 
1.   A circuit breaker's rated continuous current  is based on  the maximum  permissible 

total temperature limitations, Ømax"" and Ør, of the various parts of the circuit 
breaker when it is carrying rated current at an ambient temperature of 40°C.  The 
constructional features of a circuit breaker dictate the appropriate values of Ømax and 
Ø, to be used in the calculation of ambient‐compensated ratings.   The major 
components of a circuit breaker  have several different temperature limitations which 
are shown in Table F ‐ 1. 
In order that none of these temperature limitations be exceeded when the load 
current is 
Adjusted to the value permitted by the actual ambient temperature, the values of Ømax 

and 
0, should be determined as follows: 

 
(a)       If the actual temperature is Jess than 40°C, the applicable component with 

the highest specified values of allowable  temperature limitations should 



 

be·used for determining Ømax and Ø,. 
 

(b)        If the actual temperature is greater than 40°C, the applicable component 
with the lowest specified values of allowable temperature limitations 
should be used for determining Ømax and Ø,. 
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Component Description 

Limit  of 
Temperature 

Rise, •c 
Ø, 

limit of 
Total 

Temperature, •c 
Ømax 

 

 
Circuit breaker parts handled by the operator in 
the normal course of his duties

10 50  

 
Copper contacts, copper-to-copper conducting 
joints, external surfaces accessible to the 
operator in the normal course of his duties, 
external terminalconnected to bushing

30 70 

 
Top oil 40 80

 
Breaker terminals to be connected to 85"C 
insulated cable

45 85 

 
Hottest spot temperature of parts where they 
contact oil; silver (or equal) contacts in oil;Silver 
(or equal) conducting joints in oil

50 90 

 
Silver (or equal) contacts in air; silver (or equal) 
conducting joints in air, hottest spot of bushing 
conductor or of bushing metal parts in contact 
with Class A insulation or with oil; hottest spot 
winding temperature 55"C rise of current 
transformers

65 105 

 
External surfaces not accessible to an operator in 
the normal course of his duties

70 110 

 
Hottest spot winding temperature of BO"C dry- 
type current transformers 

110 150 

 
Table F - 1: Summary of Temperature L1m1tat1ons for C1‐rcu1t Breaker Components 

 
 

2.  The continuous current which a circuit breaker can carry at a given ambient temperature 
without exceeding its total temperature limitations is given by the formula: 

 

 

r Ømax - Øa 1/1.8 

Ia =Ir I 
L Ør, 

 
where 

 
18   = allowable continuous load current, in amperes, at the actual ambient 

temperature 03  (12  is not to exceed two times I, 
I, = rated continuous current, in amperes 

0max  =  allowable hottest spot total temperature (0max = 0, + 40°C), in 
degrees Celsius 

0a  = actual ambient temperature expected (between -30°C and 60°C), in 
degrees Celsius 

0, = allowable hottest spot temperature rise at rated current, in degrees 
Celsius 

 
3. The ambient-compensated allowable continuous load current, Ia. calculated in Step 2 will 

be treated as the seasonal normal rating of the circuit breaker. 
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Normal life expectancy will occur with a circuit breaker operated at continuous nameplate rating. 

When operated for one or more load cycles above nameplate rating, the material used in 
manufacturing the circuit breaker deteriorates at a faster rate than normal. The rate of 

deterioration is commonly expressed as a percentage loss of life.  According to ANSI/IEEE 

C37.010b‐  IEEE Standard for Emergency  Load Current-Carrying Capability,  a circuit 
breaker can experience operation at 10°C above the limits of total temperature for which the 
circuit breaker was designed for up to two periods of an emergency cycle of eight hours before an 
unreasonable loss of life occurs and maintenance is required. Inspection and maintenance must 
be performed in accordance with manufacturer's recommendations before the circuit breaker can 
be subjected to additional emergency cycles.  In addition, following each emergency cycle, the 
load current shall be limited to 95% of the rated continuous current as modified by ambient 
compensation for a minimum of two hours. 

 
Ambient-compensated emergency current ratings will be used for the emergency seasonal circuit 
ratings of outdoor circuit breakers. These seasonal ratings will be based on the Eight-Hour 
Emergency Load Current-Carrying capability of the circuit breaker with an adjustment made for 
changes in the continuous current due to changes in the ambient air temperature.  The seasonal 
emergency loading limit shall be coordinated with the overall application limitations of the other 
equipment affected by the loading of the circuit breaker, such as cables and current transformers. 

 
The seasonal emergency circuit breaker ratings can be determined in the following manner: 

 
1. Emergency load current-carrying capability factors with ambient temperatures at 40°C are 

listed in Table F- 2 for each limiting temperature of various circuit breaker components. 
The factors have been selected to allow operation at 1oac above the limits of total 
temperature for an emergency period of eight hours. The factors are expressed as the 
ratio of emergency load current allowed at an ambient temperature of 40°C, 1•• to the 
rated continuous current, 1,, and can be applied with the following restrictions: 

 
(a)  The.circuit breaker component with the highest values of limiting temperature, 

0 max and 0,. shall be used to select the proper emergency load current-carrying 
capability factor from Table F- 2. 

 
(b) The Eight-Hour factor shall be used for a cycle of operation consisting of separate 

periods of no longer than eight hours each, with not more than two such 
occurrences before maintenance. 

 
(c) Each cycle of operation is separate, and no time-current integration is permissible 

to increase the number of periods within a given maintenance cycle. 
 

  
Limiting Temperatures (°C) of Different Breaker Components 

 
Ømax 

 
70 

 
80 85 90 105 110 

 
150

 

Ør· 
 

30 
 

40 45 50 65 70 
 

110 

  

1.17 
 

1.13 1.11 1.10 1.08 1.07 
 

1.05 

 
Table F‐ 2: Emergency  Load Current. Carrying Capab1hty Factor  (IJ,I) 



PL-2.F-4 January 1996 

18

=

16

 

2.  The emergency load current, 1••• of a circuit breaker operating at an ambient temperature other 
than 40°C can be calculated by the equation: 

r 0max -0a 18
 

     ----- +-- 
-1 

 
1/1.8 

L Ør  1 r  J 
 

where 
 

1aa   =emergency load current, in amperes, at the actual ambient temperature 0. (lea is 
not to exceed two times 1,) 

1(      = 
Ømax  = 

Rated continuous current, in amperes 
emergency load current, in amperes, at 40°C ambient temperature 
allowable hottest spot total temperature (0max  0, + 40°C), in 
degrees Celsius 

Ø. = actual ambient temperature expected (between -30°C and 60°C}, in 
degrees Celsius 

Ø, = allowable hottest spot temperature rise at rated current, in degrees 
Celsius 

 
- - emergency load current-carrying capability 
I,  factor from Table F - 2 

 
3. The ambient-compensated emergency load current, lea• calculated in Step 2 will be treated as the 

seasonal emergency rating of the circuit breaker
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TPITF Scope
• Evaluate and propose recommendations 

on:
− The methodologies and modeling practices 

used in the studies

− Utilization of data to ensure consistency in the 
planning process

− The appropriateness of the planning cycle and 
assessments

• Recommendations will be presented to 
MOPC, SPC, and Board in April 2016 and 
finalized in July 2016

3



Key Issues Identified 
• A three-year planning cycle is not timely

• Stakeholder process approvals and model 
development are bottlenecks and can limit the 
frequency of the planning process

• Duplication and variance of modeling in planning 
processes and studies create inefficiencies and 
add additional time

• Real-time operations data not always considered in 
the planning process

• The ITP20 is resource intensive and provides 
primarily strategic value and not actionable results

4



TPITF Recommendation Items
• 18-month planning cycle

− 10-year ITP study; remove ITP20 from planning cycle
− Produce annual ITP Report

• Common planning model (ITP)
− Common base scenario model for all planning processes

• Holistic planning process
− Combine the ITPNT, ITP10, and TPL processes into one 

10-year study

• Standardized scope
− Standardize traditional scope items
− Incorporate assumptions document
− Develop RR process for change requests

• Member/Staff accountability
− Document expectations for members and SPP staff to avoid 

unnecessary process delays
− Reporting mechanism for MOPC and BOD 5



ITP Model

• One (1) base scenario reliability model
− Year 2
 More consistent with existing ITPNT process to 

confirm system reliability with firm generation and 
firm transactions

− Year 5
 More consistent with existing ITPNT process to 

confirm system reliability with firm generation and 
firm transactions

− Year 10
 Only needed if TPL rolled into ITP

− Wind: higher of the facility’s accredited capacity or 
its highest on-peak within the last three years per 
facility and off-peak and light load at 100% (with 
firm service)

− Base scenario reliability model: all TPL studies 6



ITP Model cont.

• Economic models for Years 2, 5, and 10
− Year 2
 Gen, load, topology, and fuel assumptions should be 

more aligned with real time operations
 One future; coincident peak; 8760 hrs
 On-peak hour - 1 models

− Year 5
 Up to three futures; coincident peak; 8760 hrs
 On-peak hour for each future – up to 3 models

− Year 10
 Up to three futures; coincident peak; 8760 hrs
 On-peak hour for each future – up to 3 models

7



ITP Model cont.

• CBA powerflow model 
− PROMOD economic model
− Year 2
 Gen, load, topology, and fuel assumptions should be 

more aligned with real time operations
 One future; coincident peak
 On/off-peak hour - 2 models

− Year 5
 Up to three futures; coincident peak
 On/off-peak hour for each future – up to 6 models

− Year 10
 Up to three futures; coincident peak
 On/off-peak hour for each future – up to 6 models

− CBA powerflow model: TPL sensitivity case 8



Next Steps
• TWG review of model development 

strawman

• Recommendations to MOPC and BOD in 
April 2016 

• Approve/Endorse at July MOPC, SPC, and 
BOD

− Identify appropriate Working Group(s)

9
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 Transmission Planning Improvement Task Force (TPITF) 
ITP Model Development 
Strawman Proposal 

 

Background 
The Transmission Planning Improvement Task Force (TPITF) is responsible for developing 
recommendations that will produce more progressive, forward‐thinking, regional planning 
processes that are more responsive to the continued growth of SPP’s transmission system, 
markets, challenges, and opportunities presented by changing federal and state energy and 
environmental regulations, and NERC compliance requirements.  

The TPITF is proposing the consolidation of the ITPNT, ITP10, and TPL Steady State assessments 
into an 18‐month ITP process that will produce an annual report including project 
recommendations. 

Purpose 
This strawman proposal was developed to provide a framework around which working groups 
can focus their discussion on the development of reliability and economic model sets for the 
consolidated ITP process.  These models sets will also serve as the basis for Generation and 
Transmission Service studies as well as future ad‐hoc studies. 

Current Models 
Description  Year 1  Year 2  Year 5  Year 10  Total 

2016 ITPNT 
Reliability 

 ‐‐‐‐ 

Scenario 0: ITPNT 
2017 SP & WP  

 
Scenario 5: ITPNT 
2017 SP & WP  

 
CBA: ITPNT 2017 

SP & WP  

Scenario 0: ITPNT 2020 SP 
& WP  

 
Scenario 5: ITPNT 2020 SP 

& WP  
 

CBA: ITPNT 2020 SP & WP 
 

Scenario 0, 5, & CBA (off‐
peak): ITPNT 2020 L 

 ‐‐‐‐   15 

ITP10 
Economic 

 ‐‐‐‐   ‐‐‐‐  Futures (1/2/3): 8760 hrs 
Futures (1/2/3): 

8760 hrs 
6 

ITP10 
Reliability 

 ‐‐‐‐   ‐‐‐‐ 
DC/AC Future (1/2/3):   S 

& L 
DC/AC Future 
(1/2/3): S & L 

12 

TPL ‐ 2015 
Steady State 
Assessment 

R2.1.1 Y‐1 Peak: 
MDWG 2016 S (base) 
& ITPNT 2016 SP5 

(sensitivity) 
 

R2.1.2 Y‐1 Off‐Peak: 
MDWG 2016 L (base) 
& ITPNT 2016 L5 
(sensitivity) 

 ‐‐‐‐ 
R2.1.1 Y‐5 Peak: MDWG 
2020S (base) & ITPNT 
2020 SP5 (sensitivity) 

R2.2.1 Y‐10 Peak: 
MDWG 2025 S 

(base) 
0 

 



 

2 

 

Proposed Models 
The TPITF is proposing the development of reliability, compliance, and economic models for 
Years 2, 5, and 10.  Descriptions of the various model sets are as follows. 

Description  Year 2  Year 5  Year 10  Total 
Model Sets 

Reliability: CBA 
(TPL Sensitivity 
Case) 

One Future 
Coincident Peak 
On/Off‐Peak (2) 

Up to Three Futures 
Coincident Peak 
On/Off‐Peak (6) 

Up to Three Futures 
Coincident Peak 
On/Off‐Peak (6) 

14 

Reliability:           
Base Scenario 

Summer 
Winter 

Light Load 
Non‐coincident Peak (3) 

Summer 
Winter 

Light Load 
Non‐coincident Peak (3) 

Summer 
Winter 

Light Load 
Non‐coincident Peak  

On‐Peak (3) 

9 

Economic 
One Future 

Coincident Peak 
8760 (1) 

Up to Three Futures 
Coincident Peak 

8760 (3) 

Up to Three Futures 
Coincident Peak 

8760 (3) 
7 

TPL: Powerflow  Base Scenario   Base Scenario   Base Scenario  0 

 

Reliability 
Regional and Sub‐Regional Planning (ITP Models) 
CBA:  The CBA powerflow models will be developed as an indicative representation of how 
entities within SPP responsible for serving network load would serve network load in the SPP 
Integrated Marketplace.  This CBA model will be built from PROMOD output and will consist of 
coincident peak load forecasts for the SPP region and the security constrained commitment and 
dispatch of both firm and non‐firm generating resources derived from economic planning 
models.  Interchange between SPP and Tier 1 will be determined based on price differentials 
that may include hurdle rates as developed with the existing economic process.  TPL 
assessments will utilize the CBA powerflow models as the sensitivity case to demonstrate the 
impact of changes to the basic assumptions used in the assessment model.  

Base Scenario:  At least one (1) scenario powerflow model will be required in order to meet the 
reliability planning requirements for the SPP region.  This scenario model will be developed as 
an indicative representation of how entities within SPP responsible for serving network load 
would serve network load utilizing firm resources only.  This scenario model would consist of 
non‐coincident peak load forecasts, assumed firm transmission service usage levels, and 
expected conventional and renewable resource output levels.  The TPITF recommends the 
modeling of wind facilities at the higher of the facility’s accredited capacity or its highest on‐
peak within the last three years per facility and off‐peak and light load at 100% (with firm 
service).  For new wind resources, the average of facility peaks within the new resource’s area 
will be used to model the resources output.   
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TPL 
The Year 2, 5, and 10 Base Scenario model set utilized for regional and sub‐regional reliability 
planning would be utilized as the base model sets for TPL assessments.  As noted above, the 
CBA powerflow model will be used as the sensitivity case required in addition to the base case 
model for TPL compliance.   
Transmission Service 
The Year 2, 5, and 10 Base Scenario model set utilized for regional and sub‐regional reliability 
planning would be utilized as the base model(s) for transmission service studies.  However, 
these base model(s) will be adjusted as necessary to execute the study of aggregate 
transmission service requests consistent with the tariff provisions and business practices that 
govern the process.  

The base model set will not include the consolidated balancing authority (CBA) model, but 
instead only the Base scenario in which each entity’s firm resources and transactions are 
dispatched to serve each entity’s network load.  As a result, upgrades resulting from the 
transmission service process should represent those necessary to support the firm transmission 
service requests that were added to the base model for study; also ensuring transmission 
facilities are not approved to support non‐firm market transactions.  This should also maintain 
consistency between the firm system capacity utilized to honor the transmission service and 
the firm system capacity that may be utilized as ARRs and ultimately TCRs in the TCR market.  
Generator Interconnection 
The Year 2, 5, and 10 Base Scenario model sets utilized for regional and sub‐regional reliability 
planning will be utilized as the base model sets for generator interconnection studies.  
However, the base model set will be adjusted as necessary to execute the study of generator 
interconnection service requests consistent with the tariff provisions and business practices 
that govern the process.  

Economic 
Economic models will be developed to identify and assess solutions to the public policy and 

economic needs of the SPP system.  Economic models will be developed for three (3) study 

years (Years 2, 5, and 10).  One (1) economic model will be developed for the reference case 
future in Year 2.  It is assumed that multiple future cases are not necessary for Year 2 due to the 
limited uncertainty in policy or other factors impacting the system that could be implemented 
in such a short time frame.  One (1) economic model will be developed for the reference case 
future in Year 5 plus up to an additional two (2) economic models for two (2) incremental 
futures.  One (1) economic model will be developed for the reference case future in Year 10 
plus up to an additional two (2) economic models for two (2) incremental futures as well. As a 
result, up to seven (7) total economic models may be developed to support economic 
assessments.  

The current economic and policy study processes for the ITP10 call for needs assessments for 
Year 10 only.  The proposal above will add additional economic and policy needs assessments 
for Years 2 and 5 which will require the development of up to two (2) additional economic 
model sets. 
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Working Group Considerations 
As working groups discuss the proposed models, consideration is asked to given to:  

 Use of coincident verses non‐coincident peaks for CBA powerflow models ‐ TWG 

 DC tie modeling – TWG 

 Use of the CBA model for TPL sensitivity analysis ‐ TWG 

 Intermittent generation dispatch  modeling – ESWG/TWG 

 Firm transmission service accounting – TWG 

 CBA topology rules for Year 2 and 5 – TWG/ESWG 

 Potential need for TSS shoulder case for Year 10 
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2016 ITPNT Cost Estimate 
Overview
• SPP Staff requested Study Cost Estimates from the 

incumbent TOs on January 27, 2016 for the 2016 ITPNT 
Draft Portfolio

• SPP Staff received several Request Management System 
(RMS) tickets in regards to the 2016 ITPNT Draft Portfolio

• SPP Staff is still evaluating this data, which may cause 
changes to the 2016 ITPNT Final Portfolio

• To give the incumbent TOs the opportunity to provide the 
Study Cost Estimates for any changes as part of Solution 
2A
 Incumbent TOs will be given the opportunity to provide a 

Study Cost Estimate for project changes 
 Incumbent TOs will be required to complete the Study Cost 

Estimate within two weeks after the Summit posting date 
(March 11, 2016) to have a final portfolio for approval in April

3



Recommendation
• SPP Staff recommends that the TWG approve the request 

for SPP Staff to give the incumbent TO the opportunity to 
complete the Study Cost Estimate
 Incumbent TO will inform SPP Staff if they are able to meet the 

2 week deadline within 3 business days of notification

 If SPP Staff is informed that the incumbent TO is not able to 
meet this deadline, SPP Staff will send the Study Cost Estimate 
request to the third party

4





Integration Study 
Scope
Jason Davis
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Objective
• Evaluate the reliability of the integrating entity’s 

system at the time of integration

• Compare results with the ITP studies
 Determine if any needs from the ITP studies appear in the 

integration study

 Needs that appear in both studies will require a solution from 
the integration study that solves both needs
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Integrating Entities
• 10-1-2015 Integration Date (Upper Missouri Zone - Eastern Interconnection)

 Western Area Power Administration – Upper Great Plains Region
 Basin Electric Power Cooperative

 East River Electric Power Cooperative
 Corn Belt Power Cooperative
 Northwest Iowa Power Cooperative

 Heartland Consumers Power District
 Harlan Municipal Utilities
 Missouri River Energy Services
 Northwestern Energy

• 10-1-2015 Integration Date (Upper Missouri Zone - Western Interconnection)
 Western-UGP facilities located in the Western Interconnection

• 1-1-2016 Integration Date
 Central Power Electric Cooperative
 Tri-State Generation and Transmission Association

4



Data Inputs (Eastern Interconnection)
• Models
 2016 ITP Models

 2015 Summer (0 and 5)

 2015 Winter (0 and 5)

• Input Files
 Sub, mon, and con files will be used from the 2016 ITPNT 

study
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Data Inputs (Western Interconnection)
• Models
 10-1-2015 Integration Date (Western Interconnection)

 WECC Models

 2015 Summer

 2014 Winter

• Input Files
 Monitored Areas (60kV+)

 62

 63

 65

 73

 Contingency – full N-1 from the above areas
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Needs Assessment
• Contingency
 NERC P1 events

 69 kV and above in the integrating entity area

 100 kV and above in 1st tier areas

• Monitor
 69 kV and above in the integrating area

 100 kV and above in 1st tier areas

7



Solution Development
• SPP staff will work with the integrating entity to 

develop solutions that will meet the reliability 
needs from the integration study
 These solutions will need to meet any corresponding needs 

that appear in the 2016 ITPNT

8



Cost Allocation
• Any projects needed to address violations that 

appear in the integration study will be the 
responsibility of the integrating entity.
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Southwest	Power	Pool,	Inc.	 Section	1:	Overview	

IS	Integration	Study	Scope	 	 1	

SECTION 1: OVERVIEW 

This	document	presents	the	scope	of	work	under	this	study	(“Integration	Study”)	to	be	undertaken	
by	 SPP	 and	 the	 Transmission	 Owners	 in	 Zone	 19	 (“Integrating	 Entities	 ”)	 initially	 transferring	
functional	control	of	their	transmission	facilities	for	use	by	SPP	in	provision	of	transmission	service	
for	 the	 Integrating	 Entity.	 	 This	 scope	 outlines	 the	 analysis	 that	 will	 be	 performed	 and	 what	 is	
required	from	both	SPP	and	the	Integrating	Entities	in	order	to	complete	the	Integration	Study.		The	
purpose	of	the	Integration	Study	is	to	ensure	that	each	Integrating	Entity’s	transmission	system	is	
sufficient	to	comply	with	the	SPP	Criteria	and	NERC	Reliability	Standards	upon	integration	into	SPP.	
	
The	Integrating	Entities	and	their	integration	date	are	listed	below.	
	
10‐1‐2015	Integration	Date	(Upper	Missouri	Zone	‐	Eastern	Interconnection)	
Western	Area	Power	Administration	–	Upper	Great	Plains	Region	(Western‐UGP)	
Basin	Electric	Power	Cooperative	(Basin)	

 East River Electric Power Cooperative (East River) 
 Corn Belt Power Cooperative (Corn Belt) including North Iowa Municipal Electric 

Cooperative Association (“NIMECA”) 
 Northwest Iowa Power Cooperative (NIPCO) 

Heartland	Consumers	Power	District	(Heartland)	
Harlan	Municipal	Utilities	(Harlan)	
Missouri	River	Energy	Services	(MRES)	and	individual	MRES	Member	cities	
Northwestern	Energy	(Northwestern)	
	
10‐1‐2015	Integration	Date	(Upper	Missouri	Zone	‐	Western	Interconnection)	
Western‐UGP	facilities	located	in	the	Western	Interconnection	
	
1‐1‐2016	Integration	Date	
Central	Power	Electric	Cooperative	(CPEC)	
Tri‐State	Generation	and	Transmission	Association	(Tri‐State)	



Southwest	Power	Pool,	Inc.	 Section	2:	Objective	

IS	Integration	Study	Scope	 	 2	

SECTION 2: OBJECTIVE 

The	 main	 objective	 of	 the	 Integration	 Study	 is	 to	 evaluate	 the	 adequacy	 of	 each	 respective	
Integrating	 Entity’s	 transmission	 facilities	 at	 the	 time	 of	 their	 integration	 date.	 The	 Integration	
Study	 will	 evaluate	 the	 reliability	 performance	 of	 each	 Integrating	 Entity’s	 system	 using	 the	
reliability	criteria	as	required	in	SPP’s	OATT	Attachment	O	Section	III.6:		

 NERC	Reliability	Standards;	
 SPP	Criteria;	and	
 Transmission	Owner‐specific	planning	criteria,	if	a	waiver1	allows	for	the	SPP	Criteria	to	be	

superseded.	
	
The	Integration	Study	will	evaluate	the	reliability	of	each	Integrating	Entity’s	transmission	facilities	
with	the	following	objectives:		

 Identification	 of	 potential	 reliability‐based	 issues	 (NERC	 Reliability	 Standards	 TPL‐001‐4	
planning	 (P0	 (Base	 Case)	 and	 P1	 events)	 comprised	 of	 software	 generated,	 ,SPP	
member/Integrating	 Entity	 submitted,	 and	 1st	 Tier	 contingencies;	 SPP	 Criteria;	 and	 local	
planning	criteria	);	

 Identification	 of	 transmission	 upgrades	 required	 to	 meet	 SPP	 Criteria	 and	 local	
reliability/planning	standards.	

	
The	study	objective	is	to	identify	each	Integrating	Entity’s	potential	reliability	issues	pre‐existing	at	
the	integration	date	and	the	projects	required	to	address	these	potential	reliability	issues	as	needed	
prior	to	the	integration	date.		The	solutions	required	to	resolve	any	pre‐existing	reliability	issues	at	
the	time	of	integration	into	SPP	must	be	the	sole	cost	responsibility	of	the	Integrating	Entity.		All	
solutions	required	to	resolve	other	reliability	issues	based	on	SPP	Criteria	and	NERC	standards	first	
occurring	after	the	integration	date	will	be	under	the	provisions	of	the	SPP	Tariff	and	each	
respective	Integrating	Entity’s	Membership	Agreement.	

																																																													
1	Membership	Agreement	(Section	3.8)	



Southwest	Power	Pool,	Inc.	 Section	3:	Data	inputs	

IS	Integration	Study	Scope	 	 3	

SECTION 3: DATA INPUTS 

For	the	Eastern	Interconnection,	SPP	will	utilize	the	latest	series	of	ITPNT	models	in	this	study	as	a	
starting	point	for	the	summer	and	winter	seasons	according	to	the	integration	date.		For	the	
Western	Interconnection,	SPP	will	utilize	the	WECC	models.		The	modeling	assumptions	are	
detailed	in	sections	below.	

SUBSECTION A: LOAD 
The	load	density	and	distribution	for	the	steady	state	analysis	will	be	provided	through	the	MDWG	
model	building	process	for	the	SPP	region.	Each	Integrating	Entity	will	provide	input	for	the	load	
assumptions	used	in	the	model	for	their	respective	transmission	system.	

SUBSECTION B: GENERATION RESOURCES 
Existing	generating	resources	will	be	represented	in	the	power	flow	models	taking	into	account	
planned	retirements.	New	generating	resources	included	in	the	power	flow	models	will	be	limited	
to	resources	with	a	FERC	filed	Interconnection	Agreement	that	is	not	on	suspension.		Generation	
capacity	is	included	in	the	assessment	if	there	is	an	executed	transmission	service	agreement.		
Exceptions	to	these	qualifications	are	addressed	in	the	ITP	Manual.	Each	Integrating	Entity	will	also	
provide	input	for	new	and	retired	generation	in	the	study.	

SUBSECTION C: MODEL TOPOLOGY 
For	the	analysis	to	evaluate	the	reliability	of	each	Integrating	Entity,	the	topology	used	to	account	
for	the	transmission	system,	excluding	generation,	will	be	the	current	transmission	system	at	the	
time	of	the	integration	date.	Each	Integrating	Entity	will	provide	input	for	the	topology	assumptions	
used	in	the	model	for	their	respective	transmission	system.	

SUBSECTION D: TRANSMISSION SERVICE 
To	account	for	confirmed	long‐term	transmission	service,	SPP	will	develop	scenario	models	
representing	individual	load	balancing	areas	for	the	Eastern	Interconnection.		The	first	scenario	
(S0)	is	similar	to	the	MDWG	models	but	all	non‐firm	transmission	service	is	removed,	all	generation	
without	signed	interconnection	agreements	is	removed,	and	changes	to	transmission	topology	that	
would	be	the	result	of	projected	or	unbudgeted	projects	is	removed.	Transactions	provided	by	
SPP’s	members	will	be	included.		Wind	generating	capacity	is	accredited	according	to	SPP	Criteria.		
The	second	scenario	(S5)	sets	all	wind	generation	to	maximum	firm	service,	then	all	reservations	
between	companies	are	set	to	the	highest	level	of	reserved	firm	service	that	ATC	will	allow.		Where	
ATC	is	insufficient	to	accommodate	all	reserved	firm	service,	such	firm	service	will	be	modelled	on	
a	pro	rata	basis.	



Southwest	Power	Pool,	Inc.	 Section	4:	Analysis	

IS	Integration	Study	Scope	 	 4	

SECTION 4: ANALYSIS 

SUBSECTION A: STEADY STATE ASSESSMENT 

For	 the	 Eastern	 Interconnection,	 the	 steady	 state	 assessment	 will	 use	 the	 2015	 summer	 peak	
(Scenario	0	and	5)	and	winter	peak	(Scenario	0	and	5)	models	from	the	2016ITPNT	series	models.		
For	the	Western	Interconnection,	the	steady	state	assessment	will	use	the	2015	summer	peak	and	
2014	winter	peak	models	from	WECC.		A	steady	state	analysis	will	be	conducted	for	facilities	60	kV	
and	above	for	each	Integrating	Entity.	
	

SUBSECTION B: EVALUATION DEVELOPMENT 

The	Integration	Study	will	evaluate	the	system	for	potential	reliability	issues	that	need	to	be	
addressed	prior	to	the	integration	date.		Solutions	will	need	to	be	developed	to	meet	all	reliability	
needs	that	appear	for	the	Integrating	Entity	in	the	Integration	Study	and	also	meet	the	
corresponding	needs	in	the	2016	ITPNT.	
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IS	Integration	Study	Scope	 	 5	

SECTION 5: STUDY PROCESS 

1. The	 2016	 series	 ITPNT	models	 will	 be	 used	 for	 this	 study.	 	 Each	 Integrating	 Entity	 will	
update	their	modeling	data	to	reflect	the	actual	system	conditions	at	the	date	of	integration.		
Changes	to	the	modeling	data	will	require	justification	from	the	Integrating	Entity.			
	

2. An	 initial	 steady	 state	 analysis	will	 be	 performed	using	 applicable	 planning	 standards	 on	
power	flow	models	that	represent	the	applicable	 load	profiles	and	generation	dispatch	for	
the	 integration	 date.	Within	 each	 Integrating	 Entity,	 all	 facilities	 60	 kV	 and	 above	 in	 the	
models	 will	 be	 monitored	 in	 this	 analysis	 as	 a	 means	 to	 determine	 60	 kV	 and	 above	
solutions	in	the	SPP	planning	region.		

a. With	input	from	the	Integrating	Entity,	60	kV	and	above	solutions	will	be	developed	
to	mitigate	issues.			

b. A	 check	will	 be	 performed	 to	 determine	 if	 projects	 identified	 in	 the	 2016	 ITPNT	
were	created	for	issues	that	appeared	in	the	Integration	Study.		
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IS	Integration	Study	Scope	 	 6	

SECTION 6: DELIVERABLES 

The	 Integration	 Study	will	 assess	 the	 reliability	 of	 the	 Integrating	 Entity	 using	 SPP	 Criteria	 and	
NERC	standards	 to	 identify	 any	potential	 reliability	 issues	not	addressed	by	 the	 integration	date.		
The	potential	reliability	issues	from	the	Integration	Study	will	be	compared	with	the	needs	from	the	
2016	ITPNT.		Any	needs	from	the	2016	ITPNT	that	are	also	issues	in	the	Integration	Study	will	be	
invalidated	from	the	2016	ITPNT.	 	A	 list	of	projects	to	address	issues	identified	in	the	Integration	
Study	will	be	provided	to	SPP	from	each	Integrating	Entity.		SPP	will	confirm	that	the	list	of	projects	
resolves	all	reliability	issues	identified	in	the	Integration	Study.		The	results	will	be	compiled	into	a	
report	detailing	the	findings.	
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Overview	

This document presents the scope and schedule of work for the 2017 Integrated Transmission Planning 
(ITP) Near-Term Reliability Assessment. This document will be reviewed by the Transmission Working 
Group (TWG) beginning February 2016, with the expectation of approvals from the Market Operations and 
Policy Committee (MOPC) and the Board of Directors (BOD) in April 2016. The assessment begins in 
April 2016 and is a 12-month study scheduled to be finalized in April 2017.  
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Objective	

The ITP process is an iterative three-year planning process performed in accordance with Attachment O of 
the SPP Open Access Transmission Tariff (SPP OATT) that includes 20-Year, 10-Year and Near Term 
Assessments (ITP20, ITP10 and ITPNT, respectively) designed to identify transmission solutions that address 
both near-term and long-term transmission needs. The ITP20 is conducted over the first half of the three-year 
cycle and the ITP10 is conducted over the second half of the three-year cycle. The ITPNT is an assessment 
that is performed annually in order to evaluate the reliability of the SPP transmission system in the near-term 
planning horizon, collaborate on the development of improvements with stakeholders, and assess system 
upgrades at all applicable voltage levels required in the near-term planning horizon to meet reliability criteria. 
The 2017 ITPNT’s primary focus is identifying solutions required to meet the reliability criteria defined in 
OATT Attachment O, Section III.6. The process includes coordination of transmission plans with the ITP20, 
ITP10, Aggregate Study, and Generator Interconnection processes.  
 
The 2017 ITPNT study will generate an effective near-term plan for the SPP Regional Transmission 
Organization (RTO) planning region by identifying solutions to reliability criteria exceedances for system 
intact and contingency conditions.  These reliability criteria exceedances are identified through evaluation of 
the following: 
 

 NERC Reliability Standard TPL-001-4 Planning “P1 events” comprised of software generated and 
SPP member-submitted contingencies 

 NERC Reliability Standard TPL-001-4 Planning “P events” that do not allow for Non-Consequential 
Load Loss (NCLL) or Interruption of Firm Transmission Service (IFTS) 

 Developing mitigation plans, including transmission upgrades, to meet the region’s needs and 
maintain SPP and local reliability/planning standards 

 
The 2017 ITPNT study horizon will include modeling of the transmission system for five years (i.e., 2021).  
This five year look allows the necessary lead time such that the Notification to Construct (NTC) issuance 
can be provided in time for project owners to complete their projects by the identified need date.  In order to 
comply with FERC’s Order 1000, SPP developed the Transmission Owner Selection Process, as outlined in 
Attachment Y of the SPP Tariff.  In accordance with Attachment O, Section III.8.b, SPP shall notify 
stakeholders of identified transmission needs and provide a transmission planning response window of thirty 
(30) days during which any stakeholder may propose a Detailed Project Proposal (DPP). SPP shall track 
each DPP and retain the information submitted pursuant to Attachment O, Section III.8.b (i). 
 
The SPP ITP process is open and transparent and allows for stakeholder input through the FERC Order 1000 
and Order 890 processes. The Transmission Working Group (TWG) will have opportunities to review and vet 
components of the 2017 ITPNT process, which includes but is not limited to the following items: model 
development, reliability analysis, transmission plan development, seams impacts, and the 2017 ITPNT 
assessment report.  In addition, SPP will present the ITPNT Project Plan at the SPP transmission planning 
summits as an opportunity for SPP stakeholders to provide feedback.  SPP will also coordinate the study 
results with first-tier neighbors.   
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Data	inputs	

For the 2017 ITPNT, SPP will consider power flow models with individual load modeling areas, as well as 
models with the SPP Balancing Authority (SPP BA Scenario).  SPP will analyze 2018 and 2021 models in 
the 2017 ITPNT for the following seasons: 2018 summer peak, 2018 winter peak, 2021 light load, 2021 
summer peak, and 2021 winter peak. A total of 15 model scenarios will be analyzed as part of the 2017 ITPNT 
Assessment.  The SPP BA model will include a wind dispatch with a bid cap based upon wind generation past 
performance max output.  The modeling set is summarized in the table below.   
 

Description Scenario 0 Scenario 5 SPP BA 

Year 2 peak 
ITPNT 2018SP 
ITPNT 2018WP 

ITPNT 2018SP 
ITPNT 2018WP 

ITPNT 2018SP 
ITPNT 2018WP 

Year 5 peak 
ITPNT 2021SP 
ITPNT 2021WP 

ITPNT 2021SP 
ITPNT 2021WP 

ITPNT 2021SP 
ITPNT 2021WP 

Year 5 off-peak ITPNT 2021L ITPNT 2021L ITPNT 2021L 

A. Load	

The load density and distribution for the steady state analysis will be provided through the Model 
Development Working Group (MDWG) model building process1. The load will represent each individual 
load balancing area’s peak conditions per season (i.e., non-coincident conditions for the SPP region).  
Resource obligations will be determined for the footprint taking into consideration what load is industrial 
(non-scalable) and residential, commercial and agricultural (scalable) type loads. 

B. Generation	Resources	

Existing generating resources will be represented in the power flow models taking into account planned 
retirements.  New generating resources included in the power flow models will be limited to resources with a 
FERC-filed Interconnection Agreement not on suspension or resources with an executed Service Agreement.  
Generation capacity is included in the assessment if there is an executed transmission service agreement.  
Exceptions to these qualifications are addressed in the ITP Manual. 

C. Model	Topology	

The topology used to account for the transmission system, excluding generation, will be the current 
transmission system and the following transmission upgrades: SPP upgrades that have been approved for 
construction, SPP Transmission Owner's planned (zonal sponsored) upgrades, and first-tier entities' planned 
upgrades (first-tier entities listed below).  The model development processes for SPP MDWG account for 
long-term transmission line outages of 6 months or longer as forecasted by each member transmission owner. 
 
 
 
 
 
 

                                                 
 
1 SPP MDWG Model Development Procedure Manual  
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First-tier entities include the following: 
 

 Associated Electric Cooperative, Inc. (AECI) 
 Alliant Energy West (ALTW) 
 Ameren Missouri (AMMO) 
 CLECO Corporation (CLEC) 
 Dairyland Power Cooperative (DPC) 
 Entergy Arkansas (EAI)  
 Entergy Electric System (EES) 
 Great River Energy (GRE) 
 Lafayette Utilities (LAFA) 
 Louisiana Energy and Power Authority (LEPA) 
 Mid-American Energy (MEC) 
 Montana-Dakota Utilities Co. (MDU) 
 Otter Tail Power Company (OTP) 
 Saskatchewan Power Co. (SPC) 
 Xcel Energy North (XEL) 

D. Transmission	Service	

To account for confirmed long-term transmission service SPP will develop scenario models representing 
individual load modeling areas.  The first scenario (S0) is built similar to the MDWG models but removes 
any non-firm transmission service, removes generation without signed interconnection agreements, removes 
topology that is projected or unbudgeted and incorporates transactions provided by members.  Wind 
generation is accredited according to SPP Criteria.  The second scenario (S5) sets all wind generation to 
maximum firm service, then all reservations between companies are set to maximum firm service as much as 
load will allow on a pro rata basis.     

E. SPP	Balancing	Authority	

In order to account for the impacts of the Integrated Marketplace on the SPP footprint, an SPP Balancing 
Authority (SPP BA) scenario model will be developed as part of the 2017 ITPNT Assessment.  For each SPP 
BA scenario SPP will be modeled as a single Balancing Authority with interchange modeled across the SPP 
seams.  The SPP BA scenario will utilize the SPP portion of the NERC Book of Flowgates updated with 
information from the 2016 Flowgate Assessment, 2017 ITPNT transmission topology and latest ITP10 
economic generator data.  The goal will be to attain a security-constrained unit commitment and economic 
dispatch (SCUC/SCED) for each year and season identified as part of the 2017 ITPNT Assessment.  In an 
effort to capture future constraints that are not currently in the NERC Book of Flowgates due to seasonal 
topology changes and load growth, a constraint assessment will be completed to determine if any constraints 
should be added, removed, or modified before the SCUC/SCED is developed.  The updated constraint list 
will be reviewed and approved by the TWG before being applied to the SPP BA scenario models.   

Making use of the economic data from the latest ITP10, an economic DC tool will perform a security 
constrained economic dispatch on the SPP footprint to deliver the most economical power around the given 
constraints.  An N-1 contingency analysis will then be performed on each SPP BA power flow model.  The 
Eastern Interconnect generation outside of SPP will remain unchanged.   
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F. 	Demand	Response	

Demand response will be incorporated into the models through lower load and capacity forecasts, which is 
developed as described in subsection A above. 
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Analysis	

A. Steady	State	Assessment	

The steady state assessment will use the following models: 2018 summer peak and winter peak, 2021 light 
load, summer peak and winter peak using individual load modeling area's dispatch.  SPP will also use SPP 
BA models of these same seasons. An N-1 contingency analysis will be performed for the peak and off-peak 
cases for facilities 60 kV and above in SPP and facilities 100 kV and above in first-tier. All facilities 60 kV 
and above in SPP and 100 kV and above in first-tier will be monitored.  SPP will use engineering judgment 
to resolve non-converged cases. If these cases cannot be solved, the potential violations will be posted in the 
needs list specifying the result of the analysis (e.g., voltage collapse). 

B. Solution	Development	
SPP will perform a needs assessment and analyze solutions to develop the 2017 ITPNT plan. The solutions 
will be comprised of DPPs submitted for the 2017 ITPNT, planned SPP upgrades approved for construction, 
planned company-specific reliability planning solutions provided by Transmission Owners (TOs), solutions 
developed by SPP staff, and any other solutions proposed by SPP stakeholders.   
 

C. NERC	Reliability	Standard	TPL‐001‐4		

SPP will identify potential violations using the NERC TPL-001-4 standard Table 1 planning events that do 
not allow for non-consequential load loss or interruption of firm transmission service.  These potential 
violations will be posted on a secure website for informational purposes only.  
 

D. Shunt	Reactive	Requirements	Assessment	

A line-end reactive requirements analysis will be performed if any 300 kV and above upgrades are identified 
as solutions and presented in the 2017 ITPNT Project Plan. This analysis will be performed on the 2021 light 
load models by opening each end of the new line to identify preliminary shunt reactive needs.  The analysis 
will provide the amount of MVArs needed to maintain both 1.05 p.u. and 1.1 p.u. voltage at both ends of the 
new line.  After performing the light load analysis, the reactor will be studied under steady state summer peak 
conditions to determine if switched capability is needed.  This analysis will provide an indicative amount of 
reactive needs before design level studies are completed.  This analysis will be completed with the entire 2017 
ITPNT Project Plan.   

E. Stability	Analysis	

SPP will not perform stability analysis as part of the 2017 ITPNT Assessment. 

F. Final	Reliability	Assessment	

After all upgrades have been identified and incorporated into the power flow models, a steady state N-1 
contingency analysis will be conducted to identify any new potential violations. Staff will perform further 
analysis to determine upgrades that address the new potential violations. These upgrades will then be added 
to the final portfolio. 
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Seams	

In the development of the 2017 ITPNT Project Plan, SPP will review expansion plans of neighboring utilities 
and RTOs and include first-tier entities’ planned projects in the 2017 ITPNT models.  Based upon that review, 
staff may take into account other external plans.  The models used in the 2017 ITPNT incorporate the latest 
data from the neighboring utilities and RTOs through the Multiregional Modeling Working Group (MMWG) 
model development process.  In addition to the MMWG model development process, SPP will coordinate 
with first-tier neighbors to receive any additional model updates. 
 
SPP will also coordinate the results of the steady state assessment with first-tier entities, highlighting needs 
relevant to the seam with that neighbor.  As part of this coordination, SPP will also encourage first-tier 
neighbors to participate in the solutions development portion of the study by submitting potential projects to 
be considered. 
 
Cost-effectiveness testing will be performed for all potentially beneficial seams projects.  This additional cost-
effectiveness testing will identify the level of cost sharing that will make a seams project more viable than an 
SPP regionally-implemented solution. 
 
SPP will coordinate the potential impacts of the 2017 ITPNT with neighboring entities.  This coordination is 
conducted in accordance with the relevant Joint Operating or Seams agreements.  In the absence of such an 
agreement, SPP will contact the relevant entities to discuss the potential impacts on their systems.  
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Study	Process	

1. The resource additions and retirements, load profiles, and transmission service inclusion processes will be 
developed through stakeholder reviews. 

2. The TWG/MDWG will oversee the development of the models that incorporate the assumptions 
developed in step #1 above, including review of data and results.  A model review will be conducted by 
MDWG and TWG to verify the models before analysis starts. 

3. An initial steady state analysis will be performed using applicable planning standards on power flow 
models that represent the applicable load profiles and generation dispatch per year and season. The 
assessment will be for the horizon years one (1) through five (5).  All facilities 60 kV and above in SPP 
and all facilities 100 kV and above in SPP’s first tier will be monitored. 

a. With input from stakeholders, 60 kV and above solutions will be developed to mitigate 
potential violations.  Solutions will be coordinated with the Aggregate (AG) and Generation 
Interconnection (GI) Study processes for the SPP planning region.   

b. A check will be performed to determine if projects identified in the ITP10 assessments will 
eliminate or defer any projects identified in the 2017 ITPNT.  

4. A final reliability assessment will be performed, repeating the steps above on the identified solutions to 
validate the solutions and check for new potential violations. Staff will perform further analysis to 
determine upgrades that address the new potential violations. These upgrades will be incorporated into the 
final portfolio. 
 

5. Short-term reliability projects will be separately identified and posted with an explanation of the reliability 
violations and system conditions for which there is a time-sensitive need. There will be a thirty (30) day 
comment period as required in Section I.3.c of Attachment Y of the SPP Tariff. 
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Schedule	

The study will begin in February 2016 and be completed by April 2017. The estimated study timeline is as 
follows: 
 

Item Approval By Start Date Completion Date 

Scoping  TWG January 2016 March 2016 
Model Development (S0, S5 & SPP 
BA)* 

TWG March 2016 September 2016 

Reliability Assessment  TWG May 2016 September 2016 
DPP Response Window TWG September 2016 October 2016 
Solution Development TWG October 2016 November 2016  
Draft Portfolio  TWG December 2016 December 2016 
Final Reliability Assessment TWG March 2017 

Review report TWG March 2017 April 2017 

Final report with recommended 
Project  Plan 

TWG March 2017 April 2017 
MOPC April 2017 

*Note:  Model Development for the SPP BA Scenario includes TWG review of constraints to be used in the models 
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Deliverables	

The results of the 2017 ITPNT study will be compiled into a report detailing the findings and 
recommendations of SPP Staff.  
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Changes	in	Process	and	Assumptions	

In order to protect against changes in process and assumptions that could present a significant risk to the 
completion of the ITPNT, any such changes must be vetted.  If TWG votes on any process steps or 
assumptions to be used in the study, those assumptions will be used for the 2017 ITPNT. Changes to process 
or assumptions recommended by stakeholders must be approved by the TWG.  This process will allow for 
changes if they are deemed necessary and critical to the ITPNT, while also ensuring that changes, risks, and 
benefits of those changes, will be fully vetted and discussed. 
 
 



 

Southwest Power Pool, Inc. 

MODEL DEVELOPMENT WORKING GROUP 

Report to the Transmission Working Group 

February 16, 2016 

 

Organizational Roster 

The following members and staff represent the Model Development Working Group (MDWG): 

Nate Morris, Chairman – Empire District Electric (EDE) 
Derek Brown, Vice-Chairman – Westar Energy (WR) 
Joe Fultz – Grand River Dam Authority (GRDA) 
Scott Rainbolt – American Electric Power (AEP) 
Dustin Betz – Nebraska Public Power District (NPPD) 
John Boshears – City Utilities of Springfield (CUS) 
Reené Miranda – Southwestern Public Service (SPS) 
Scott Schichtl – Arkansas Electric Cooperative Corporation (AECC) 
Jason Shook – GDS Associates (GDS) 
Brian Wilson – Kansas City Power & Light (KCPL) 
Liam Stringham –Sunflower Electric Power Corporation 
Holli Krizek – Western Area Power Administration 
Anthony Cook, Secretary – Southwest Power Pool (SPP) 

 

Activity Update 

 The 2016 Series MDWG Powerflow Pass 3 Final models were posted on February 12, 2016.  The 
models were scheduled to be sent to the MDWG to be voted on as Final; however, there are still 
several issues remaining.  The members have been given until February 19, 2016 to submit 
corrections.  SPP Staff will then rebuild the models and assess what, if any, issues remain.  If 
further issues remain, the review process will be repeated. 

 

Respectfully submitted, 

 

Anthony Cook, MDWG Secretary 



Data Request Date Data Due Date # Projects Project Data Received Profile Data Profile Data Received Data Request Date Data Due Date Project Data Project Data Received Profile Data Profile Data Received
502‐CELE NO Changes NO Changes NO Changes NO Changes

503‐LAFA NO Changes NO Changes

504‐LEPA
511‐AECC 3 9/11‐9/15/2015 X 9/11/2015

515‐SWPA 5 8/14/2015 X 8/14/2015 X 9/16/2015

520‐AEPW 2 7/29/2015 5 9/7‐9/16/2015

523‐GRDA 2 8/17‐8/27/2015 4 9/10‐9/18/2015

524‐OKGE 22 7/29‐8/13/2015 19 9/10‐9/16/2015 X 9/14‐9/16/2015

525‐WFEC 1 8/17/2015 2 9/17‐9/23/2015

526‐SPS 31 8/6‐8/31/2015 10 9/15‐9/18/2015

527‐OMPA
531‐MIDW
533‐KMEA X 8/31/2015

534‐SUNC 2 8/13/2015 3 9/23‐9/25/2015 X 9/10‐9/11/2015

535‐KPP X 8/14/2015

536‐WERE 33 7/30‐8/14/2015 X 8/16‐8/17/2015 27 9/8‐9/17/2015 X 9/16/2015

540‐GMO 2 8/14‐8/26/2015 5 9/17‐9/24/2015 X 9/17/2015

541‐KCPL 5 9/17‐9/23/2015 X 9/17/2015

542‐KACY‐BPU 12 8/31/2015 10 9/23/2015

544‐EMDE 2 9/16/2015 X 9/15‐9/16/2015

545‐INDN 7 7/29‐8/6/2015

546‐SPRM 1 8/29/2015 X 8/7/2015 1 9/2/2015

550‐KEPC 1 7/23/2015 1 9/16/2015 X 9/16/2015

640‐NPPD 4 8/13/2015 X 8/12/2015 3 9/15/2015

MEAN Submitted thru NPPD Submitted thru NPPD Submitted thru NPPD Submitted thru NPPD

645‐OPPD 18 8/13‐8/14/2015 5 9/16‐9/17/2015

650‐LES 6 8/13‐8/14/2015 2 9/15‐9/16/2015 X 9/16/2015

652‐WAPA NO Changes NO Changes NO Changes X 9/16/2015

655_656‐CBPC 4 9/15/2015 NO Changes

658‐MRES NO Changes NO Changes NO Changes X 9/23/2015

659‐BEPC NO Changes NO Changes NO Changes NO Changes

660‐NWPS NO Changes NO Changes NO Changes NO Changes

662‐HCPD
811‐LEC
849‐ITCGP NO Changes NO Changes NO Changes NO Changes

821‐GSEC 5 9/25/2015 X 9/24/2015

LEAPP NO Changes NO Changes NO Changes NO Changes

EDPR NO Changes NO Changes NO Changes NO Changes
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AREA Pass 0 Pass 1



Name: 3‐Winding Transformer Overloads
Data Checked: 3‐Winding Transformers >= 100kV
Conditions Not Allowed: Branch loading above 100% RATEA or RATEB
Exceptions Allowed: 10 year cases only

Owner Area Wind 1 Name KV Area Wind 2 Name KV Area
526 526 524163 EAST_PLANT 6 230 526 524162 EAST_PLANT 3 115 526

526 526 525830 TUCO_INT   6 230 526 525828 TUCO_INT   3 115 526

526 526 527962 POTASH_JCT 3 115 526 527963 POTASH_JCT 6 230 526

526 526 528179 PECOS      6 230 526 528178 PECOS      3 115 526

652 652 652519 OAHE   4     230 652 652520 OAHE   7     115 652
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524160 EPLANT_TR3 1 13.19999981 1 ‐ ‐ ‐ ‐ ‐

525821 TUCO_TR4   1 13.19999981 1 ‐ 100.3683 ‐ ‐ ‐

527958 POTASH_TR1 1 13.19999981 1 542.8806 ‐ ‐ ‐ ‐

528176 PECOS_TR1  1 13.19999981 1 112.5322 ‐ ‐ ‐ ‐

652589 OAHE 9       13.80000019 1 ‐ 114.899 ‐ ‐ ‐
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FAC‐002‐2 Whitepaper (Generation Interconnection) 

 

1. Generation Interconnection Studies 

a. Trying to duplicate the studies would be difficult for most TP’s.  Some TP’s perform GI 

Studies.   

b. PC will provide notice of requests to interconnect new or modified generation to the 

Transmission System to the TP once the request has met tariff requirements to be 

validated and accepted.   

c. PC will request cost estimating information and PC proposed one‐line diagrams for 

facilities required at the point of interconnection shortly after providing notices of new 

requests.  

d. PC will perform powerflow, stability, and short circuit analyses as necessary to evaluate 

system performance under both normal and contingency conditions.   

e. PC will notify TP and any affected system operators of constraints requiring transmission 

reinforcement during the powerflow, stability, and short circuit analyses in d. and 

request TP suggested mitigations for constraints. 

f. TP will provide information from c. and e. to PC during the analyses for input into PC 

impact study report.    

g. PC will provide TP with draft impact studies and allow TP time to comment.   

h. TP will provide comments to draft impact studies when SPP notifies TP/PC draft study is 

available on TrueShare.  TP/PC will respond on the same timeline as requested by SPP 

for the interconnection estimates.  TP/PC will provide an email/written response 

acknowledging review.  Those responses will be retained by SPP/TP/PC as evidence of 

compliance with R1 of this standard. 

i. Once request to interconnect generation proceeds to the facility study phase, PC will 

request TP to perform the facility study using its facility interconnection requirements. 

j. PC will review the TP study and provide comments and use TP study to populate the 

interconnection agreement.    

k. Appendix A‐Project 2010‐02 Connecting New Facilities to the Grid. 

 



 

Southwest Power Pool, Inc. 

AQ IMPROVEMENT TASK FORCE 

Recommendation to the Transmission Working Group 

February 23rd, 2016 

FAC-002-2 Whitepaper (Generation Interconnection) 

 

Organizational Roster 

The following persons are members of the AQITF: 

Jim McAvoy-Chair, OMPA 
Jason Hofer, NPPD 
John Fulton, Xcel Energy 
Alan Ward, AEP 
John Payne, KEPCo   

  

Josephine Daggett, WAPA-UGPR 
Matthew Stoltz, Basin 
Nathan McNeil, Westar 
Steve Hardebeck, OGE 
Jason Speer-Secretary, SPP 

The following stakeholders participated in group discussions: 

Charles Hendrix, SPP 
 
 

 
 

 

Background 

At the November 17-18, 2015 TWG meeting, one of the action items was for Jim McAvoy to work with 
Charles Hendrix and Jonathan Hayes to develop a whitepaper outlining how SPP and its members 
comply with FAC-002-2, including identification of the roles and responsibilities of staff and stakeholders. 

Analysis 

The AQITF developed an initial draft of the Generation Interconnection portion of the FAC-002-2 
whitepaper. Charles Hendrix made several changes to that document, which was then discussed at the 
February 17, 2016 AQITF meeting.  This document defines the roles and responsibilities of staff and 
stakeholders regarding FAC-002-2.  The AQITF made a few changes to the document and believe that 
this document accurately portrays how the GI process responsibilities are handled. 

Recommendation 

The AQITF recommends that the TWG approve the Generation Interconnection FAC-002-2 whitepaper. 

 

Approved: AQITF 2-17-16 

 Passed Unopposed 

 

Action Requested: Approve Recommendation 

 



 

 

Southwest Power Pool, Inc. 

DYNAMIC LOAD TASK FORCE 

Charter 

December January 329, 20152016 

 

Purpose 
The Dynamic Load Task Force will oversee the development, implementation, and 
modification of Dynamic Load Models within the SPP footprint to support compliance 
with applicable NERC Reliability Standard TPL-001-4 Requirements. andReview and 
update as necessary the existing Disturbance Performance Requirements within the 
SPP footprint to support compliance with applicable NERC Reliability Standard TPL-
001-4 Requirements.   andThe DLTF will make recommendations to TWG based on 
their activities. 

Scope of Activities 
Specific activities are to include but not be limited to the following: 

1. Guide and facilitate the transition from static to detailed dynamic load models in 
the SPP footprint.   

2.1. Evaluate and update the SPP Disturbance Performance Requirements as 
necessary. 

3.2. Develop TP/PC roles and responsibilities for developing and maintaining 
dynamic load models. 

4.3. Support SPP Staff in benchmarking dynamic load model impacts on 
system performance. 

4. Evaluate and update the SPP Disturbance Performance Requirements as 
necessary. 

5. Monitor and evaluate the activities of NERC and other regional entities for new or 
evolving practices or recommendations regarding dynamic load modeling and 
disturbance performance requirements.  

Representation 
The Dynamic Load Task Force will be composed of at least five and up to ten members, 
including a chairman. 



 

 

Duration 
Permanent at the discretion of TWG. 

Reporting 
The Dynamic Load Task Force will report on their progress, meetings, work, and 
recommendations at the quarterly TWG meetings as well as teleconference and / or net 
conferences as needed. 



% Name Duration Start Finish Resource Names

15% SPP 2016 TWG Work Schedule - 02-22-2016 - DRAFT *Dates subject to change* 410 days Fri 10/23/15 Thu 5/18/17

6%    2016 TWG Meeting Schedule 236 days Wed 1/20/16 Wed 12/14/16

100%       TWG January Net Conference 1 day Wed 1/20/16 Wed 1/20/16 Members,SPP

0%       TWG February Meeting 2 days Tue 2/23/16 Wed 2/24/16 Members,SPP

0%       TWG March Net Conference 1 day Wed 3/16/16 Wed 3/16/16 Members,SPP

0%       TWG April Net Conference 1 day Wed 4/20/16 Wed 4/20/16 Members,SPP

0%       TWG May Meeting 2 days Tue 5/17/16 Wed 5/18/16 Members,SPP

0%       TWG June Net Conference 1 day Wed 6/15/16 Wed 6/15/16 Members,SPP

0%       TWG July Net Conference 1 day Wed 7/20/16 Wed 7/20/16 Members,SPP

0%       TWG August Meeting 2 days Tue 8/16/16 Wed 8/17/16 Members,SPP

0%       TWG September Net Conference 1 day Wed 9/14/16 Wed 9/14/16 Members,SPP

0%       TWG October Net Conference 1 day Wed 10/19/16 Wed 10/19/16 Members,SPP

0%       TWG November Meeting 2 days Tue 11/15/16 Wed 11/16/16 Members,SPP

0%       TWG December 7th Net Conference 1 day Wed 12/7/16 Wed 12/7/16 Members,SPP

0%       TWG December 14th Net Conference 1 day Wed 12/14/16 Wed 12/14/16 Members,SPP

42%    SPP Project Tracking 2016 224 days Tue 11/3/15 Fri 9/9/16

100%       Project Tracking 1st Quarter 28 days Wed 11/4/15 Fri 12/11/15

100%          T.O.s submit updates 8 days Wed 11/4/15 Fri 11/13/15 Members

100%          T.O.s provide cost increase justifications 7 days Tue 11/17/15 Wed 11/25/15 Members

100%          T.O.s submit mitigation plans 19 days Tue 11/17/15 Fri 12/11/15 Members

76%       Project Tracking 2nd Quarter 30 days Mon 2/1/16 Fri 3/11/16

100%          T.O.s submit updates 10 days Mon 2/1/16 Fri 2/12/16 Members

100%          T.O.s provide cost increase justifications 5 days Wed 2/17/16 Tue 2/23/16 Members

56%          T.O.s submit mitigation plans 18 days Wed 2/17/16 Fri 3/11/16 Members

0%       Project Tracking 3rd Quarter 30 days Mon 5/2/16 Fri 6/10/16

0%          T.O.s submit updates 10 days Mon 5/2/16 Fri 5/13/16 Members

0%          T.O.s provide cost increase justifications 6 days Mon 5/16/16 Mon 5/23/16 Members

0%          T.O.s submit mitigation plans 19 days Tue 5/17/16 Fri 6/10/16 Members

0%       Project Tracking 4th Quarter 30 days Mon 8/1/16 Fri 9/9/16

0%          T.O.s submit updates 10 days Mon 8/1/16 Fri 8/12/16 Members

0%          T.O.s provide cost increase justifications 11 days Tue 8/16/16 Tue 8/30/16 Members

0%          T.O.s submit mitigation plans 19 days Tue 8/16/16 Fri 9/9/16 Members

41%    2016 MDWG Powerflow, Short Circuit and Dynamic Models 231 days Wed 11/11/15 Wed 9/28/16

99%       2016 MDWG Powerflow Models 45 days Wed 12/30/15 Tue 3/1/16

100%          Pass 3 MDWG Powerflow Models (Originally Final) 45 days Wed 12/30/15 Tue 3/1/16

100%             Pass 3 - Members Review/Submit Changes to Pass 3 Powerflow Models 5 days Wed 1/27/16 Tue 2/2/16 Members

100%             Pass 4 - Member Review/Changes Due 1 day Tue 2/2/16 Tue 2/2/16 Members

99%          Pass 4-Final MDWG Powerflow Models (Unscheduled) 1 day Fri 2/12/16 Fri 2/12/16

100%             Final - Members Review for Finalization of MDWG Powerflow Models 1 day Fri 2/12/16 Fri 2/12/16 Members

0%             Finalization - Conference Call Vote 0 days Fri 2/12/16 Fri 2/12/16 Members

87%       2016 MDWG Short Circuit Models 80 days Wed 11/11/15 Tue 3/1/16

100%          Short Circuit Models Pass 1 66 days Wed 11/11/15 Wed 2/10/16

100%             Pass 1 - Members Review/Submit Changes to Pass 1 Short Circuit Models 13 days Thu 11/12/15 Mon 11/30/15 SPP

100%             Pass 1 - Member Review/Changes Due 0 days Mon 11/30/15 Mon 11/30/15 Members

100%          Short Circuit Models Pass 2 5 days Mon 2/1/16 Fri 2/5/16

100%             Pass 2 - Members Review/Submit Changes to Pass 2 Short Circuit Models 5 days Mon 2/1/16 Fri 2/5/16 SPP

100%             Pass 2 - Member Review/Changes Due 0 days Fri 2/5/16 Fri 2/5/16 SPP

10%          Short Circuit Models Final Pass 3 (Unscheduled) 3 days Fri 2/26/16 Tue 3/1/16

10%             Final - Member Review for Finalization of Short Circuit Models 3 days Fri 2/26/16 Tue 3/1/16 SPP

0%             Finalization - Conference Call Vote 0 days Tue 3/1/16 Tue 3/1/16 Members

34%       2016 MDWG Dynamic Models 192 days Tue 1/5/16 Wed 9/28/16

99%          Initial Data Update 68 days Wed 1/13/16 Fri 4/15/16



% Name Duration Start Finish Resource Names

100%             Build and Post DYRE Files, Wind Farm Data, and Docureport 25 days Wed 1/13/16 Tue 2/16/16 SPP

98%             Members submit data updates 44 days Tue 2/16/16 Fri 4/15/16 Members

0%             Initial Data Update - Member Data Due 0 days Fri 4/15/16 Fri 4/15/16

0%          Powerflow Adjustments 20 days Mon 3/21/16 Fri 4/15/16

0%             Powerflow updates and Wind Farm topology and GI updates 20 days Mon 3/21/16 Fri 4/15/16 SPP

0%          Dynamic Case Adjustments 20 days Wed 4/27/16 Tue 5/24/16

0%             Members submit data updates 15 days Wed 4/27/16 Tue 5/17/16 Members

0%             Member data due 0 days Tue 5/17/16 Tue 5/17/16 Members

0%             Process SPP Member updates 5 days Wed 5/18/16 Tue 5/24/16 SPP

0%          Dynamic Case Initialization 15 days Wed 5/25/16 Tue 6/14/16

0%             Case and Dyre File Corrections based on Initialization Messags 15 days Wed 5/25/16 Tue 6/14/16 SPP

0%          Build Final Models 35 days Wed 6/15/16 Tue 8/2/16 SPP

0%             NERC B&C Faults Test & Case Adjustment 25 days Wed 6/15/16 Tue 7/19/16 SPP

0%             Dynamic Case Reduction 10 days Wed 7/20/16 Tue 8/2/16 SPP

0%          MDWG Dynamic Case Review and Finalization 192 days Tue 1/5/16 Wed 9/28/16

0%             Post Initial Models 5 days Wed 8/3/16 Tue 8/9/16 SPP

0%             Member Review of Initial Models 10 days Wed 8/10/16 Tue 8/23/16 Members

0%             Member Data Due 0 days Tue 8/23/16 Tue 8/23/16 Members

0%             Final Data Update - Build Final Models 10 days Wed 8/24/16 Tue 9/6/16 SPP

0%             Post Final Models 1 day Wed 9/7/16 Wed 9/7/16 SPP

0%             Member Review for Finalization of MDWG Dynamic Models 10 days Thu 9/8/16 Wed 9/21/16 Members

0%             MDWG Dynamic Models - MDWG Vote 5 days Thu 9/22/16 Wed 9/28/16 Members

0%    2016 TPL Scenario Dynamic Models 26 days Thu 8/25/16 Thu 9/29/16

0%       Develop 2016 TPL Scenario Dynamic Models 26 days Thu 8/25/16 Thu 9/29/16 SPP

0%    FERC 715 Filing 6 days Thu 3/24/16 Thu 3/31/16

0%       Staff to report the SPP filing is complete 6 days Thu 3/24/16 Thu 3/31/16 SPP

0%    NERC RAS Summer Report 37 days Wed 3/23/16 Thu 5/12/16

0%       TWG Comments on Report 37 days Wed 3/23/16 Thu 5/12/16 Members

0%    Annual Review of ATC Process 16 days Tue 4/5/16 Tue 4/26/16

0%       ATC Review 16 days Tue 4/5/16 Tue 4/26/16 SPP

0%    2016 NERC TPL-001-4 259 days Tue 1/5/16 Fri 12/30/16

1%       NERC TPL Steady State Assessment, TPL 001-4 259 days Tue 1/5/16 Fri 12/30/16

50%          TWG Scope Approval 1 day Wed 3/16/16 Wed 3/16/16 Members

0%          Deadline for providing Contingency data (P1) 0 days Mon 2/29/16 Mon 2/29/16 Members

0%          Deadline for providing 'P0' MDWG basecap CAPs 0 days Mon 3/21/16 Mon 3/21/16 Members

0%          Deadline for providing Contingency data (P2, P4, P5, P7, EE) 0 days Mon 3/28/16 Mon 3/28/16 Members

0%          Deadline for providing BES inclusion list, spare equipment 0 days Fri 4/1/16 Fri 4/1/16 Members

0%          Perform and organize MDWG POM-OPM ACCC runs/results 16 days Mon 4/11/16 Mon 5/2/16 SPP

0%          Generate ITP basecase 'P0' potential violations 12 days Thu 5/26/16 Fri 6/10/16 SPP

0%          Send TPs ITP basecase 'P0' potential violations 0 days Fri 5/27/16 Fri 5/27/16 SPP

0%          Send initial potential MDWG violations to TPs and request CAPs 0 days Mon 6/13/16 Mon 6/13/16 SPP,Members

0%          Deadline for providing Protection Scheme Contingencies 0 days Mon 6/20/16 Mon 6/20/16 Members

0%          Deadline for providing 'P0' ITP basecap CAPs 0 days Mon 6/27/16 Mon 6/27/16 Members

0%          Perform and organize ITP POM-OPM ACCC runs/results 23 days Wed 7/13/16 Fri 8/12/16 SPP

0%          Deadline for providing CAPs 0 days Fri 9/23/16 Fri 9/23/16 Members

0%          Post Draft TPL Comprehensive Assessment for TWG review 0 days Thu 11/10/16 Thu 11/10/16 SPP

0%          TWG approval of 2016 Comprehensive TPL Assessment 17 days Thu 12/8/16 Fri 12/30/16 Members

0%       NERC TPL Stability Study, TPL 001-4 183 days Wed 4/20/16 Fri 12/30/16

0%          TWG Scope Approval 1 day Wed 4/20/16 Wed 4/20/16 Members

0%          NERC TPL Stability Assessment, TPL 001-4 74 days Fri 8/26/16 Wed 12/7/16 SPP

0%          TWG approval of 2016 Comprehensive TPL Assessment 17 days Thu 12/8/16 Fri 12/30/16 Members

0%       NERC TPL Short Circuit Study, TPL 001-4 208 days Wed 3/16/16 Fri 12/30/16

2



% Name Duration Start Finish Resource Names

50%          TWG Scope Approval 0 days Wed 3/16/16 Wed 3/16/16 Members

0%          Deadline for providing ANSI Fault Current Calculation parameters 0 days Thu 3/31/16 Thu 3/31/16 Members

0%          Perform Short Circuit simulation 0 days Fri 4/1/16 Fri 4/1/16 SPP

0%          Send Short Circuit results to TPs and request CAPs 0 days Fri 7/1/16 Fri 7/1/16 SPP

0%          Deadline for providing listing of buses for line-out results using activity ANSI 0 days Mon 8/1/16 Mon 8/1/16 Members

0%          Deadline for providing CAPs 0 days Wed 8/31/16 Wed 8/31/16 SPP

0%          Send Short Circuit simulation results for line-out results using activity ANSI to TPs and request additional CAPs 0 days Wed 8/31/16 Wed 8/31/16 SPP

0%          Deadline for providing additional CAPs for Short Circuit simulation results for line-out results using activity ANSI 0 days Fri 9/16/16 Fri 9/16/16 SPP

0%          Post Draft TPL Comprehensive Assessment for TWG review 0 days Thu 11/10/16 Thu 11/10/16 SPP

0%          TWG approval of 2016 Comprehensive TPL Assessment 17 days Thu 12/8/16 Fri 12/30/16 Members

0%    ERAG MRSS 2016 Summer Transmission Assessment Study 98 days Tue 3/1/16 Thu 7/14/16

0%       ERAG MRSS 2016 Summer Transmission Assessment Study (TBD) 98 days Tue 3/1/16 Thu 7/14/16 Members,SPP

0%    ERAG MRSS 2016 Winter Transmission Assessment 98 days Thu 7/21/16 Mon 12/5/16

0%       ERAG MRSS 2016 Winter Transmission Assessment Study (TBD) 98 days Thu 7/21/16 Mon 12/5/16 Members,SPP

0%    NERC RAS Winter Report 5 days Thu 9/15/16 Wed 9/21/16

0%       TWG Comments on Report 5 days Thu 9/15/16 Wed 9/21/16 Members

38%    SPP 2016 ITP Near-Term Assessment (Remaining work) 169 days Mon 11/2/15 Thu 6/23/16

38%       ITPNT Study Work 169 days Mon 11/2/15 Thu 6/23/16

100%          Develop 2016 ITPNT Draft Portfolio 31 days Wed 12/9/15 Wed 1/20/16 SPP,Members

100%          Upgrade Determination (New 2A Process) 10 days Thu 1/14/16 Wed 1/27/16 SPP

100%          Post 2016 ITPNT Draft Portfolio for member review and comment 8 days Wed 1/27/16 Fri 2/5/16 Members

50%          Study Cost Estimates (Non-competitive-TO's and Competitive - SPP) (New 2A Process) 21 days Wed 1/27/16 Wed 2/24/16 SPP,Members

0%          TWG Review of Draft Final Portfolio 1 day Fri 3/25/16 Fri 3/25/16 Members

40%          Final Portfolio Development 67 days Tue 12/29/15 Wed 3/30/16 SPP,Members

35%          NERC TPL-001-4 Table 1 Planning Events 108 days Mon 11/2/15 Wed 3/30/16 SPP

0%          ATRR / Rate Impacts on Final Portfolio 23 days Mon 2/29/16 Wed 3/30/16 SPP

0%          2016 ITPNT Report for MOPC/BOD 20 days Fri 4/1/16 Thu 4/28/16 SPP,Members

0%          Short-Term Reliability Project Process 40 days Fri 4/29/16 Thu 6/23/16 SPP,Members

12%    2017 ITP10 Assessment (18-month cycle) (Remaining work) 315 days Fri 10/23/15 Thu 1/5/17

46%       Constraint Assessment 44 days Mon 2/1/16 Thu 3/31/16

100%          TWG Materials development (Constraint Assessment) 10 days Mon 2/1/16 Fri 2/12/16 SPP,Members

100%          TWG Review (Constraint Assessment) 6 days Wed 2/17/16 Wed 2/24/16 SPP,Members

0%          Finalize Constraint Assessment (QAP) 19 days Mon 3/7/16 Thu 3/31/16 SPP

100%       Generator Outlet Facilities 60 days Fri 10/23/15 Thu 1/14/16

100%          ESWG/TWG Materials Development 21 days Fri 10/23/15 Fri 11/20/15 SPP,Members

100%          ESWG/TWG Review 39 days Mon 11/23/15 Thu 1/14/16 Members

100%          ESWG/TWG Approval 0 days Thu 1/14/16 Thu 1/14/16 Members

0%       DC to AC Conversion of Reliability Hours 14 days Mon 3/14/16 Thu 3/31/16

0%          Finalize DC to AC Conversion 16 days Thu 3/10/16 Thu 3/31/16 SPP,Members

0%       Reliability Assessment 10 days Wed 4/13/16 Tue 4/26/16

0%          Final Reliability Assessment 27 days Mon 3/21/16 Tue 4/26/16 SPP,Members

0%       Economic Assessment 10 days Mon 4/18/16 Fri 4/29/16

0%          Finalize Economic Assessment 31 days Fri 3/18/16 Fri 4/29/16 SPP,Members

0%       Policy Assessment 10 days Mon 4/18/16 Fri 4/29/16

0%          Finalize Policy Assessment 31 days Fri 3/18/16 Fri 4/29/16 SPP,Members

0%       Order 1000 - DPP Process 18 days Thu 5/26/16 Mon 6/20/16

0%          DPP Projects Submittal Period (Calendar Days) 23 days Wed 4/27/16 Fri 5/27/16 SPP,Members

0%          DPP Cure Period (Business Days) 11 days Mon 5/30/16 Mon 6/13/16 SPP,Members

0%       Reliability Solutions 20 days Mon 7/4/16 Fri 7/29/16

0%          Finalize Reliability Solutions 80 days Mon 4/11/16 Fri 7/29/16 SPP,Members

0%       Economic Solutions 20 days Mon 7/4/16 Fri 7/29/16

0%          Finalize Economic Solutions 80 days Mon 4/11/16 Fri 7/29/16 SPP,Members
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% Name Duration Start Finish Resource Names

0%       Policy Solutions 20 days Mon 7/4/16 Fri 7/29/16

0%          Finalize Policy Solutions 80 days Mon 4/11/16 Fri 7/29/16 SPP,Members

0%       Project Grouping 20 days Mon 8/29/16 Fri 9/23/16

0%          Finalize Project Grouping 40 days Mon 8/1/16 Fri 9/23/16 SPP,Members

0%       Portfolio Consolidation 11 days Thu 9/22/16 Thu 10/6/16

0%          ESWG/TWG Materials Development 5 days Thu 9/22/16 Wed 9/28/16 SPP,Members

0%          ESWG/TWG Review 5 days Thu 9/29/16 Wed 10/5/16 SPP,Members

0%          ESWG/TWG Approval 1 day Thu 10/6/16 Thu 10/6/16 SPP,Members

0%          Finalize Report - Consolidate Projects 11 days Thu 9/22/16 Thu 10/6/16 SPP,Members

0%       Project Staging 19 days Mon 10/31/16 Thu 11/24/16

0%          Prepare WG materials 6 days Tue 11/1/16 Tue 11/8/16 SPP

0%          ESWG/TWG Review 6 days Wed 11/9/16 Wed 11/16/16 SPP,Members

0%          ESWG/TWG Approval 1 day Thu 11/17/16 Thu 11/17/16 SPP,Members

0%          Finalize Project Staging (QAP) 19 days Mon 10/31/16 Thu 11/24/16 SPP

0%       Benefit Calculation 20 days Mon 11/14/16 Fri 12/9/16

0%          Finalize Benefit Calculation 16 days Fri 11/18/16 Fri 12/9/16 SPP

0%       Sensitivity Analysis 20 days Mon 11/14/16 Fri 12/9/16

0%          Finalize Sensitivity Analysis 20 days Mon 11/14/16 Fri 12/9/16 SPP

0%       Draft Report 13 days Tue 12/20/16 Thu 1/5/17

0%          ESWG/TWG Approval 1 day Tue 12/20/16 Tue 12/20/16 SPP,Members

0%          Finalize Draft Report 31 days Thu 11/24/16 Thu 1/5/17 SPP

0%    2016 Engineering Planning Summits 181 days Fri 3/4/16 Fri 11/11/16

0%       Engineering Planning Summit 1 day Fri 3/4/16 Fri 3/4/16 SPP,Members

0%       Engineering Planning Summit (TBD) 30 days Mon 10/3/16 Fri 11/11/16 SPP,Members

0%    2016 Annual Flowgate Assessment 98 days Mon 2/1/16 Wed 6/15/16

0%       Scope Approval 0 days Wed 3/16/16 Wed 3/16/16 SPP,Members

0%       Transmission Owner Review of files 24 days Mon 2/1/16 Thu 3/3/16 Members

0%       Staff performs analysis 55 days Wed 2/10/16 Tue 4/26/16 SPP

0%       TO Review of Annual FG Assessment 22 days Tue 5/17/16 Wed 6/15/16 Members

0%       TWG-ORWG review/approval 21 days Wed 5/18/16 Wed 6/15/16 SPP,Members

0%    2016 PRC-023-3 Annual Process 36 days Wed 3/2/16 Wed 4/20/16

0%       Send draft Attachment B.4 list to Transmission Owners for review and feedback 11 days Wed 3/2/16 Wed 3/16/16 SPP,Members

0%       Feedback due on draft Attachment B.4 list 0 days Wed 3/16/16 Wed 3/16/16 Members

0%       Final Distribution of Attachment B.4 list 6 days Wed 4/13/16 Wed 4/20/16 SPP

0%       TWG endorsement requested for Attachment B.4 list 0 days Wed 4/20/16 Wed 4/20/16 Members

3%    2017 ITP Near-Term Assessment 339 days Mon 2/1/16 Thu 5/18/17

20%        ITPNT Scope 65 days Mon 2/1/16 Fri 4/29/16

20%           Finalize 2016 ITPNT Scope 65 days Mon 2/1/16 Fri 4/29/16 SPP,Members

0%        ITPNT Models 71 days Fri 3/25/16 Fri 7/1/16

0%          Pass 1 Posted 0 days Fri 3/25/16 Fri 3/25/16 SPP

0%          TWG/Member Review Models 10 days Fri 3/25/16 Thu 4/7/16 Members

0%          Pass 2 Posted 0 days Thu 4/21/16 Thu 4/21/16 SPP

0%          TWG/Member Review Models 11 days Thu 4/21/16 Thu 5/5/16 Members

0%          Pass 3 (Final) Posted 0 days Thu 5/19/16 Thu 5/19/16 SPP

0%          Post CBA Scenario Models - Pass 1 0 days Mon 4/25/16 Mon 4/25/16 SPP

0%          TWG/Members Review CBA Scenario - Pass 1 10 days Tue 4/26/16 Mon 5/9/16 Members

0%          Post CBA Scenario Model - Pass 2 0 days Thu 5/26/16 Thu 5/26/16 SPP

0%          TWG/Members Review CBA Scenario - Pass 2 10 days Thu 5/26/16 Wed 6/8/16 Members

0%          Post CBA Scenario Model - Pass 3 (Final) 0 days Wed 6/22/16 Wed 6/22/16 SPP

0%          TWG Model Approvals 6 days Fri 6/24/16 Fri 7/1/16 Members

0%        ITPNT Study Work (These are draft dates subject to change) 237 days Wed 6/22/16 Thu 5/18/17

0%          Needs Assessment 51 days Wed 6/22/16 Wed 8/31/16 SPP
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% Name Duration Start Finish Resource Names

0%          DPP Window (includes cure period) 33 days Thu 9/1/16 Mon 10/17/16 Stakeholders

0%          Solution Development 52 days Thu 9/1/16 Fri 11/11/16 SPP,Members

0%          Develop 2016 ITPNT Draft Portfolio 33 days Mon 11/14/16 Wed 12/28/16 SPP,Members

0%          Upgrade Determination 7 days Thu 12/29/16 Fri 1/6/17 SPP

0%          Post 2016 ITPNT Draft Portfolio for member review and comment 5 days Wed 1/11/17 Tue 1/17/17 SPP

0%          Study Cost Estimates (Non-competitive-TO's and Competitive -SPP) 25 days Wed 1/11/17 Tue 2/14/17 SPP,Members

0%          TWG Review of Draft Final Portfolio (TBD) 20 days Wed 2/15/17 Tue 3/14/17 Members

0%          Final Portfolio Development 22 days Wed 3/1/17 Thu 3/30/17 SPP,Members

0%          NERC TPL-001-4 Table 1 Planning Events 22 days Wed 3/1/17 Thu 3/30/17 SPP

0%          ATRR / Rate Impacts on Final Portfolio 22 days Wed 3/1/17 Thu 3/30/17 SPP

0%          2016 ITPNT Report for MOPC/BOD 40 days Wed 3/1/17 Tue 4/25/17 SPP,Members

0%          Short-Term Reliability Project Process 23 days Tue 4/18/17 Thu 5/18/17 SPP
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TPL Analysis in 
the ITP
Kirk Hall
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2016 ITPNT and 2017 ITP10 
Scope Language
• SPP will identify potential violations using the NERC TPL-

001-4 standard Table 1 planning events that do not allow 
for non-consequential load loss or curtailment of firm 
transmission service.  These potential violations will be 
posted on a secure website for informational purposes 
only.  (2016 ITPNT Scope)

• Also, all SPP BES facilities will be monitored for the NERC 
TPL-001-4 standard Table 1 planning events that do not 
allow for non-consequential load loss or curtailment of 
firm transmission service in development of 100 kV and 
above solutions (2017 ITP10 Scope).
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ITPNT Informational 
Assessment
• What information or data is valuable to the TWG and 

MOPC?

• What can staff reasonably do with current schedule and 
resources?
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Recommendation to TWG
• Models:  All models with model corrections solutions added 

before analysis

• Monitor:  Tariff facilities that are part of the BES

• Contingencies:  100 kV+ in SPP and 1st Tier that don’t allow 
for Non-Consequential Load Loss (NCLL) and Curtailment of 
Firm Transmission Service (CFTS) 
 Assess P3 events using current TPL process which allows for cap 

switching and tap changes

• Solving non-converges:  Post for review, but do not solve

• Data Posting:  Post output data of PSSE results from POM 
results for review

• Provide a summary of staff’s analysis of the potential 
violations compared to 2016 ITPNT Needs Assessment for 
TWG and MOPC review
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Staff Considerations/Concerns 
for 2017 ITP10
• Schedule Impacts 

 Computer Run Time
 Need Assessment schedule extended
 Additional member feedback may be necessary
 Large amount of additional needs
 No method to incorporate into the Constraint Assessment

• Resource/FTE Impacts
 Staff Resources

 Needs Assessment
 Solution Development
 Cost Estimates

 Member Resources
 Additional Feedback Periods
 Additional needs posted in DPP window
 More Cost Estimates

• Policy Impacts
 Potential Governing Document Revisions
 Cost allocation of potential upgrades

5



P3 Events
• Initial Condition:  Loss of generator unit followed by 

system adjustments

• Event:  Loss of:
 Generator

 Transmission Circuit

 Transformer

 Shunt Device

• Contingency Count:  additional 100k+ per model
 Monitor levels – 100 kV+

• Current method used in TPL Assessment
 System adjustment is a standard solve in POM

 Only considers Tap Changes and Cap Switching

6



Analysis Options for P3 Events
• Follow Current Practice

• Analyze as a standard N-2 with no system adjustments –
most conservative approach with most potential violations

• Use OPM module to develop system adjustments – would 
take manual work to force OPM system adjustment

• Allow members to submit system adjustments for the gen 
outage – significant manual work build cases, perform 
contingency analysis, and keep up with data

• Staff Recommendation
 Feedback loop using OPM module of POM software for system 

adjustments 
 Members feedback system adjustment
 Needs assessment shows remaining violations after system 

adjustment that would require solutions

7



Feedback Loop Process for P3
• 3 Phases
 Discovery Phase 
 Feedback Phase
 Application Phase

• Discovery Phase
 Discover G-1,N-1 combo that causes worst case violations in 

POM software
 Let OPM module provide mitigation to use as system 

adjustment

• Feedback Phase
 Determine G-1, N-1 combo that causes worst case problems
 Provide the OPM mitigation to stakeholders for review

• Application Phase
 Apply the mitigation as a system adjustment before each N-1
 Report remaining violations in Needs Assessment

8



G-1 N-1 OPM Violations 
(if any)

Feedback Loop Process for P3

9

Standard Solve* Standard Solve*

G-1 OPM N-1 Violations 
(if any)

Standard Solve*

Discovery 

Application

Standard Solve*

*Standard  solve includes cap adjustments and tap changes only



Discussion Points
• Only one OPM mitigation or system adjustment would be 

allowed for each G-1

• System adjustments should be feasible

• Violations that are posted in Needs Assessment would be 
the violations that result from the system adjustment being 
applied for each G-1, N-1 combination

• Acceptable system adjustments are:
 MW or MVAR dispatch
 Line switching (no load loss allowed)
 Tap changes
 Capacitor and shunt switching

• No method to incorporate TPL events into the constraint 
assessment, specifically P3 events
 PROMOD event file limitations
 Accounting for system adjustments within a SCUC/SCED dispatch 

based upon N-1
10



Additional Contingencies and 
Violations

11

Event Type
Total Contingency Count Total Violations Count

2016L 2020S 2016L 2020S

Auto 600k 1.8M 4846 7175

P2 2,825 2,698 2014 621

P3 66,134 129,009 3089 971

P4 2,572 2,601 2247 831

P5 242 241 105 59

Totals 671k 1.8 M 12,301 9,657



Thermal vs. Voltage Violation 
Comparison

12

Event Type
2016 LL 2020 SP

Thermal Voltage Thermal Voltage

Auto 187 4659 1391 5784

P2 81 1933 66 555

P3 131 2958 176 795

P4 108 2139 99 732

P5 1 104 15 44

Totals 508 11,829 1,747 7,910



2016 Wind Integration Study:
Estimated Value of 
Identified Projects
February 23, 2016

Jason Tanner
SPP Operations
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Study Overview
Section 1

2



Wind Integration Study

• The 2016 Wind Integration Study analyzed 
the reliability impacts of the SPP 
Transmission system as new resources 
become available. 

• The studies performed were strictly 
reliability based and not an economic 
based solution.
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Study Process and Inputs (Cont.)

Model 
Development
- MDWG 2016 Spring, Fall 
cases
- Apply outages
- Apply wind penetration 
%
- Redispatch non-wind

AC Contingency 
Analysis

Transmission Upgrades 
Sensitivity

System Intact Sensitivity

Redispatch AnalysisVoltage Stability 
Analysis

The Ramping Analysis 
stage of the study was 
carried out separately 
by EPRI, using the data 

supplied by SPP.
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System Capacity 
Totals
Section 2
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Current MWs By Fuel Type

• Wind Totals 12400 MWs
 NDVer 6634 MWs
 DVer 5766 MWs

• Solar 50 MWs
• Nuclear 2635 MWs 
• Natural Gas 35692 MWs
• Coal 28916 MWs
 Generic Coal 21368 MWs
 Lignite Coal 2899 MWs 
 Subbituminous 4649 MWs 

• Hydro 3427 MWs
• Other Fuel Types (Oil, Agricultural Byproducts, Municipal Solid 

Waste) 1659 MWs
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Wind Capacity Installed by Year
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WIS 
Recommendation
Section 3
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Wind Integration Study 
Recommendations

1. Install Voltage reactive support capabilities for existing 
wind farms install enhanced operations tools for 
Dynamic Reactive Reserves and develop criteria 
requirements for real-time operations.

2. Install real-time operations tools to calculate and monitor 
real-time voltage stability limits using an applicable real-
time software suite. 

3. Provide additional flexibility to the Reliability Coordinator 
for NDVER redispatch. 

4. Develop additional planning criteria to enhance analysis 
requirements for incorporating a more robust scenario 
development. 

5. Expedite approved ITP projects. 

6. Evaluate the bulk electric system impacts with the addition 
of Solar PV in combination with wind.

7. Perform an additional evaluation of PMU applications to 
provide real-time situational awareness.
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Wind Integration Study

• Create a new SPP Voltage Task Force (VTF)

 The ORWG is in the process of developing a new 
Voltage Task Force. 
 Task Force will consist of operations and planning 

member personnel.
 The VTF will review, modify and develop any necessary SPP 

voltage criteria:
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Recommendation 
#5
Section 3
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Methodology
• Use the six WIS base models (Spring/Fall, 30/45/60% 

penetration)

• Create six new models that include projects identified in 
the WIS with NTCs active for them

• Run in PowerGem TARA with unit commitment enabled

• Compare production costs of base case and upgrade 
case – difference would be assumed benefit for the 
operating hour

• Extrapolate results to include the remainder of the year
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Upgrades
• Only used upgrades identified in WIS that had active NTCs

 Cimarron – Draper 345kV (Project 30843) 2015 ITP10 (In service 4-1-19)

 Sundown – Amoco 230kV (Project 30844) 2015 ITP10 (In service 4-1-19)

 Woodward – Tatonga – Mathewson – Cimarron 345kV (Project 30364) 2012 ITP10 (In service 
3-1-21) 

 Canyon East – Canyon West 115kV (Project 30509) SPP-2011-AG3-AFS-11 (In service 5-31-16) 

 Canyon West – Dawn 115kV (Project 30817) 2015 ITPNT (In service 4-1-18) 

 Buckner – Spearville 345kV (Project 30916) 2015 ITPNT (In service 12-31-16) 

 Elm Creek – Summit 345kV (Project 30367) 2012 ITP10 (In service 3-1-18) 

 Highland – Pantex South – Pantex North – Martin 115kV (Project 30842) (In service 4-1-19) 
Withdrawn 11/3/15 
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Results
• Roughly $6-$7k in reduced 

costs per hour

• Slightly higher benefits at 
higher penetration levels, 
but no substantial drop in 
benefits as wind 
penetration decreases
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Extrapolating results
• Results varied by case and scenario, but average was 

$6,543 per scenario

• This is a one-hour benefit value.  To extrapolate to an 
annual value, there are two methods
1. Only assume benefits are valid for 30% - 60% penetration 

cases studied and estimate benefits based on the projected 
frequency of occurrence of those penetration levels 
throughout the year

2. Assume benefits are valid for all times during the year and 
multiply hourly benefit times all hours in the year.  This is 
partially supported by relatively flat level of benefits seen.
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Method #1
• Use 2015 data for 

“unconstrained wind 
penetration” occurrences
 “unconstrained wind 

penetration” may be lower 
than actuality due to NDVER 
self-curtailments

• This 2015 had max 
“unconstrained wind 
penetration” of 43%

• Use frequency of occurrence 
distribution and scale 
linearly to find expected 
occurrence for a year with 
peak “unconstrained” wind 
penetration of 60%
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Method #1 (cont’d)
 In other words, in a year with 60% peak unconstrained wind 

penetration, we will only evaluate the time where wind penetration 
is between 30% and 60% (study scenarios)

 To compare to a reference year of 2015, which had a peak 
unconstrained wind penetration of 43%, we would need to compare 
to the time where wind penetration was in the 22% to 43% range 
(30% will be the new 22%, 60% will be the new 43%)

 This corresponds to roughly 22.6% of the intervals in the year, 
based on the data from the reference year 2015 (see previous slide)

• So we multiply hourly benefit ($6,543) times the number of 
hours we expect to see 30-60% penetration in the future year 
(8,760 hours x 22.6%)
 $6,543 * (8760 * 0.226)

 = $12.95 million/year using method #1
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Method #2
• Assume benefits are valid for all times during the year 

and multiply hourly benefit times all hours in the year.  
This is partially supported by relatively flat level of 
benefits seen, but may be exaggerated.
 30% scenario $6,333

 45% scenario $6,347

 60% scenario $6,948

 Average $6,543

• Take average benefits/hours ($6,543) and multiply times 
hours in year (8760)
 $6,543 * (8760)

 = $57.32 million/year using method #2
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Recommendation
• SPP Staff Recommends Stakeholder Approval to begin 

accelerating the ITP projects that were recommended in 
the Wind Integration Study that have approved NTC.
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RCAR Update
TWG

February 23-24, 2016
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RCAR II Powerflow Models
• Powerflow models were approved by TWG on 1/29/16

• Through further analysis since approval, Staff has found a 
few issues which we feel should be corrected
 Woodring – Cimarron 345 kV missing in base cases

 Upgrade of Deaf Smith 230/115 kV transformer #2 was not 
properly removed from base cases (UID 50516)

 UID 50402 (re-routing lines from Lea Co 230 kV to Hobbs 230 
kV) was not properly implemented in the base cases, leaving 
two extra 230 kV circuits that should have been removed

• The RCAR base case powerflows have been updated to 
correct these 3 issues, and posted to TrueShare:
 RCAR II – Confidential and Protected... -> RCAR II Powerflow

Models -> 20160216_RCARII_Base_Powerflow_Models.zip

• No changes are being proposed for the RCAR change 
case powerflows or the 2017 ITP10 powerflows

2



RCAR II Powerflow Models
• Staff recommends TWG approve the updated RCAR II 

base case powerflow models

3



4
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Task Name Start Finish Review Period Feedback 
Cutoff

End of 
Milestone

Address Modeling Issues April ‘15 October ‘15 Multiple Reviews 10/15/15 10/22/15

20-year Resource Plan July ‘15 November ‘15 11/02/15 – 11/09/15 11/09/15 11/18/15

20-year Siting Plan October ‘15 December ‘15 11/12/15 - 12/10/15 12/10/15 12/17/15

Powerflow Model Development October ‘15 February ‘16 Multiple Reviews 1/20/16 2/24/16

Economic Model Development November ‘15 March ‘16 02/16/16 – 03/01/16, 
03/07/16 – 03/15/16

03/01/16, 
03/15/16

03/15/16

Constraint Assessment February ‘16 March ‘16 03/03/16 – 03/17/16 03/17/16 03/28/16
Benefit Metrics January ‘16 April ‘16 April, May ‘16 05/20/16

Remedy Analysis May ‘16 June ‘16 May, June ‘16 06/12/16

Report Development March ‘16 June ‘16 May, June ‘16 06/30/16

Study Concludes July ‘16 Late July, 2016

6Note: Most review period dates are subject to change based on future WG meeting schedules.

RCAR II Milestone Schedule 
Summary
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