Southwest Power Pool
TRANSMISSION WORKING GROUP MEETING
November 15-16, 2016
Southwest Power Pool Corporate Office – Little Rock, AR
• Summary of Action Items •
1. Approved previous sets of meeting minutes
2. Approved the meeting agenda
3. Approved the Load Forecast methodology to go to the ITP Manual Task Force
4. Approved the Generator Outlet Facilities methodology to go the ITP Manual Task Force
5. Approved the Staging methodology to go to the ITP Manual Task Force
6. Approved Reactive Device Settings methodology to go to the ITP Manual Task Force.
7. Approved Invalidation of DC Constraints methodology to go to the ITP Manual Task Force.
8. Approved SPP’s 2016 FAC-013-2 assessment
9. Approved temporary-to-permanent Flowgates & associated TRM values
10. Approve Revision Request 195
11. Endorsed Viola Interconnection study as satisfaction of SPP Criteria 3.5 requirements
12. Approved 2017 meeting dates and locations
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Southwest Power Pool
TRANSMISSION WORKING GROUP MEETING
November 15-16, 2016
Southwest Power Pool Corporate Office – Little Rock, AR
•

M INUT E S

•

Agenda Item 1 – Administrative Items
Call to Order
TWG Chair Travis Hyde called the meeting to order at 8:02 am. The following members were in
attendance (Attachment 1a, 1b – Webex Attendance, In Person Attendance) or represented by proxy
(Attachment 1c – Proxies):
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
Joe Fultz, Grand River Dam Authority
Chris Gilden, Tri-State G&T proxy for Chris Pink, Tri-State G&T
Jeremy Harris, Westar Energy, Inc.
Travis Hyde, Oklahoma Gas & Electric
Kalun Kelley, Western Farmers’ Electric Cooperative
John Knofczynski, East River Electric Power Cooperative
Dan Lenihan, Oklahoma Public Power District
Randy Lindstrom, Nebraska Public Power District
Gayle Nansel, Western Area Power Administration
Matt McGee, American Electric Power
Nate Morris, Empire District Electric
Michael Mueller, Arkansas Electric Cooperative Corporation
John Payne, Kansas Electric Power Cooperative
Jeremy Severson, Basin Electric Power Cooperative, proxy for Matthew Stoltz, Basin Electric
Power Cooperative
Jason Shook, GDS Associates, Inc. representing ETEC
Michael Wegner, ITC Great Plains, proxy for Alan Myers, ITC Great Plains
Noman Williams, South Central MCN, also held Jim McAvoy’s proxy
Harold Wyble, Kansas City Power & Light

Kirk informed the group there was a quorum.
Proxies
Kirk also named the proxies. Jim McAvoy (OMPA), Alan Myers (ITC Great Plains), Nathan McNeil
(Westar), Matthew Stoltz (Basin), and Chris Pink (Tri-State G&T) provided their proxy to Noman Williams
(SCMCN), Michael Wegner (ITC Great Plains), Jeremy Harris (Westar), Jeremy Severson (Basin), and
Chris Gilden (Tri-State G&T), respectively
Antitrust Guidelines
Kirk reviewed the antitrust guidelines (Attachment 1c).
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Previous Meeting Minutes
Travis asked the TWG for any comments or revisions to the posted meeting minutes (Attachment 1d, 1e,
1f, 1g – August 24-25 TWG Minutes, September 23 TWG Minutes, Joint TWG/ESWG October 3 Minutes,
TWG October 19 Minutes).
Motion: John Knofczynski made a motion to approve previous meeting minutes. Nathan
McNeil seconded the motion, which passed unanimously.
Agenda Review
Travis requested a motion to approve the agenda (Attachment 1h – November 15-16 TWG Agenda.
Motion: Harold Wyble made a motion to approve the agenda. Jason Shook seconded the
motion, which passed unanimously.
Materials Review
Travis asked for comments from the TWG on the meeting material posting. The members had no
comments.
Agenda Item 2 – Review of Past Action Items
Kirk reviewed the list of Current Action Items (Attachment 2 – Action Items). Kirk asked for an update on
the additional analysis continued from the 2016 Flowgate Assessment for the Nebraska-Kansas area.
Randy Lindstrom informed the group that the requested analysis had been completed and was under
review by the designated technical committee.

Agenda Item 3 – MOPC/BOD Update
Travis informed the group on the important topics from the previous Market and Operations Policy
Committee and Board of Director meetings. Travis told the group he gave a short presentation related to
the 2016 ITPNT, but the largest discussion topic was related to the Z2 initiative. The 2017 ITP10 was
also discussed.
Agenda Item 4 – 2017 ITPNT Update
Michael Odom, SPP staff, presented an update to the TWG on the 2017 ITPNT (Attachment 3 – 2017
ITPNT Update).
Agenda Item 5 – 2017 ITP10 Update
Chris Jamieson, SPP staff, made a presentation to the TWG on the progress of the 2017 ITP10
(Attachment 4 – 2017 ITP10 Portfolio Considerations). Members asked about the specifics of some of
the projects in the draft list. Some stakeholders expressed their appreciation for the staff’s effort on the
Additional Project Analysis and the SideBar analysis, but did request that the SideBar models be posted
when available.
Agenda Item 6 – 2018 ITPNT Scope Discussion
2018 ITPNT Scope
Michael presented to the TWG on some information staff plans into include in the 2018 ITPNT Scope
(Attachment 5a – 2018 ITP Near Term Scope). Topics included in the discussion were related to
modeling of outages 6 months or longer, DC Tie modeling, and how staff plans to post violations of
individual TO’s local planning criteria.
TPITF Renewable Modeling Methodology
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Michael then discussed staff’s findings no the TPITF approved renewable dispatch modeling in the
summer peak season in the Common Planning Model (Attachment 5b –TPITF Renewable Modeling
Methodology). Members asked some clarifying questions related to inclusion of firm service. Michael
pointed out that the TPITF approved methodology would result in a renewable dispatch for the summer
peak equivalent to Scenario 5, which staff did not believe to be the intent of the methodology. The TWG
generally agreed that the TPITF approved methodology needed to be reviewed. Staff asked if of the
presented alternate methods should be calculated and asked for alternate suggestions.
Action Item: Staff to calculate the renewable dispatch values for alternate methods
discussed during the meeting.
Agenda Item 7 – ITP Manual Task Force
Kirk reviewed a working outline with the TWG and asked them to provide comments or feedback to the
document for consideration by the ITP Manual Task Force. The group had no comments on the
document (Attachment 6 – ITP Manual Outline).
Agenda Item 8 – TPITF Scope Standardization
Kirk discussed the standardized scope items found in the Standardized Scope presentation in the
background materials (Attachment 7a, 7b – ITP Scope Standardization Items, Approved TPITF
Whitepaper).
System Topology
Kirk discussed the methodology for determining what topology would be included in the Base Reliability
Model. Kirk generally stated that all existing topology and SPP-approved for construction projects would
be included. He also mentioned a gap staff had identified in the model building process. During the
model build, members are putting projects into MOD, however, staff is not always informed of the projects
and their reason for inclusion. This is an issue specifically for projects that a TO has identified as
necessary, but has not been through the planning process in any capacity. Staff plans to bring a proposal
back to the group prior to approving language.
Load Forecast
Kirk presented the methodology for submitting the load forecast through the MOD process.
Motion: Scott Benson made a recommendation for Load Forecast no changes.
Jason Shook seconded the motion, which passed unanimously.
Generator Outlet Facilities
Kirk presented the methodology for identification of Generator Outlet Facilities for resources identified in
the Resource Plan. Stakeholders requested that language be put in the manual to allow for new
resources that are close together to be analyzed together instead of separately. Staff agreed with this
concept and stated they would put language in the manual to allow for this if necessary.
Motion: Harold Wyble made a motion to ramp new resources together if they are located in
close proximity. John Payne seconded the motion. The motion passed with one vote in
opposition from Randy Lindstrom. Randy opposed the Transmission Distribution Factor
of 20%.
Cost Estimation
Kirk presented the timeline proposal for cost estimates in the approved TPITF whitepaper. Members
would like to see some time in the schedule to determine feasibility prior to fully requesting an estimate.
Staff agreed with Matt’s idea and also stated they would work to provide feasibility request prior
requesting the actual estimate as well as a ranking of which cost estimate requests are a higher priority.
Staging
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Kirk presented the staging methodology for reliability project. Kirk informed the members that the
proposal was similar to what has been used in the past to time the Need Date for both thermal loading
and voltage upgrades. The TWG suggested that staff also consider evaluating changes, such as
upgrades being placed in-service, model between years. Staff agreed to add that evaluation to the
proposal.
Motion: Jason Shook made a motion to approve the methodology for staging of reliability
projects with additional language allowing for staff to consider upgrades coming into
service in Need Date determination. Scott Benson seconded the motion with Matt’s
suggestion, which passed unanimously.
Shortfalls
Kirk presented staffs ideas for considering generation shortfalls in the Base Reliability model which will be
used for compliance. Staff wants to ensure there is a documented process for adding additional
resources, reactive resources, or transmission solutions necessary. Staff did not request approval at this
time.
Reactive Device Setting Adjustments
Kirk moved the discussion to the review of reactive device settings in the DC/AC converted BA Powerflow
model. Staff agreed that the review of settings for reactive devices or resources in the 2017 ITP10 was
worth the effort and wanted to continue forward with this review. The TWG agreed that the review period
provided confidence in the contingency analysis results, but staff to develop a process to retain and apply
information from previous model builds.
Motion: Noman Williams made a motion to approve the methodology for reactive device
setting adjustments in the SPP BA powerflow models. Jason Shook seconded the motion,
which passed unanimously.
Annual Engineering Data Update
Kirk informed the TWG that staff would like to carry forward with the Annual Data Request document and
process initiated in 2016. Members provided good feedback on the document and asked for staff to
review the deadlines and initial request dates with the members prior to sending it out in its final version.
They also asked staff to clarify and standardize whether the requests are listed in calendar days or
business days as well as developing templates for data submittals instead of blank documents.
Invalidation of DC Constraints
Kirk discussed the invalidation of potential needs related to DC constraints identified in the SPP BA
Economic model build process first introduced in the 2017 ITP10 with the goal to ensure potential
violations that are truly economic in nature are not classified as Reliability Needs and evaluated with
reliability analysis techniques only.
Motion: Harold Wyble made a motion to approve the methodology for Invalidation of DC
Constraints. Nate Morris seconded the motion, which passed unanimously.
Agenda Item 9 – Chronic Operational Issues Criteria
Will Tootle, SPP staff, presented the draft document identifying criteria for the determination of Chronic
Operational Needs in the ITP Process (Attachment 8a, 8b – Chronic Issues Summary October 2016,
TPITF-Chronic Operational Issues Criteria). Members provide specific comments to Will related to
identifying whether the Operational Need is deemed as reliability or economic issue. Identification of this
will help determine whether an upgrade is required or may need to meet a cost/benefit criteria before
NTC issuance. The TWG provide additional specific feedback to Will who planned to present the current
document and comments to the ESWG at their next meeting.
Agenda Item 10 – Compliance Studies Update
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FAC-013-2
Charles Hendrix, SPP staff, presented the results of the FAC-013-2 assessment (Attachment 9a – FAC013-2 TWG) completed by SPP for 2016 and requested approval from the TWG. The TWG had no
comments on the document.
Motion: Harold Wyble motioned to approve SPP’s 2016 FAC-013-2 assessment. Jason
Shook seconded the motion, which passed unanimously.
TPL-001-4 Steady State Report
Charles moved on to discuss the progress of the steady state portion of SPP’s 2016 TPL-001-4
assessment. He informed the members that although the window for submission of Corrective Action
Plans (CAPs) and mitigations had closed, staff was still waiting for some members to submit their CAPs
and mitigations to staff. Charles also requested feedback the draft version of the steady state report
(Attachment 9b – Draft SPP 2016 TPL-001-4 Steady State Report).
TPL-001-4 Stability Report
Charles then updated the group on the progress of the stability assessment. He informed the members
that staff was in the process of determination if any CAPs or mitigations from members were necessary.
Once determined, staff would communicate that need to the proper members. Charles also asked for
feedback on the draft version of the stability report Attachment (9c – 2016 TPL Stability Assessment Draft
TWG review).
TPL-001-4 Short Circuit Report
Lastly, Charles informed the group the short circuit analysis had been completed and documented in a
draft report. He requested feedback from the membership on SPP’s draft 2016 TPL-001-4 Short Circuit
Report (Attachment 9d – SPP 2016 TPL-001-4 Short Circuit Report).
Agenda Item 11 – TWG Reports
MDWG Report
Nate Morris, MDWG Chair, reported on the work being done by the MDWG. Nate informed the group that
the MDWG model build had begun and was on schedule (Attachment 10a – MDWG report to TWG).
TPLTF Report
Chris Colson, TPLTF Chair, gave a presentation on the efforts of the TPLTF on TPL-007-1 (Attachment
10b – TPLTF report to TWG). He informed the group that Requirement 1 of the standard will be effective
July 1, 2017. By that time, the TPLTF plans to have the TWG review and approve a guidance document
similar to the approach taken by the TPLTF on the new TPL-001-4 standard. Chris informed the members
that once Requirement 1 had been completed, the task force would then work on requests for the
necessary data.
DLTF Report
This item was skipped.
Agenda Item 12 – Temporary to Permanent Flowgates
Will Tootle requested the TWG approve the staff-requested temporary flowgates as permanent. Will
informed the group that one of the flowgates in OGE’s area was no longer being requested to be
identified as permanent due to upgrades being placed in-service soon. Gayle Nansel, Western Area
Power Administration, was asked if she supported the remaining flowgate, which was identified in her
area. She agreed with staff’s request.
Motion: Noman Williams motioned to approve the proposed Flowgate and its associated
TRM value. Nate Morris seconded the motion, which passed unanimously.
Agenda Item 13 – Revision Request 195
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Casey Cathey presented RR195 (Attachment 11 – RR195 Recommendation Report) to the TWG and
requested approval. The TWG had no comments.
Motion: Noman Williams motioned to accept RR195. Jason Shook seconded the motion,
which passed unanimously.
Agenda Item 14 – Minimum Design Standards Update
Jeff Stebbins presented the revisions to the Minimum Design Standard document (Attachment 12 – MDS
Rev 2 Final). He detailed the changes made to keep RFP’s on same playing field so RFP submitters are
starting from same starting point. Dan Lenihan, OPPD, asked about the PMU requirements and thought
PMU language was ahead of the Sychrophasor Strike Team and PMU initiative. His comments centered
on the concept that data should not be required at this time, but devices should be installed.
Motion Harold Wyble motioned to accept updated Minimum Design Standards document.
John Knofczynski seconded the motion, which passed unanimously.
Agenda Item 15 – Viola Interconnection
Nigel Durham presented the Criteria 3.5 assessment of the Viola Interconnection project (Attachment 13
– Viola Interconnection). The members had no comments but asked if the entities specifically involved in
the study would support approval. Those other entities endorsed the work detailed in the study.
Motion: Harold Wyble made a motion to endorse the SPP Criteria 3.5 assessment of the
Viola Interconnection as compelte. Noman Williams seconded the motion, which passed
unanimously.
Agenda Item 16 – SPP RAS Submittal Requirements
Doug Bowman, SPP staff, presented the Remedial Action Scheme (RAS) submittal requirements
workbook and asked the TWG to point out which data the TWG would deem to be a requirement for
receiving approval of a Remedial Action Scheme (Attachment 14 – SPP RAS Submittal Requirements).
The TWG agreed that all the data listed in the workbook was necessary, however, some data may need
to be placed on a secure website due to its confidential nature.
Agenda Item 17 – Variable Generation Integration Study Update
Jason Tanner, SPP staff, discussed Variable Generation Integration Study. He informed the TWG that a
draft version of the report would be posted the following week for stakeholder feedback and questions.
Additionally, a study specific meeting would be scheduled in 2017 to review the detailed analysis
completed during the study.
Agenda Item 18 – NERC Activities Update
Shannon Mickens updated the group on the NERC activities that had taken place since the last report
(Attachment 15 – NERC Activities Update).
Agenda Item 19 – Meeting Locations
Kirk reviewed the proposed meeting locations and dates for 2017. The TWG agreed with the proposal
(Attachment 16 – Meeting Locations 2017).
Motion: Scott Benson accepted the 2017 Meeting Locations. Jeremy Severson seconded
the motion, which passed unanimously.
Agenda Item 20 – De-Rate Process Enhancement Initiative
Anthony Cook discussed staff’s efforts to understand and model facility de-rates(Attachment 17 – ReRating Process Enhancement Initiative) as appropriate within the proper process between SPP Planning
and Operations. Anthony informed the TWG that he plans to provide quarterly updates to the group.
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Agenda Item 21 – Summary of Action Items
Kirk summarized the Action Items from the meeting:
•

Staff to calculate the renewable dispatch values for alternate methods discussed during
the meeting.

Respectfully Submitted,

Kirk Hall
Secretary
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Aaron Shipley
Aaron Stewart (SPP)
Adam Mummert
agreb
Alan Burbach
Aravind Chellappa (SPS)
Blake Poole
Casey Cathey
Charles Hendrix
Chris Colson (WAPA-UGPR)
Chris Gilden (TSGT)
Chris Giles
Dan Lenihan
Daniel Benedict (INDN)
Dee Edmondson
Don Hargrove, OGE
Dona Parks (GRDA)
Ellen Bailey (SPP)
Homer Simpson (SNPP)
James Mitschke (OCC)
James Vermillion (AECI)
Jamie Hajek
Jason Bentz (AEP)
Jason Chaplin (OCC)
Jason Mazigian
Jeff Knottek
Jeff Rooker
Jeff Stebbins (TCEC)
Jeremy Harris
Jeremy Harris (WERE)
Jerry Bradshaw (SPRM)
Joe Fultz
John Boshears
John Boshears (SPRM)
John Fulton
Josh Verzal
Kelsey Allen
Kevin FOflygen (SPRM)
Mark Robinson
Melanie Hill (SPP)
Michael Mueller
Moses Rotich
Mounika Kurra (Quanta)
Nathan McNeil
Randy Lindstrom
reene miranda
Richard Dahl (MRES)

ashipley@spp.org
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aburbach@les.com
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chendrix@spp.org
cgilden@tristategt.org
cgiles@tcec.coop
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dbenedict@indepmo.org

dparks@grda.com
ebailey@spp.org
j.mitschke@occemail.com
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jbentz@aep.com
jmazigian@bepc.com
jeff.knottek@cityutilities.net
jstebbins@tcec.coop
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jfultz@grda.com
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john.fulton@xcelenergy.com
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mark.robinson@swpa.gov
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mrotich@spp.org
mkurra@quanta-technology.com
rrlinds@nppd.com
rene.miranda@xcelenergy.com
richard.dahl@mrenergy.com

Ross Hohlt
Scott Maple
Sherri Maxey
tayeb meridji
Todd Tadych (DATC)
Wayne Haidle
Yan Du

dhohlt@ameren.com

ttadych@atcllc.com
whaidle@bepc.com

SPP Antitrust
Guidelines

Prohibited Discussions
•

Pricing information, especially margin (profit) and
internal cost.

•

Information and participants’ expectations as to their
future prices or internal costs.

•

Participant’s marketing strategies.

•

How customers and geographical areas are to be
divided among competitors.

•

Exclusion of competitors from markets.

2

Prohibited Discussions cont
•

Boycotting or group refusals to deal with competitors,
vendors or suppliers.

•

No decisions should be made nor any actions taken
during SPP activities for the purpose of giving an
industry participant or group of participants a
competitive advantage over other participants.

•

In particular, decisions with respect to setting,
revising, or assessing compliance with SPP reliability
standards should not be influenced by anticompetitive motivations.
3

Permitted Discussions
•

Reliability matters relating to the bulk power system,
including operation and planning matters such as
establishing or revising reliability standards, special
operating procedures, operating transfer capabilities,
and plans for new facilities.

•

Matters relating to the impact of reliability standards
for the bulk power system on electricity markets, and
the impact of electricity market operations on the
reliability of the bulk power system.

4

Permitted Discussions cont
•
•

•
•

Proposed filings or other communications with state
or federal regulatory authorities or other
governmental entities.
Matters relating to the internal governance,
management and operation of SPP, such as
nominations for vacant committee positions,
budgeting and assessments.
Procedural matters such as planning and scheduling
meetings.
Any other matters that do not clearly fall within these
guidelines should be reviewed with SPP’s General
Counsel before being discussed.
5

http://www.spp.org
General Inquiries: 501-614-3200
questions@spp.org
6

Southwest Power Pool
TRANSMISSION WORKING GROUP MEETING
August 24-25, 2016
Northern Hotel – Billings, MT
• Summary of Action Items •

1. Approved previous sets of meeting minutes
2. Approved the modified agenda
3. Approved RR 186
4. Approved the updates to the TPL-001-4 scope
5. Approved the Midwest Transmission Project Criteria 5.5 analysis
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Southwest Power Pool
TRANSMISSION WORKING GROUP MEETING
August 24-25, 2016
Northern Hotel – Billings, MT
•

M INUT E S

•

Agenda Item 1 – Administrative Items
Call to Order
TWG Chair Travis Hyde called the meeting to order at 9:03 am. The following members were in attendance
or represented by proxy (Attachment 1a, 1b — Attendance, Webex Attendance):
Travis Hyde (Chair), Oklahoma Gas & Electric
Nathan McNeil (Vice Chair), Westar Energy
Daniel Benedict, City of Independence (Phone Only)
Scott Benson, Lincoln Electric System
John Boshears, City Utilities of Springfield Missouri (Phone Only)
Richard Dahl, Missouri River Energy Services
Joe Fultz, Grand River Dam Authority (Phone Only)
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
Reene Miranda, Southwestern Public Service Company, proxy for John Fulton, Southwestern
Public Service Company
Nate Morris, Empire District Electric
Michael Mueller, Arkansas Electric Cooperative Corporation (Phone Only)
Gayle Nansel, Western Area Power Administration
Chris Pink, Tri-State Generation & Transmission
Matthew Stoltz, Basin Electric Power Cooperative (Phone Only)
Noman Williams, Southcentral MCN
Michael Wegner, ITC Great Plains, proxy for Alan Myers, ITC Great Plains
Harold Wyble, Kansas City Power & Light
Proxies
Kirk informed the group that 2 proxies was submitted in advance in the meeting. Those proxies (Attachment
1c – Proxies) were:
•
•

Reene Miranda (SPS) for John Fulton (SPS)
Michael Wegner (ITC Great Plains) for Alan Myers (ITC Great Plains)

Antitrust Guidelines
Kirk reviewed the Antitrust Guidelines (Attachment 1d – SPP Antitrust Guidelines) the TWG as a reminder
of the allowed discussions during the meeting.
Previous Meeting Minutes
Travis asked if any corrections were needed in the TWG minutes (Attachment 1e, 1f, 1g, 1h, 1i – TWG
Minutes May17-18, TWG June 3 Minutes, TWG June 15 Minutes, TWG June 30 Minutes, TWG July 28
Minutes) supplied as background material. There was some discussion regarding the Criteria 5.3
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evaluation that was that was discussed during the May 17-18 meeting. Nate Morris had some concerns
with the data reported for Empire. Kirk acknowledged that some data errors have been found and
committed to have staff review the data from the previous assessment and report corrected information.
Action Item: Staff will review the previous set of Criteria 5.3.3 data for errors and then
report back on any updates.
Motion: Noman Williams made a motion to approve previous meeting minutes. Nathan
McNeil seconded the motion, which passed unanimously.
Agenda Review
Kirk informed the group of the addition of the 2018 NT model discussion to the agenda (Attachment 1j –
August 2016 TWG Agenda). The group was agreeable to the change.
Motion: Nathan McNeil made a motion to accept the agenda as modified. Nate Morris
seconded the motion, which passed unopposed.
Materials Review
It was pointed out that there were many items that did not have their related material posted, however
some items were discussion items only and no materials were necessary.
Agenda Item 2 – Review of Past Action Items
Kirk Hall, SPP staff, the Current Action Item List (Attachment 2 – Current Action Items). He asked for the
stakeholders who requested the updated flowgate assessment to inform the group of the progress of that
evaluation. Randy Lindstrom informed the group that the results are currently being discussed with the
affected parties and is awaiting review from other groups. He expressed satisfaction with the analysis
that was performed and the results showed the expected outcome so far. Charles also provided and
update to the action item related to the SPPR Tool SPP developed for additional support in evaluation of
the Disturbance Performance Requirements in Dynamic Stability Assessments. There has also been
some training with stakeholders on how to use the SPPR tool. There has been good feedback on the tool
up to this point.
Agenda Item 3 – MOPC/BOD Update
Travis Hyde updated the group on the July MOPC and Board of Director meetings. He informed the
group that the Scenario 5 Methodology for the 2017 ITPNT was approved by the MOPC as well as the
associated modifications to the 2017 ITPNT scope. The MOPC and BOD approved the final
recommendation presented by the TPITF. Tariff language and other governing documents are needed by
April 2017 for model builds to begin by next August. The NTC re-evaluations were also discussed,
including the Walkemeyer Project’s 115 kV line being withdrawn. The BOD also approved staff’s
recommendations for Z2.
Agenda Item 4 – 2017 ITPNT NCLL Inclusion Methodology
Michael Odom, SPP staff, discussed the staff’s concept approach on how to handle the allowance of load
shed as a mitigation to the additional contingencies in the 2017 ITPNT and requested feedback from the
members. He posed a question to the group about how differing results from the NT and TPL studies
should be handled. One member’s main question was related to the timing of a need being different
between the two studies. Several members agreed that the solutions should be as close as possible
between the two studies. A suggestion was made for staff to develop a business practice on continued
implementation of non-transmission solutions as a mitigation to bypass the competitive process. Members
did weigh in on the use of load shed as a possible solution. The consensus among the membership was
that load shed should not be the first choice but could be considered as a bridge to get to the permanent
solution. One member mentioned there may be an interest in some areas of the footprint, where
customers may prefer to shed load than build a project.
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Action Item: Staff to bring back recommendations on use of non-transmission solutions
and use of load shed as a way to mitigate needs to the TWG at the next conference call for
a vote.
Agenda Item 5 – 2017 ITP10 Update
Juliano Freitas, SPP staff, discussed the current progress of the 2017 ITP10 Assessment. A member
questioned SPP’s approach to either fixing constraints or building around them. Staff responded that it
depends on the area and instances are evaluated on a case-by-case basis. Both types of projects are
evaluated. The group then began discussing rebuilding aging infrastructure. Juliano Freitas, SPP Staff,
said that SPP does not address aging infrastructure because of the lack of data available. Travis
suggested that this be taken into consideration for ITP studies.
Agenda Item 6 – Unit Retirement Discussion
Nate Morris, MDWG Chair, provided background information on unit retirements and how they are
represented in the MDWG models. There have been instances of units that were planning to be retired
not following the process for MDWG models and zeroing out values. The group seems to be in favor of
the MDWG process. Members were asked if they had an issue with notifying SPP in advance due to
CPP implementation, giving SPP staff the opportunity to evaluate the impact of retirements especially as
it relates to stability. Some discussion followed on who should be involved in these assessments. Most
members agreed that stability is potentially the biggest issue and that 90 days is not long enough from the
planning perspective and should be increased. Travis asked that the ESWG be engaged in this issue as
well. Kirk did inform the members that staff is working on a revision request that would address
retirements from the planning and operations perspective.
Action Item: Involve ESWG in unit retirement discussion to get their feedback and
perspective on how to handle unit retirements in the planning models.
Agenda Item 7 – Summit Feedback Discussion
Kirk asked members for feedback on the SPP Planning Summit held in Little Rock August 18th. Members
discussed whether or not they found the Summit valuable. Matt pointed out that the materials were
posted late and suggested that a partial set be posted earlier and updates made as needed. Noman
made a suggested to drop to only one summit per year with the implementation of the TPITF.
Agenda Item 8 – ITP Manual Task Force
Juliano presented an update on the ITP Manual Task Force (Attachment 3a, 3b – ITP Manual Task Force
Charter, ITP Manual) which is needed based on the BOD approved TPITF recommendations. The
ESWG recommended Michael Wegner as the chair and also suggested some members from the ESWG
for the Task Force. The TWG reviewed the proposed charter. Juliano pointed out task force members
are still needed from the TWG and MDWG. Nathan McNeil volunteered and Randy offered Dustin Betz
due to him being an MDWG member and having TWG involvement. The charter will be sent for approval
once all updates have been incorporated.
Agenda Item 9 – Revision Requests
RR 186
Kirk presented RR 186 (Attachment 4 – Revision Request 186) which proposes deleting criteria language
based upon its duplicity with existing NERC Standards. The TWG had no concerns with the RR.
Motion: Harold Wyble made a motion to approve. Randy Lindstrom seconded the motion,
which passed unanimously.
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Agenda Item 10 – TWG Reports
MDWG Report
Nate Morris presented an update on the MDWG (Attachment 5a – MDWG Report) to the group. He said
that load will soon be locked down and WAPA has submitted efficiency suggestions. He also pointed out
that three new members have been added to the group and that 2017 MDWG models are now in PSSE
33.7.
AQITF Update
Jason Speer, SPP staff, updated the group on proposed tariff changes (Attachment 5b – AQITF Update).
He asked for AQITF members to support the call with the RTWG on September 22nd, when the tariff
language RR will be presented.
TPLTF Report
Chris Colson, TPLTF, gave an update on the work of the TPLTF (Attachment 5c – TPLTF Report),
including his belief that Standard TPL-007-1 will be approved by the end of the year and R1 will be
effective in six months.
Dynamic Load Task Force Update
There was no discussion on this topic.
TWG Work Schedule
There was no discussion on this topic.
Agenda Item 11 – Compliance Studies Update
FAC-013-2 Methodology
Charles Hendrix, SPP staff, gave a presentation on items Compliance and Advanced studies wanted to
bring to the TWG’s attention (Attachment 6a, 6b – Compliance and Advanced Studies Presentation, FAC013-2 Methodology). Charles began with proposed changes to SPP’s FAC-013-2 methodology. There
were no comments on the changes.
FAC-014-2 Scope
Charles Hendrix discussed the FAC-014-2 scope (Attachment 6c – FAC-014-2 Scope). He requested
that comments be submitted with a week so that they can be approved on the September call.
TPL-001-4 Stability Scope
Charles updated the group on the progress of all three TPL-001-4 studies. He specifically noted the
scope modification (Attachment 6d – SPP 2016 TPL-001-4 Dynamic Assessment Scope) to allow for
engineering judgment in dynamic assessment for waveforms that do not conform to Disturbance
Performance Requirements.
Motion: Randy Lindstrom made a motion to approve the updates to TPL-001-4 dynamic
scope. Harold Wyble seconded the motion, which passed without opposition.
Agenda Item 12 – EI-WECC Seams Study
Harvey Scribner updated the group on the current status of the EI-WECC Seams Study (Attachment 7 –
EI-WECC DOE Seams Study.
Agenda Item 13 – Interconnection Updates
Midwest Transmission Project
Harold Wyble presented the Midwest Transmission Project Criteria 5.5 study (Attachment 8 – MTP
Criteria 5.5 Study).
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Motion: Noman Williams made a motion to accept. Randy Lindstrom seconded the
motion.
Travis opened the floor for discussion. Noman asked first tier entities how they felt the study
went. Randy said that he felt the study was done very well.
After discussion, a vote was cast and the motion passed unanimously.
Agenda Item 14 – RE Update
Jeff Rooker, SPP RE, provided an update (Attachment 9 – SPP RE Update) to the group. One member
asked how many substations met the requirements for CIP-014. Jeff responded that in the SPP RE
footprint, very few were identified.
Agenda Item 15 – NERC Activities Update
Kirk reviewed the NERC Standards update (Attachment 10a, 10b, 10c, 10d – RE Update, NERC
Workshop Day 1, NERC Workshop Day 2, and NERC Workshop Day 3).
Agenda Item 16 – 2018 ITPNT Model Discussion
Jason opened up discussion on what changes the group would like to implement for the 2018 ITPNT
models. It was suggested that historical data for the last three years be utilized. The group seems to
support capping generation at firm service level in instances when the dispatched amount is higher than
approved firm service levels. There was also some discussion on DC tie modeling.
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 last set of Criteria 5.3.3 data for spikes that are wrong and then report
back on the changes
Staff to bring back recommendations on use of non-transmission solutions and use of
load shed as a way to mitigate needs to the TWG at the next conference call for a vote
Involve ESWG in unit retirement discussion to get their feedback and perspective on how
to handle unit retirements in the planning models

Agenda Item 18 – Discussion of Future Meetings
Travis reminded the TWG of future meetings and mentioned that staff may set up another conference call
to discuss the final 2017 ITP10 project list.

Seeing there was no further business the meeting was adjourned at 3:27 pm.
Respectfully Submitted,

Kirk Hall
Secretary
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Southwest Power Pool
TRANSMISSION WORKING GROUP MEETING
September 23, 2016
Net Conference – Little Rock, AR
• Summary of Action Items •

1. Approved allowing staff to make reactive setting adjustments to invalidate needs prior to
posting the Needs Assessment
2. Approved changes to the 2017 ITPNT Scope
3. Approved the process for allowing Non-Consequential Load Loss in the 2017 ITPNT.
4. Approved updates to the Revision Request Process
5. Approved RR 193
6. Approved RR 174
7. Approved RR 168
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Southwest Power Pool
TRANSMISSION WORKING GROUP MEETING
September 23, 2016
Net Conference – Little Rock, AR
•

M INUT E S

•

Agenda Item 1 – Administrative Items
Call to Order
TWG Chair Travis Hyde called the meeting to order at 9:03 am. The following members were in attendance
or represented by proxy (Attachment 1b, 1c – Attendance, Proxies):
Travis Hyde (Chair), Oklahoma Gas & Electric
Daniel Benedict, Independence Power & Light
Scott Benson, Lincoln Electric System
John Boshears, City Utilities of Springfield
Richard Dahl, Missouri River Energy Services
Jim McAvoy, Oklahoma Municipal Power Authority
John Fulton, Southwestern Public Service Company
Joe Fultz, Grand River Dam Authority
Jody Holland, South Central MCN proxy for Noman Williams (South Central MCN)
Kalun Kelley, Western Farmers’ Electric Cooperative
Dan Lenihan, Omaha Public Power District
Randy Lindstrom, Nebraska Public Power District
Matt McGee, American Electric Power
Nathan McNeil, Westar Energy, Inc.
Nate Morris, Empire District Electric
Gayle Nansel, Western Area Power Administration
John Payne, Kansas Electric Power Cooperative
Jason Shook, GDS Associates representing ETEC
Matthew Stoltz, Basin Electric Power Cooperative
Michael Wegner, ITC Great Plains, proxy for Alan Myers, ITC Great Plains
Harold Wyble, Kansas City Power & Light
Proxies
Kirk informed the members that Jody Holland held Noman Williams’ proxy and and Michael Wegner held
Alan Myers’ proxy.
Agenda Item 2 – Reactive Settings Adjustments
Michael Odom, SPP Staff, presented to the group staff’s proposal (Attachment 2 – Reactive Setting
Adjustments) for applying adjustment to reactive devices prior to posting the 2017 ITPNT Needs
Assessment and asked the TWG for approval. Michael explained that the goal was to keep from posting
violations in the Needs Assessment that would be invalidated later in the study process. This would allow
staff and stakeholder to spend more time to develop and analyze solutions. There was a request to post
the adjustments so stakeholder could review them prior to the Needs Assessment being posted. Staff
agreed to post them, but noted the review time would be very minimal.
Motion: Daniel Benedict made a motion seconded by Matt McGee to approve staff’s
recommendation. The motion passed unopposed.
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Agenda Item 3 – Transmission Operating Guide Application
Michael then moved on to an update to the process (Attachment 3 – Transmission Operating Guide
Application) for applying Transmission Operating Guides in the ITP process. The group discussed staff’s
proposal, however, they did not feel like the proposal addressed the concerns from competitive
transmission developers. The group did reach consensus that Transmission Operating Guides should
only be submitted by the incumbent Transmission Owner. Members did point out a conflict in the current
language included in the ITP Manual. After continued discussion a motion was made.
Motion: Jody Holland made a motion Test TOGs for effectiveness and apply effective
Operational and DPP TOGs in the ITP process AND post all TOGs to the non-competitive
TrueShare site as well as pointing out any TOGs that are determined ineffective.

The group discussed the motion and the ability to post specific Op Guide documents and thought
Compliance and Legal should provide guidance.
After some discussion Jody withdrew his motion.
Agenda Item 4 – 2017 ITPNT NCLL Methodology
Michael presented the methodology (Attachment 4 – 2017 ITPNT NCLL Inclusion Methodology) for the
2017 ITPNT and inclusion of a process to allow for Non-Consequential Load Loss as a mitigation for the
additional contingencies that are being added to the ITPNT for the first time. The group asked for staff to
confirm the intentions of including the ability to use Footnote 12 of NERC TPL-001-4 as a mitigation did
not include the ability of a 3rd party to suggest implementation of Footnote 12 as a solution instead of a
transmission project. Staff agreed that 3rd parties were not able to suggest the use of Footnote 12 of
NERC TPL-001-4. It was also determined that the approve 2017 ITPNT Scope was written such that
violations of the 69 kV system as a result of the additional contingencies would be included in the Needs
Assessment. Members agreed that was not the intention of the including the additional contingencies
and the group decided to modify the 2017 ITPNT Scope to correctly describe how the analysis would be
performed.
Motion: Dan Lenihan made a motion to accept the changes to the 2017 ITPNT Scope as
modified during the meeting. Matt McGee seconded the motion which passed with no
opposition.
Motion: Dan Lenihan then made a motion to accept staff’s recommendation for the NCLL
process. Nathan McNeil seconded the motion which passed unanimously.
Agenda Item 5 – Revision Request
Revision Request Process Change
Erin Cathey, SPP staff, presented the group with the proposed changes to the Revision Request Process
(Attachment 5a – RR Process Changes) and asked for approval from the TWG. The group had no
concerns.
Motion: Jason Shook made a motion to accept the changes to the RR process. Joe Fultz
seconded the motion. The motion passed without opposition.
RR 193 – Solar Generation Updates
Erin then presented Revision Request 193 which updated Attachment V of the OATT (Attachment 5b –
RR 193). The group discussion centered on the use of the word ‘non-synchronous’ in the revision
request. Derek Hawkins, SPP staff, pointed out that this language is written in a FERC Order and will be
included the Generation Interconnection Agreement.
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Motion: Scott Benson made a motion to accept RR 193. Jason Shook seconded the
motion, which was approved unanimously.
RR 174 – AQITF Improvements
Jason Speer, SPP staff, presented the improvements from the AQ Improvement Task Force (Attachment
5c – RR 174 AQITF Improvements). Jason pointed out one negligible change in language from the
RTWG had been made, but the updated Recommendation Report was not available for the group. The
group agreed that the revised language met the intentions of the task force.
Motion: Nathan McNeil made a motion to accept RR 174 contingent upon the TWG seeing
the change made by the RTWG and having concerns with the changes. John Fulton
seconded the motion which passed unanimously.
RR 168 – Short Term Emergency Rating
Derek Hawkins presented the group with RR 168 (Attachment 5d – RR 168) which added language to the
SPP Operations Criteria to allow for the use a Short Term Emergency Rating. Initial conversation started
with some members pointing out they had been unable to submit ratings to the new tool and asked for
continued investigation to fix the current issue. The group also discussed that the presented language
did not take into account that Planning and Operations may have different rating submission tools and
methodologies. Changes were made to the Revision Request to correct the concern.
Motion: John Fulton made a motion to approve the Revision Request. Daniel Benedict
seconded the motion. The motion passed with unanimous approval.
SPP RAS Submittal Requirements
This item was skipped on the agenda and will be added to a later meeting.
Agenda Item 6 – ITP Manual Task Force Charter
This item was skipped on the agenda due to time. Kirk was asked to send out an email vote to approve
the charter for the ITP Manual Task Force.
Agenda Item 7 – 2017 ITP10 Final Stability Assessment
This item was skipped and will be added to the October 3rd Net Conference once the need for the Joint
call with the ESWG concluded.
Seeing there was no further business the meeting was adjourned at 11:22 am.
Respectfully Submitted,

Kirk Hall
Secretary
Supplemental Activity
After the meeting the TWG conducted an email vote to approve the ITP Manual Task Force Scope. The
scope was passed with a vote of 22 in favor and 0 abstentions or votes against after Alan Myers seconded
Nathan McNeil’s motion to approve as posted in the September 23rd background materials.
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Southwest Power Pool
ECONOMIC STUDIES WORKING GROUP/TRANSMISSION WORKING GROUP
October 3rd, 2016
Net Conference
• SUMMARY OF ACTIONS TAKEN •
1. None

Southwest Power Pool
ECONOMIC STUDIES WORKING GROUP/TRANSMISSION WORKING GROUP
October 3rd, 2016
Net Conference
• MINUTES •
Agenda Item 1 – Administrative Items
Agenda Item 1a - Call to Order, Introductions
Chair Alan Myers (ITC) and Travis Hyde (OGE) called the joint meeting of the Economic Studies Working
Group (ESWG) and Transmission Working Group (TWG) to order at 1:34 PM and welcomed those in
attendance.
There were 81 participants, representing 16 of 17 ESWG members and 22 of 24 TWG members.
(Attachment 1 – October 3rd, 2016 Attendance List)
Agenda Item 1b – Receipt of Proxies
Chairs Alan Myers (ITC) and Travis Hyde (OGE) asked for any proxy statements; four proxies were
identified, Al Tamimi (Sunflower) named Ryan Yokley (Sunflower) as his proxy, Bethan King (EDE)
named Aaron Doll (EDE) as her proxy, Gayle Nansel (WAPA) named Chris Colson (WAPA) as her proxy,
Noman Williams (SCMCN) named Jody Holland (SCMCN) as his proxy, and Richard Dahl (MRES)
named John Weber (MRES) as his proxy. (Attachment 2 – Proxy Statements)
Agenda Item 1c – Review of Agenda
Chairs Alan Myers (ITC) and Travis Hyde (OGE) presented the agenda. (Attachment 3 – October 3rd,
2016 ESWG.TWG Agenda)
Agenda Item 2 – 2017 ITP10 Project Portfolios
Travis Hyde (OGE) requested an overview of the project screening and portfolio development processes
from an economic and reliability standpoint prior to discussion on the draft project portfolios. Kelsey Allen
and Kirk Hall (SPP Staff) reviewed the respective processes. Kelsey Allen then reviewed the draft project
portfolios and next steps, asking for questions and comments. (Attachment 4 – 2017 ITP10 Project
Portfolios, Attachment 5 – 2017 ITP10 Draft Portfolios Workbook).
This concluded the joint meeting. The TWG maintained their quorum and continued the meeting to
address other TWG only items.
Agenda Item 3 – 2017 ITP10 Stability Assessment
Kirk reviewed the stability assessment scope (Attachment 6 – 2017 ITP10 Stability Assessment Scope,
Attachment 7 – 2017 ITP10 Stability Assessment Presentation) for the 2017 ITP10. The group had a few
questions related to some technical details but no changes were needed to the document.
Motion: Alan Myers made a motion to accept the scope for the 2017 ITP10 Stability Assessment.
Daniel Benedict seconded the motion. The motion was approved unanimously.
Respectfully Submitted,
Kirk Hall
TWG Secretary

Southwest Power Pool
TRANSMISSION WORKING GROUP MEETING
October 19, 2016
Net Conference – Little Rock, AR
• Summary of Action Items •

1.
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Southwest Power Pool
TRANSMISSION WORKING GROUP MEETING
October 19, 2016
Net Conference – Little Rock, AR
•

M INUT E S

•

Agenda Item 1 – Administrative Items
Call to Order
TWG Chair Travis Hyde called the meeting to order at 9:03 am. The following members were in attendance
or represented by proxy (Attachment 1b, 1c – Attendance, Proxies):
Travis Hyde (Chair), Oklahoma Gas & Electric
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
Joe Fultz, Grand River Dam Authority
Jeremy Harris, Westar Energy, Inc., proxy for Nathan McNeil, Westar Energy, Inc.
Jody Holland, South Central MCN proxy for Noman Williams (South Central MCN)
John Knofcynski, East River Electric Cooperative
Dan Lenihan, Omaha Public Power District
Randy Lindstrom, Nebraska Public Power District
Matt McGee, American Electric Power
Michael Mueller, Arkansas Electric Cooperative Corporation
Jason Shook, GDS Associates representing ETEC
Rey Rodriguez, Western Farmers’ Electric Cooperative, proxy for Kalun Kelley, Western Farmers’
Electric Cooperative
Michael Wegner, ITC Great Plains, proxy for Alan Myers, ITC Great Plains
Brian Wilson, Kansas City Power & Light, proxy for Harold Wyble, Kansas City Power & Light
Proxies
Kirk informed the members that Jody Holland held Noman Williams’ proxy, Michael Wegner held Alan
Myers’ proxy, Brian Wilson held Harold Wyble’s proxy, Rey Rodriguez held Kalun Kelley’s proxy, and
Jeremy Harris held Nathan McNeil’s proxy.
Agenda Item 2 – AECI Study Update
Adam Bell, SPP staff, provided the TWG an update (Attachment 2 – SPP/AECI CSP Update) on the
progress of the SPP/AECI Coordinated System Plan study that is currently underway.
Agenda Item 3 – FAC-013-2 Update
Melanie Hill, SPP staff, provided an update on the annual FAC-013-2 assessment (Attachment 3 – FAC013-2 Update). The members asked a few questions related to the data posted on TrueShare. Members
needed additional review time to validate results. Kirk said he would put this item on the November
face-to-face meeting agenda for approval.
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Agenda Item 4 – 2017 ITP10 Update
Kirk discussed with the group additional analysis (Attachment 4a, 4b – 2017 ITP10 Schedule, 2017 ITP10
Additional Analysis) that staff is currently performing beyond the minimum scope requirements in the
2017 ITP10. The analysis includes a Side Bar study that incorporates information now known by SPP
staff, but was unable to be incorporated into the 2017 ITP10 because of the timing of the study. That
information includes the 2016 ITPNT NTCs and the results of NTC re-evaluations that have occurred
since the study began. The analysis is going back to the constraint assessment portion of the study.
Staff plans to use this information to help inform decisions on the portfolios, especially as it relates to the
issuance of NTCs. Staff is also performing additional analysis to evaluate target areas of the SPP
footprint to see if there are better solutions out there for the region as a whole that may not be included in
the 2017 ITP10 portfolio using the limited amount of metrics for project selection. Staff received
questions on the solution currently selected in the Springfield area as well as the progress of analysis in
the West Kansas/Southern Nebraska interface.
Stakeholders asked if the additional analysis had the potential to result in NTCs. Staff informed the
members that NTCs were possible. Members also asked if a new DPP window would be opened for
violations that are a result of the Side Bar analysis. Staff informed the members that no Needs would be
posted nor would a DPP window be opened. A few members requested the violations be posted for
member review with the understanding that no DPP window would be opened for solution submission.
Agenda Item 5 – 2017 Meeting Locations
Kirk asked for feedback on the staff suggested meeting locations (Attachment 5 – 2017 Meeting
Locations) for the 2017 calendar year. The group had no issues with the listed locations and agreed to
vote to approve during the November meeting after the locations were presented to the ESWG.
Agenda Item 6 – Chronic Operational Criteria
Will Tootle, SPP staff, presented to the TWG the draft Operational Need Criteria (Attachment 6a, 6b –
Chronic Operational Issues Summary, Chronic Operational Issues Criteria) for implementation in the new
TPITF process. Will informed the TWG that this criteria once fully vetted would allow staff to develop
Chronic Operation Needs to be included in the Needs Assessment. Will informed the group that he would
be taking these criterion to the ESWG and ORWG and requesting feedback from those groups as well
before requesting approval. A few members wanted to discuss whether or not the criterion would result in
a competitive project. Staff asked that the competitiveness discussion come at a later date, because the
point of today’s discussion was to get feedback on the criteria itself. The members did want to make sure
that these criteria will not be used in the 2017 ITP10, which was confirmed by staff during the meeting.
Will asked for feedback to be sent in to him for internal discussion by the end of the following week.
Seeing there was no further business the meeting was adjourned.
Respectfully Submitted,

Kirk Hall
Secretary
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Southwest Power Pool, Inc.
TRANSMISSION WORKING GROUP MEETING
SPP Corporate Campus – Little Rock, AR
November 15-16, 2016
• AGENDA •
Tuesday 8:00 am – Wednesday 12:00 pm
1. Administrative Items ...............................................................................................Travis Hyde (15 min.)
a. Call to Order
b. Proxies
c. Antitrust Guidelines
d. Previous Meeting Minutes (Action Item)
i. August 16, 2016 Meeting Minutes
ii. September 23, 2016 Meeting Minutes
iii. Joint TWG/ESWG October 3, 2016 Meeting Minutes
iv. October 19, 2016 Meeting Minutes
e. Agenda Review (Action Item)
f. Materials Review
2. Review of Past Action Items .......................................................................................... Kirk Hall (5 min.)
3. MOPC/BOD Update ...............................................................................................Travis Hyde (15 min.)
4. 2017 ITPNT Update ............................................................................................Michael Odom (30 min.)
5. 2017 ITP10 Update ............................................................................................................ Staff (45min.)
6. 2018 ITPNT Scope Discussion...........................................................................Michael Odom (45 min.)
a. 2018 ITPNT Scope
b. TPITF Renewable Modeling Methodology
7. ITP Manual Task Force ..................................................................................................... Staff (20 min.)
8. TPITF Scope Standardization (Action Items 1)................................................................ Kirk Hall (2 hrs.)
9. Operational Needs Criteria (Action Item) ................................................................. Will Tootle (30 min.)
10. Compliance Studies Update .............................................................................................. Staff (30 min.)
a. FAC-013-2 Methodology (Action Item) 2
b. TPL-001-4 Steady State Report
c. TPL-001-4 Short Circuit Report
d. TPL-001-4 Stability Report

1
2

There are multiple items in this presentation, however, not all are Action Items
Material Posted to TrueShare

Relationship-Based • Member-Driven • Independence Through Diversity
Evolutionary vs. Revolutionary • Reliability & Economics Inseparable

11. TWG Reports ......................................................................................................................... All (45 min.)
a. MDWG Report – Nate Morris
b. TPLTF Report – Chris Colson
c. Dynamic Load Task Force Update – Derek Brown
d. TWG Work Schedule – Kirk Hall
12. Temporary to Permanent Flowgates 3....................................................................... Will Tootle (15 min.)
a. Flowgate Approval (Action Item)
b. TRM Approval (Action Item)
13. Revision Request 195 (Action Item) ................................................................... Casey Cathey (10 min.)
14. Minimum Design Standards Update (Action Item) ............................................... Jeff Stebbins (15 min.)
15. Interconnection Updates ........................................................................................................ All (15 min.)
a. Viola Interconnection Project (Action Item) – Nigel Dunham
16. SPP RAS Submittal Requirements.................................................................... Doug Bowman (20 min.)
17. Variable Generation Integration Study Update.................................................... Jason Tanner (10 min.)
18. NERC Activities Update ................................................................................ Shannon Mickens (15 min.)
19. 2017 TWG Meeting Schedule (Action Item) ................................................................ Kirk Hall (10 min.)
20. Re-Ratings Process Enhancement Initiative ........................................................ Anthony Cook (15 min.)
21. Summary of Action Items ............................................................................................ Kirk Hall (10 min.)
22. Discussion of Future Meetings ...................................................................................... Kirk Hall (5 min.)

3

Materials Posted to TrueShare

Relationship-Based • Member-Driven • Independence Through Diversity
Evolutionary vs. Revolutionary • Reliability & Economics Inseparable

Southwest Power Pool, Inc.
TRANSMISSION WORKING GROUP
Action Item Status Report

Item

Date Originated

Action Item

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.

33

37
86

August 21-22, 2012

Staff to work with volunteers to develop language to add to
Appendix 11.
Staff to work on scoping study to analyze the reactive
November 18-19, 2013
requirements on the system
Staff to share AQ Improvement Task Force revised tariff
language as well as the business practice before taking it to the
MOPC
August 21-22, 2012

89

November 18-19, 2013

106

February 11-12, 2014

119

May 20-21, 2014

143

May 18-19, 2015

154

September 16, 2015

160

February 23-24, 2016

162

167

March 16, 2016

May 17-18, 2016

168

July 28, 2016

169

August 24, 2016

170

August 24, 2016

SPP Staff to develop a whitepaper for all 3 possibilities on how
to deal with upgrades to de-rated facilities, including costs and
consequences
SPP Staff to research effects of Criteria 12.2 removal on cost
allocation
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
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.
Verify how switchable reactors are considered in the TPL
analysis
Staff to set up a specific time for TWG to review section 7 of the
SPP Planning Criteria

Staff to begin facilitation to address the concerns around new
flowgate candidates that may appear based upon upgrades
made to the transmission system near Kansas-Nebraska border

Updates

Status
(Not
Started, In
Progress,
Closure
Pending,
On Hold,
Closed)

Owner

Complete

MDWG

In Progress

Kirk Hall

Notes/Comments

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
Staff has sought volunteers’ opinions on topic. Currently working on draft language.
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.
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.
November 8, 2016: The SPP BOD approved RR 174 which updated Attachment AQ to improve the AQ process

November 8, 2016: Staff has developed a new initiative to evaluate de-rates in the planning models. As the work
progresses, the working groups will see updates.
August 5, 2015: Research underway with legal and other key staff

In Progress

Complete

Continue forward with this issue based upon internal
SPP direction

In Progress
In Progress

May 2016 TWG Meeting: Staff developed a high level process to evaluate interfaces
In Progress
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
In Progress Jason Terhune/Aaron

November 8, 2016: Because of the new TPITF process, the Planning Criteria will be updated along with a large
portion of other governing documents such as the OATT and Business Practices. Section 5 of the Criteria will need
to updated as well. Once this section is corrected, a section by section approach will be taken to modify, update, or
delete sections of the SPP Planning Criteria, including Section 7.
November 8, 2016: Staff has completed the requested work to date and provided results to the interested parties.
Staff is currently waiting on feedback from the impacted stakeholders at this time.

Staff to update the SPPR tool based upon the new Disturbance
Performance Requirements document and update the 2016 SPP
TPL-001-4 Dynamic Assessment Scope to allow for engineerin
judgement for waveforms that do not fit the Disturbance
Performance Requirements document
Staff will review the last set of Criteria 5.3.3 data for incorrect
data spikes and report back on the changes
Staff to bring back recommendations on the use of nonNovember 8, 2016: The TWG has reviewed staff's recommendations for both items, however, only the process for
transmission solutions and use of load shed as a way to mitigate the use of load shed as a way to mitigate needs has been completely addressed. Staff is continuing to develop a
needs to the TWG for approval
more transparent process for non-transmission solutions, especially Transmission Operating Guides
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Review old HVDC interconnection agreements for
baseline language

Kirk Hall

In Progress

Melanie Hill

In Progress

Charles Hendrix

In Progress

In Progress

Michael Odom/Kirk
Hall

Southwest Power Pool, Inc.
TRANSMISSION WORKING GROUP
Action Item Status Report

Item

Date Originated

171

August 24, 2016

Action Item

Updates

Involve the ESWG in unit retirement discussion to get feedback
and perspective on how to handle unit retirements in the
planning models

Status
(Not
Started, In
Progress,
Closure
Pending,
On Hold,
Closed)
In Progress
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Owner

Notes/Comments

Item

1

5

18

Date Originated

February 3-4, 2010

Action Item

Staff to create a work plan for the new TPL-001-4 Standard
implementation.

Staff to develop a strawman framework for enhancing the ITP
planning process which will phase in coordinated levels of reactive
May 11-12, 2011
compensation and short circuit analysis for better project cost
estimation.
Staff to perform gap analysis for Criteria 3 and 12.2-12.4 as well as
February 21-22, 2012 additional comparison of Criteria 4 against NERC Standards.

58

May 14, 2013

63

May 14, 2013

Staff to research options 4 and 5 (All Constrained Elements and
Constrained with Threshold) on how to define CBA reliability needs
in future ITPNTs.
MDWG to investigate adding unit availability as option in MOD
database.

Staff to research generation retirements process in ITPNT.
64

May 14, 2013

Staff to investigate if rating changes on existing flowgates could
cause a flowgate to be removed from SPP’s permanent flowgate
list.
73

August 14-15, 2013

74

August 14-15, 2013

79

October 23, 2013

80
81
82

Staff to develop proposal for procedures to determine generation
and transmission regarding CIP-002-5 using the MISO’s
methodology as a building block. Bring procedures to September
meeting.
Staff agreed to call Randy to discuss the Ft Randal – Spencer line.
(WAPA integration study)

Staff to coordinate SPS load submitted in AQ process that was not
November 18-19, 2013 included in the HPILS loads that may accelerate the need of some
HPILS projects
Staff to develop proposal for investigation of series compensation
November 18-19, 2013
for the December 18 conference call
Staff to investigate which areas did not receive email request for 5
November 18-19, 2013 contingencies to be assessed using the Fast Fault Screening Tool

Staff to generate list of affected generation facilities so TWG will
know what units will be affected
83

November 18-19, 2013

84

November 18-19, 2013

85
87
88
90
91

TWG to create TPL Standards task force to work with staff on
impacts of the new TPL-001-4 standard
Staff to give the TWG trending data for the Near Term violations
November 18-19, 2013 that would have generated an NTC and double check the
contingencies to confirm they are valid
Staff to summarize the discussion on ITP Improvements and
November 18-19, 2013
provide comments back to the TWG for review
CRTF to bring a sample of the protocol document to the TWG to
November 18-19, 2013 review the formatting as well as continue investigation of Criteria
12.2 and the impacts of its removal
Staff to check the with the SPP Legal Dept. to determine who
December 9, 2013
qualifies as an authorized officer for an applicant company
Staff to research what was intended by ‘configurations’ in the
December 9, 2013
business practice language

92

December 18, 2013

93

December 18, 2013

Staff to updated Appendix I with all supplied in-service dates in
time for the January MOPC meeting
Staff to add language to 2015 ITPNT Scope regarding CBA
analysis and provide to TWG for email vote as soon as possible

94

December 18, 2013

Staff to work on completion of the TPL assessments earlier and
hold a separate call to review and approve the TPL reports

95

December 18, 2013

96

December 19, 2013

97

January 22, 2014

98

January 22, 2014

99

January 22, 2014

100

January 22, 2014

101

January 22, 2014

102

103

104

February 11-12, 2014

Staff to update the 2013 TPL Comprehensive Report with changes
made to the Steady State and Dynamic Reports
Staff to remove GSUs and matching POR/PODS from the FAC013-2 report before distribution
Staff to firm up dates on the 2015 ITP10 schedule and provide a
full two weeks for review of the constraint assessment
Staff to bring a 2015 ITPNT schedule to the members
Staff to develop a list of past projects issued due to the connection
of generation to be presented at the next TWG meeting
Staff to post the translation of the generator names
Staff to determine how possible NTCs identified in the IS will be
handled

Staff to close Action Item 3 and create new action item combining
benchmarking for DSA Tools and the Fast Fault Screening Tool

Staff to poll the TWG to see how many members have more
stringent facility
February 11-12, 2014
ratings methodology and how many TOs have their own ratings
methodology
SPP Staff to include an example in the methodology of what should
February 11-12, 2014 be included or excluded on the list and combine multiple CIP-002-5
lists into one

107

Staff to continue investigation of trending data to include voltage
analysis, model comparisons, and determine if any other methods
February 11-12, 2014
may provide additional insight in
to the need for NTCs in the first 3 years
SPP Staff to develop a draft set of guidelines for double circuit
February 11-12, 2014 capable transmission by May to present to the TWG.

108

SPP Staff to report numbers based on the DFAX analysis at the
February 11-12, 2014 March conference call

109

MDWG to determine how to capture the MISO North-South and
February 11-12, 2014 South-North flows in the model

105

110

113

MDWG to discuss the need for year 5 and year 10 models related
February 11-12, 2014 to the new
TPL-001-4 standard at next MDWG meeting
SPP Staff to discuss the possibility of firming up the language
around study estimates and the timeline in which an NTC is issued
March 12, 2014

114

March 12, 2014

115

March 28, 2014

116

April 3, 2014

117

April 23, 2014

118

May 20-21, 2014

120

June 13, 2014

121

June 13, 2014

122

August 12-13, 2014

Staff to develop full list of flowgates that were removed and provide
reason for removal and post to true share by Friday, March 21st
Staff to note that TWG will discuss HPILS impacts on ITP10 and
ITPNT scopes at a later date
Staff to email the new DFAX numbers to TWG members on April
04, 2014
Staff to create criteria for RMR identification and present analysis
results to members
SPP Staff to determine study requirements to install Series
Compensation on a chosen line and determine costs and workload
associated with the studies.
Include flowgate process discussion as agenda topic in future
TWG meeting
SPP Staff to confirm if anyone has reached out to
WAPA/Heartland/Basin for the new model build

Staff to work with legal to understand at what point collaboration
can be done in the ITP process

Staff to overlay the proposed ITPNT schedules with the TWG work
schedule
123

August 12-13, 2014

Staff to present the ITPNT cycle change proposal to the RTWG,
ESWG, and ORWG for feedback
124

August 12-13, 2014

Staff to clean up the Planning Improvement Task Force Scope and
present to the TWG in October for November meeting approval

125

August 12-13, 2014

126

August 12-13, 2014

127

August 12-13, 2014

128

August 12-13, 2014

129

November 18, 2014

130

December 18, 2014

Staff to send out the list of assumed retirements and send out a
document of assumptions for the models
Staff to work on development of a tool with PTI for TOs to
accurately measure Successive Positive Peak Ratio as defined in
the Disturbance Performance Requirements document approved
by the TWG with a target completion date of the end of 1st quarter
in 2015
Staff to review Criteria 4 and add specificity as it relates the TWG's
ability to approve flowgates and also coordinating JOA language
updates if necessary to be presented at the April MOPC

131

December 18, 2014

Staff to present on the Fast Fault Screening Tool and provide a
comparative analysis of the tool at the February TWG meeting

SPP Staff to send data request to TOs requesting the number of
user-submitted contingencies and incorporate TWG review of
clearing time
Staff to look into cost for 3rd party review

133

Staff to determine the costs for members to submit 5 contingencies
February 17-18, 2014 per planning event and bring back to the March TWG conference
call
Staff/TPL TF to request documentation of each member’s spare
February 17-18, 2014 equipment strategy

134

Doug Bowman to work with NPPD on Gerald Gentleman Station
February 17-18, 2015 stability issues not seen during the 2014 TPL Analysis

132

135

136

Staff to review previous ITPNT Assessments to determine how
February 17-18, 2015 many projects were approved based upon being needed in either
Scenario 0 or 5
Staff to explore TARA for other options to perform the constraint
March 18, 2015
assessment

137

March 18, 2015

138

March 18, 2015

139

March 18, 2015

140

March 18, 2015

141

March 25, 2015

142

March 25, 2015

Staff to review the use of TPL-001-4 contingencies where NonConsequential Load Loss is not allowed for the 2016 ITPNT
assessment
Staff to work with Gayle Nansel on the Short Circuit model review
Staff to address questions discussed during the meeting related to
BPR-059 for discussion and approval during the March 25 Net
Conference
Staff to send out an email for the SPP/MISO CSP needs posted on
TrueShare
Staff to follow up on determining if SPP Criteria 3.5 conflicts with
BPR-059
Staff to investigate whether local planning criteria is considered
CEII

144

May 18-19, 2015

145

May 18-19, 2015

TPLTF to modify its charter to account for TPL-007-1 and present
to the TWG at the June TWG Net Conference
Staff to identify IROLs for Planning and Operations separately
Staff to update the Flowgate change candidates and TRM value
spreadsheets and redistribute to the members for a special net
conference to be set up for a vote, which would occur no less than
1 week after the files have been distributed
Staff to provide the TWG with an educational session on how the
Flowgate Assessment is performed

146

May 18-19, 2015

147

May 18-19, 2015

148

May 18-19, 2015

149

June 19, 2015

150

June 19, 2015

151

June 19, 2015

152

August 18-19, 2015

Staff to compile comments from the members and draft a response
to the request for Limited Operation of a Generator for presentation
to the TWG at a later meeting
Staff to investigate the ability for the Series Reactor project to be
variable instead of fixed with MISO
Staff to coordinate the sharing of the Transmission Operating
Guide for the Mingo 345/115 kV transformer with Jerry Brinkman at
Midwest Energy
Staff to investigate with regulatory on the cost recovery for the cap
banks and transformer
MDWG to engage with owners of DC Ties (or data submitters) to
propose an action from this issue by the end of the year

153

August 18-19, 2015

Staff to explain the displacement process for selecting projects and
provide a real world example on how this process would work.

155

156
157

158
159
161
163

Jim McAvoy to work with Charles Hendrix and Jonathan Hayes to
develop a whitepaper outlining how SPP and its members comply
November 17-18, 2015
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.
November 17-18, 2015
Staff will review the document submitted by the TSTF and the
February 23-24, 2016 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
February 23-24, 2016 able develop idevs for the CAPs, mitigations, or model corrections
Staff to verify if breaker locations are incorporated into the PCM
module
February 23-24, 2016 Send out TPL scope in redline format
Staff to bring back the 2016 TPL Dynamic Assessment Scope after
May 17-18, 2016
damping requirements have been added
February 23-24, 2016

164

May 17-18, 2016

165

May 17-18, 2016

166

May 17-18, 2016

Staff to send out email vote request for Scenario 5 methodology in
the 2017 ITPNT on May 26th
Staff to develop a hybrid option for evaluating additional
contingencies and bring back to the TWG for consideration
Staff to post final flowgate list to TrueShare

Updates

February 11-12, 2014: TWG created the TPL Task Force to
work together with staff to determine the effects of the new TPL
Standard. The TPLTF Charter describes in detail the specific
details the task force will be reviewing
February 11-12, 2014: TWG discussed the creation of this task
force and decided to allow the TPL Task Force

Scope approved by email vote and approved by MOPC during
January meeting cycle
MOD capability for this is not available. MDWG is researching
other ways to account for this, possibly setting Pmax to 0.
September 17, 2014: MDWG added language in the MDWG
procedure manual to set the generarion limits to 0.
July 20, 2014: EPA 111D will help develop this methodology
May 11, 2015: The MDWG created a process on how to model
retired/moth balled generation, however, there is nothing to
enforce the new process
February 10, 2015: The annual flowgate process allows for
flowgates to be removed from the NERC/SPP Book of
Flowgates. In reference, to facilities identified through PRC-0232 the facility must be removed from the NERC/SPP Book of
Flowgates for facilities identified through Attachment B.1. For
facilities identified through Attachment B.4, analysis will be
required to ensure that the higher rating allows for the facility to
be removed.

Status
(Not Started, In
Progress, Closure
Pending, On Hold,
Closed)

Owner

Complete

Complete

Completed

Kirk Hall

Completed

Kirk Hall

Complete

MDWG

Complete

Complete

Completed

Completed

Completed
Completed
Completed

Jay Caspary

September 10,2014: TWG approved the CIP-002-5 Methodology
as modified
CIP-002-5 replaced CIP-002-4. Nevertheless, IROL analysis will
still be performed in the new standard. Staff working on
methodology before approval.

Complete

Completed
Completed
Included as part of TWG November 18-19, 2013 minutes and
sent out in a separate email

Completed
Completed

The term ‘configuration’ is intended to mean substation
configuration such as breaker and a half scheme or ring bus
scheme
All in-service dates corrected in Appendix I for the January
MOPC and BOD meetings
Scope approved at January MOPC meeting

Completed

Ben Bright

Completed

Brett Hooton

Completed
Completed

Staff has scheduled two separate conference calls in December
in order to use one for TPL Report approval

Completed
Completed
Completed
Completed
Completed
Completed
Completed

August 5, 2014: This item is still being determined. The SPP
BOD has approved all language modifications to the SPP
Governing Documents. The modifications to the SPP Governing
Documents still require FERC approval.

Complete

Complete

Completed

Complete

Kirk Hall

May 20-21, 2014: TWG agreed with Michael's analysis and saw
no trends in the data.Members also approved staff's
recommendation to begin monitoring the system at different
thresholds for the purpose of future trending.
May 20-21, 2014: Guidelines presented to the TWG but there
was concern that the guidelines are currently too vague.

Complete

Michael Odom

Complete

Michael Odom

Completed
August 5, 2014: Special study completed in April that
determined loop flows resulting from Gen to Gen transfers
between MISO North and MISO South.
May 2014: MDWG voted to rebuild year 2020 and 2025 for the
2015 Series
August 5, 2014: Other business practice revisions related to
Order 1000 and MOPC action items have been prioritized.
Modified language to Business Practice 7060 related to this
subject should originate from the TWG.

Complete

MDWG

Complete

MDWG

Complete

Cary Frizzell

Completed
Completed
Completed

August 5, 2014: Topic expected to be on November agenda
August 5, 2014: Staff has had numerous informal discussions
with WAPA at different working groups. Modelling had its first
phone call on August 5th with WAPA about the new model build.
November 11, 2014: Staff has worked with the Legal
department to allow more information to be posted such as
Conceptual Cost estimates, public posting of RMS
questions/responses, and other supplied information.
February 10, 2015: Staff has worked through the 2016 ITPNT
schedule and is in the process of reviewing other Planning
Schedules to ensure members input periods have been taken
into account and will not overlap.
November 11, 2014: The 2016 ITPNT schedule is currently
under development. As soon as it is finalized this information will
be made available for members
November 11, 2014: William Mauldin, Jody Holland, and Kirk
Hall took this item to the listed working groups. No feedback
was provided. The cycle change was present to both the MOPC
and BOD and was approved by both groups.

Complete

Michael Odom

Complete

Doug Bowman

Complete

Complete

Complete

Complete

Complete

Kirk Hall

November 11, 2014: Mo Awad updated the scope document for
review with the TWG and ESWG during their respective
November face-face meetings
November 11, 2014: Staff has requested the user-submitted
contingencies for the TPL Dynamic Assessment
May 12, 2015: SPP has worked to create study template for
study submission. TWG directed SPP to act as the 3rd party
reviewer while not affecting the administration fee.

May 12, 2015: Legal is reviewing TWG's request as it relates to
this issue.
August 11, 2015: SPP Legal - The Tariff requirements relate to
TOs adding flowgates and would not be applicable to MISO
flowgates
August 18-19, 2015: Doug presented the results of the FFS tool
to the TWG. Members had no issues with the benchmarking
results
May 12, 2015: Stability Scope allows for all contingencies
requested by members to be submitted
August 11, 2015: Members' long lead time equipment has been
accounted for to remain compliant with the TPL-001-4 standard

In Meeting

Complete

Doug Bowman

Complete

Aaron Stewart

Complete

Jay Caspary

Complete

Doug Bowman

Complete

Will Tootle/Kirk Hall

Complete

Doug Bowman

Complete

Doug Bowman

Complete

Complete

Doug Bowman

March 18, 2015: Results were posted in the background
materials

Complete

March 25, 2015: Brandon Hentschel presented to the TWG other
options of performing the constraint assesment using TARA

Complete

Brandon Hentschel

Complete

Jason Terhune

Complete

Brandon Hentschel

Complete

Ben Bright

March 25, 2015: Jason Terhune presented some merits and
demerits of using the TPL-001-4 contingencies where NonConsequential Load Loss is not allowed, in the 2016 ITPNT

March 25, 2015: Staff addressed questions posed by TWG in
the previous meeting
March 8, 2015: Staff sent an email to TWG and Stakeholders
later on in the evening
No issues were found. BPR059 was approved
Local Planning criteria can be found on SPP OASIS page which
is public

Complete
Complete
Complete

November 17-18, 2015: Michael presented the the revised
TPLTF charter
August 11, 2015: Planning IROLs will be identified through FAC014 analysis
June 3, 2015: Updated flowgate change candidates and TRM
values were approved by the TWG

August 11, 2015: Moses Rotich presented to the TWG the
process staff uses to to perform the Annual Flowgate
Assessment

Complete

Michael Odom

Complete

Aaron Stewart

Complete

Moses Rotich

Complete

Moses Rotich

Complete

Charles Hendrix

Complete
Complete
Complete
Complete
October 21, 2015: Micahel presented the metrics again to the
TWG voted to approve their use in the ITPNT assessment

MDWG

Complete

Compete
May 5,2016: Staff will provide the SPPR tool upon request.
Please contact Tom Burns in the R&D and Special Studies

May 10, 2016: TWG approved the 2016 Steady State Scope at
the April 20th TWG Net Conferenc
May 5,2016: Staff verified that breaker locations are not
incorporated into the PCM module

Complete

Tom Burns

Complete

Kirk Hall/Scott Jordan

Complete

Jason Terhune/Aaron

Complete

Jason Terhune/Aaron

Complete

Jason Terhune/Aaron
Doug
Bowman/Charles
Hendrix

Complete

Complete

Kirk Hall

Complete

Staff

Complete

Moses Rotich

Notes/Comments

Marked complete based upon Reactive Comp check in the
ITPNT and ITP10 study scopes for 345 kV line. Also
Minimum Design Standards include reactive compensation
guidelines
Agenda Item 5

Agenda Item 17

November 18, 2014: Agenda Item 6d

TPL Task Force formed after February TWG Meeting.

TWG directed staff to move forward with the Protocol
template
Staff noted that the applicant company would determine the
authorized officer

TWG approved the constraint assessment for Pass 3 with
Agenda Item 13c
Staff reminded the TWG at the February Meeting that there
were no NTCs issued for connecting generation to the
system.
NTCs will be issued upon facilities coming under the tariff
later this year

Staff requested this information from the TWG, this
information was discussed as part of the recent CRTF
Meeting and a new CRR was created to modify the SPP
Criteria 12.2, Agenda Item 18

Information included in previous discussions related to
Reliability Metrics Discussion on previous TWG Net
Conferences

Study estimates and timelines are dependent upon the ITP
schdedule. Any Business Practice revision changes to firm
up language should originate from the TWG

Staff posted this information for the TWG to review prior to
the vote on Pass 3 of the constraint assessment

Agenda Item 5

Agenda Item 10a
In relation to CIP-014-2

In relation to Limited Operations of Generator
Interconnections (MOPC AI 206)

Item

Date Originated

3

February 1, 2011

6

August 3-4, 2011

8

November 2-3, 2011

32

August 21-22, 2012

36

August 21-22, 2012

54

February 12-13, 2013

Action Item

Scott Jordan will contact Randy Lindstrom
and John Fulton to discuss DSA tools and
benchmarking tests.
Staff to assess Powertech contract and
impacts to members for building stability
models and provide a report to TWG.

Staff to show financial data with regards to
contracting future stability studies or hiring
an FTE to SPP staff to complete the
studies in house
Staff to determine necessary data from
transmission owners that SPP (Planning
Coordinator) needs for its TPL-001-4
compliance.
Staff to develop a strawman proposal on
when and how merchant transmission
facilities should be included in SPP study
processes.
Criteria Review Task Force to determine
best owner of Criteria 2.1.9.
Staff to determine if the current Tariff
allows for cost recovery in the ATSS
process for cost estimates developed by
TOs.

70

August 14-15, 2013

72

August 14-15, 2013

111

February 11-12, 2014

Staff to estimate additional staff
resources/costs for staff to perform Criteria
3.5 interconnection studies.
Staff to poll modeling contacts to determine
who submitted HPILS loads and how much
was submitted for the MDWG models to
ensure that the most current 50/50 load
forecast HPILS loads be included in the
MDWG model build

112

February 11-12, 2014

SPP Staff to develop a list of work with
deadlines to be updated on a monthly basis
to be sent to the TWG and ESWG to allow
members to plan their resources.

Updates

July 20, 2014: SPP Modeling
Department is currently building the
2014 Series Dynamic Models in house.
PLI only being used for consultation
purposes

Status
(Not Started, In
Progress, Closure
Pending, On Hold,
Closed)

Owner

Closed

Scott Jordan

Closed

Closed
August 5, 2014: Being handled by TPL
TF

MOPC provided guidance on merchant
transmission facilities through the 2015
ITP10 decisions in July 2013: IA
agreement in place on both sides of
facilities if applicable.
May 20-21, 2014: CRTF was disbanded
at May face-face TWG meeting
05/09/2014: Tessie Kentner provided
feedback on this action item:
Sections 19.4 and 32.4 could be
interpreted to permit an affected
Transmission Owner to seek
reimbursement for performing the ATSS.
However, if the intent is for the
Transmission Owner to start billing for
performing these studies, it would be
best to modify the Tariff to explicitly
permit this

Closed

Doug
Bowman/Scott
Jordan

Closed

Closed

CRTF

closed

Steve Purdy

Closed

closed

May 20-21, 2014: Action Item updated
to reflect TWG request to be provided
with information to allow for members to
complete resource planning within their
utility

Closed

Notes/Comments

TWG requested this item close and an additional action item be created to
benchmark DSA Tools and the Fast Fault Screening Tool

Addressed as part of Action Item 5.

This is an additional action item to AI 1 above.

2017 ITPNT
2

Overview
•

2017 ITPNT Needs

•

Detailed Project Proposals

•

2017 ITP10 Project Consideration

•

2017 ITPNT Schedule

3

2017 ITPNT Needs

4

Needs Screening
•

NCLL event invalid needs posted
 Staff will perform separate ACCC analysis using
contingency files based on scope
 Staff will include more automated checks based on
need filters

5

Detailed Project Proposals
• 420

DPPs submitted

• 94

Model Corrections

• 45

Non-Transmission Solutions

• 15

Operating Guides

6

2017 ITP10 Project Consideration
•

2017 ITP10 portfolio projects will be evaluated
against the 2017 ITPNT needs

•

2017 ITP10 portfolio projects that receive an NTC
will be evaluated for acceleration in the 2017
ITPNT timeframe

7

2017 ITPNT Schedule
2017 ITPNT Schedule+
Date

Description

October 4, 2016 November 2, 2016

Staff posts 2017 ITPNT needs assessment list and opens
the Detailed Project Proposal (DPP) window

October 4, 2016

Staff to begin development of solutions and analysis of
DPPs upon receipt

November 2, 2016

Deadline for receipt of all Non-DPP or Order 890
stakeholder solution submittals

December 9, 2016

Staff to begin developing draft portfolio

January 4, 2017
February 1, 2017
+Dates

Staff to post draft portfolio and request cost estimates
TOs provide cost estimates to SPP

subject to change

8

2017 ITP10
Consolidation
and Staging
ESWG
November 16th, 2016

1

Consolidation of Economic Portfolios
•

The ESWG approved 2 final portfolios to be presented to
MOPC/BOD:
 F1 and F2 portfolio projects are to be consolidated into
portfolio, the “CPP Portfolio.”
 F3 portfolio projects will stand alone as the Reference Case
Portfolio, or “non-CPP Portfolio.”

•

The CPP Portfolio will consist of projects that meet the
0.9 B/C threshold calculated by taking 75% of the
project’s benefit in F1 and 25% of the project’s benefit in
F2.

•

Benefits of economic projects in the CPP futures were
evaluated on the respective future’s base case and the
CPP Consolidated Reliability portfolio.

2

Staging of Economic Projects
•

Incremental benefit of each economic project was calculated for the
study and staging years.

•

The reference case portfolio benefits were evaluated in Future 3,
and the CPP portfolio benefits were evaluated in Futures 1 and 2.

•

CPP project benefits were weighted consistent with the
Consolidation process (75% in F1, 25% in F2).

•

Economic projects given an in-service date for the first year (2020
or later) that the B/C ratio was greater than 1.0 based on
interpolation between the staging and study year results.

3

Consolidated CPP Portfolio
Total Cost: $107.1M
Reliability: $28.1M
Economic: $79M

Economic APC
Benefit: $37.8M

Economic B/C:
3.08

4

Consolidated CPP Portfolio - Reliability
General Description
Rebuild 5.5-mile 138kV line from Knox Lee to South Texas Eastman and upgrade any
necessary equipment to increase the branch ratings to 371/470 MVA.
Install 28.8-MVAR capacitor bank at Port Robson 138 kV
Install two 14.4-MVAR capacitor banks (28.8 total MVAR) at Atwood 115kV substation.
Install 14.4-MVAR capacitor bank at Seguin Tap 115kV substation.
Tap the existing 230kV line from Hobbs to Yoakum and the existing 115kV line from
Allred Tap to Waits. Terminate all four end points into new substation.
Install 230/115kV transformer at new Hobbs - Yoakum Tap substation.
Tap the the Nichols to Grapevine 230kV line to construct new substation. Install a new
230/115kV transformer at Nichols - Grapevine tab substation.
Construct new 2-mile 115kV line from Martin to Nichols/Grapevine tap substation.
Install terminal upgrades at Martin to accommodate new 115kV line from the
Nichols/Grapevine tap substation.

Cost
Estimate

Location
(Zone)

Staging
Date

$8,456,250
$2,306,250

AEP
AEP

6/1/2022
6/1/2025

$2,389,707

MIDW

6/1/2024

$9,953,077

SPS

1/1/2020

$14,936,215

SPS

1/1/2020

5

Consolidated CPP Portfolio - Economic
General Description
Install a 345/161 kV transformer at Morgan substation
Rebuild 11.2-mile 138kV line from South Shreveport to Wallace Lake and upgrade any necessary equipment to
increase the branch ratings to 371/478 MVA.

Cost
Estimate
$8,661,250

Location
(Zone)
AECI

Staging
Year
1/1/2020

$17,015,000

AEP

1/1/2023

Rebuild 2.1-mile 161kV line from Siloam Springs (AEP)-Siloam Springs City (GRDA) and upgrade terminal
equipment at Siloam Springs (AEP) and/or Siloam Springs City (GRDA) to increase the rating of the line between
$5,185,885 AEP/GRDA
the substations to at least 446/446 (SN/SE)
$512,500
KCPL
Add 2 ohm Series reactor to Northeast - Charlotte 161 kV line
$3,389,019
MIDW
Build a new second 230 kV line from Knoll to Post Rock.
Install one (1) 138kV phase shifting transformer at Woodward EHV along with upgrading relay, protective, and
$7,459,438
OGE
metering equipment, and all associated and miscellaneous materials.
Upgrade any necessary terminal equipment at Tupelo and/or Tupelo Tap to increase the rating of the 161kV line
$102,500 SPA/WFEC
between the two substations to a summer and winter emergency rating of 169/201 MVA.
Upgrade any necessary terminal equipment at Stanton and/or Tuco to increase the rating of the 115kV line
between the two substations to a summer emergency rating of 154 MVA.
Upgrade any necessary terminal equipment at Indiana and/or Stanton to increase the rating of the 115kV line
between the two substations to a summer emergency rating of 154 MVA.
Upgrade any necessary terminal equipment at Indiana and/or SP-Erskine to increase the rating of the 115kV line
between the two substations to a summer emergency rating of 175 MVA.

$969,942

1/1/2020
1/1/2020
1/1/2020
1/1/2020
1/1/2020

SPS

1/1/2020

Tap the intersection of the 230kV line from Tolk to Yoakum and the 115kV line from Cochran to Lehman Tap and
$11,961,951
terminate all four ends into new substation. Install new 230/115kV transformer at new substation.
Replace first existing 230/115 transformer at Seminole.
$7,423,880
Replace second existing 230/115 transformer at Seminole.

SPS

1/1/2020

SPS

1/1/2020

Tap the existing 230kV line from Hobbs to Yoakum and the existing 115kV line from Allred Tap to Waits.
Terminate all four end points into new substation.
Install 230/115kV transformer at new Hobbs - Yoakum Tap substation.

$9,953,077

SPS

1/1/2020

Build a new double circuit 115 kV line from Magic City to a point on the Logan - Mallard 115 kV line that
minimizes the distance between the new substation and the cut-in point. Bisect the Logan - Mallard 115 kV line
to cut-in the new double circuit 115 kV line.

$3,075,000 WAPA/XEL

1/1/2021

$1,383,750 WAPA/XEL

1/1/2021

Rebuild 1.0 mile 115 kV line from Lawrence - Sioux Falls
Upgrade terminal equipment at Lawrence and/or Sioux Falls to increase the rating of the line between the
substations to 398/398 (SN/SE)
Upgrade any necessary terminal equipment at Butler and/or Altoona to increase the rating of the 138kV line
between the two substations to a summer emergency rating of 110 MVA.
Upgrade any necessary terminal equipment at Kelly and/or Tecumseh to increase the rating of the 161kV line
between the two substations to a summer emergency rating of 151 MVA.
Upgrade any necessary terminal equipment at Neosho and/or Riverton to increase the rating of the 161kV line
between the two substations to a summer emergency rating of 243 MVA.

$244,606

WR

1/1/2020

$1,550,993

WR

1/1/2021

$114,154

WR/EDE

1/1/2020
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Reference Case Portfolio
Total Cost: $62.6M
Reliability: $13.5M
Economic: $49.1M

Economic APC
Benefit: $35.3M

Economic B/C:
4.32
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Reference Case Portfolio - Reliability
General Description
Install 28.8-MVAR capacitor bank at Port Robson 138 kV
Install 28.8-MVAR capacitor bank at IPC 138 kV*
Tap the existing 230kV line from Hobbs to Yoakum and the existing 115kV line from Allred
Tap to Waits. Terminate all four end points into new substation.
Install 230/115kV transformer at new Hobbs - Yoakum Tap substation.

Cost
Location Staging
Estimate
(Zone)
Year
$2,306,250
AEP
6/1/2025
$1,270,836
AEP
1/1/2020
$9,953,077

SPS

6/1/2020

* - Zonal Reliability Project
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Reference Case Portfolio - Economic
General Description
Rebuild 11.2-mile 138kV line from South Shreveport to Wallace Lake and upgrade any
necessary equipment to increase the branch ratings to 371/478 MVA.
Add 1 ohm Series reactor to Northeast - Charlotte 161 kV line
Install one (1) 138kV phase shifting transformer at Woodward EHV along with upgrading
relay, protective, and metering equipment, and all associated and miscellaneous
materials.

Cost
Estimate

Location
(Zone)

Staging
Year

$17,015,000
$512,500

AEP
KCPL

1/1/2022
1/1/2020

$7,459,438

OGE

1/1/2020

SPS

1/1/2020

SPS

1/1/2020

Upgrade any necessary terminal equipment at Stanton and/or Tuco to increase the rating
of the 115kV line between the two substations to a summer emergency rating of 154 MVA.
Upgrade any necessary terminal equipment at Indiana and/or Stanton to increase the
rating of the 115kV line between the two substations to a summer emergency rating of 154
MVA.
Upgrade any necessary terminal equipment at Indiana and/or SP-Erskine to increase the
rating of the 115kV line between the two substations to a summer emergency rating of 175
MVA.
$969,942
Tap the intersection of the 230kV line from Tolk to Yoakum and the 115kV line from
Cochran to Lehman Tap and terminate all four ends into new substation. Install new
230/115kV transformer at new substation.
$11,961,951
Replace first existing 230/115 transformer at Seminole.
Replace second existing 230/115 transformer at Seminole.

$7,423,880

SPS

1/1/2024

Rebuild 7.12-mile 115kV transmission line from Hereford to DS#6 and upgrade any
necessary equipment to increase the summer emergency rating to 240 MVA.

$3,359,671

SPS

1/1/2020

$244,606

WR

1/1/2020

$114,154

WR/EDE

1/1/2020

Upgrade any necessary terminal equipment at Butler and/or Altoona to increase the rating
of the 138kV line between the two substations to a summer emergency rating of 110 MVA.
Upgrade any necessary terminal equipment at Neosho and/or Riverton to increase the
rating of the 161kV line between the two substations to a summer emergency rating of 243
MVA.
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2018 ITPNT Scope
2

Overview
•

2018 ITPNT Scope Overview

•

ITPNT Models

•

Additional Contingencies

•

DC Tie Modeling

•

Local Planning Criteria Process

•

2018 ITPNT Schedule
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2018 ITPNT Scope Overview
•

Purpose

 The 2018 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

•

Study years: 2019 – 2022





•

Scenarios: 0, 5, Base Scenario and SPP BA
Summer Peak for 0, Base Scenario and SPP BA
Winter Peak for 0, 5 and SPP BA
Light Load for 2022 for 0, 5 and SPP BA

Load and Generation

 Non-coincident peak for each modeling area
 Generation with Firm Transmission Service is available for dispatch in
the model

•

Topology

 Includes SPP Transmission Owner topology
 Includes First Tier entities topology
 Includes transmission outages of 6 months or longer

4

2018 ITPNT Models
Description

Scenario 0

Scenario 5

Base Scenario

SPP BA

Year 2 peak

ITPNT 2019SP
ITPNT 2019WP

ITPNT 2019WP

ITPNT 2019SP

ITPNT 2019SP
ITPNT 2019WP

Year 5 peak

ITPNT 2022SP
ITPNT 2022WP

ITPNT 2022WP

ITPNT 2022SP

ITPNT 2022SP
ITPNT 2022WP

Year 5 offpeak

ITPNT 2022L

ITPNT 2022L

ITPNT 2022L

Base Scenario Model only for Summer Peak
• Based on TPITF whitepaper
• Non-coincident peak load forecasts
• Assumed long-term firm transmission service usage levels
• Expected conventional and renewable resource output levels

5

Additional Contingencies
•

Analyze the additional contingencies that do not allow
for NCLL or IFTS using the Scenario 0 models for Year 5
Summer Peak and Off-Peak (Light Load) models

•

Staging will be for Year 5 on all projects needed for
additional contingencies

•

Additional contingencies will be analyzed in the 2018
ITPNT study for Year 5, will not be used to satisfy
compliance

•

2018 ITPNT study additional contingencies that do not
allow for Non-Consequential Load Loss (NCLL) are:
 P2.1, P2.2 (EHV), P2.3 (EHV)
 P3.1, P3.2, P3.3, P3.4, P3.5
 P4.1, P4.2, P4.3, P4.4, P4.5 – All EHV
 P5.1, P5.2, P5.3, P5.4, P5.5 – All EHV
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DC Tie Modeling
•

Scenario 0 & Base Scenario:
•

All DC tie set points will be scheduled the same as the MDWG models
if not exceeding firm service. If firm service is exceeded, the DC ties
will be reduced to the highest capacity of firm service for the
season. If an area has shortfall, available service across the DC tie
may be used as well.

•

Scenario 5: All service is maxed for the following ties:
 Lamar – All service is maxed in scenario 5, SPP is importing
 Welsh – All service is maxed in scenario 5, SPP is exporting
 Oklaunion – Only SPP exporting service is maxed
 Sidney – All service is maxed in scenario 5, SPP is importing

•

2017 ITPNT New DC ties:
 Stegall – Historically flows West to East, biased so SPP is importing
 Rapid City – Historically flows West to East, biased so SPP is importing
 Miles City – All service is maxed up until WAPA has shortfall
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Local Planning Criteria
Process
•

Collect Local Planning Criteria (LPC) from TOs

•

Update auxiliary files with LPC

•

Validate auxiliary files with TOs

•

Run ACCC analysis

•

Post potential violations due to LPC with the
ITPNT Needs Assessment on secure website

•

Receive and post mitigations for LPC potential
violations to secure website
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2018 ITPNT Schedule
Approval
By

Start Date

Completion
Date

TWG

January 2017

March 2017

TWG

March 2017

July 2017

Needs Assessment

TWG

June 2017

September
2017

DPP Response Window

TWG

October 2017

November 2017

Solution Development

TWG

October 2017

December 2017

Draft Portfolio

TWG

December 2017

February 2018

Final Reliability Assessment

TWG

Review report

TWG

Item
Scoping
Model Development (S0, S5,
Base Scenario & SPP BA)

TWG
Final report with recommended
Project Plan
MOPC/BOD

March 2018
March 2018

April 2018

March 2018
April 2018
April 2018
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TPITF Renewable
Modeling
Methodology
SPP Staff

2

Background
•

Transmission Planning Improvement Task Force
(TPITF) whitepaper provides a renewable
modeling methodology for planning models

•

One base scenario reliability model based on
expected conventional and renewable resource
output levels

•

Scenario 5 models wind at 100% firm
transmission service levels

•

Renewable Facilities
 Existing Facilities - Model with firm service at each facility’s highest
summer output for the last three years
 July and August (hours 15:00 – 19:00)

 New Facilities – average of facility peaks within the new resources’
areas will be used to model the resources’ output
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Analysis
•

July & August (15:00 – 19:00) for 2014, 2015, 2016

•

Gathered 5 minute wind output Operational data

•

Calculated Average and Median Peak values for each
hour

•

Gathered firm transmission service levels for each
wind unit (PGEN from 2018S5 ITPNT model)

•

Counted the number of Average or Median Peak
values within each incremental 10% range

•

Summed the incremental hours by area (e.g. Texas)

•

Summed total hours that had a real-time value by area

•

Calculated percentages (incremental hours/total
hours)

4

SPP Region Results

5

Texas Results

6

Oklahoma Results

7

Nebraska Results

8

Kansas Results

9

WAPA – UGP Results

10

Conclusion
• Using

the TPITF Renewable Modeling
Methodology allows wind generation units
to reach 91%-100% of firm transmission
service levels in the planning models
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ITP Manual Outline
1. Introduction
a. Purpose
b. Previous ITP Process-Point to the previous manual
c. TPITF Development (Quick History)
i. New Process Overview
1. Planning Cycle
2. Years Modeled
3. Use of study to satisfy compliance with NERC TPL-001-4
a. Additional Planning Events evaluated
New Analysis?
i.b.
ii. Process Goals
1. ITP Planning Horizon Overview
2. Ad-Hoc Special Studies
iii. Changes to process
0.1. Planning Cycle
0.1. Years Modeled
0.1. Use of study to satisfy compliance with NERC TPL-001-4
.a. Additional Planning Events evaluated
.a. New Analysis?
7.2. Model Development
a. Common Scenario Planning Model Overview
i. Generation
i.1. Retirements
ii. Load Forecasts
iii. Footprint
iv. Renewable ResourcesPolicy Survey-Language to reflect Order 1000 requirement
v. Topology (including Outages 6 months or greater)
vi. Modeling of Firm Transmission Service
vii. Generation Dispatch
1. Conventional
2. Renewables
viii. DC Tie modeling
ix. DC Lines modeling
x. Generator Waiver Requests (better heading?)
xi. Non-SPP Topology Updates
b. SPP BA Economic Model Overview
i. Model Assumptions
1. Market Structure
2. Future Development
3. Policy and Renewable Surveys
4. Topology
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5.
6.
7.
8.

DC Ties
Load Forecasts
Fuel Prices
Hurdle Rates
8.a. Imports/Exports
ii. Model Data
1. Existing Generation and Resource Plan
a. Existing Generation
b. Conventional Resource Plan
c. Renewable Resource Plan
d. Resource Addition Requests
2. Siting
a. Conventional
b. Wind
c. Solar
3. Generator Outlet Facilities
4. Constraint Assessment Methodology
5. Non-SPP Topology Updates
c. SPP BA Powerflow Model Overview
i. Generation
ii. Topology (including Outages 6 months or greater)
iii. Load Forecasts
iv. Resource Plan
1. Demand side resources
iv.2.
v. Generator Outlet Facilities
vi. DC/AC Conversion Process
vii. Reactive Device Setting Adjustments
d. Operational Model Development
3. Benchmarking
vii.
8.4. Needs Assessment
a. Economic Needs Assessment
i. PROMOD analysis
1. Congestion ranking
ii.
b. Reliability Needs Assessment
i. ACCC analysis
1. Common Planning Model
2. SPP BA Model
3. Additional Planning events for Non-Consequential Load Loss
ii. Violation Filtering
iii. Local Planning Criteria
c. Public Policy Assessment
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i. Identify companies with policy shortfall
d. Operational Assessment
i. Chronic Operational Needs Criteria
e. Short Circuit Assessment (for TPL Compliance)
9.5. Solution Development
a. Order 1000 Process
i. DPP Window
ii. Solutions
1. Projects
2. Model Corrections
3. Non-Transmission Solutions
4. Op Guides/Planning Guides
b. Staff solutions
c. TPL mitigations
d. Solution Evaluation Process
i. Economic EvaluationsSolutions
1. Benefit/Cost Ratio threshold
ii. Reliability EvaluationsSolutions
1. Reliability Metrics
2. Non-TPL NeedsViolations
3. TPL NeedsViolations
iii. Policy Evaluations
3.iv. Operational Evaluations
e. Interregional Considerations
10.6.
Portfolio Development
a. Cost Estimation
i. Conceptual Estimates
ii. Study Cost Estimates
1. Non-Competitive Cost Estimates
2. 3rd Party Competitive Cost Estimates
b. Project Selection Methodologies
i. Reliability Project Selection methodology
ii. Economic Project Selection methodology
iii. Public Policy Project Selection methodology
c. Individual Future Portfolios (Economic Study Projects)
i. Groupings
d. Common Planning Model Portfolio (TPL Compliance Projects)
e. Consolidation
f. Project Staging
g. Benefit Metrics
i. Adjusted Production Cost
ii. Savings Due to Lower Ancillary Service Needs and Production Costs
iii. Avoided or Delayed Reliability Projects
iv. Marginal Energy Losses
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h.
i.

11.7.
a.
b.
c.
12.8.
13.9.
14.10.
a.
b.
15.11.
a.
b.

v. Capacity Cost Savings Due to Reduced On-Peak Transmission Losses
vi. Reduction of Emissions Rates and Values
vii. Public Policy Benefits
viii. Assumed Benefit of Mandated Reliability Projects
ix. Mitigation of Transmission Outage Costs
x. Increased Wheeling Through and Out Revenues
Sensitivities
Final Assessments
i. Reliability
ii.
iii. Stability Assessment
Deliverables
Reports
Project List
NTCs
Issuance of NTCs
Reporting Requirements
Staff and Stakeholder Accountability
Revision Request Process
Accountability Process
Appendices
Glossary
As Necessary

Scope
Standardization for
new ITP Process
Reliability Planning

1

Overview
•
•
•
•
•
•
•
•
•
•

System Topology
Load Forecasts*
Generator Outlet Facilities *
Study Cost Estimation Process*
Project Staging*
Shortfalls in Base Model
Reactive Settings Review*
Annual Engineering Data Update*
Reliability Needs Assessment*
Invalidation of DC Constraints

*Requested for Approval
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Scope Standardization Process
•

High-Level current process overview

•

Member feedback of process

•

Incorporate feedback into high-level
process

•

Approve high-level process for language
development

•

Language Development
 Staff draft language for ITP Manual Task Force
(ITPMTF)
 Present language to ITPMTF
 ITPMTF approve language
 Present to TWG/ESWG for review/approval
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System Topology
•

Current Process
 All SPP approved-for-construction upgrades included in
model
 Examples: ITP, GI, TSR, Sponsored, etc.

 Model changes due to Utility’s O&M budget
 Outages 6 months or greater included in model season for
which outages apply
 Latest updates from 1st Tier members
 NTC’s approved for withdrawal removed
 Upgrades requested for re-evaluation removed if notification
criteria met

4

Load Forecasts*
•

Current Process
 MDWG model build process includes member submitted load
forecast through 10 years
 Provided as project and profiles through Modeling on
Demand (MOD) Tool
 50/50 steady state load forecast individual legacy Balancing
Authority (model area) coincident conditions per season as
described in the MDWG Manual
 4 seasonal peak conditions: Summer, Winter, Spring, Fall

•

No recommended changes as part of TPITF process
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Generator Outlet Facilities*
•

Proxy for GI process Starting Point
 Conventional and renewable resource plans approved
 Siting for new resources approved

•

High Level Overview
 New resources added to base powerflow model
 Ramp all (new and existing) generation at POI to 100%
output, one POI at a time
 FCITC to identify all overloads with TDF of > 20% under N-1
 Work with individual TOs to implement GOFs with minimal
system impact
 Leverage solutions from GI Queue where possible,
especially for wind units

•

GOFs not considered for NTCs unless circumstances
justify need for project
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Generator Outlet Facilities *
•

Important Considerations
 Goal: ensure 100% of all MWs from a POI access to
transmission system for economic dispatch
 Not full-blown GI process
 Does not include stability assessment
 Upgrades tend to be smaller in nature to ensure Needs
are not masked due to GOF being included in models
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Study Cost Estimation Process
•

Previous process (2015 ITPNT and ITP10 studies)
 Staff developed Conceptual Cost Estimates (-50%/+100%) for
all solutions
 Study Level cost estimates (±30%) for high-performing
solutions were developed by SPP’s 3rd party cost estimator
 Study completed with final portfolios and baseline costs
developed from 3rd party estimator
 Stakeholder input limited until completion of the study and
±20% cost estimates were needed
 Large number of cost variances and potential NTC reevaluations
 Stakeholders expressed interest in their input into cost
estimation earlier in the study process
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Study Cost Estimation Process
•

Cost Estimation process updates (2016 ITPNT/2017 ITP10)
 Earlier determination of non-competitive upgrades
 Non-competitive upgrades given to incumbent TO for cost
estimation purposes
 Upgrades with potential to be competitive are still sent to 3rd party
for cost estimate
 Draft portfolio projects sent out for Study Estimates

•

2016 ITPNT implemented process for 1st time

•

2016 ITPNT Issues:
 Cyclical process of portfolio project replacements
 Projects deemed infeasible
 Study Level estimates higher than expected

 Need for new Study Level cost estimates
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Study Cost Estimation Process
•

2017 ITP10 Process Changes
 Followed same non-competitive determination process
 Identified multiple top performing projects prior to creating
draft portfolio
 TOs received cost estimates requests in 3 staggered windows
with a 4 week response time
 Resulted in some undue burden on TOs that received large
number of estimates
 Staff still requested additional estimates after expected
deadline due to infeasibility or higher than expected costs
from TOs
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Study Cost Estimation Process
Questions
•

Follow approved process for non-competitive estimates

•

TPITF proposed schedule includes 2 cost estimate
windows for TO estimates

•

2 weeks for each window with Planning Summit in
between

•

Identify multiple high performing projects that will
receive cost estimates
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Project Staging*
•

Linear Interpolation
 Requires 2 years of data
 Calculate loading or pu
voltage value for same
mon/con pair in same season
for both years
 Determine when loading or
voltage value crosses
threshold of violation based

•

Need date is the year/season
in which the violation occurs
 Projects solving multiple
needs, staged for first instance
of violation

•

Earliest date chosen if
project meets multiple Need
Types (Voltage, Thermal,
Economic, etc.)
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Shortfalls in Base Model
•

Shortfalls in ITP Base model more likely to occur in Year 10

•

Year 10 ITP model only analyzed in ITP10 studies which
incorporates Resource Planning to ensure no shortfalls occur

•

MDWG addresses shortfalls by allowing proxy generation to
be added to base model

•

ITPNT models remove proxy generation, however, Year 10
model analyzed during study

•

ITP Manual currently considers shortfall process or adding
generation necessary for reactive support

13

Shortfalls in Base Model
•

Placeholder

14

Reactive Device Settings*
•

Previous Process
 Once DC/AC conversion complete, TWG would review and
approve models without opportunity to consider any changes
for reactive settings
 Errors caught after Needs Assessment posted and corrected
during backend of study

•

New process (2017 ITP10)
 Once DC/AC conversion complete, staff and stakeholders
completed model review
 Reviewed dispatch to ensure correct units online
 Review of reactive device settings (Cap Banks, Taps, Vscheds)
 Resulted in more accurate model and reducing the amount of
potential voltage needs
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Annual Engineering Data
Update*
•

Current Process
 New data submittal process for data that requires updates annually
 Data request document sent out/posted annually for stakeholder
consumption
 Outlines who is required to submit, request date, submission
deadline, and SPP Point of Contact for each piece of data required.
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Annual Engineering Data
Update*
•

Staff would like to continue the implementation of this
process

•

Update document for each study
 Request Dates
 Due Dates
 Staff Point of Contacts

•

Post publicly on website, update as needed with
deadlines that change

•

For data that is needed to complete ITP process,
document will be utilized in staff/stakeholder
accountability process described in TPITF Whitepaper
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Model Approval and Reliability
Needs Assessment
•

Current Model Approval process





•

Each completed model set will receive final review period
Ensure all model feedback properly incorporated
TWG Vote to approve models prior to Needs Assessment
Once approved Needs Assessment begins

Current Needs Assessment process (N-1)
 Software generated automatic N-1 contingency analysis
 Add member submitted breaker – breaker N-1 contingencies
 Initial results go through staff filtering process to determine valid
violations to be included as Needs

•

Current Needs Assessment process (additional contingencies)
 User submitted P Events tested
 Initial results go through staff filtering process to determine valid
violations to be included as Needs
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Model Approval and Reliability
Needs Assessment
•

Current Process for PSSE settings
 Area Interchange enabled on NT and MDWG Models, except
for generator outages
 Area Interchange disabled for DC/AC converted powerflow
models
 Shunts and Taps allowed to move as necessary within the
software
 If these settings do not work, initial set of non-converged
contingencies will go through solve process where shunts and
caps are locked

•

Current Process for non-converged contingencies
 Staff makes an effort to solve all non-converged contingencies
 Any violations resulting from non-converged contingencies
added to Needs Assessment
 If contingency can not be solved manually, staff will speak to event
submitter to help solve

 If contingency can not be solved, Need will be shown for
voltage collapse in a geographical area near the contingency

19

Model Approval and Reliability
Needs Assessment
•

Staff goes through the list of violations to invalidate any
possible violations





Past violations deemed invalid
Instances where caps and transformer taps locked
Backfed transformers
Others

20

Invalidation of DC Constraints
•

Current Process (new to 2017 ITP10)
 Thermal overloads resulting from contingency analysis
compared to economic constraint list
 Exact matches and constraints similar to overloads invalidated
 Staff’s reasoning: Overloads that only proved to be binding in
the economic model should be analyzed using economic
evaluation methods because the market would successfully be
able to dispatch around overload
 Allows economic potential to develop over time to ensure best
project is selected

•

TWG and ESWG approved initial implementation of this
process

•

Posted list of invalidated DC constraints for transparency
purposes

21

Invalidation of DC Constraints
•

Additional Options
 Derating Constraints in event file
 % based on kV value
 Set threshold value

 Exclude if loading < threshold value (Ex. 105%)

22
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Transmission Planning Improvement Task Force (TPITF)
Recommendations Whitepaper
Purpose
Since the adoption of the Integrated Transmission Planning process, there has been an improvement in
the planning of needed transmission. The ITP process has helped to determine the transmission needs
for the SPP region and facilitated investment in over $5.5 Billion of cost effective transmission. SPP has
now completed two cycles of the ITP and is now in the midst of the 2017 ITP10. The experience of
stakeholders and the SPP has shed light on the strengths of the ITP process as well as potential
improvements that could be made.
The Transmission Planning Improvement Task Force (TPITF) was assembled by the SPP Strategic Planning
Committee (SPC) and the Market and Operations Policy Committee (MOPC) and given the responsibility
for developing recommendations that will improve the regional planning processes. The objective was
to make the SPP transmission planning process more responsive to the effects of the continued growth
of SPP’s transmission system, changes in the SPP markets, as well as the challenges and opportunities
presented by changing federal and state energy and environmental regulations, and NERC compliance
requirements. The TPITF recommendations are intended to represent a consolidated, coordinated
approach in planning, managing, and maintaining the SPP transmission system, and improve the existing
processes, with a particular emphasis on any progress that may be made to increase the availability of
transmission service to SPP’s customers without unduly compromising system reliability. The
recommendations in this report are intended to enable the cost-effective use of capital-intensive
generating resources for the benefit of all end-use customers in the SPP footprint and to further develop
and enhance policies, tools, and practices to optimize the use of the transmission system. The TPITF was
tasked with reviewing, evaluating, and proposing recommendations on the following:
1 . The methodologies and modeling practices used in the Generator Interconnection Studies;
Aggregate Transmission Service Studies; Integrated Transmission Planning (Near Term, 10, and
20), SPP TPL Compliance Assessments and the MDWG model development process to ensure
effectiveness, consistency, and to determine if any gaps exist between the various processes.
Where appropriate, the TPITF will collaborate with the SPP committees and working groups
involved in the development and approval process for SPP planning.
2 . Utilization of data, including data collected by operations that will benchmark, to the best
ability, the real-time and planning horizon assessments to ensure consistency in the planning
process.
3. The appropriateness of the planning cycle and assessments, including but not limited to, the
effectiveness of using production cost modeling in more assessments; development, use, and
weighting of futures, scenarios and sensitivities; the metrics used to evaluate proposed projects,
in particular those that evaluate the impact on rate payers, and planning the transmission
system beyond the traditional planning criteria of first contingency (“N-1”) in accordance with
the approved NERC Standard TPL-001-4 1.
A copy of NERC Standard TPL-001-4 can be found at the following location:
http://www.nerc.com/_layouts/PrintStandard.aspx?standardnumber=TPL-001-4&title=Transmission System Planning Performance
Requirements&jurisdiction=United States
1

Transmission Planning Improvement Task Force (TPITF) Recommendations Whitepaper
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The TPITF has developed a set of five recommendations to accomplish this scope of work that will be
discussed in detail throughout this whitepaper. These five recommendations are as follows.
1. Replace the current ITP schedules to produce an annual transmission expansion plan
2. Create a standardized scope
3. Establish a common planning model for use across the various SPP planning process
4. Utilize a holistic approach to planning
5. Create a Staff/Stakeholder accountability program

Common Planning
Model
Standardized
Scope

Annual Planning
Cycle

Holistic Planning

ITP

Staff/Stakholder
Accountability

Transmission Planning Improvement Task Force (TPITF) Recommendations Whitepaper

5

Annual ITP Planning Cycle
Purpose
The current ITP planning cycle consists of the ITPNT, ITP10, and ITP20 assessments performed over the
course of three years. The TPITF sees value in performing a single ITP planning study that incorporates
near- and long-term views with the study producing a planning report and transmission project
recommendations on an annual basis. The efficiencies gained through the combination of the ITPNT
and ITP10 assessment processes and the increased frequency of the completion of a forward-looking,
annually published planning study will help address members’ requests for additional synergy and
flexibility within SPP’s planning process.

Current State
Planning Cycle
Section III of Attachment O of SPP’s Open Access Transmission Tariff (Tariff) describes the Integrated
Transmission Planning (ITP) process as “...an iterative three-year process that includes the 20-Year, 10Year, and Near Term Assessment.” The 20-Year (ITP20) and 10-Year Assessments (ITP10) are each
performed once every three years as part of the three-year planning cycle with the ITP20 generally
performed in the first half of each planning cycle. The Near Term Assessment (ITPNT) is performed on
an annual basis to maintain system reliability in the short-term. In aggregate, these assessments
evaluate the cost-effectiveness of proposed solutions needed in Years 2, 5, 10, and 20 over a 40-year
horizon. The cycle is shown below and iterated every three years.
Year 1

Year 2

Year 3

ITPNT

ITPNT

ITPNT

ITP20

ITP10

The ITP20 is performed in the first half of the 3-year planning cycle to guide the development of plans
for the ITP10 and ITPNT assessments. The ITP20 is primarily a strategic economic study designed to
identify a transmission expansion portfolio containing Extra High Voltage (EHV) projects that would
provide the flexibility to address reliability needs, support policy initiatives, and enable economic
opportunities in the SPP transmission system under a wide range of future system scenarios within the
studied 20-year horizon. The ITP20 portfolio is not likely to result in the issuance of Notifications to
Construct (NTCs) for specific projects, but rather is a longer-term strategic vision expected to better
inform planning decisions in the 5-10 year horizon including the “right-sizing” of projects in support of
potential system needs observed in the 20-year horizon.
The ITP10 is performed in the second half of the 3-year planning cycle. The ITP10 is intended to study in
further detail a subset of future scenarios studied in the ITP20. The ITP10 is designed to develop a
transmission expansion portfolio containing primarily 100 kV and above projects needed to address
reliability needs, support policy initiatives, and enable economic opportunities in the SPP transmission
system within the studied 10-year horizon. This portfolio of projects is likely to be recommended for
NTCs.
The ITPNT is performed annually over the 3-year planning cycle. Unlike the ITP20 and ITP10, the ITPNT
does not assess economic or public policy needs, but instead focuses exclusively on the reliability needs
of the system associated with forecasted load growth and maintenance of long-term firm transmission
service within the studied 5-year horizon.
Annual ITP Planning Cycle
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TPITF Issues Related to Current Planning Cycle
The TPITF identified a number of issues related to the current planning cycle that inhibit the flexibility,
quality, and timeliness of the SPP planning process. While the complete issues list can be found in
Appendix C, issues related to the planning study cycle are summarized as follows:
•

The 3-year planning cycle is too long and is inflexible in addressing changing system needs.

•

The frequency of the 10-year planning assessment (once every 3 years) is inadequate.

•

The ITP20 is performed too frequently based on practical value compared with the time and
cost to perform the assessment.

•

Performing the planning assessments separately reduces the opportunities for synergy in
addressing the reliability, public policy, compliance, and economic needs of the SPP system with
NTCs.

Desired State
Proposed Planning Cycle
The TPITF proposes an ITP 10-year assessment process that produces an annual report and transmission
expansion plan. The proposed planning cycle, as illustrated below, will consist of scope development
and reliability and economic model builds prior to the planning assessment. Planning models for
succeeding studies will be built concurrently with the in-process study to allow the annual performance
of the 10-year assessment. The cycle will iterate in this fashion producing an annual report in perpetuity.
Further details can be found in the Transition and Implementation section.

The annual assessment cycle addresses Stakeholder concerns that the current planning process takes
too long by reducing the ITP planning cycle from 36 months to 12. This is achieved primarily by three
changes to the existing process. First, the TPITF proposes removing the ITP20 from the standard ITP
Annual ITP Planning Cycle
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planning cycle. While the TPITF recognizes the ITP20 provides significant strategic value, the deliverable
of the study is informational and may not need to be refreshed with triennial frequency. Due to the
intense resource usage and the desire to reduce the duration of the planning cycle, but yet maintain the
value of the ITP20, the TPITF recommends removing the ITP20 from the planning cycle and performing it
separately no less than once every five years unless as directed by the SPP Board with input from the
Strategic Planning Committee (SPC). Second, the remaining 18-month cycle will become an annual 10year assessment cycle that produces an annual report and transmission expansion plan. With each
cycle, a 10-year assessment will be performed that combines the ITPNT, ITP10, TPL-001-4 Short Circuit,
and portions of the TPL-001-4 Steady State assessments into one assessment, which is discussed in
further detail in the Holistic Planning Process section. This change is intended to increase synergy by
performing the multiple planning assessments in unison. Lastly, the assessment and model build cycles
will overlap by 12 months producing three 10-year assessments over a three-year period as opposed to
just one 10-year assessment in that same timeframe with the current ITP process. This approach
addresses the goal of increasing the frequency of the 10-year assessments for reliability, public policy,
and economic needs.

Annual ITP Planning Cycle
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Standardized ITP Assessment Scope
Purpose
A large concern for SPP Staff and TPITF members is the amount of SPP Stakeholder and Staff time spent
during each study process reviewing and approving scope items that tend to remain the same from
study to study. The TPITF recommends the review and standardization of study scope items that remain
relatively unchanged throughout each study iteration. This standardization will provide specific details
around each scope item and eliminate the need for repetitive reviews and approvals. Stakeholders will
retain the ability to modify standardized scope items by using the SPP Revision Request process as
discussed in more detail below.
An additional benefit of standardization will be an increase in the consistency of how the studies are
performed year over year which will help facilitate more detailed project analysis.

Current State
Integrated Transmission Planning Manual 2
The Integrated Transmission Planning Manual (ITP Manual) is a comprehensive document describing the
model building and assessment processes of the ITPNT, ITP20, and ITP10 studies. It also includes
language describing futures development, the Order 1000 process, and the deliverables for each of the
assessments. While the ITP Manual goes to great length to describe the numerous aspects of the
assessments, it is written in a fashion that leaves several scope items open for a range of interpretation.
This results in the need for working group review and approval with each ITP cycle. As a result, specific
detail is drafted in study scopes that are then circulated through the corresponding working groups,
including MOPC, for approval.
Study Scope Development and Approval
The scope development processes between the ITPNT and ITP10 are similar in the way the scope
documents are created but differ in how they are approved. For both processes, the scope documents
are developed during the initial planning phases of the studies. These documents are developed by SPP
Staff and reviewed and approved by the appropriate working groups before moving on to MOPC and the
SPP BOD for final approvals. Where the processes differ is in the level of detail incorporated for each
scope item. The scope for the ITPNT is constructed to include the final process details for each item so
that the final approval of the scope solidifies the scope for the remainder of the study. The ITP10’s
approach differs in that the scope is constructed at a high-level with specific criteria surrounding each
scope item formulated during the study process at a time before the corresponding actions occur.
While a high-level scope is approved on the front-end of the ITP10 study process, specifics are not
always reviewed and approved until after the study process has commenced and those scope-specific
processes are ready to commence.
TPITF Issues Related to Study Scopes
The TPITF identified a number of issues related to study scopes that inhibit the flexibility, quality, and
timeliness of the SPP planning process. While the complete issues list can be found in Appendix C,
issues related to the planning study cycle are summarized as follows:

2

Integrated Transmission Planning Manual: http://www.spp.org/documents/28615/2015_itp_manual_append_1.pdf
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•

•
•

There is inconsistency from study to study in how some scope items are implemented. The
scope can change mid-process due to a change in the expectations of members or
conflicting expectations among members. This can cause difficulty with building consensus
toward the approval of resultant transmission plans.
Scope review and approval by working groups can take a long time and cause delays in the
process. Scope approval, including individual scope items, can take several working group
meetings before approval is granted creating a bottleneck in the study schedule.
The lack of standardization in the study scope makes it difficult to estimate the amount of
SPP and member resources needed to complete the study.

Desired State
Standardized Scope
The review and approval of methodologies and criteria that guide study processes will be included in the
ITP Manual as standard study scope items. These are processes that will remain the same under
typical/normal circumstances from study to study. Outside of minor modifications, these items will not
require the same level of scrutiny and vetting other scope items like the definition of study futures may
require. Standardizing these planning principles will simplify the scope development process, eliminate
the need to review and approve these items annually, and help to provide the consistency members
seek for the planning studies.
The TPITF recommends the following scope items relating to data inputs and analysis be reviewed for
standardization in the ITP Manual. SPP Staff will work with the appropriate working groups to set the
standard for each item.
• Economic model development
• Economic model generation parameters
• Market structure
• Load forecasts
• System topology
• Transmission service
• CBA model
• Resource plans
• Renewable modeling
• Siting plan
• DC ties and lines
• Fuel prices
• Renewable survey
• Hurdle rates
• Benchmarking
• Generation resources
• Exports/imports - first tier
• Consolidation
Assumptions Document

•
•
•
•
•
•
•
•
•
•
•
•
•
•

Define constraints
Needs assessments –
economic/policy/reliability
DPP window
Cost estimates
Solution development –
economic/policy/reliability
Interregional considerations
40-year financial analysis
Benefit metrics
Sensitivities
Staging
Reactive needs
Stability assessment
NERC TPL-001-4
Supplemental data for non-compliance
to submittal deadlines

An assumptions document will be developed to fully outline and describe those study scope items that
will require Stakeholder review and approval with each new study. These items will be approved by the
appropriate working groups during the scope development phase of the planning cycle.
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Scope items such as the definitions of futures or scenarios and sensitivities may change with each study
iteration in order to provide the appropriate context under which to assess the future performance of
the existing transmission system and any needed improvements. For the 2017 ITP10 Assessment, the
futures were modified to reflect the EPA’s Clean Power Plan. Maintaining the ability to change these
assumptions from study to study will provide the flexibility needed for the long-term transmission
planning process.
The TPITF considers the following scope items assumption items and recommends their inclusion in the
assumptions document. Items like Fuel Prices which were listed as standardized items above may
contain assumption elements like Gas Prices listed below. While the standard process or definition may
remain unchanged, data ouputs/inputs from those items may change from study to study and may
require review and approval.
•
•
•
•

Futures selection
Gas prices
Renewable levels
Final portfolio selection

The TWG and ESWG should review and approve the scope items that will be standardized and the scope
items that will be a part of the assumptions document and update the ITP Manual accordingly. The
TPITF recommends moving the revised ITP Manual under SPP’s Revision Request process.
Revision Request (RR) Process for Scope Changes
Once the standardized scope is approved, modifications to the standardized scope document will be
submitted through the SPP Revision Request (RR). The RR process is a key component of SPP’s
Stakeholder processes and allows Stakeholder input into decision making. It will place guidelines around
the approval and implementation of study scope changes. The Revision Requests will be made via SPP’s
Request Management System (RMS) which will allow for the tracking and reporting of scope revision
submissions.
This process will give Stakeholders the ability to submit scope revisions for review by other Stakeholders
without interrupting the study process which will decrease the mid-process disruptions that have been
experienced in past studies. Approved revisions will be incorporated into the scope of the subsequent
study.
The TPITF believes the leveraging of the RR process will appropriately address member concerns while
reducing the considerable amount of time it has taken in past studies to finalize the study scope due to
numerous revisions submitted by Stakeholders.
The TPITF envisions the use of the RR process to address improvements to the foundational scope items
standardized within the ITP Manual. The TPITF recognizes the importance of Stakeholder input into the
scope development process; however, it is the Task Force’s desire to see that substantive changes
receive proper Stakeholder vetting and approval before implementation.
Standardized scope items will retain flexibility by granting the appropriate working group the ability to
provide guidance on items as prescribed by the ITP Manual. An example of this flexibility may be with
the standardizing of the scope item Fuel Prices. Standardized language may include the mechanism for
setting fuel prices. Per the scope, the selected index would always be used for pricing information,
however, the actual price of natural gas may change year-over-year. As the natural gas fuel prices
change, the recommended prices would become a part of the assumptions while the standardized scope
item would remain unchanged. If a Stakeholder recommends the use of another source for pricing
Standardized ITP Assessment Scope
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information, that recommendation would be submitted through the RR process for proper Stakeholder
vetting and approval.
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Common Planning Model
Purpose
The SPP Modeling department in conjunction with the Model Development Working Group (MDWG) is
responsible for developing the SPP Steady-State, Short Circuit, and Dynamics models. These model sets
serve as the basis for further refinement into the base models for ITP and TPL Steady State assessments.
The Economic Planning department is responsible for constructing the Economic model that is used
during performance of the ITP10 study. The TPITF Scope document lists as one of its three objectives
the “Utilization of data, including data collected by operations that will benchmark, to the best ability,
the real-time and planning horizon assessments to ensure consistency in the planning process.” To
meet the goal of consistency in the planning process, the TPITF recommends the building of a common
base reliability model that will be used for all SPP planning processes including Transmission Service and
Generation Interconnection as well as the ITP. This base reliability model will also serve as the base
model for the TPL Steady State assessment. The TPITF also recommends the TWG select the TPL
sensitivity case from the CBA Reliability model set.

Current State
The set of models currently used in the SPP planning processes are listed below. The ITPNT Reliability
and the TPL Steady State models use the MDWG Powerflow model as their base model.
Description
3

Year 1

Year 2
Scenario 0: ITPNT
SP & WP

---ITPNT
Reliability
ITP10
Economic
ITP10
Reliability

CBA: ITPNT SP &
WP
----

----

----

----

R2.1.1 Y-1 Peak:
MDWG S (base)
& ITPNT SP5
(sensitivity)

3

Scenario 5: ITPNT
SP & WP

TPL - Steady
State
Assessment

R2.1.2 Y-1 OffPeak: MDWG L
(base) & ITPNT
L5 (sensitivity)

TPL - Series
Short Circuit

S Max Fault

Year 5

Year 10

Total

Scenario 0: ITPNT SP & WP
Scenario 5: ITPNT SP & WP
----

CBA: ITPNT SP & WP
Scenario 0, 5, & CBA (offpeak): ITPNT L

15

DC/AC Future (1/2/3): S & L

Futures (1/2/3):
8760 hrs
DC/AC Future
(1/2/3): S & L

12

R2.1.1 Y-5 Peak: MDWG
(base) & ITPNT SP5
(sensitivity)

R2.2.1 Y-10
Peak: MDWG S
(base)

4

Futures (1/2/3): 8760 hrs

6

----

1

Cases are defined as: SP (summer peak), WP (winter peak), L (light load), and S (summer)
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The current model build schedule can be summarized as shown below.

MDWG Models
The final MDWG Powerflow and Short Circuit models are typically scheduled to post simultaneously.
This posting is usually scheduled for the 1st quarter of each new calendar year in the February
timeframe.
Work on the MDWG Dynamics model is performed prior to the posting of the MDWG Powerflow model.
The effort consists of building the DYRE files, incorporating topology updates submitted by members,
and mitigating errors found in the model. Following the posting of the MDWG Powerflow model, the
Dynamics model build continues, lasting approximately six months in duration.
ITP Models
The ITPNT Reliability models are built using the same database (MOD) as the MDWG Powerflow models.
As with the Dynamics model build, work on the ITPNT Reliability model is performed prior to the posting
of the final MDWG Powerflow models. This consists of modeling topology updates to reflect only
existing and approved facilities, transactions, and updates to generation dispatch. Following the posting
of the MDWG Powerflow models, the ITPNT Reliability model build will continue for approximately three
months in duration.
The CBA Reliability model uses the initial pass of the ITPNT Scenario 0 Reliability model as its topology
base. ITP10 economic data is utilized to provide seasonal generation economics, wind profiles, and
hydro profiles. Each pass of the CBA Reliability model is dispatched based on a security constrained
economic dispatch (SCED) and provided for member review.
The ITP10 models are based on the 10-year ITPNT Scenario 0, summer peak model. It incorporates the
Scenario’s topology for base load and generation. This topology is the base of the PROMOD economic
model. The next steps in the economic model build process are the load and generation reviews where
members can confirm or adjust their load, add economic data to the existing generation, and confirm or
adjust the resource name plate values used to create the 10-year ITPNT model. In order to meet the
renewable capacity and/or energy requirements, SPP Staff will evaluate if all the requirements are met
and if they are not met, add additional renewable resources to the model. It is also necessary to meet
the required capacity margin for each zone. To achieve that, it is necessary to develop a resource plan
where conventional and renewable prototypes are considered to determine needed and more
economically viable additions. Resources added to the economic model are then sited throughout the
SPP system. The last step in the model build process is to perform a constraint assessment to verify how
the models behave when the system is constrained and to identify any new flowgates that should be
monitored. The number of models is dependent on the amount of Futures included in the ITP10 study
scope. Members are responsible for the review and approval the model sets, and provide vital feedback
during each of the model build steps mentioned above.
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TPITF Issues Related to Current Modeling Practices
The TPITF identified a number of issues related to the planning models and their corresponding builds
that inhibit the efficiency, consistency, and accuracy of the currently constructed model sets. While the
complete issues list can be found in Appendix C, issues related to the models are summarized as follows:
•
•
•

Models are not constructed in a consistent manner across the planning processes. Models are
fundamentally different between the processes.
Separate model builds for the different planning processes place additional burdens on
members to submit and review data several times throughout the year.
The models are not indicative of what is happening in real-time under the new Integrated
Marketplace. Market and Operations feedback should be reflected in the model development
process.

Desired State
The table below lists the proposed model sets for the TPITF recommended ITP planning cycle. These
models differ significantly from the planning model sets currently built and are described in further
detail below. The base reliability model listed and described below will become the base model for all of
SPP’s planning processes including Transmission Service, Generation Interconnection, and the TPL
Steady State compliance study. This will address concerns Stakeholders have expressed over model
consistency between the planning processes.
Description

Year 2

Year 5

One Future
Coincident Peak
4
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

Summer
Winter
Light Load
Non-coincident
Peak (3)

Summer
Winter
Light Load
Non-coincident
Peak (3)

Summer
Winter
Light Load
Non-coincident
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 - Series Short
Circuit

S Max Fault

Reliability: CBA
(TPL Sensitivity
Case)
Reliability:
Base Scenario
TPL: Powerflow

Year 10

Total

1

The proposed model build schedule is listed below. In order to meet the model build timeline necessary
to facilitate the 12-month ITP assessment window, the ITP Reliability model will be built in parallel with
the MDWG Powerflow and Short Circuit models. With this change, the TPITF recognizes the need to
collect the data required to build the ITP Reliability model earlier in the process than it is requested
today. The current MDWG model build schedule will be leveraged to govern the collection of required
4

NERC defines On-Peak as “...periods of higher electrical demand.” and Off-Peak as “...periods of lower electrical demand.”
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data. Leveraging the MDWG model build schedule will address member concerns with multiple data
review and submittal windows found across the separate model builds in the planning processes.
Required data will be requested, submitted, and reviewed on the front-end of the model build process,
thereby eliminating the multi-process burdens currently experienced by members.
Efficiencies implemented in the Economic model build process will also help facilitate the 12-month ITP
assessment window by reducing the build time to a little over six months.

The TPITF recommends the structure of the ITP model sets to consist of the following:
•

Base Reliability Model

•

Economic Model

•

CBA Reliability Model

Base Reliability Model
At least one scenario powerflow model will be required in order to meet the reliability planning
requirements for the SPP region. This base reliability model will be developed as an indicative
representation of how entities within SPP responsible for serving network load would serve network
load utilizing network resources only. This model would consist of non-coincident peak load forecasts,
assumed long-term firm transmission service usage levels, and expected conventional and renewable
resource output levels. The TPITF recommends the modeling of renewable facilities with firm service at
each facility’s highest summer output (months July and August; hours 15:00-19:00) for the last three
years per facility and off-peak and light load at 100% of firm service. For new renewable resources, the
average of facility peaks within the new resources’ areas will be used to model the resources’ outputs.
The Year 2, 5, and 10 base reliability model set utilized for regional and sub-regional reliability planning
will also be utilized as the base model for long-term firm transmission service request studies. However,
this base model will be adjusted as necessary to appropriately analyze and integrate transmission
service requests consistent with the SPP Tariff provisions and business practices that govern the process.
The base model set will not include the 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 Auction Revenue Rights (ARRs) and ultimately
Transmission Congestion Rights (TCRs) in the TCR market.
The Year 2, 5, and 10 base reliability model sets utilized for regional and sub-regional reliability planning
will also be utilized as the base model sets for generator interconnection request studies. However, the
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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 Model
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 study years (Years 2, 5, and 10).
A single economic model will be developed for the one 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. Up to three economic
models will be developed for the reference case future in Years 5 and 10. As a result, up to seven total
economic models may be developed to support economic assessments.
The current economic and policy study processes for the ITP10 require needs assessments for Year 10
only. The proposal above will add additional economic and policy needs assessments for Years 2 and 5.
CBA Reliability Model
The CBA powerflow models will be developed as an indicative representation of how load would be
served 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. The TPITF recommends the TWG select
the TPL sensitivity case from the CBA Reliability model set.
TPL Assessment Models
The Year 2, 5, and 10 base reliability model sets utilized for regional and sub-regional reliability planning
will be utilized as the base model sets for the TPL Steady State assessment. As noted above, the CBA
powerflow model set will be used for the selection of the sensitivity case required in addition to the
base case model for TPL compliance. Not all of the reliability or CBA models will be used, only the
models necessary to meet compliance with TPL-001-4.
The MDWG 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

This model set establishes category P0 as the normal System condition and defines the models that will
be used for the short circuit analyses to comply with requirement TPL-001-4 R2.3 as the Maximum Fault
Year 2 Summer.
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Holistic Planning Process
Purpose
The TPITF envisions an efficient and effective planning process in which all SPP regional Planning
assessments are coordinated to produce transmission expansion plans that will optimize the use of the
SPP transmission system while maintaining reliability.
Creating efficiencies in the planning process by synchronizing processes and coordinating study findings
will be the building blocks by which a planning process will be constructed that will address reliability,
economics, public policy, and regulatory compliance needs over the 10-year planning cycle.
Aligning planning processes along with SPP Operations will facilitate the sharing of the most accurate
information and data between studies and will allow the ITP process the opportunity to address issues
that may have not been identified in the Generation Interconnection and Transmission Service Study
processes but that are observed within the real-time environment.

Current State
TPITF Issues with Parallel Planning Processes
The TPITF identified a number of issues related to the various aspects of the planning process. While
the complete issues list can be found in Appendix C, issues related to the planning process are
summarized as follows
•

Chronic operational issues not being addressed in the long-term planning process.

•

Project evaluation and selection does not consider all factors necessary for comprehensive
engineering economic analysis. Planning horizon assessments do not appropriately account for
the impacts of real-time markets.

•

Planning process has no regional funding mechanism for projects necessary to mitigate higher
depth contingency planning required for NERC compliance.

•

Planning processes are disconnected and do not inform one another.

Desired State
The TPITF proposes a regional planning process built to leverage knowledge of the transmission system’s
reliability, public policy, compliance, and economic needs, as well as generation interconnection and
transmission service request impacts in order to develop a more cost-effective transmission portfolio for
a 10-year planning horizon. The TPITF believes this will be enabled by utilizing a common set of
foundational modeling assumptions as the starting point for all planning studies within the planning
cycle as discussed in the Common Planning Model section of this whitepaper. The staging of the model
builds for all reliability, public policy, compliance, and economic studies will be determined to produce a
single needs assessment for the 10-year planning horizon. System needs resulting from generation
interconnection and transmission service requests will be identified within the currently established
timelines for those processes. However, the evaluation of transmission service needs and associated
projects will be coordinated with those identified in the 10-year horizon regional planning process to
facilitate continuity in the overall transmission expansion plan.
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Reliability and Compliance Assessments
Reliability and compliance needs will be determined based on NERC Standards, SPP Planning Criteria,
and Sub-Regional Planning Criteria of individual SPP members. The reliability needs will be produced
from the base reliability and CBA reliability models for Years 2, 5, and 10 as described in further detail in
the Common Planning Model section of this whitepaper. The base reliability needs will represent
potential criteria violations based on a model set that utilizes only firm resources and firm transactions
to serve non-coincident network load on an individual Balancing Authority (BA) by individual BA basis.
The CBA reliability needs will represent potential criteria violations based on a model set that utilizes
both firm and non-firm resources with a market dispatch to serve SPP coincident network load.
Compliance needs will be produced from the TPL base reliability and Short Circuit models for Years 2, 5,
and 10 as described in further detail in the Common Planning Model section. Compliance needs that
may be considered for NTCs will represent TPL-001-4 contingencies that do not allow for nonconsequential load loss or interruption of firm transmission service (P0-P3). Mitigations, at a minimum,
will be developed by SPP Staff or the applicable TP for TPL-001-4 contingencies that do allow for nonconsequential load loss or interruption of firm transmission service (P4-P7). Planning Event descriptions
are listed in Appendix A.
After reviewing the TPL stability study process, the TPITF chose not to include the study in the ITP
planning process. Factors considered were the historical lack of issues identified in the process that
would require transmission projects, the use of the proposed ITP models, Order 1000 implications, and
the general consensus within the TPITF that inclusion of the assessment does not provide any tangible
benefit to the study that would justify the potential resource, cost, and schedule impacts its inclusion
would have on the ITP planning process. The remaining TPL Steady State events will be handled along
with the stability process outside of the ITP process.
Public Policy Assessments
Public policy needs are considered to be any system deficiency that prohibits attaining renewable
energy mandates or goals in the economic model runs for each Future in Years 2, 5, and 10 due to
renewable energy curtailments caused by transmission congestion.
Economic Assessments
Economic needs will be determined based on the adverse impact of congestion on the cost of energy
production, energy purchases, and sales for the SPP region. This will be achieved by monitoring key
system constraints with thermal limitations. SPP Staff will conduct transfer analysis as needed to
identify any voltage stability limitations that may precede the system’s thermal limitations and also
include these voltage stability limitations in the system constraints list. Economic needs will be
produced from the economic models for Years 2, 5, and 10 described in further detail in the Common
Planning Model section. Economic needs will represent a list of the most congested flowgates in the
economic model runs for each Future in Years 2, 5, and 10.
Generation Interconnection Request Assessments
Generation interconnection needs will be determined based on NERC Criteria, SPP Planning Criteria, and
Sub-Regional Planning Criteria of individual SPP members. The reliability needs will be produced from
the models that begin with the base reliability models for Years 2, 5, and 10 as described in further
detail in the Common Planning Model section. All generation interconnection requests will be added to
the models. The reliability needs identified will represent potential criteria violations due to the
interconnection of the generation determined from the powerflow, dynamic stability, and short circuit
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assessments. For the powerflow assessment, transmission reinforcement is required for violations that
meet the generator interconnection criteria for impacts to the constraints for the contingencies
specified in the ITP process. For the stability analysis, unstable conditions will be addressed for
transmission reinforcement for contingencies specified in the dynamic stability assessment for TPL-0014 contingencies equivalent to P0, P1, P2.1-2.3, P4, and P5 as identified by SPP and the Transmission
Owners. Higher depth contingencies (P6-P7) will be evaluated as necessary for the location of the
generation for mitigations. For the short circuit assessment, transmission reinforcement will be
required for a scenario with all generation and all transmission elements in service (P0).
Transmission Service Request Assessments
Transmission service needs will be determined based on NERC Criteria and SPP Planning Criteria and will
be produced from the base reliability models for Years 2, 5, and 10 described in further detail in the
Common Planning Model section. Transmission service needs will represent transmission system
overloads caused or impacted by the requested transfer(s).
Network Integration Transmission Service (NITS) requests are modeled as generation to load transfers in
addition to generation to generation transfers. This is done because NITS is a request to serve network
load with the new designated network resource, and the impacts on the transmission system are
determined accordingly. Point-To-Point transmission service requests are modeled as generation to
generation transfers. Generation to generation transfers are accomplished by developing a posttransfer case for comparison by dispatching the requested source and redispatching the requested sink.
Operational Assessments
The determination of operational needs will be based on chronic operational issues with a significant
financial or reliability impact identified in the operation of the integrated marketplace. SPP Operations
observes a more diverse range of system operating scenarios that may not be feasible to effectively
simulate in the planning environment. As a result, certain reliability and economic needs that are seen
with relative frequency in the real time operations may not be identified in the long term planning
process. Further, the long term planning process currently does not have a mechanism to address these
issues with NTCs for new projects. The TPITF recommends the following process for incorporating
operational issues into the planning process.
SPP Operations Staff will work with the TWG, ESWG, and ORWG to develop criteria around the
definition and designation of chronic operational issues that should be evaluated in the planning
process. Once the criteria for identifying operational issues has been established, SPP Operations will
provide SPP Planning with a list of economic and reliability operational needs along with the historical
context for each issue. For reliability operational needs, historical context may consist of data such as
the frequency and duration of occurrences of the reliability events as well as related outage information
along with other types of supporting information. For economic operational needs, historical context
may consist of data such as congestion or uplifted costs associated with the issue. These issues will be
included in the planning assessment needs list so that DPPs can be submitted for chronic operational
issues.
Upon establishment of the ITP portfolio of proposed transmission projects, these projects will be tested
as solutions to the reliability and economic operational needs using operational models that captured
actual occurrences of the needs. These operational models will be approved by the applicable SPP
stakeholder working groups to ensure consistency with the criteria established to designate the
operational needs as chronic, rather than infrequent system needs. For those operational needs that
are not mitigated by the proposed set of projects, or other DPPs, SPP Staff will develop candidate
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projects to address the needs. The candidate projects and associated justification will be presented to
the TWG, ESWG, and ORWG for their review and endorsement. The list of endorsed projects will be
included in the ITP project portfolio that is submitted to the MOPC and the SPP BOD for approval.
Seams
In order to ensure a robust and effective regional planning process, the evaluation of transmission
system reliability, economic, and public policy needs must also account for the opportunity to jointly
develop beneficial projects with SPP’s neighbors. Interregional planning processes alone may not be
sufficient to adequately address these needs along SPP’s seams. SPP’s regional planning processes
should help to facilitate interregional planning where possible. SPP engages in interregional planning
activities pursuant to FERC Order 1000 with MISO and the Southeastern Regional Transmission Planning
(SERTP) group. Additionally, SPP has Joint Operating Agreements (JOAs) with various other utilities that
govern periodic or ad-hoc joint planning processes.
Because many of the same Staff and Stakeholder resources are involved in both SPP regional and
interregional planning activities, coordination between the various processes is vital to ensure
consistency and efficiency. Each of the process changes envisioned in this recommendations
whitepaper should be evaluated for opportunities to align or leverage similar activities occurring in
interregional processes. Additional recommendations could also be made for SPP Staff to propose
appropriate changes to applicable agreements with neighboring entities.
As described in the Common Planning Model section, SPP’s regional model development attempts to
model neighboring regions consistent with how those neighboring regions model themselves in their
respective regional planning processes. During the construction of each regional planning model, efforts
will be made to acquire the necessary modeling information from neighboring entities. This
coordination process is best facilitated where SPP and neighboring modeling schedules are closely
aligned. Where appropriate, information from recent interregional planning processes will be
leveraged.
SPP’s regional planning processes should also facilitate the identification and resolution of reliability,
economic, and public policy needs along the seams. This consideration of needs along SPP’s seams will
include coordination with SPP markets and operations to evaluate issues impacting neighboring utilities.
The development of a process to consider the impact of Market-to-Market transactions may provide
valuable input into the identification of seams issues and potential mitigations
Solution Development
All reliability, compliance, public policy, and economic needs, as described above, that could result in
NTCs will be aggregated and posted publicly to initiate a single Detailed Project Proposal (DPP) window.
Compliance needs such as TPL-001-4 P4-P7 events as well as generation interconnection and
transmission service request needs will be addressed outside of the DPP window in compliance with the
timelines specified under the existing processes. SPP Staff will evaluate DPPs as well as Staff solutions to
develop the most cost-effective solutions to all reliability, public policy, compliance, and economic
needs. This will be accomplished by evaluating the patterns and drivers of system needs over the full
10-year planning horizon. Also, synergies of candidate solutions will be analyzed and leveraged as
appropriate. For instance, the viability of deferring or displacing reliability, compliance, or public policy
solutions with projects that preserve those attributes but also produce economic benefits will be
evaluated for the full 10-year planning horizon.
Transmission system needs that are consistent across the full planning horizon will be addressed with
cost-effective long-term solutions. When required, short-term mitigations will be sought, selected, and
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implemented while maintaining system reliability. Reliability, compliance, public policy, and economic
needs that are identified in the early portion of the 10-year planning horizon, but not identified in the
later portion will be evaluated in detail to determine the anticipated changes in system conditions or
topology that are mitigating the need in the long-term. The system changes that mitigate transmission
system needs in the long-term will be documented and the short-term need will be evaluated with the
use of short-term mitigations or least-cost solutions until the need is permanently displaced with the
longer-term solution. Reliability, compliance, public policy, and economic needs that are identified in
the latter portion of the 10-year planning horizon, but are not identified in the early portion will be
addressed with the use of cost-effective long-term transmission solutions.
Solutions that are evaluated in the 10-year regional planning process will also be evaluated as possible
candidate solutions to needs identified in the generation interconnection and transmission service
request evaluation processes. Identical needs occurring during identical time periods that are identified
in both the 10-year regional planning process and the applicable service process will be evaluated using
the 10-year regional planning process solution(s). Identical needs that occur in an earlier time period in
the 10-year regional planning process than in the applicable service process will be evaluated using the
10-year regional planning process solution. Identical needs that occur in the 10-year regional planning
process after they occur in the applicable service process will be evaluated using acceleration of the 10year regional planning process solution, and costs will be allocated consistent with existing cost
allocation methodologies under the SPP Tariff. For all other needs that are identified in the generation
interconnection and transmission service request processes, the least-cost solution necessary to
accommodate the service request will be selected.
Solutions for compliance needs such as TPL-001-4 P4-P7 events will be developed through coordination
between SPP Staff and SPP Transmission Owners. These solutions will be considered corrective action
plans that may or may not include transmission expansion.
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Staff/Stakeholder Accountability
Current State
The ITP process requires a significant amount of collaboration between SPP Staff and SPP Stakeholders
in order to produce the required deliverables of the study. SPP Stakeholders are responsible for
establishing the scope of the studies and also providing guidance for the methodologies to be used in
the studies. Further, SPP Stakeholders are responsible for providing the data necessary to implement
the scope and methodologies and to also review study data and results to certify quality.
SPP Staff is responsible for the facilitation of the Stakeholder process and implementation of the study
scope. These efforts include notifying SPP Stakeholders of tariff and other governing document
requirements to support study scope development, identification and solicitation of data necessary to
implement the scope, recommendations for methodologies to efficiently execute the scope, and any
other general support necessary to implement the study scope. Staff is also responsible for developing
project schedules that determine the time allotted to accomplish each aspect of the study scope and
also the responsible party for those aspects of the scope.
The data exchange and data review deadlines in these schedules are often breached in the current ITP
process. This has led to project schedule mitigations actions that have proven to be inefficient and
costly. These project schedule mitigations may reduce time for Staff to perform study work and also
reduce Stakeholder review time and threatens Stakeholder satisfaction and the overall quality of the
study.

Desired State
The TPITF recommendations for reforms to the planning process, specifically the inclusion of TPL
analysis in the study and the annual planning cycle, will increase the criticality of coordination between
SPP Stakeholders and Staff. SPP Stakeholders are responsible for establishing the scope of the studies
and also providing guidance for the methodologies to be used in the studies. Further, Stakeholders are
responsible for providing the data necessary to implement the scope and methodologies and to also
review study data and results to certify quality. SPP Stakeholders and Staff will implement an
accountability assurance program that consists of mechanisms designed to promote timely data
exchanges, reviews, and approvals within the transmission planning process. The program will identify
all entities responsible for providing data to the process and also include the identification of actions
that will be taken in the absence of timely data exchanges, reviews, and approvals. The program will
also describe options available to any entities that would like to submit study data after the data
exchange deadlines or request changes to data after the data review deadlines.
SPP Staff will develop a project schedule in parallel with the development of the scope of each study.
This schedule will identify the timing, duration, and responsible parties for all data exchanges, data
reviews, and approvals required to complete the ITP study. SPP Staff will coordinate with Stakeholders
in the development of this schedule and formally vet the final schedule with Stakeholders within one
month of the completion of the study scope and assumptions document. Each member company will
identify a single point of contact for their company that will be responsible for addressing all data
required to support the modeling process. For each data exchange identified in the study schedule,
applicable SPP working groups and Staff will agree upon the data that will be used as a proxy for
Stakeholder supplied data to keep the process moving forward in the event the data is not supplied by
the data exchange deadline. If data reviews are not conducted by the associated schedule deadlines,
the data will be assumed to be appropriate and the study will move forward as scheduled. At the
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conclusion of each data exchange window, but no less than each quarter, SPP Staff will provide a report
card to the MOPC listing any deadlines breached by SPP Stakeholders or Staff.
Any entity that does not meet prescribed data exchange, review, or approval deadlines and wants to
add or change data used in the study may make a request for a waiver of the deadline to the MOPC.
SPP Staff will provide the MOPC with the project schedule impacts, schedule mitigation plans, and an
estimate of any costs associated with accommodating the waiver to support the MOPC decision making
process. Upon approval of the waiver and associated schedule mitigations and costs, SPP Staff will
incorporate the Stakeholder data into the planning process. In the event the waiver is not approved,
SPP Staff will make no changes to the study process and will continue moving forward with the current
study schedule.
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Transition and Implementation
The TPITF recommends a transition to the new 2019 ITP planning process starting in September 2017
with the ITP model builds and scope development leading to the initial ITP planning assessment that will
be completed in October of 2019. The transition to the new planning process will require two
preliminary steps. First, the current planning cycle will need to be completed. Second, SPP Stakeholders
and Staff will need to implement all changes necessary to allow the new process to move forward.
These changes will include, but are not limited to modifications to the SPP tariff and other appropriate
governing documents, establishment of the details of the new processes and procedures for the new
planning study by the applicable SPP working groups, and the procurement of resources and tools
necessary to implement the process. To help facilitate the move to the new planning process, the TPITF
recommends the scoping of two study futures for the initial 2019 planning cycle. After the 2019
planning cycle has been completed, SPP staff and SPP Stakeholders will have the opportunity to perform
a review and lessons-learned exercise for the study and determine where additional improvements may
be needed to incorporate a third study future. The chart below illustrates the transition activities,
projected durations, and the timing of the first two planning processes under the new ITP process and is
discussed in further detail below.

Current Planning Cycle Completion
The current ITP planning cycle has two remaining studies, the 2017 ITP10 and the 2017 ITPNT. The 2017
ITP10 is scheduled to be completed in January 2017. The 2017 ITPNT is scheduled to begin in April 2016
and be completed in April 2017. The next ITP planning cycle under the current process would begin with
an ITP20 assessment that commences in 2017, as well as the 2018 ITPNT that would begin in April 2017
and end in April of 2018.
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While the TPITF believes the 2018 ITPNT assessment is necessary for continued reliability planning
during the transition, the TPITF does not believe an ITP20 study should begin in 2017. Instead, the TPITF
believes SPP Stakeholder and Staff resources would be better utilized by focusing their efforts on
initiatives necessary to facilitate the successful implementation of the new ITP Planning process. The
TPITF recommends the suspension of the ITP20 for 2017. SPP will need to make a FERC filing to
accomplish this recommended suspension. If the study is required by the SPP BOD, the TPITF
recommends outsourcing the performance of the study to free up the resources necessary for
implementation of the new planning process.
There will be three more TPL assessments performed under the current processes, prior to the inclusion
of TPL power flow and short circuit assessments into the new ITP planning process. These assessments
are the 2016, 2017, and 2018 TPL assessments and will be completed in December 2016, December
2017, and December 2018 respectively. The 2019 TPL stability assessment will commence in the latter
half of 2018 rather than January of 2019 to align with the 2019 ITP assessment timeframe. In essence,
the TPL assessments will be performed twice in 2018 in order to facilitate alignment with and inclusion
in the 2019 ITP assessment and meet annual NERC posting requirements.

Implementation Preparation
The TPITF will provide a final set of recommendations to the MOPC, SPC, and SPP BOD in July 2016 for
approval. At that point, it is the Task Force’s intent to forward the approved recommendations to the
appropriate Stakeholder groups for process development and implementation. During the timeframe
between the 2016 April and July MOPC/SPP Board cycle, the TPITF will work with impacted Stakeholder
groups to develop timelines for the development, review, and implementation of the changes to the
planning process. This information will be used to develop more detailed schedules for the transition to
the new process. The TPITF will also work with SPP Staff and Stakeholders to determine potential
resource and other budgetary impacts of the recommended process improvements. Workshops will be
held to inform and educate Stakeholders on the proposed improvements in order to present a clear and
vetted set of final recommendations in July 2016.
The TPITF will also present an implementation plan that will outline the deliverables and timelines
required by Stakeholder groups to meet the start date of the new ITP planning process. The plan will
also describe the changes to governing documents needed to facilitate the move to a holistic planning
process. The TPITF foresees major involvement from SPP Staff, TWG, ESWG, ORWG, RCWG, and RTWG
with the coordination of the transition to the new planning process along with the work necessary to
update the ITP Manual, SPP Tariff, SPP business practices, and SPP Criteria.
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Recommendations
Annual Planning Cycle
The TPITF recommends the reduction of the three-year Integrated Transmission Plan assessment cycle
to an annual planning cycle that will produce a 10-year transmission expansion plan each year.
•

Remove the ITP20 Assessment from the three-year ITP cycle. Place the performance of the 20year study under the guidance of the SPC to be performed no less than once every five years
unless as directed by the SPP Board.

•

Combine the Near Term and 10-year Assessments into a single planning study.

Standardized ITP Study Scope
The TPITF recommends standardizing ITP study scope items and the development of a streamlined
assumptions document.
•

Standardize scope items and incorporate into the ITP Manual.

•

Place the ITP Manual under SPP’s Revision Request process to facilitate changes submitted for
standardized scope items.

•

Assumptions document for approval items. Identify items that will require up-front approval
(futures, gas prices, etc.).

Common Planning Model
The TPITF recommends the development of a single, base reliability powerflow model that will be used
for all SPP planning processes including Transmission Service and Generation Interconnection as well as
the TPL Steady State assessment.
•

One base reliability model for all planning processes including TPL Steady State assessment
replacing the Scenario 0 and 5 models with an as-expected model.

•

Model renewable facilities with firm service at each facility’s highest summer output (months
July and August; hours 15:00-19:00) for the last three years per facility and off-peak and light
load at 100% of firm service. For new renewable resources, the average of facility peaks within
the new resources’ areas will be used to model the resources’ outputs.

Holistic Planning Process
The TPITF recommends combining the ITPNT, ITP10, and the TPL Steady State and Short Circuit
assessments into a single, 10-year ITP study that will produce an integrated transmission expansion plan
addressing reliability, economic, policy, and compliance needs in Years 2, 5, and 10.
•

Issue NTCs for all projects required to address needs in Years 2, 5, and 10.

•

Develop a process for identifying and incorporating chronic operational issues into the ITP
process.

SPP Staff/Stakeholder Accountability
The TPITF recommends development of an accountability assurance program that consists of
mechanisms designed to promote timely data exchanges, reviews, and approvals within the
transmission planning process.
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•

Formal MOPC/SPP BOD reporting structure for communicating staff/stakeholder noncompliance with deadlines.

Transition and Implementation
The TPITF recommends a transition to the new 2019 ITP planning process that will begin in September
2017 with the ITP model builds and scope development leading to the initial ITP planning assessment
that will be completed in October of 2019.
•
•

Suspension of the ITP20 for 2017. If the study is required by the SPP BOD, the TPITF
recommends outsourcing the performance of the study to free up the resources necessary for
implementation.
Scope two study futures for the initial 2019 planning cycle to help facilitate the move to the new
planning process.
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Appendix A: Planning Events
P0
P1

•

N-0, No Contingencies

•
•

N-1, Single Contingency
Must use footnote 12 to have Non-consequential load loss or curtailment of Firm Transmission
service
Steady State
o Use auto N-1 to capture all possible combinations
Stability
o Use Fast Fault Scan to determine events for study

•
•
P2

•
•

•
P3

•
•
•

•
P4

•
•
•
•

P5

•
•
•
•

N-1, Single Contingency
Steady State
o TP submitted 230 kV and above
o Captured in auto N-1
o Script written to capture opening line section without fault
Stability
o Use Fast Fault Scan to determine events for study
o TP submitted 230 kV and above
G-1, N-1, Multiple Contingency
Must use footnote 12 to have Non-consequential load loss or curtailment of Firm Transmission
service
Steady State
o First contingent element will be a generator
o System Adjustments are made
o Second contingent element will be in same area as first
Stability
o Use Fast Fault Scan to determine events for study
o TP submitted 230 kV and above
N-k + stuck breaker, Multiple Contingency
Can use Non-consequential load loss and curtailment of Firm Transmission service for HV
(<300kV)
Steady State
o TP submitted 230 kV and above
Stability
o TP submitted 230 kV and above
N-k + non-redundant relay failure, Multiple Contingency
Can use Non-consequential load loss and curtailment of Firm Transmission service for HV
(<300kV)
Steady State
o TP submitted 230 kV and above
Stability
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o
P6

•
•
•

•
P7

TP submitted 230 kV and above

N-1-1, Multiple Contingency
o No Generator contingencies
Can use Non-consequential load loss and curtailment of Firm Transmission service
Steady State
o First contingent element will not be a generator
o System Adjustments are made
o Second contingent element will be in same area as first
Stability
o Use Fast Fault Scan to determine events for study
o TP submitted 230 kV and above

•

N-2, Multiple Contingency
o Common Structure or loss of a bipolar DC line
• Can use Non-consequential load loss and curtailment of Firm Transmission service
• Steady State
o TP will provide to PC
• Stability
o TP will provide to PC
Extreme Events
• N-k +, Multiple Contingency
• Steady State
o TP will provide to PC
• Stability
o TP will provide to PC
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Appendix B: Proposed ITP Planning Process Timeline
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Appendix C: TPITF Issues List
TPITF Issue
Build time - A year to develop model is too long, and leaves only 30 days to use it
Build time - Need some models to last longer than a year to reduce burden on member staffs
Build time - Issues show up with little time to address (load/gen input issues, inconsistent assumptions between processes, etc.)
Data review - Schedule and process, especially for economic models, could use better documentation and structure
Bridge model - Need a 7-year-out model to bridge gaps between ITP-NT and ITP-10 (NT & 10 are fundamentally different models)
Seams - Study process and/or inputs hampered by lack of relationship between interregional and intraregional models
Seams - Planning models don't reflect needs on the seams
Load forecasting - Inconsistency across entities, combined with no verification mechanisms, leads to distrust
Load forecasting - Need a consistent methodology for including load forecasting in the SPP model
Load/generation - Minimize potential for gaming by having unit dispatch for models come from SPP under CBA model
Market realities - Market feedback should be reflected within model development (including generation dispatch, SCED)
Market realities - Inconsistency with how markets work, e.g., models rely on block dispatch vs. market dispatch
Market realities - Reflection of CBA dispatch needs to become more prevalent
Market realities - Inconsistencies in modeling delivery between evaluations, e.g., between studies like ITP-NT and GI
Is MOD the right tool? Other alternatives?
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TPITF Issue
Data Submittal - SPP does not get enough accurate data on the first pass; should be close by second pass
Data Submittal - Need more enforceable deadlines for meeting set submission timelines
Data Submittal - Data is coming from planners; not operations or markets
Corrections - Sometimes make the same corrections over and over (lost productivity); affects confidence in models
Corrections - Known problems such as flowgate issues don't get fixed in between models
Corrections - Are we address flowgate and other issues identified in the state-of-the-market report?
Gaps - Disconnect between SPP planning and operations results in issues making it into model (MOD-33 may fix?)
Gaps - Models inconsistent among various processes (ITP, GI, Agg, TS) and between RTOs
Gaps - Experiencing operational issues that didn't show up in planning models
Gaps - No feedback loop from member IRPs to the transmission planning model
Gaps - Reliability models in ITP-10 may not be sufficient; may need to be more similar to ITP-NT model
Gaps - Stakeholders not consistently informed of material changes in models when request window is still open
Gaps - Validation issues result from ProMod tool automatically doing 6-month public data updates; can address by notifying vendor
Automation - Members need more automation to help with their data reviews
Automation - Improve MOD tool for consistency and reduced build time
Uncertainty of and lack of validation of data in the models
Experience delays in receiving model from members
Duplication of effort due to lack of standardization of data
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TPITF Issue
People don't trust the data
Disconnect between submitters and users
Notices to Construct - Lack clarity around what qualifies for NTCs
Wind - Need to improve modeling of wind farms that have interconnection but no transmission service
RCAR - Which group should address RCAR model issues?
Cycle: 18-month cycle not long enough (Board wants shorter timeframe); find efficiencies in model build to enable shorter process
Planning Horizon: ITP-NT only looks out 5 years, creating gap with ITP-10 for years 6-9
Planning Horizon: Disconnect between ITP-NT and multi-year view of flowgates depending on viewpoint of the party looking at them
Planning Horizon: No long-term planning for real-time markets; may need policy change
Quantity: Don't do enough futures and the amount is limited by rate impact concerns
Type: No sensitivities around gas/wind prices (gen build); consider doing sensitivities when doing generation build
Type: No economic assessment in the ITP-NT; add economics to ITP-NT
Type: Supply and demand build (beyond # of futures) not robust; not enough time evaluating gen and supply issues (gas prices, etc.)
Approach: SPP methodology is inconsistent in how futures are treated; impacts final design
Quality: Lack of planning beyond N-1 (less robust system); consider new TPL requirements and regional funding mechanism for compliance
Quality: Don't consider infrastructure age and condition in planning studies

Quality: Inconsistency on how non-transmission alternatives are handled can lead to sub-optimal outcomes; more options needed; policy considera
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TPITF Issue

Methodology: Unclear whether TCRs are accounted for in ITP process. Resource cost (no congestion) verses LMPs. Resource cost captures the TCR
Methodology: 1-year benefits-to-cost ratio may not be adequate; is 0.9 the right cutoff level?
Methodology: Generation location modeling in ITP-10 is off-base; do we need to model generation where it's going in? Incorporate the GI queue.

Methodology: No transfer analysis for in-process construction, if not specifically called for in study scope (ties back to need for more information)
Methodology Could a deliverability study count toward the 12% capacity margin requirement for CDR (capacity and demand reserve) purposes? CM
into this.
Methodology: More consistent use of benefit metrics through the process, both year-to-year and process to process

Equitability: Scenario 5 near-term models may not be sufficient to preserve rights of long-term firm transmission. Reflective of how the system is u
preserve the LT rights? Assumes wind at 100% on-peak (not accurate). Could cause over-build of the system due to unrealistic dispatch. High-wind
shoulder or off-peak case. Service: Financial vs physical firm. Developed pre-market.
Value Creation: May be missing opportunities to develop solutions that could be leveraged through off-takers outside the SPP footprint
ITPNT and ITP10 built to address different needs.
ProMod: Tool uses generic data vs. replicating what's happening in the new market
ProMod: Tool has memory limitations; need to explore better use of hardware and software supporting our planning processes
Policy: Do we need ITP-20 given we already have option of special high-priority study if we end up needing that data set?

Policy: No long-term planning for real-time markets; seeing flowgates that aren't getting fixed. Economic and Reliability screens. may need policy c
Timelines: Timelines don't align across SPP ITP, MISO MTEP, and IPSAC processes
Timelines: Study duration timelines (predetermined) often do not reflect scope of work required
Timelines: Timing of ITP-10 minimizes any positive impact that may result (no flexibility)
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TPITF Issue
FERC: Unclear whether NTC re-evaluation process is still appropriate given Order 1000
FERC: Order 1000 had a large impact on the amount and scope of work for the planning processes
Cycle Impact: High regulatory bar conflicts with desire to go faster
Market-to-market: Unclear how market-to-market impacts should be addressed in the planning process
Too much transmission service protection; duplication leads to overbuilding

NTCs: No mechanism to administer NTCs from TPL studies; should we fold into ITP-NT process or revise tariff to give TPL authority to administer NT
Efficiency: Redundancy of model/contingency sets suggest need to combine all or parts of ITP-NT, TPL and/or ITP10
Efficiency: Having to run separate AQ process creates inefficiency vs. including in ITP-NT where possible or not having TOs perform the studies
Bifurcation of planning process and NERC planning standards
Accuracy: Difficult to accurately reflect external systems with each planning process (impacts accuracy of regional results)
Completeness: No mechanism to capture/fix all seams needs to ensure comprehensive planning (East not getting appropriate benefits?)
Timeliness: Interregional planning is a two-party process, which can cause timeline issues
Timeliness: Planning processes don't align with inter-regional processes
Resource: Not enough SPP resource to expand value of long-range planning; need honest cost assessment to align budget with study expectations
Responsiveness: Projects showing up at the last minute due to a lack of foresight
Collaboration: Need fundamental principles balanced with back-end direction

Time spent on studies not used/leveraged in other processes. What's the value of the studies? Are we utilizing the results? - ERAG, EIPC, JOA, ITP2
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TPITF Issue
Lack of Engineering Economic Analysis. Consider costs, etc. when evaluating and selecting a project(s) as a fix. Bridge to operational planning.
Misalignment of stakeholder incentives; RCAR. Plan system regionally and look at cost allocation etc. via zone.
Inefficient staff resource usage. Time not spent on the development of regional plan due to work from WGs outside of planning studies scopes.
Lack of higher-level vision for studies; reactive planning vs pro-active planning. Tactical and short-term vs long-term strategic plan.
Lack of detailed project analysis. Higher-level vs detailed project analysis. Issues: study scope, delays in the schedule (time crunch)
Projects screened out or selected based on cost estimates that may not be accurate.
Too slow to accept new realities; CBA, TPL, CPP
Assignment of costs associated with siting generation due to the location of a flowgate (mkt). Have to work around the issue.
Direction: SPP staff feels we do not have enough guidance upfront; prefer fundamental principles with back-end discretion

Milestone Reviews: Requirement that working groups review each ITP-10 milestone creates elongated process; policy changes could speed updates
Consensus: Growing difficulty to build consensus toward approval of transmission plans
Changing of expectations; mid-process
Conflicting member expectations
Responsiveness: Too many planning processes at SPP - sheer number limits speed of member inputs
Organization: Planning processes at SPP too siloed (e.g., Aggregate Studies, Generator Interconnection) - should eliminate or consolidate
Resources: Limited member staff to participate in the process (results, models, etc.)
Resources: SPP introducing software that entities don't have; as a result, they lose the ability to validate the data
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TPITF Issue
Lack of feedback loop due to Order 1000. All projects considered competitive
until deemed otherwise. Limits discussion regarding the projects until they are determined to be non-competitive.
Incentive points awarded for DPP submission creates issues. DPPs submitted just
to get bonus points. 1-step vs 2-step

Flowgates: Operations and Planning coordinate on annual flowgate assessment but don't create actual solutions; consider merging with ITP-NT pro
adding solutions (at least enable quarterly removal of flowgates)
Generation: Expectations for generation at odds with reality, as evidenced in gaps between GI/Agg Studies and ITP (are assumptions on delivery dif
should they be?)
Integration: Processes don’t tend to “talk” to each other – can GI and Aggregate study results be better integrated into other studies?
Process Clarity: No distinction on what you get between ERIS and NRIS
Regulatory: Unclear of impact to LTCR outcomes based on upcoming Boston Energy FERC compliance ruling (is it an issue?)

Methodology: TSS assumes all firm service is rolled over; no mechanism to verify roll-over of service in planning processes. How addressed since all
modeled in perpetuity. How to consider service in the out-years. No transactions in the ITP10 but captured in the ITPNT.
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Appendix D: Glossary
ARR
BPWG
CAWG
CBA
DPP
ESWG
IROL
ITP
ITP10
ITP20
ITPNT
MDWG
MOPC
NERC
NITS
NTC
OATT
RCWG
RMS
RR
RSC
RTWG
SPC
SSC
TCR
TWG

Auction Revenue Rights
Business Practice Working Group
Cost Allocation Working Group
Consolidated Balancing Authority
Detailed Project Proposal
Economic Studies Working Group
Interconnection Reliability Operating Limits
Integrated Transmission Planning
ITP 10-Year Assessment
ITP 20-Year Assessment
ITP Near-term Assessment
Model Development Working Group
SPP Market and Operations Policy Committee
North American Electric Reliability Corporation
Network Integration Transmission Service
Notifications to Construct
Open Access Transmission Tariff
Regional Compliance Working Group
SPP Request Management System
Request Revision process
Regional State Committee
Regional Tariff Working Group
SPP Strategic Planning Committee
Seams Steering Committee
Transmission Congestion Rights
Transmission Working Group
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Objective:
The TPITF made several recommendations to the current planning process to improve the identification of projects and process
timelines. Per the TPITF white paper recommendation SPP staff has developed strawman criteria in order to identify chronic
operational events that need long term transmission solutions proposed. An initial list of chronic operational issues has been
identified below based on the proposed criteria.

Flowgate Issues:
•

Congested > 20% of previous 24 months
o OSGCANBUSDEA
 50,670 market intervals or 24.1%

•

VRL Analysis, > $10 million over previous 24 months

IDC
Cost of Congestion
Number
5563
$77,081,843
5563
5371
$42,192,030
5371
5548
$21,010,899
5548
5228
$18,256,273
5228
$13,674,547

$13,072,821
$12,033,385
$10,359,270

Flowgate Name
WDWFPLTATNOW
WDWFPLTATNOW
OSGCANBUSDEA
OSGCANBUSDEA
SUNAMOTOLYOA
SUNAMOTOLYOA
IATSTRNASHAW
IATSTRNASHAW

Element Type
Monitored
Contingent
Monitored
Contingent
Monitored
Contingent
Monitored
Contingent

21931 TMP203_21931

Monitored

21931
5577
5577
5567
5567
5576
5576

Contingent
Monitored
Contingent
Monitored
Contingent
Monitored
Contingent

TMP203_21931
NASXFRNASHAW
NASXFRNASHAW
WODFPLWODXFR
WODFPLWODXFR
SILSPRTONFLI
SILSPRTONFLI

Area
OKGE
OKGE
SPS
SPS
SPS
SPS
KCPL
KCPL
OKGE
OKGE
KCPL
KCPL
OKGE
OKGE
GRDA
GRDA

Element
Woodward - FPL Switch 138 kV
Tatanga - Matthewson 345 kV
Osage - Canyon East 115 kV
Bushland - Deaf Smith 230 kV
Sundown - Amoco 230 kV
Tolk - Yoakum 230 kV
Iatan - Stranger 345 kV
Nashua - Hawthorn 345 kV
CIMARRON 345/138 kV
Transformer CKT 1
CIMARRON 345/138 kV
Transformer CKT 1
Nashua 345/161 kV Transformer
Nashua - Hawthorn 345 kV
Woodward - FPL Switch 138 kV
Woodward 138/69 kV Transformer
Siloam - Siloam Springs 161 kV
Tonnece - Flint Creek 345 kV

•

IROLs:

IDC
Number
5042
5042
5215
5215
5217
5217
6006
6006
6006
6006
6006
6006

Flowgate Name
NWTPATLYDVAL
NWTPATLYDVAL
VALLYDELDSAR
VALLYDELDSAR
SARELHVALLYD
SARELHVALLYD
GGS
GGS
GGS
GGS
GGS
GGS

Flowgate
Type
Monitored
Contingent
Monitored
Contingent
Monitored
Contingent
Monitored
Monitored
Monitored
Monitored
Monitored
Monitored

Area
CSWS
CSWS
CSWS
EES
EES
CSWS
NPPD
NPPD
NPPD
NPPD
NPPD
NPPD

Element
NW Texarkana - Patterson 138 kV
Valliant - Lydia 345 kV
Valliant - Lydia 345 kV
ElDorado - Sarepta 345 kV
Sarepta - Longwood 345 kV
Valliant - Lydia 345 kV
Gentleman - North Platt 230 kV CKT 1
Gentleman - North Platt 230 kV CKT 2
Gentleman - North Platt 230 kV CKT 3
Gentleman - Red Willow 345 kV
Gentleman - Sweewater 345 kV CKT 1
Gentleman - Sweewater 345 kV CKT 2

High/Low Voltage Issues:
•

Brookline – Flint Creek 345 kV
o 82 days or 22.47% of previous 12 months

Required Reconfiguration due to Ineffective redispatch:
•

Red Willow 345/115 kV transformer
o 135.8 days or 37% of previous 12 months

10/6/16
Objective:
The TPITF made several recommendations to the current planning process to improve the identification
of projects and process timelines. Per the TPITF white paper recommendation SPP staff has developed
strawman criteria in order to identify chronic operational events that need long term transmission
solutions proposed. This criteria will be inserted into the ITP Manual.

•

•

•

Flowgate issues
o Flowgates must reference monitored elements under the SPP Tariff. Flowgates
congested for at least 20% of the previous 24 months, either in a breached or binding
state in the Real-Time Balancing Market solution, will be added to the ITP needs list.
Periods of time when a flowgate’s related congestion is deemed to be the result of an
outage(s) will be excluded.
o Flowgates with congestion costs totaling more than $10 million over the previous
twenty four months will also be added to the ITP needs list. Congestion costs will be
calculated using the same methodology as the VRL Report process. Periods of time
when a flowgate’s related congestion is deemed to be the result of an outage(s) will be
excluded.
o IROL Flowgates identified in operations shall be added to the needs list.
High/Low Voltage issues
o Operating Guides that require reconfiguration, documenting mitigations for high and
low voltage issues, will be reviewed from the last cycle and related voltage issues will be
added to the ITP needs list. The mitigation to avoid the high/low voltage issue must be
implemented 10% of the time of the year due to non-outage issues.
 Mitigations that are implemented less than 10% of the year, but risk greater
than 100 MW of load will also be considered.
Manual Commitments (Economic)
o Generation that is dispatched uneconomically in order to support voltage in the local
area. Manual commitment events which include startup and extension 25% of the year
will be added to the ITP needs list. DPP solutions will be compared against the Make
Whole Payments during the cycle as well as expected payments over the next 40 years.
Make Whole Payments occurring over the last cycle will be compared to transmission
solutions to see if a B/C ratio is greater than .9.

•

•

N-1-1 (outage scenarios)
o Operations will identify situations during outages that may result in the loss of load in
the event of the next contingency due to a lack of voltage support or lack of
transmission sources to serve load. In circumstances that risk the loss of load
transmission solutions would be required. Load risk issues must be present at least 10%
of the year. If there are long term solutions planned for the area then the need for
additional support would be excluded.
 100 MW of load at risk would be an alternative to not showing up 10% of the
time
Required reconfigurations due to ineffective redispatch
o Transmission capacity limitations can usually be controlled by flowgates. Applying a
threshold to TDFs can leave some transmission paths overloaded with no way to control
loading through redispatch. Reconfiguration will relieve the most limiting element, but
it often degrades the robustness of the transmission system and increases risk due to
the next contingency. The reconfiguration will require an agreed upon Operating Guide
that has been implemented in real time 25% of the year.

Project Acceleration:
•

Projects that have previously been identified by SPP Planning may be subject to Accelerated
Need Dates based on issues identified in Real Time Operations.

FAC-013-2
Melanie Hill
mhill@spp.org | (501) 482-2295
Compliance & Advanced Studies

1

FAC-013-2 Assessment
•

FAC-013-2 requires that a study be performed to assess
transfer capabilities within the SPP footprint

•

Study performed in accordance with the FAC-013-2
assessment methodology developed by SPP staff
 Similar to Annual Flowgate Assessment methodology
 MUST AC FCITC analysis
 2017 MDWG Model
 G, S, F, W seasons

•

Results posted on TrueShare

•

Notification email sent to members on 10/10/2016

2

Recommendation
•

SPP staff recommends the TWG approve the 2016 FAC013-2 Assessment

3
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Executive Summary

Executive Summary

The objective of this study is to report findings from the 2016 Steady State Assessment to support
compliance with NERC TPL-001-4 Reliability Standards for future years 2017, 2021, and 2026. This
assessment, along with the Near-Term and Long-Term Stability Assessment and the Near-Term Short
Circuit Assessment, fulfills requirements of the TPL-001-4 Standards. This assessment summarizes the
potential steady state violations anticipated by SPP and the applicable Corrective Action Plans (CAPS)
developed by SPP Member Entities and SPP Engineering Staff.
A separate comprehensive assessment will be issued detailing the 2016 Transmission Planning
Compliance Statement for each TPL-001-4 Standard requirement. This assessment will address how
each requirement defined in the TPL Standards is fulfilled by one or more mechanism in the TPL NearTerm or Long-Term Compliance Assessments.
Steady state analysis revealed potential violations in the models studied for the assessment. Corrective
Action Plans were developed to mitigate any potential violations as detailed in this assessment.
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Purpose

Section 1: Purpose

The objective of the 2016 Steady State Planning Assessment (assessment) is to report findings from the
2016 TPL steady state study in support of SPP’s compliance, as a Planning Coordinator (PC), with the
NERC TPL-001-4 Reliability Standard.
The goals of this Planning Assessment are:
1. To identify potential branch/transformer violations (>100% of rate A) under normal conditions.
(TPL Table 1 Planning Event P0)
2. To identify potential branch/transformer violations (>100% of rate B) due to the loss of a single
element. (TPL Table 1 Planning Event P1 and P2)
3. To identify potential branch/transformer violations (>100% of rate B) due to the loss of two
elements. (TPL Table 1 Planning Event P3, P4, P5, P6, and P7)
4. To identify potential branch/transformer violations (>100% of rate B) due to extreme events.
(TPL Table 1 Planning Event EE)
5. To identify potential voltage violations (0.95 p.u. - 1.05 p.u.) 1 under normal conditions. (TPL
Table 1 Planning Event P0)
6. To identify potential voltage violations (0.9 p.u. – 1.05 p.u.) due to the loss of a single element.
(TPL Table 1 Planning Event P1 and P2)
7. To identify potential voltage violations (0.9 p.u. – 1.05 p.u.)1 due to the loss of two elements.
(TPL Table 1 Planning Event P3, P4, P5, P6, and P7)
8. To identify potential voltage violations (0.9 p.u. – 1.05 p.u.)1 due to extreme events. (TPL Table
1 Planning Event EE)
9. To identify potential voltage deviations of 8% under normal conditions. (TPL Table 1 Planning
Event P0)
10. To identify potential voltage deviations of 8% due to the loss of a single element. (TPL Table 1
Planning Event P1 and P2)
11. To identify potential voltage deviations of 8% due to the loss of two elements. (TPL Table 1
Planning Event P3, P4, P5, P6, and P7)
12. To identify potential voltage deviations of 8% due to extreme events. (TPL Table 1 Planning
Event EE)
The focus of this assessment is the BES facilities in the SPP PC footprint. Potential criteria violations
and Corrective Action Plans (CAPs) developed by Transmission Planners (TPs) and the SPP PC to
address the potential criteria violations are summarized below. Voltage deviations were reported to the
TPs for informational purposes only.

1 Applicable criteria that is more stringent than SPP Criteria was used if a TP provided their local criteria for planning purposes. If the TP
has a criteria waiver on file with SPP, the conditions set forth in the waiver will be used during the analysis. SPP Criteria is listed in the
2016 Steady State TPL Scope as specified in the Appendix.
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Models

Section 2: Models

The 2016 series SPP Model Development Working Group (MDWG) power flow models reflect system
conditions in accordance with MOD-10 and MOD-12 for selected years/seasons between year 2017 and
year 2026. These models are updated by TPs to reflect the most current information using the Model On
Demand (MOD) program. The SPP 2016 series MDWG Final Powerflow Models were used in the 2016
TPL planning studies.
Also included in the 2016 TPL steady state study were sensitivity cases to comply with requirement
R2.1.4. The sensitivity cases used were generated for the SPP Integrated Transmission Planning (ITP)
Near Term. The specific models studied include a measurable change in the dispatch scenario of wind
resources from the MDWG model. The complete list of models used during the TPL steady state study
are reflected in Table 2.1.

Model Scope

Description

Seasonal
Assessment

Model Name

Model
Released

Assessment
Completed

Near Term

Year 1 peak

2017 Summer Peak

2016MDWGFinal-17S

April 2016

December 2016

Near Term

Year 1 off-peak

2017 Light Load

2016MDWGFinal-16L

April 2016

December 2016

Near Term

Year 5 peak

2021 Summer Peak

2016MDWGFinal-20S

April 2016

December 2016

Long Term

Year 10 peak

2026 Summer Peak

2015MDWGFinal-25S

April 2016

December 2016

Sensitivity Case

Year 1 peak

2017 Summer Peak

2017ITPP3-17S5

Aug 2016

December 2016

2017 Light Load

2017ITPP3-17L5

Aug 2016

December 2016

2021 Summer Peak

2017ITPP3-21S5

Aug 2016

December 2016

Sensitivity Case Year 1 off-peak
Sensitivity Case

Year 5 peak

Table 2.1: TPL Study Models
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Section 3: Studies

Studies

3.1: Basecase Analysis
Analysis on the models listed in Table 2.1 in the SPP PC steady state study did result in potential
thermal and voltage violations under N-0, normal system conditions. These potential violations were
mitigated by CAPs in the form of operating procedures, capital projects, or modeling corrections
determined by the SPP PC and TPs. These mitigations were applied to the original model set and
verified that all P0 voltage and thermal violations were alleviated. These updated models were then
analyzed during the contingency analysis.

3.2: N-1 Contingency Analysis
The TPL Table 1 Planning Event P1.2 and P2 (i.e. complex elements) considered for system evaluation
were collected and compiled by the SPP PC with input from stakeholders and member entities.
Additional software selected (N-1) elements were selected according to the conditions found in Table
3.1. Additional 1st tier contingencies to SPP were requested from 1st tier entities and analyzed in the
Steady State analysis.

Element

Base kV

Source

Complex elements

---

SPP Staff and Member Entities

Branch

100 kV and above

Software Selection

Generator

All

Software Selection

Transformer

100 kV and above (low side)

Software Selection

Bus Shunts

100 kV and above

Software Selection

Switched Shunts

100 kV and above

Software Selection

Table 3.1: N-1 Elements Selected

3.3: N-k Contingency Analysis
The TPL Table 1 Planning Event P4, P5, and P7 (i.e. complex elements) considered for system
evaluation were collected and compiled by the SPP PC with input from stakeholders and member
entities. The member submitted P1.1 contingencies were paired with member submitted P1.2, P1.3,
P1.4, and P1.5 events in the same PSS/E modeling area to study P3 events. The member submitted P1.2,
P1.3, P1.4, and P1.5 contingencies were paired with member submitted P1.2, P1.3, P1.4, and P1.5
events in the same PSS/E modeling area to study P6 events. The software selected (N-1) elements from
Table 3.1 were paired to form software selected (N-1-1) contingencies. The pairs of software selected N1 elements were chosen according to the conditions found in Table 3.2. Additional 1st tier contingencies
to SPP were requested from 1st tier entities and analyzed in the Steady State analysis.
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Section 3: Studies

Element

Selection Rule

Source

Complex elements

---

SPP Staff and Member Entities

Branch*-Branch*

Same Zone

Software Selection

Branch*-Bus Shunt

Same Zone

Software Selection

Branch*-Switched Shunt

Same Zone

Software Selection

Generator-Branch*

Same Area

Software Selection

Generator-Bus Shunt

Same Zone

Software Selection

Generator-Switched Shunt

Same Zone

Software Selection

Generator-Generator

All

Software Selection

Switched Shunt-Switched Shunt

Same Zone

Software Selection

Switched Shunt-Bus Shunt

Same Zone

Software Selection

Bus Shunt-Bus Shunt

Same Zone

Software Selection

Table 3.2: N-k Elements Selected
*Branch represents both transmission line and transformer elements.

3.4: Extreme Events Contingency Analysis
The TPL Table 1 Extreme Events considered for system evaluation were collected and compiled by the
SPP PC with input from stakeholders and member entities as seen in Table 3.3. Additional 1st tier
contingencies to SPP were requested from 1st tier entities and analyzed in the Steady State analysis.

Element

Selection Rule

Source

---

SPP Staff, Stakeholders, Member Entities

Extreme Events

Table 3.3: Extreme Events Selected

3.5: Simulation
Physical and Operational Margins (POM) software was used to perform an AC contingency analysis on
the P1, P2, P3, P4, P5, P6, P7, and Extreme Events developed by SPP engineering staff and member
entities in addition to software selected (N-k) contingencies based on the selection criteria described in
the tables above.
Power System Simulation for Engineering (PSS/E) was used as a supplementary tool to verify potential
criteria violations discovered in POM and for any additional analysis needed. The SPP PC provided all
POM analysis potential violations along with proposed mitigations produced by the Optimal Mitigation
SPP 2016 TPL Steady State Planning Assesment
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Section 3: Studies

Measures (OPM) module to the TPs for review. OPM is a tool used to automatically apply mitigation
procedures based on system adjustments that can be used by SPP Operations in real-time.

POM Potential Cascading Modes (PCM) software was used to perform a cascading analysis on a subset
of Planning Events that met the tripping threshold criteria, per the Steady State Scope 2, during the
contingency analysis. As part of the data requested by SPP, each Transmission Owner submitted a list
of equipment that, if lost, would require a year or longer to replace. During the TPL-001-4 assessment,
analysis was performed to determine when an entity’s spare equipment strategy could result in the
unavailability of long lead time equipment. Standard Corrective Action Plans were developed to
mitigate any potential violations found.
The potential violations observed in the analysis and the associated contingencies were provided to the
TPs. The TPs reviewed 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 p.u.. The TP also reviewed the results for instances where Transmission elements would be
tripped by a protection system with automatic controls due to relay loadability limits being exceeded.
The TPs reviewed the results from the contingency analysis and concluded that no additional
contingencies needed to be studied.
In the cases where TPL models did not converge during the POM analysis, the SPP PC separately solved
the cases and developed CAPs in conjunction with the TPs to address the potential violations that
resulted from these previously non-converged cases. In cases where a CAP was unable to be developed
prior to the need date, the contingency is to be evaluated as a potential System Operating Limit (SOL) in
accordance with FAC-014-2.

3.6: Mitigations and Member Review
All of the potential criteria violations from the POM analysis were sent to the members for review.
Each TP was asked to review their respective potential criteria violations identified during the
simulations. OPM provided a mitigation plan for many of the potential criteria violations. TPs were
asked to provide a Corrective Action Plan to any violation not covered by an OPM mitigation plan, and
to provide an alternate mitigation to the OPM mitigation if desired.
This assessment summarizes potential violations discovered on the BES and does not address non-BES
facilities. OPM generated mitigations were provided to the TPs for their validation and feedback.

2

See Appendix for the Scope document
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Entities Involved

Section 4: Entities Involved

The following entities registered with the SPP Regional Entity were included in the TPL studies.

Entity Name

Registered Function

American Electric Power (AEPW)
East Texas Electric Cooperative (ETEC)
Tex-La Electric Cooperative of Texas, Inc. (TEXL)
Board of Public Utilities (BPU)
City Utilities of Springfield, MO (SPRM)
Grand River Dam Authority (GRDA)
Independence Power & Light (INDN)
ITC Great Plains, LLC (ITCGP)
Kansas City Power & Light Company (KCPL)
Lincoln Electric System (LES)*
Midwest Energy, Inc (MIDW)
Nebraska Public Power District (NPPD)*
Oklahoma Gas & Electric Company (OKGE)
Oklahoma Municipal Power Authority (OMPA)
Omaha Public Power District (OPPD)*
Southwestern Power Administration (SWPA)
Southwestern Public Service Company (SPS)
Sunflower Electric Power Corporation (SECI)
The Empire District Electric Company (EDE)
Western Area Power Administration (WAPA)
Western Area Power Administration RMR (WAPA RMR)
Westar Energy, Inc. (WR)
Western Farmers Electric Cooperative (WFEC)

DP,GOP,GO,RP,TOP,TO,TP
DP,GOP,GO, RP,TO,TP
DP,RP,TO,TP
DP,GO,GOP,RP,TO,TOP,TP
DP,GOP,GO,RP,TOP,TO,TP
DP,GOP,GO,RP,TOP,TO,TP
DP,GOP,GO,RP,TOP,TO,TP
TOP,TO
DP,GOP,GO,RP,TOP,TO,TP
DP,GOP,GO,RP,TOP,TO,TP
DP,TOP,TO,TP
DP,GOP,GO,RP,TOP,TO,TP
DP,GOP,GO,RP,TOP,TO,TP
DP,RP
DP,GOP,GO,RP,TOP,TO,TP
BA,RP,TOP,TO,TP
DP,GOP,GO,RP,TOP,TO,TP
DP,GOP,GO,RP,TOP,TO,TP
DP,GOP,GO,RP,TOP,TO,TP
DP,GOP,GO,RP,TOP,TO,TP
TO, TOP, TP
DP,GOP,GO,RP,TOP,TO,TP
DP,GOP,GO,RP,TOP,TO,TP

Commented [A1]: Coordinate with Josie for other entities

Table 4.1: Entities Included in the study

DP : Distribution Provider
GOP: Generator Operator
GO : Generation Owner
RP: Resource Planner

TOP: Transmission Operator
TO: Transmission Owner
TP: Transmission Planner

*Midwest Reliability Organization (MRO) is the Regional Entity for these entities.
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Section 5: Results

Results

The mitigations for the potential criteria violations include but are not limited to building new
transmission facilities, upgrading existing transmission facilities, and implementing operating measures
based on procedures used in real-time operations by the SPP RC. These operational measures include
actions such as re-dispatching generation, changing system topology, capacitor bank switching,
transformer load tap changing, and removing load from the Transmission system 3.

5.1: TPL P0 Planning Events Results (N-0)
The TPL models analyzed for the steady state study did result in potential criteria violations under N-0,
normal system conditions. Table 5.1 lists a summary of these potential violations.
Season

High
Low
Thermal
Voltage Voltage Overloads

Total

MDWG 2017 Summer
MDWG 2017 Light Load
MDWG 2021 Summer
MDWG 2026 Summer
ITP 2017 Summer
ITP 2017 Light Load
ITP 2021 Summer

Mitigated Remaining
Findings Violations
0
0
0
0
0
0
0

Table 5.1: P0 Potential Violations by Season

3

As allowed by Table 1 footnote 9 or 12 of the TPL Standard.
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5.2: TPL P1 and P2 Planning Events Results (N-1)

Table 5.2 displays a summary of potential criteria violations found using the TPL Table 1 P1 and P2
Events provided by the TPs and the software selected N-1 contingencies created by POM. These
numbers include the potential violations that were mitigated by the TPs and/or the SPP PC. The SPP PC
verified the mitigations effectiveness in relieving the potential criteria violations.

Season
MDWG 2017 Summer
MDWG 2017 Light Load
MDWG 2021 Summer
MDWG 2026 Summer
ITP 2017 Summer
ITP 2017 Light Load
ITP 2021 Summer

High
Low
Thermal
Voltage Voltage Overloads
287
259
36
1709
47
22
1182
655
39
910
648
82

Total

Mitigated Remaining
Findings Violations
0
0
0
0
0
0
0

Table 5.2: P1 and P2 (N-1) Potential Violations by Season

5.3: TPL P3, P4, P5, P6, and P7 Planning Events Results
Table 5.3 displays a summary of potential criteria violations found using the TPL Table 1 P3, P4, P5,
P6, and P7 Events and the software selected N-1-1 contingencies created by POM. These numbers
include the potential violations that were mitigated by the TPs in addition to the violations which were
automatically mitigated by Optimal Mitigation Measures (OPM). The SPP PC verified the mitigations
effectiveness in relieving the potential criteria violations.
High
Voltage

Season
MDWG 2017 Summer
MDWG 2017 Light Load
MDWG 2021 Summer
MDWG 2026 Summer
ITP 2017 Summer
ITP 2017 Light Load
ITP 2021 Summer

742
4103
2323
1430

Mitigated
Low
Thermal
Total or Assessed
Voltage Overloads
Findings
1379
1018
190
288
1653
698
2387
1387

Remaining
Violations
0
0
0
0
0
0
0

Table 5.3: P3, P4, P5, P6, P7 (N-k) Potential Violations by Season
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5.4: TPL Extreme Events Results

Table 5.4 displays a summary of potential criteria violations found using the TPL Table 1 Extreme
Events. These numbers include the potential violations that were mitigated by the SPP TPs in addition to
the violations that were software mitigated by Optimal Mitigation Measures (OPM). For the Extreme
events, TPs reviewed the potential violations and were given the opportunity to review the automatically
mitigated OPM mitigations. All events, including Extreme events, which led to potential cascading were
mitigated.
Season
MDWG 2017 Summer
MDWG 2017 Light Load
MDWG 2021 Summer
MDWG 2026 Summer
ITP 2017 Summer
ITP 2017 Light Load
ITP 2021 Summer

High
Low
Thermal
Voltage Voltage Overloads
10
85
98
101
3
41
12
196
81
77
281
134

Total

Table 5.4: TPL Table 1 Extreme Events Potential Violations by Season

5.5: TPL Cascading Results
Table 5.5 displays a summary of potential cascading violations found using the TPL Table 1 Events.
These numbers include the violations which were mitigated by the SPP TPs in addition to the violations
that were software mitigated by Optimal Mitigation Measures (OPM). All events, including Extreme
events, which led to potential cascading were mitigated.
Season

Potential for Cascading

MDWG 2017 Summer
MDWG 2017 Light Load
MDWG 2021 Summer
MDWG 2026 Summer
ITP 2017 Summer
ITP 2017 Light Load
ITP 2021 Summer

Mitigated
Findings

Remaining
Violations
0
0
0
0
0
0
0

Table 5.5: TPL Potential Cascading Results
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Section 5: Results

5.6: TPL Long Lead Time Results

Table 5.6 displays a summary of contingencies that simulate outages of equipment that has a long lead
time for replacement. The contingencies are listed per season with potential violations found, and
mitigations applied.
Season

Contingencies

Violations

MDWG 2017 Summer
MDWG 2017 Light Load
MDWG 2021 Summer
MDWG 2026 Summer
ITP 2017 Summer
ITP 2017 Light Load
ITP 2021 Summer

Mitigated
Findings

Remaining
Violations
0
0
0
0
0
0
0

Table 5.6: Long Lead Time Results

5.7: Totals by Model Area
Table 5.7 below summarizes the potential criteria violations by modeling control area. The results show
additional detail based on the software selected contingencies in the POM software, which include P1,
P2, P3, P4, P5, P6, and P7 events, and also the member submitted P1, P2, P3, P4, P5, P6, P7 and
Extreme Events. Each entry below is separated by a “+” symbol. The value on the left of the “+” is a
tabulation of the potential violations found in the MDWG cases while the value on the right of the “+” is
a tabulation of the potential violations found in the sensitivity cases.
Note that several entities mentioned above in the Entities Involvement Section do not have unique
modeled control areas as their facilities are embedded within other SPP member control areas.
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Area
Number

Software
Selected

P1, P2
Events

P3, P4,
P5, P6, P7
Events

Extreme
Events

Southwestern Power Administration

515

111 +

6+

19 +

15 +

0

American Electric Power

520

2747 +

306 +

1885 +

81 +

0

Grand River Dam Authority

523

59 +

6+

63 +

3+

0

Oklahoma Gas & Electric Company

524

1072 +

40 +

255 +

20 +

0

Western Farmers Electric Cooperative

525

818 +

98 +

167 +

11 +

0

Southwestern Public Service Company

526

2431 +

514 +

4931 +

601 +

0

Oklahoma Municipal Power Authority

527

73 +

0+

2+

0+

0

Midwest Energy, Inc.

531

529 +

19 +

565 +

13 +

0

Sunflower Electric Power Corporation

534

1786 +

108 +

1596+

23 +

0

Westar Energy, Inc.

536

1064 +

663 +

891 +

48 +

0

Transmission Planner
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Total

Mitigated
Findings

Remaining
Violations
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Area
Number

Software
Selected

P1, P2
Events

P3, P4,
P5, P6, P7
Events

Extreme
Events

Kansas City Power & Light Company

541

336 +

3+

44 +

13 +

0

Kansas City Board of Public Utilities

542

0+

0+

0+

0+

0

The Empire District Electric Company

544

100 +

3+

94 +

3+

0

Independence Power and Light

545

11 +

0+

0+

2+

0

City Utilities of Springfield, MO

546

20 +

4+

8+

0+

0

Nebraska Public Power District

640

1860 +

322 +

1339 +

76 +

0

Western Area Power Administration
Rocky Mountain Region

640

0+

0+

0+

0+

0

Omaha Public Power District

645

25 +

5+

57 +

20 +

0

Lincoln Electric System

650

2+

0+

6+

0+

0

Western Area Power Administration
Upper Missouri Zone

652

1805 +

904 +

2946 +

96 +

0

Transmission Planner

Table 5.7: Potential Violation Totals by Model Area
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Total

Mitigated
Findings

Remaining
Violations

Southwest Power Pool, Inc.

Summary

Section 6

The MDWG models and ITP sensitivity models developed by the SPP PC and member entities represent
the power system for the SPP footprint in accordance with MOD-10 and MOD-12. These models did
result in potential thermal and voltage violations for normal (N-0) operation under TPL Table 1 P0
events. These potential violations were mitigated by operating procedures, capital projects, or modeling
corrections determined by the SPP PC and TPs. Complex element lists were developed by the SPP PC
and TPs to simulate selected TPL Table 1 P1, P2, P3, P4, P5, P6, P7 and Extreme events. These events
were studied by the SPP PC along with the software generated (N-1-1) contingency lists created by
POM. All potential TPL Table 1 P1, P2, P3, P4, P5, P6 and P7 event violations found during the studies
were mitigated by operating procedures, capital projects, or modeling corrections determined by the SPP
PC and TPs. All potential Extreme event violations were evaluated and reviewed by the SPP PC and
TPs. All potential SPP TPL violations identified through the TPL evaluation were mitigated as required
through the TPL-001-4 Reliability standard.
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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
(PC 4), will coordinate with the Transmission Planners (TP) to exchange data. The assessment will be
completed on an annual basis which will not exceed 15 months from the completion of the previous
assessment.

4

In this document, SPP does not represent a TP.
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Data inputs
4.1: 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 5, 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

5

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

TPL-001-4 Requirements R1-R1.1.6
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4.2: 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, a data request will be sent to each applicable stakeholder
requesting the TP supplied contingency definitions. 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) 6
b. Extreme events (EE.SS.1 – EE.SS.3b) 7
2. A list of contingencies on systems adjacent to the TP and PCs Systems which may impact their
Systems. 8
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
facilities in the PC footprint.
2. A Spare Equipment strategy facility list. 9
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. 10
o A CAP can include but is not limited to model corrections, system adjustments or
transmission projects.
o An idev or Python file will be required to represent the changes/adjustments made to the
powerflow in order for the PC to verify the effectiveness of the CAP.
4. A list of Protection System contingencies 11.

6

R3.4, The PC will use combinations of P1 events to create P3 and P6 events
R3.5
8 R3.4.1
9 R2.1.5
10
R2.7
11 R3.3.1
7
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Steady State Study
5.1: Model set
For a description of the model set used in the analysis, see the Modeling data section above.

5.2: Software parameters 12
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

5.3: 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 facilities in the PC footprint. The PC footprint includes the
areas listed in the table below.

Area Number

12

Entity Name

520

American Electric Power (AEPW)

542

Board of Public Utilities (BPU)

R3.3.2
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Area Number

Entity Name

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 13

KCPL - Greater Missouri Operations (KCPL-GMO)

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)

5.4: Basecase Analysis 14
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 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.

13
14

MDWG Cases Only
R3.1
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5.5: Basecase Contingency Analysis 14
The PC will gather contingencies from the TPs and other PCs per the Initial Data request to the 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 limit 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.
A steady state TPL requirement R5 post-Contingency voltage deviation greater than 0.08 pu on any BES
facility shall be flagged and serve as informational purpose only.
In cases where the R5 voltage limit violation also exceeds the .08 pu voltage deviation, only the limit
violation will be reported.
After a contingency, a thermal violation occurs when a branch or transformer exceeds 100% of rate B. 15
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.
Auto N-1 analysis14
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.
2.
3.
4.

Generator
Shunt device
Single Pole of a DC line
Transmission branch 16

Auto N-2 analysis14
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 branch13 in same Area

15

R5

16

Transmission branch = Transformer or Transmission line segment.
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3.
4.
5.
6.

All Generators – Shunt device in same Zone
Transmission branch16 – Transmission branch16 in same Zone
Transmission branch16 – Shunt device in same Zone
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. 17 If the first element of a P6 event has a long lead time and is not
covered in its spare equipment strategy, 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.
2.
3.
4.
5.

Perform a basecase analysis treating each element classified as having long lead time as outaged
Check for system intact violations; if any exist report and request CAPs to mitigate
With the long lead time element out of service, take additional P1 and P2 elements out of service
Check for violations; if any exist report and request CAPs to mitigate
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.
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 (tier) 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 and send to the TP for verification. If the TP confirms the potential cascading event and the TP
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. 18
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. 19 The PC will require the possible
actions designed to reduce the likelihood or mitigate the consequences and adverse impacts of the event(s).

17
18
19

R2.1.5
R6
R3.5
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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. 20 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. 21
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.

5.6: Sensitivity-case Analysis
In order to demonstrate a measurable change in System response between the basecase models and the
sensitivity models 22, 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
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 Requirement R2, Part
2.1.4.. Therefore, the PC will only evaluate contingencies in the sensitivity cases that also caused issues in
the non-sensitivity cases. The potential violations found during the sensitivity contingency analysis will
require a CAP to be submitted to the PC from the TP.

5.7: Corrective Action Plan (CAP)
A Corrective Action Plan is a list of actions and an associated timetable for implementation to remedy a
specific problem 23. 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.

20

R3.3.1.1

21

R3.3.1.2

22

R2.1.4

23

http://www.nerc.com/files/glossary_of_terms.pdf
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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, or a CAP. If an opguide 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.
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)

Interconnection Reliability Operating Limits (IROLs)
CAPs can be applied to mitigate potential IROLs. If the TPL-001-4 Steady State results identifies a potential
IROL through application of SPP Planning Criteria 7.3.2, then the CAP, in the form of a system adjustment
SPP 2016 TPL Steady State Scope
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used to mitigate the potential IROL, must be performed within SPP’s IROL T v 24. SPP Planning Criteria
states that the Planning Horizon IROL T v is 30 minutes.

24
The maximum time that an Interconnection Reliability Operating Limit can be violated before the risk to the interconnection or other
Reliability Coordinator Area(s) becomes greater than acceptable. Each Interconnection Reliability Operating Limit’s Tv shall be less than or
equal to 30 minutes.
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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.
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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. 25
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. 26
SPP Adjacent Transmission
Planner

PSS/E Area
Number

Cleco Corporation

502

Chris Thibodeaux christopher.thibodeaux@cleco.com

Entergy

351, 327

Jared Shaw

jshaw@entergy.com

Ameren Services Company

356

Curtis Stepanek

CStepanek@ameren.com

Saskatchewan Power
Corporation

672

Wayne
Guttormson

wguttormson@saskpower.com

Otter Tail Power Company

620

Jason Weiers

JWeiers@otpco.com

Minnkota Power
Corporation

TBD

Tim Bartel

tbartel@minnkota.com

MidAmerican Energy
Corporation

635

Daniel Rathe

DARathe@midamerican.com

Great River Energy

615

David Kempf

dkempf@GREnergy.com

City of Ames Electric
Services

TBD

Central Iowa Power
Cooperatives

TBD

William
Sondermann

William.Sondermann@cipco.net

Xcel Energy

600

Jason Espeseth

Jason.R.Espeseth@xcelenergy.com

Alliant Energy West

627

Dairyland Power
Cooperative

680

25

R8

26

R8.1
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Contact email

TBD

TBD
Steven Porter

scp@dairynet.com
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SPP Adjacent Transmission
Planner

PSS/E Area
Number

Montana-Dakota Utilities

661

Contact Name
Shawn Heilman

SPP Adjacent Planning Coordinator

Contact email
shawn.heilman@mdu.com

Contact Name

Contact email

Associated Electric Cooperatives, Inc. (AECI) Tony Gott

tgott@aeci.org

Mid-Continent Area Power Pool (MAPP)

oa.elabbady@mappcor.org

Midcontinent Independent System Operator
(MISO)

Edin Habibovic
Lynn Hecker

ehabibovic@misoenergy.org
lhecker@misoenergy.org

Proposed Schedule
Owner
PC

Scheduled Activities
Steady State Scope Development

Dates
Fri, January 1

MDWG Contingency data request

Mon, February 15

PC

Mon, February 15

BES inclusion list and spare equipment data request

MDWG 2016 MDWG Powerflow model set approval

Mon, March 14

PC

Generate MDWG basecase 'P0' potential violations

Tue, March 15

PC

Send TPs MDWG basecase 'P0' potential violations

Mon, March 21

TP

Deadline for providing Contingency data (P1)

Mon, March 18

TP

Deadline for providing 'P0' MDWG basecase CAPs

Mon, April 4

PC

Deadline for applying MDWG basecase CAPs

Mon, April 11

TP

Deadline for providing Contingency data (P2,P4,P5,P7, EE)

Mon, April 11

TP

Deadline for providing BES inclusion list, spare equipment

Mon, April 11

PC

Perform MDWG POM-OPM ACCC runs

Mon, April 18

TWG

TWG Scope Approvals

Wed, April 20

PC

Organize MDWG POM-OPM ACCC results

Mon, May 23

PC

Send initial potential MDWG violations to TPs and request CAPs

Tue, July 5

PC

Verify TP submitted MDWG CAPs upon reception

Tue, July 5

TP

Deadline for providing Protection Scheme Contingencies (MDWG)

Tue, July 12

PC

Complete build of Pass 3 ITP Models for use for sensitivity cases for
R2.4.3

Mon, August 1

PC

Generate ITP basecase 'P0' potential violations

Fri, August 5

PC

Send TPs ITP basecase 'P0' potential violations

Fri, August 5
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Owner
PC

Scheduled Activities
Steady State Scope Development

Dates
Fri, January 1

MDWG Contingency data request

Mon, February 15

PC

Mon, February 15

BES inclusion list and spare equipment data request

MDWG 2016 MDWG Powerflow model set approval

Mon, March 14

PC

Generate MDWG basecase 'P0' potential violations

Tue, March 15

PC

Send TPs MDWG basecase 'P0' potential violations

Mon, March 21

TP

Deadline for providing Contingency data (P1)

Mon, March 18

TP

Deadline for providing 'P0' MDWG basecase CAPs

Mon, April 4

PC

Deadline for applying MDWG basecase CAPs

Mon, April 11

TP

Deadline for providing Contingency data (P2,P4,P5,P7, EE)

Mon, April 11

TP

Deadline for providing BES inclusion list, spare equipment

Mon, April 11

PC

Perform MDWG POM-OPM ACCC runs

Mon, April 18

PC

Deadline for providing 'P0' ITP basecase CAPs

Fri, August 19

PC

Deadline for applying ITP basecase CAPs

Fri, August 26

PC

Perform ITP POM-OPM ACCC runs

Fri, September 2

PC

Organize ITP POM-OPM ACCC results

Mon, September 12

PC

Send initial potential ITPNT violations to TPs and request CAPs

Fri, September 16

TP

Deadline for providing Protection Scheme Contingencies (ITPNT)

Fri, September 23

TP

Deadline for providing CAPs

Mon, October 17

PC

Begin Drafting Steady State TPL Assessment

Fri, October 21

PC

Complete verification of TP submitted Steady State CAPs

Tue, November 8

PC

Post Draft TPL Comprehensive Assessment to TWG

Tue, November 8

TWG

TWG approval of 2016 Comprehensive TPL Assessment

Wed, December 14
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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 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.
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Appendix B
SPP Contingency Naming Convention
http://www.spp.org/Documents/28352/SPP%20Contingency%20Naming%20Convention.pdf
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Executive Summary

Executive Summary

The objective of this study is to report findings from the 2016 Stability Assessment to support
compliance with NERC TPL-001-4 Reliability Standards for future years 2017 and 2026. This report,
along with the Near-Term and Long-Term Steady State Assessment and the Near-Term Short Circuit
Assessment, fulfills requirements of the TPL-001-4 Standards This report summarizes the potential
stability violations anticipated by SPP and the applicable Corrective Action Plans (CAPS) developed by
SPP Member Entities and SPP Engineering Staff.
A separate comprehensive report will be issued detailing the 2016 Transmission Planning Compliance
Statement for each TPL-001-4 Standard requirement. This report will address how each requirement
defined in the TPL Standards is fulfilled by one or more mechanism in the TPL Near-Term or LongTerm Compliance Assessments.
- Place Holder for Staff statement of compliance. -
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Introduction

Introduction
The objective of this study is to report findings from the 2016 Stability Assessment to support
compliance with NERC TPL-001-4 Reliability Standards for future years 2017 and 2026. This
report, along with the Near-Term and Long-Term Steady State Assessment and the Near-Term Short
Circuit Assessment, fulfills requirements of the TPL-001-4 Standards This report summarizes the
potential stability violations anticipated by SPP and the applicable Corrective Action Plans (CAPS)
developed by SPP Member Entities and SPP Engineering Staff.
The following terms are used in this report and are defined as follows:
Rotor Angle Stability – refers to the ability of synchronous machines of an interconnected power
system to remain in synchronism after being subjected to a disturbance (also known as transient
stability). It depends on the ability to maintain/restore equilibrium between electromagnetic torque
and mechanical torque of each synchronous machine in the system. Instability that may result occurs
in the form or increasing angular swings of some generators leading to their loss of synchronism with
other generators. 1
Oscillation Damping – is an influence within or upon an oscillating system that has the effect of
reducing, restricting or preventing its oscillations. In the context of the present study, damping is the
decay of disturbance induced rotor angle oscillations and is caused by mechanical energy loss in the
generator rotor.
Transient Voltage Stability (Short-term voltage stability) – involves dynamics of fast-acting power
system components such as induction motors, electronically controlled loads and HVDC converters.
The study period of interest is in the order of several seconds, and analysis requires solutions of
appropriate system differential equations; that is similar to the analysis of rotor angle stability.
Dynamic modeling of loads is often essential. In contrast to rotor angle stability, short circuits near
loads are important.1
Cascading - The uncontrolled successive loss of system elements triggered by an incident at any
location. Cascading results in widespread electric service interruption that cannot be restrained from
sequentially spreading beyond an area predetermined by studies. 2

1 IEEE/CIGRE Joint Task Force on Stability Terms and Definitions, Definition and Classification of Power System Stability, IEEE PES Trans. on
Power Systems, Vol. 19, No. 2, May 2004.
2 Glossary of Terms Used in NERC Reliability Standards. [Online], Updated Jan. 25, 2016, Available:
http://www.nerc.com/pa/Stand/Glossary%20of%20Terms/Glossary_of_Terms.pdf

2016 TPL Annual Stability Assessment
iii

Southwest Power Pool, Inc.

Study Scope and Method (Study Assumptions)

Study Scope and Method (Study Assumptions)
This section summarizes the scope of work performed by SPP, as Planning Coordinator (PC), for the 2016
NERC TPL-001-4 Stability Assessment. The full Scope of Work for the study was approved by the
Transmission Working Group (TWG) on August 30, 2016.

2.1: Models
The model set in Table 2.1 below establishes category P0 as the normal System condition in TPL-0014 Table 1, and defines the models that are used for the 2016 TPL Stability analysis.
Description

Base Cases

Sensitivity Cases

Year 1 peak

MDWG 2017S

ITPNT 2017S5

Year 1 off-peak

MDWG 2017L

ITPNT 2017L5

Year 10 peak

MDWG 2026S

N/A

Table 2.1: Study Models
The generation dispatch in the base case models is derived from a member submitted merit order block
dispatch. The ITPNT Scenario 5 models, which were chosen for the sensitivity cases, 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.
TPL-001-4, Requirement 2.4.1, states that dynamic cases take into account the behavior of induction
motors. SPP and their Member companies performed a sensitivity analysis using a generic PSSE
load model in a summer peak case in late 2015. The results from this sensitivity analysis indicated
the need for additional research regarding the use of a dynamic load models, load specific inputs,
and the effects of the of the dynamic load models on the bulk electric system. The research has
included partnering with Electric Power Research Institute (EPRI), leveraging their research on the
subject matter, active participation in the NERC LMTF, and the formation of an SPP Dynamic Load
Task Force (DLTF) in late 2015. The SPP DLTF has developed a set of industrial and agricultural
composite load models and performed benchmark testing in PSSE version 32.2. Based on work
performed by the DLTF and the LMTF, there were concerns about the performance of the first
generation of the composite load model in PSSE version 32. SPP completed the build of its first
cases in PSSE version 33.7 and has obtained a beta version of a second generation composite load
model from Siemens-PTI to use in PSSE version 33.7. The benchmarking of this second generation
composite load model and development of residential and commercial composite load models is an
ongoing task for the DLTF. Once these items have been thoroughly vetted, SPP and it Members will
have a composite model representation taking into account residential, commercial, agricultural, and
industrial.

4
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2.2: Study and Monitored Areas
The SPP areas included in this assessment are shown below in Table 2.2:

Area Number

Entity Name

520
542
546
523
545
NA
541

American Electric Power (AEPW)
Board of Public Utilities (BPU)
City Utilities of Springfield, MO (SPRM)
Grand River Dam Authority (GRDA)
Independence Power & Light (INDN)
ITC Great Plains, LLC (ITCGP)
Kansas City Power & Light Company
(KCPL)
540
KCPL - Greater Missouri Operations
(KCPL-GMO)
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)
536
Westar Energy, Inc. (WR)
525
Western Farmers Electric Cooperative
(WFEC)
Table 2.2: SPP Assessment Areas
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2.3: Contingencies Analysis to be performed
The following types of contingency analyses were performed on the models.
2.3.1.

Fast Fault Screening: A Fast Fault Screening analysis of the SPP Transmission System was
performed on all cases shown in Table 2.1. V&R Energy’s Fast Fault Scan (FFS) tool was
used to determine category P1 and P6 events above 100 kV. The screening produced a list of
potential locations of concern, their ranking, and fault sequences for potential category P1
and P6 contingencies. There were 95 locations identified for the study cases.
V&R Energy’s FFS tool screens potential transmission fault locations for grid stability
analysis and quickly identifies the most severe fault locations and ranks them in the order of
severity. The tool begins by identifying the most severe fault locations, above 100 kV, which
are considered the weaker points in the network. Faults at each of the identified locations are
then ranked according to severity using a Ranking Index (RI) for the loss of lines,
transformers, or generators according to TPL-001-4 at each ranked bus. SPP classifies fault
severity according to the Ranking Index (RI) and the Critical Clearing Time (CCT).
Once the RI is known, the CCT is computed. The CCT is the maximum time during which a
disturbance can be applied without generator units losing transient stability. The RI and CCT
are used as metrics to determine fault locations that merit further examination.
Transient stability analysis was performed on ranked contingencies having a critical clearing
time of less than nine (9) cycles using the ranked bus, CCT and the “outaged branch”
identified in the FFS. The FFS identified the fault bus and associated “outaged branches;”
however, the fault sequence was determined by SPP, as follows:
Category P1: Apply a three-phase fault at the ranked bus for a time span of CCT cycles, open
the “outaged branch,” and clear the fault.
Category P6: Open the first “outaged branch” and allow steady state system adjustments.
Apply a three-phase fault at the ranked bus for a time span of CCT cycles, open the second
“outaged branch,” and clear the fault.
Prior to executing the analysis, discussions with members of actual clearing times to be used
during the simulations are coordinated.

6
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Dynamic Assessment of Member Specified Events. SPP members provided SPP Staff with
782 reliability events for transient stability performance analysis. A transient stability analysis
was performed for all member submitting events for all Table 2.1 cases. Some events
required a change in generation differing from that amount in the powerflow models based
on the member submitted contingency. In such cases, when possible, an offset amount was
included within the member modeling area to balance generation prior to or during the event
simulation. If sufficient generation was not available within the modeling area, any
generation within 10 buses away from the outaged generator was used to make up the
generation deficiency.
The contingency list provided by SPP members can be found in Appendix A.

2.3.3.

Dynamic Assessment of Coordinated Events with Tier 1 Entities: Contingencies on
systems adjacent to SPP may impact the SPP system and vice versa. Coordination with
adjacent PCs must, therefore, be accomplished. – Place Holder for SPP Staff Statement. SPP also requested the adjacent systems provide events for the SPP study. SPP received a
total of 1564 events for study. A transient stability analysis was performed using PLI TSAT
for all received events for all Table 2.1 cases.
The contingency list provide by Tier 1 Entities can be found in Appendix B.

2.3.4.

Dynamic Assessment of Breaker to Breaker Contingencies: SPP Staff gathered system
breaker-to-breaker data to formulate contingencies that emulate actual field responses to
faults. Since faults on line segments between breakers normally cause the line-end terminal
breakers to open all line sections, end-to-end de-energization is required during the
simulation. A total of 2,210 breaker-to-breaker contingencies were created to simulate the
actual field response. A transient stability analysis was performed for all cases shown in Table
2.1 for the formulated breaker-to-breaker contingencies. Powertech Labs, Inc.’s DSATools
TSAT was used for the analysis.
A list of breaker to breaker contingencies can be found in Appendix C.
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Assessment of Possible Cascading Due to Transient Instability: Category P1 through P7
and Extreme contingency events that produced the more severe system impacts were
evaluated for cascading. A loss of synchronism as a result of an outaged element is the
initiating mechanism for purposes of this assessment. A cascading analysis was performed
on all cases shown in Table 2.1 using V&R Energy’s Fast Fault Scan (FFS) and Potential
Cascading Modes (PCM) tools. This analysis determined possible cascading due to transient
instability within the SPP System.
The FFS tool was first used to determine the most severe category P1 fault locations (fault is
placed near the bus on each branch to be outaged) within the system. The identified fault
locations were ranked in order of decreasing severity (1 being the most severe) using a
ranking index. The bus fault and associated outaged branch were then used as the initiating
event in the PCM tool to determine possible cascading, meaning a criteria violation (loss of
1,768 MW) had occurred. A criteria violation would merit further analysis.
Second, Category P2 through P7 and Extreme events were evaluated for potential cascading,
as well. Any loss of MW due to generator instabilities for these events was evaluated against
the 1,768 MW criteria. A criteria violation would merit further analysis.

2.3.6.

8

Mitigation of Unstable/Cascading Events: SPP Staff worked with SPP Members and
adjacent entities to determine Corrective Action Plans (CAPS) for events found to be unstable
or that resulted in cascading to ensure the proposed CAPS would, by implementation, provide
system stability.
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Performance Requirements

Performance Requirements
Twenty (20) second time domain simulations are performed for all events described in later sections of
this report using Siemens’ PTI’s PSS/E Rev 33.7 and the PSSPLT plotting package and PowerTech Labs’
DSATools TSAT (breaker-to-breaker events). As the simulations occur, the following are monitored and
recorded to determine stability:
Rotor angle stability was monitored for all generators in the SPP PC footprint. Those units that exhibited
signs of instability were marked for further analysis, and should CAPS be necessary, the member entity
was engaged to determine the necessary CAP.
Rotor angle oscillation damping was monitored for those generators monitored for rotor angle stability.
The damping curves were judged against the SPPR1 and SPPR5 criteria as described in the SPP
Disturbance Performance Requirements. Those units that violated the criteria were identified for further
analysis and, should CAPS be necessary, the member entity was engaged to determine the necessary CAP.
Transient voltage stability was monitored for BES buses up to ten (10) buses away from the disturbance
(fault) location. The voltage responses were judged against the .7 < V transient < 1.2 p.u. criteria, as described
in the SPP Disturbance Performance Requirements. Those units that violate the transient voltage criteria
were marked for further analysis and should CAPS be necessary, the member entity was engaged to
determine the necessary CAP.
Generator Voltage Ride Through Capability was monitored for BES buses up to ten (10) buses away from
the disturbance (fault) location. Assumed low voltage ride through capability is for all generators to
comply with Attachment 2 of PRC-024-2. For generator points of interconnection that do not meet PRC024-2 requirements, these generators are assumed to trip on low voltage. Simulations were performed
again with the tripping of generators enabled. This meets the requirements of TPL-001-4 R4.3.1.2. PRC024-2 requirements are listed below.

Generator Voltage Ride Through Duration
Voltage (pu)

Time (S)

<0.45 pu

0.15

<0.65 pu

0.3

<0.75 pu

2.00

<1.2 pu

Instantaneous trip

<1.175 pu

0.20

<1.15 pu

0.50

<1.10 pu

1.00
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Results

Potential cascading due to a fault event and subsequent rotor angle instability was determined for NERC
category P1-P7 and Extreme events. The criteria for an event resulting in potential cascading is the loss
of more than 1,768 MW of generation based on SPP operating reserve. Those events violating these
criteria were identified as a possible cascading event for further analysis and, should CAPS be necessary,
the member entity was engaged to determine the necessary CAP.
With respect to system stability, compliance with the new TPL-001-4 Standard is required. Paragraphs
2.1 through 2.5 of this document describe the events required for study and the method by which they are
studied.

Results
4.1: Fast Fault Screening (FFS) and Dynamic Analysis
The 95 locations (buses) concerns were identified and ranked according to their Ranking Index (RI) and
Critical Clearing Time (CCT) for NERC P1 and P6 contingencies. Those ranked locations with a CCT
less than 9 cycles were identified for time domain analysis utilizing PSS/E. – Place Holder for SPP
Staff Statement. - Transient Stability Analysis of Member Submitted Events
Members provided a total of 782 events for study according to the following categories:
Category
P1
P2
P3
P4
P5
P6
P7
Extreme

Number of Events
XXX
XXX
XXX
XXX
XXX
XXX
XXX
XXX

Table 3.1: Events by Category

Transient stability analysis was performed on the above events using PSS/E’s dynamics package. There
were – Place Holder for SPP Staff Statement. - events resulting in transient voltage instability as shown
below in Table 3.1. The Corrective Action Plans are also shown.

Event

10

Owner

Model

Instability

Corrective Action Plan
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Commented [A1]: SPP Staff will edit this section once the
assessment has been completed.

Table 3.2: Stability Results for Member-Submitted Events

4.2: Dynamic Assessment of Coordinated Events with Tier 1 Entities
The XX Tier 1 contingencies that resulted in an unstable condition were provided to adjacent Planning
Coordinators for their review and further analysis.

4.3: Transient Stability Analysis of Breaker-to-Breaker Contingencies
A transient stability analysis was performed using TSAT for all cases shown in Table 2.1 for the 2210
breaker-to-breaker contingencies.
– Place Holder for SPP Staff Statement. Assessment of Possible Cascading Due to Transient Instability
All P1 through P7 and Extreme events were evaluated against criteria for potential cascading.
– Place Holder for SPP Staff Statement. -

4.4: Establishment of SOLs and IROLs
In accordance with SPP’s process for FAC-014-2, any unstable conditions that cannot be adequately
mitigated with a Corrective Action Plan, shall be candidates for potential System Operating Limits
(SOLs). SPP did not identify any unstable contingencies that could not be mitigated with a Corrective
Action Plan prior to the need date for that condition. Therefore, SPP did not identify any potential
facility SOLs that would have ratings lower than the ratings listed in the SPP MDWG models shown in
Table 2.1.
In accordance with FAC-014-2, SPP shall identify the subset of SOLs that are also considered
Interconnection Reliability Operating Limits (IROLs). Since no potential SOLs were identified, then
there are no potential IROLs to be identified.
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Conclusion

Conclusion
– Place Holder for SPP Staff Statement. -

Appendix A
Member provided contingency list (see next page)

12

2016 TPL Stability Assessment

Southwest Power Pool, Inc.

Appendix B

Appendix B
Tier 1 Entity provided contingency list (see next page)
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Appendix C

Appendix C
Tier 1 Entity provided contingency list (see next page)
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Executive Summary

Executive Summary
The objective of this study is to report findings from the 2016 Short Circuit Assessment to support
compliance with NERC TPL-001-4 Reliability Standards for future year 2017. This report, along with
the Near-Term and Long-Term Steady State Assessment and the Near-Term and Long-Term Stability
Assessment, fulfills requirements of the TPL-001-4 Standards This report summarizes the potential short
circuit violations anticipated by SPP and the applicable Corrective Action Plans (CAPS) developed by
SPP Member Entities and SPP Engineering Staff.
A separate comprehensive report will be issued detailing the 2016 Transmission Planning Compliance
Statement for each TPL-001-4 Standard requirement. This report will address how each requirement
defined in the TPL Standards is fulfilled by one or more mechanisms in the TPL Near-Term or LongTerm Compliance Assessments.
Short Circuit analysis revealed thirty-four (34) potential violations in the model studied for the
assessment. Corrective Action Plans were developed to mitigate any potential violations as detailed in
this report.
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Purpose

Section 1: Purpose

The objective of the 2016 TPL-001-4 Short Circuit Assessment (assessment) is to report findings from
the 2016 TPL-001-4 short circuit studies along with an associated evaluation of the study results in
support of SPP’s compliance, as a Planning Coordinator (PC), with the NERC TPL-001-4 Reliability
Standard.
The goals of this assessment are:
1. Determine whether circuit breakers have interrupting capability for Faults that they will be
expected to interrupt. (R2.3)
2. Report Corrective Action Plans (CAPs) to address potential Equipment Rating violations. (R2.8)
This assessment focuses on transmission facilities in the SPP footprint, and summarizes potential criteria
violations and the associated CAPs developed by Transmission Planners (TPs) and the SPP PC.
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Models

Section 2: Models

The 2016 SPP Model Development Working Group (MDWG) short circuit models reflect system
conditions for the Near-Term Transmission Planning Horizon. These models are updated by TPs to
reflect the most current information using the Model On Demand (MOD) program. The SPP 2016 Series
MDWG Final Short Circuit Maximum Fault Models were used in the 2016 TPL Planning Assessment as
reflected in Table 2.1.

Model
Scope

Seasonal
Assessment

Model Used

Model Released

Assessment
Completed

Near
Term

2017 Summer
Peak

2016MDWGFINALSC_Cl
assical_MAX_FAULT-17S

April 2016

November 2016

Table 2.1: Models used in TPL-001-4 short circuit assessment
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Studies

Section 3: Studies

3.1: TPL-001-4 Short Circuit Study
Analysis results on the SPP 2016 MDWG Final Short Circuit Maximum Fault models used for the PC
assessment were provided to TPs. The TPs were also provided the option to perform their own short
circuit analysis in lieu of the PC provided results.

3.2: Simulation
Fault current values were determined for each bus modeled in SPP model areas using Power System
Simulation for Engineering (PSS/E) activities Automatic Sequencing Fault Calculation (ASCC) and
ANSI fault current calculation (ANSI) for Single Line to Ground and Three Phase faults. Results from
both activities included system intact faults and activity ASCC also included Line Out faults.

3.3: Corrective Action Plans and Member Review
The TPs evaluated the applicable results and provided necessary CAPs to the PC. The PC verified
validity of the TP submitted CAPs.
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Entities Involved

Section 4: Entities Involved

The following entities registered with the SPP Regional Entity and Midwest Reliability Organization
were included in the TPL studies.

Entity Name

Registered Function

American Electric Power (AEPW)
East Texas Electric Cooperative (ETEC)
Tex-La Electric Cooperative of Texas, Inc. (TEXL)
Board of Public Utilities (BPU)
City Utilities of Springfield, MO (SPRM)
Grand River Dam Authority (GRDA)
Independence Power & Light (INDN)
ITC Great Plains, LLC (ITCGP)
Kansas City Power & Light Company (KCPL)
Lincoln Electric System (LES)*
Midwest Energy, Inc. (MIDW)
Nebraska Public Power District (NPPD)*
Oklahoma Gas & Electric Company (OKGE)
Oklahoma Municipal Power Authority (OMPA)
Omaha Public Power District (OPPD)*
Southwestern Power Administration (SWPA)
Southwestern Public Service Company (SPS)
Sunflower Electric Power Corporation (SECI)
The Empire District Electric Company (EDE)
Western Area Power Administration UPGR (WAPA
UPGR)*
Western Area Power Administration RMR (WAPA RMR)
Westar Energy, Inc. (WR)*
Western Farmers Electric Cooperative (WFEC)

DP,GO,GOP, RP,TO,TOP,TP
DP,GO,GOP,RP,TO,TP
DP,RP,TO,TP
DP,GO,GOP,RP,TO,TOP,TP
DP,GO,GOP,RP,TO,TOP,TP
DP,GO,GOP,RP,TO,TOP,TP
DP,GO,GOP,RP,TO,TOP,TP
TO,TOP
DP,GO,GOP,RP,TO,TOP,TP
DP,GO,GOP,RP,TO,TOP,TP
DP,LSE,TO,TOP,TP
DP,GO,GOP,RP,TO,TOP,TP
DP,GO,GOP,RP,TO,TOP,TP
DP,GO,GOP,RP
DP,GO,GOP,RP,TO,TOP,TP
BA,RP,TO,TOP,TP
DP,GO,GOP,RP,TO,TOP,TP
DP,GO,GOP,RP,TO,TOP,TP
DP,GO,GOP,RP,TO,TOP,TP
DP,GO,GOP,RP,TO,TOP,TP
TO, TOP, TP
DP,GO,GOP,RP,TO,TOP,TP
DP,GO,GOP,RP,TO,TOP,TP

Table 4.1: Entities included in the TPL-001-4 Short Circuit Assessment

DP : Distribution Provider
GO : Generation Owner
GOP: Generator Operator
RP: Resource Planner

TO: Transmission Owner
TOP: Transmission Operator
TP: Transmission Planner

*Midwest Reliability Organization (MRO) is the Regional Entity for these entities.
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Results

Section 5: Results

CAPs to address potential violations consisted of the following:
•
•
•
•

Replace circuit breakers in the course of normal budgeting and project planning.
Temporarily relocate line terminal to higher rated transfer breaker until breaker replacement is
complete.
Add a trip from the relay which will isolate the equipment in the event of a fault.
Add a block trip from the relay that will not allow the circuit switchers to open when the fault
current is above their rating. The fault will be cleared by opening the breakers in the high voltage
substation.

5.1: TPL-001-4 Short Circuit Study
The SPP 2016 MDWG Final Short Circuit Maximum Fault models used for the short circuit study did
result in potential violations. Table 5.1 lists a summary of these potential violations.
Season
2017 Summer

Total
Mitigated Remaining
Violations Findings Violations
34
34
0

Table 5.1: TPL-001-4 Potential Violations

5.2: Totals by Modeling Area
Table 5.2 below summarizes the potential violations by modeling area. Note that several TPs do not
have unique modeling areas as their transmission facilities are embedded within other SPP modeling
areas.
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Section 5: Results

Transmission
Planner

Area
Number

Total
Violations

Mitigated
Findings

Remaining
Violations

Southwestern Power
Administration

515

0

0

0

American Electric
Power

520

0

0

0

Grand River Dam
Authority

523

0

0

0

Oklahoma Gas &
Electric Company

524

6

6

0

Western Farmers
Electric Cooperative

525

0

0

0

Southwestern Public
Service Company

526

12

12

0

Oklahoma Municipal
Power Authority

527

0

0

0

Midwest Energy, Inc.

531

0

0

0

Sunflower Electric
Power Corporation

534

0

0

0

Westar Energy, Inc.

536

2

2

0

Kansas City Power &
Light Company

541

6

6

0

Kansas City Board of
Public Utilities

542

0

0

0

The Empire District
Electric Company

544

1

1

0

Independence Power
and Light

545

0

0

0
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Transmission
Planner

Section 5: Results

Area
Number

Total
Violations

Mitigated
Findings

Remaining
Violations

City Utilities of
Springfield, MO

546

0

0

0

Nebraska Public
Power District

640

7

7

0

Western Area Power
Administration
Rocky Mountain
Region

640

0

0

0

Omaha Public Power
District

645

0

0

0

Lincoln Electric
System

650

0

0

0

Western Area Power
Administration
Upper Great Plains
Region

652

0

0

0

Table 5.2: Potential Violation Totals by Model Area
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Summary

Section 6: Summary

The MDWG models developed by the SPP RTO and its Members represent the power system for the
SPP PC. These models identified potential equipment rating violations. These potential equipment
rating violations were mitigated by replacing fault current interrupting devices determined by the SPP
PC and TPs. All SPP TPL-001-4 potential violations identified through the short circuit assessment were
mitigated as required through the TPL-001-4 Reliability standard.
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3)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 Working Group (TWG), and
the applicable functional entities as described in NERC TPL-001-4, A.4.1. SPP, as the Planning
Coordinator (PC 1), will coordinate with the Transmission Planners (TP) to exchange data.
The assessment will be completed on an annual basis which will not exceed 15 months from the
completion of the previous assessment.

1

In this document, SPP does not represent a TP.
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4)Data inputs
5) 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 2016 TPL short circuit
analyses. These models were chosen to comply with requirement R2.3
Requirement
R2.3

Description
Year 1

Study case
Maximum Fault Short Circuit MDWG 2017S

2015 SPP TPL-001-4 Short Circuit Assessment

3

6) 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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7)Short Circuit Simulation
8) 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.

9) 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 sequences 3
• 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

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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•
•
•

 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

2015 SPP TPL-001-4 Short Circuit Assessment
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10)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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11)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
Cleco Corporation
Entergy
Ameren Services Company
Saskatchewan Power
Corporation
Otter Tail Power Company
Minnkota Power
Corporation
MidAmerican Energy
Corporation
Great River Energy
City of Ames Electric
Services
Central Iowa Power

4

R8

5

R8.1

PSS/E Area
Number
502
351, 327
356
672

Chris Thibodeaux
Jared Shaw
Curtis Stepanek
Wayne Guttormson

christopher.thibodeaux@cleco.com
jshaw@entergy.com
CStepanek@ameren.com
wguttormson@saskpower.com

620
TBD

Jason Weiers
Tim Bartel

JWeiers@otpco.com
tbartel@minnkota.com

635

Daniel Rathe

DARathe@midamerican.com

615
TBD

David Kempf

dkempf@GREnergy.com
TBD

TBD

William Sondermann

William.Sondermann@cipco.net
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Contact email
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SPP Adjacent Transmission
Planner
Cooperatives
Xcel Energy
Alliant Energy West
Dairyland Power
Cooperative
Montana-Dakota Utilities

PSS/E Area
Number

Contact Name

Contact email

600
627
680

Jason Espeseth
Steven Porter

Jason.R.Espeseth@xcelenergy.com
TBD
scp@dairynet.com

661

Shawn Heilman

shawn.heilman@mdu.com
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SPP Adjacent Planning
Coordinator
Associated Electric
Cooperatives, Inc. (AECI)
Midcontinent Independent
System Operator (MISO)

Contact Name

Contact email

Tony Gott

tgott@aeci.org

Edin Habibovic
Lynn Hecker

ehabibovic@misoenergy.org
lhecker@misoenergy.org
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12)Schedule
Owner
PC
MDWG
TWG
TP

Study
SC
SC
SC
SC

Dates
Fri , January 1
Mon , March 2
Tue , February 23
Thu , March 31

SC
SC
SC

Scheduled Activities
Short Circuit Scope Development
2016 MDWG Short circuit model set approval
TWG Scope Approval
Deadline for providing ANSI Fault Current Calculation
parameters
Perform SC simulation
Send Short Circuit results to TPs and request CAPs
Deadline for providing listing of buses for line-out results
using activity ANSI
Deadline for providing CAPs
Send Short Circuit simulation results for line-out results using
activity ANSI to TPs and request additional CAPs
Deadline for providing additional CAPs for Short Circuit
simulation results for line-out results using activity ANSI
Complete verification of TP submitted Short Circuit CAPs
Begin Drafting Short Circuit TPL Assessment
Post Draft TPL Comprehensive Assessment to TWG

PC
PC
TP

SC
SC
SC

TP
PC

SC
SC

TP

SC

PC
PC
PC
TWG

SC

TWG approval of 2016 Comprehensive TPL Assessment

Thu , December 29

2015 SPP TPL-001-4 Short Circuit Assessment

Fri , April 1
Fri , July 1
Mon , August 1
Wed , August 31
Wed , August 31
Fri , September 16
Fri , October 14
Mon , October 17
Thu , November 10
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13)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
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.
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MODEL DEVELOPMENT WORKING GROUP
Report to the Transmission Working Group
November 9, 2016

Organizational Roster
The following members and staff represent the Model Development Working Group (MDWG):
Nate Morris, Chairman – Empire District Electric
Derek Brown, Vice-Chairman – Westar Energy
Joe Fultz – Grand River Dam Authority
Jason Bentz – American Electric Power
Dustin Betz – Nebraska Public Power District
John Boshears – City Utilities of Springfield
Reené Miranda – Southwestern Public Service
Scott Schichtl – Arkansas Electric Cooperative Corporation
Jason Shook – GDS Associates
Brian Wilson – Kansas City Power & Light
Liam Stringham –Sunflower Electric Power Corporation

Holli Krizek – Western Area Power Administration
Jerad Ethridge – Oklahoma Gas & Electric
Wayne Haidle – Basin Electric Power Cooperative
Anthony Cook, Secretary – Southwest Power Pool

Activity Update
•

The 2016 Series MDWG Dynamic cases were posted September 30, 2016 for finalization and
were voted final on October 6, 2016.

•

The 2017 Series Powerflow build is currently in Pass 3, with Pass 3 models and updated
supplemental data scheduled to be posted November 18, 2016.

Respectfully submitted,

Anthony Cook, MDWG Secretary

Southwest Power Pool, Inc.
TPL TASK FORCE REPORT
Report to the Transmission Working Group
October 4, 2016
Organizational Roster

The following members and staff represent the TPL Task Force:
Chris Colson, Chairperson – Western Area Power Administration (WAPA)
Derek Brown – WESTAR Energy (WERE)
Brian Brownlow - Nebraska Public Power District (NPPD)
Reené Miranda – Xcel Energy (SPS)
Liam Stringham – Sunflower Electric (SUNC)
Marcus Moor – Kansas City Power and Light (KCPL)
Steve Hardebeck – Oklahoma Gas & Electric (OG&E)
Prashant Kansal – American Electric Power (AEP)
Gimod Olapurayil – ITC Great Plains LLC (ITC)
Scott Jordan, Secretary - Southwest Power Pool (SPP)
TPL Task Force Activity Update
•

TPL-007-1 Milestones
o FERC approved on September 22, 2016. Standard will be effective January 1, 2017.
o Requirement effective dates:
 R1 (Roles and Responsibilities) – July 1, 2017.
 R2 (Models) – July 1, 2018.
 R3 (Criteria) – January 1, 2022.
 R4 (GMD Vulnerability Assessment) – January 1, 2022.
 R5 (GIC Flows) – January 1, 2019.
 R6 (TP/GO Thermal Assessment of Transformers) – January 1, 2021.
 R7 (Proof of GMD Vulnerability Assessment) – January 1, 2022.
o The TPLTF would like to stress to Members, especially those not involved in the TPLTF,
that the data gathering activities in support of TPL-007-1 requirement R2 could be onerous,
costly, and time-consuming.

•

The TPLTF continues to focus on the following priorities:
o TPL-007-1 Responsibilities. The TPLTF is developing a proposed R1 individual and joint
responsibilities document, required for first standard enforceable date of July 1, 2017.
Objective is to have a draft to TWG no later than 01 February 2017.
o GIC Data Collection Template. A year after R1 becomes effective, modeling requirement
R2 becomes effective. The TPLTF believes that data collection may take some Members
12-months or more too complete, based upon WECC’s experience. TPLTF is developing
a common template to support collection of R2 geomagnetic-induced currents (GIC) model
parameters as an appendix to the R1 document. Objective is to have the template to TWG
no later than 01 February 2017.
o Voltage Performance Criteria. The next task for the TPLTF, after publishing the R1
document with the data collection template, is to develop an R3 criteria document ahead
of enforcement on January 1, 2022. This task will likely involve steady-state study work.

Respectfully submitted,
Chris Colson, TPLTF Chairperson
Scott Jordan, TPLTF Secretary

Revision Request Recommendation Report
RR #: 195

Date: 11/9/2016

RR Title: Creation of RC and BA Data Specification Document
SUBMITTER INFORMATION
Submitter Name: Neil Robertson

Company: Southwest Power Pool

Email: nrobertson@spp.org

Phone: 501-614-3322

EXECUTIVE SUMMARY AND RECOMMENDATION FOR MOPC AND BOD ACTION

OBJECTIVE OF REVISION
Objectives of Revision Request:
Describe the problem/issue this revision request will resolve.
Per NERC Standards IRO-010-2 and TOP-003-3, SPP as the Reliability Coordinator and Balancing Authority must issue required
data specifications to applicable entities. Under the currently in effect IRO-010-1, SPP Operating Criteria Appendix OP-1 serves as
the RC’s data specification. This revision request will remove SPP Operating Criteria Appendix OP-1 from SPP Operating
Criteria. The majority of the contents of SPP Operating Criteria Appendix OP-1 will become a stand-alone document titled
“Required Data Specification for the SPP Reliability Coordinator and the SPP Balancing Authority (RDS)” to meet the
requirements of IRO-010-2 and TOP-003-3. Select sections of the current Appendix OP-1 will be moved to SPP Operating Criteria
Section 4.1.1 as shown below. The ORWG will review and approve revisions to the RDS as described in the revised SPP
Operating Criteria Section 4 shown below.
Describe the benefits that will be realized from this revision.
The content of the RDS will require frequent revision. Creating a stand-alone document outside of SPP Operating Criteria will
facilitate the timely development, approval, and implementation of these frequent revisions.
SPP STAFF ASSESSMENT
SPP Staff worked closely with multiple member groups in drafting this RR. SPP staff therefore supports this RR.
IMPACT
Will the revision result in system changes

No

Will the revision result in process changes?

No

Is an Impact Assessment required?

Yes

No

Yes
Yes

If no, explain: Governing document changes only.
SPP DOCUMENTS IMPACTED
Operating Criteria

Criteria Section(s): Section 4 and
Appendix OP-1

Criteria Date: 4/1/2016
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WORKING GROUP REVIEWS AND RECOMMENDATIONS
List Primary and any Secondary/Impacted WG Recommendations as appropriate
Primary Working Group:

Date: 11/1/2016

ORWG

Action Taken: Unanimously Approved As Modified

Secondary Working Group:

Date: 11/9/2016

RCWG

Action Taken: Unanimously Approved

Secondary Working Group:

Date: 11/15/2016

TWG

Action Taken:
Abstained:
Opposed:

Reasons for Opposition:

MOPC

Date: 1/17/2017
Action Taken:
Abstained:
Opposed:

Reasons for Opposition:

BOD/Member Committee

Date: 1/31/2017
Action Taken:
Abstained:
Opposed:

Reasons for Opposition:

COMMENTS
Comment Author: Ellen Watkins (Sunflower Electric)
Date Comments Submitted: 10/25/2016
Description of Comments: In section 4.1.1.3 Node Connectivity Requirement (Effective Until 1/1/2018) 3rd and 4th bullets, it
references COM-001-1.1 R1.4. COM-001-2.1 is the current enforceable standard. We also wanted to comment that we thought SPP
was trying to avoid referencing NERC standards in documents if they can avoid it.
Status: Suggested modifications were incorporated into the version of RR195 approved by the ORWG on 11/1/2016.
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COMMENTS
Comment Author: Ron Gunderson (NPPD)
Date Comments Submitted: 10/28/2016
Description of Comments: See suggested markups in language below. Comments to better align with current requirements. There
are also references to sections in current Appendix OP 1 that is proposed to be deleted. I have attempted to reference the correct
sections, but until the new RDS is finalized, the language may not be correct.
Status: Suggested modifications were incorporated into the version of RR195 approved by the ORWG on 11/1/2016.
PROPOSED REVISION(S) TO SPP DOCUMENTS
SPP Operating Criteria

4.1.1 Information and Data Exchange
4.1.1.1 Required Data Specification for the SPP Reliability Coordinator and the SPP Balancing
Authority
The SPP Reliability Coordinator and the SPP Balancing Authority shall maintain a documented
specification for the data necessary for it to perform its analysis functions, Operational Planning
Analyses, Real-time monitoring, and Real-time Assessmentsdefine the information and data required to
be exchanged with the following entities operating within or neighboring entities to the SPP RC and/or
BA footprints; Reliability Coordinators, Balancing Authorities, and Transmission Operators,
Transmission Owners, Generator Operators, Generator Owners, and Distribution Providers. The SPP
Reliability Coordinator and the SPP Balancing Authority shall distribute its data specification to entities
that have data required by the SPP Reliability Coordinator’s and the SPP Balancing Authority’s analysis
functions, Operational Planning Analyses, Real-time monitoring, and Real-time Assessments. The prior
identified entities shall share operating data ascomply with allsatisfy the requirements defined contained
within the “Appendix OP-1 to the SPP CriteriaRequired Data Specification for the SPP Reliability
Coordinator and the SPP Balancing Authority” (RDS). SPP shall be responsible for maintaining the
RDS. and approved by Tthe Operating Reliability Working Group (ORWG) shall be responsible for
initially approving the RDS and reviewing and approving subsequent changes to the RDS. The
Reliability Compliance Working Group (RCWG) shall provide formal comments on proposed changes
to the RDS prior to ORWG review. SPP shall distribute this document directly to each applicable entity
both upon the initial approval and the approval of subsequent changes within 30 days. SPP shall
thereafter distribute this document annually by June 1 of each calendar year to each applicable entity.
Each applicable entity shall acknowledge receipt of this document within 30 days of distribution by SPP.
Non-Balancing Authorities shall share operating data deemed necessary for assessment of regional
reliability by the Reliability Coordinator. Generator data for all generating units whose size is greater
than or equal to the smaller of 10 MW or 5% of the reporting Balancing Authority’s peak load,
transmission circuit data for all interconnections, and transmission facilities operated at 60 kV or greater
shall be automatically shared via secure interregional telecommunications network. All other necessary
operational data listed in Appendix OP-1 of this Criteria shall also be made available via secure
interregional telecommunications network to support the requirements in this Criteria. This near realtime data will be exchanged as specified in Appendix OP-1 and approved by the ORWG. This data shall
be made available to the Reliability Coordinator and any other entity with immediate responsibility for
interconnection reliability. The Reliability Coordinator shall obtain a current signed NERC
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Confidentiality Agreement from entities receiving such data ensuring that the data will not be used for
marketing purposes.
The Reliability Coordinator shall provide its SOLs and IROLs to any other Reliability Coordinator,
Transmission Operator, Transmission Planner, Transmission Service Provider or Planning Authority that
has a reliability-related need for those limits within 5 business days.
4.1.1.2 SPP Sharing of Externally Provided Data
The SPP Reliability Coordinator shall obtain a current signed NERC Confidentiality Agreement from
entities receiving data provided to SPP by an entity other than SPP ensuring that the confidentiality of
the data be maintained as required by the NERC Confidentiality Agreement.
4.1.1.3 Node Connectivity Requirement (Effective Until 1/1/2018)
SPP operates ICCP nodes at both the primary and disaster recovery (backup) sites. Both the primary and
backup site ICCP servers feed real-time data to the primary and backup site Energy Management
Systems. To ensure maximum availability of ICCP data required for operating reliability, the following
connectivity requirements are required:
• SPP members are required to configure their ICCP servers to connect to the SPP primary and
backup sites concurrently and to make the same Block 1 and Block 2 data available to both
nodes.
• SPP will normally reference the same ICCP Object ID from both nodes when reading member
data, thus imposing no additional maintenance workload upon the member companies.
• Members operating a backup site may choose to concurrently serve data from that site. In that
instance, SPP will configure the SPP primary ICCP node to communicate with the member’s
primary site node and will configure the SPP backup site ICCP node to communicate with the
member backup site node.
• SPP will configure the SPP backup site ICCP nodes to serve data to member sites using a
separate and distinct ICCP Object ID in order to permit them to concurrently read operating
reliability data from redundant nodes.
4.1.1.3a Node Connectivity Requirement (Effective 1/1/2018)
SPP operates ICCP nodes at both the primary and backup sites. Both the primary and backup site
ICCP node feed real-time data to their primary and backup site Energy Management Systems
concurrently. To ensure maximum availability of ICCP data required for reliability, the following
connectivity requirements are required for entities registered with NERC as a Generator Operator or
Transmission Operator within the SPP Reliability Coordinator Area to be binding on January 1, 2018
or as otherwise consistent with waiver provisions outlined in the RDS:
• All Transmission Operators are required to configure their ICCP nodes to connect to the SPP
primary and backup sites concurrently and to make the same Block 1 and Block 2 data available
to both nodes.
• All Transmission Operators and Generator Operators are required to configure two ICCP
nodes so that, in the event of a failure of their active ICCP node, their alternate ICCP node
reconnects to SPP’s ICCP nodes within 240 seconds.
o If the TOP or GOP has a third party contract for their ICCP connections, then the third
party should be able to reconnect within 240 seconds.
• All Generator Operators with more than 1500 MW of net aggregate generation or fifteen
capacity resources in the SPP Balancing Authority Area are required to configure two ICCP
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nodes to read their Integrated Marketplace resource set point instructions from both SPP’s
primary and secondary ICCP nodes concurrently.
In the event of an outage on ICCP Nodes:
• Planned maintenance outages should comply with the Outage Scheduling Information of the
RDS (Telemetering and Control System Status). For forced or unplanned outages, the TOP or
GOP should contact SPP and follow the Outage Scheduling Information of the RDS
(Telemetering and Control System Status).
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Introduction

Applicability
A Request for Proposal (“RFP”) shall be published for each Competitive Upgrade approved for
construction by the SPP Board of Directors after January 1, 2015. Competitive Upgrades are subject
to the Transmission Owner Selection Process (“TOSP”) set forth in Section III of Attachment Y of
the SPP Open Access Transmission Tariff (“SPP Tariff”) and associated SPP Business Practices.
SPP shall issue an RFP for a Competitive Upgrade to solicit proposals from Qualified RFP
Participants or QRPs, as defined in Attachment Y of the SPP Tariff, (“Respondent”). These SPP
Minimum Transmission Design Standards (“MTDS”) outline the minimum design standards to be
used by the Respondent in its response to such RFP issued by SPP pursuant to the TOSP for
Competitive Upgrades. If there is a conflict between the RFP and MTDS, the RFP shall govern
what the Respondent shall use in its RFP Response. If there is a conflict between the RFP and the
SPP Tariff or Business Practices, the SPP Tariff and Business Practices shall govern.
The MTDS represent the minimum design standards by which a Competitive Upgrade must be
designed by the successful Respondent unless the project approved by the BOD and set forth in the
RFP specifies different values than those provided in the MTDS. The MTDS facilitate the design of
transmission facilities in a manner that is compliant with NERC requirements and SPP Criteria; are
consistent with Good Utility Practice, as defined in the SPP Tariff 1; and are consistent with current
industry standards specified herein, such as NESC, IEEE, ASCE, CIGRE, and ANSI, at the time the
RFP is issued.
Individual sections within this document contain minimum design standards for transmission lines
and transmission substations. If the Respondent has questions regarding the MTDS or the RFP
design requirements, it is the Respondent’s sole responsibility to direct such questions to the SPP in
the manner specified by SPP in the RFP. SPP bears no responsibility if the Respondent does not
understand the MTDS or RFP design requirements. The Respondent is encouraged to clarify such
questions prior to the RFP Response due date allowing time for SPP to address such questions.

1

The SPP Tariff defines Good Utility Practice as follows: “Good Utility Practice: Any of the practices, methods and acts
engaged in or approved by a significant portion of the electric utility industry during the relevant time period, or any of
the practices, methods and acts which, in the exercise of reasonable judgment in light of the facts known at the time the
decision was made, could have been expected to accomplish the desired result at a reasonable cost consistent with good
business practices, reliability, safety and expedition. Good Utility Practice is not intended to be limited to the optimum
practice, method, or act to the exclusion of all others, but rather to be acceptable practices, methods, or acts generally
accepted in the region, including those practices required by Federal Power Act section 215(a)(4).”
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Responders should provide sufficient information supporting their design to the Industry Expert
Panel so that it can be used in the evaluation of the RFP Response.
Any RFP Response submitted to SPP in the TOSP that exceeds the RFP design requirements is
submitted solely at the discretion of the Responder and should include supporting information.
All references to standards contained herein through reference mean standards as of the date the
project was initially approved by the SPP BOD.
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Transmission Lines

General
Transmission lines shall be designed to meet all applicable federal, state, and local environmental
and regulatory requirements.

Electrical Clearances
Design clearances shall meet the requirements of the NESC. To account for survey and construction
tolerances, a minimum design margin of 2 feet shall be applied to ensure the NESC clearances are
maintained after construction. This margin shall be applied to conductor-to-ground and conductorto-underlying or –adjacent object clearances, but need not be applied to conductor-to-transmission
structure clearances. These clearances shall be maintained for all NESC requirements and during the
ice with concurrent wind event as defined in the Structure Design Loads Section. In regions
susceptible to conductor galloping, phase-to-phase and phase-to-shield wire clearances during these
conditions shall be considered.
Sufficient space to maintain OSHA minimum approach distances in place at the date of project
approval, either with or without tools, shall be provided. When live-line maintenance is anticipated,
designs shall be suitable to support the type of work that will be performed (e.g., insulator assembly
replacement) and the methods employed (i.e., hot stick, bucket truck, or helicopter work, etc.).

Structural Design Loads
All structure types (deadends, tangents, and angles), insulators, hardware, and foundations shall be
designed to withstand the following combinations of gravity, wind, ice, conductor tension,
construction, and maintenance loads. The magnitude of all weather-related loads, except for NESC
or other legislated loads shall be determined using a 100 year mean return period and the basic wind
speed and ice with concurrent wind maps defined in the ASCE Manual of Practice (MOP) 74. With
the exception of the NESC or other legislated loads that specify otherwise, overload factors shall be
a minimum of 1.0.

Loads with All Wires Intact
•

NESC Grade B, Heavy Loading

•

Other legislated loads

•

Extreme wind applied at 90º to the conductor and structure

•

Extreme wind applied at 45º to the conductor and structure
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•

Ice with concurrent wind

•

Extreme ice loading

Unbalanced Loads (applies to tangent structures only)
•

•

Longitudinal loads due to unbalanced ice conditions, considering 1/2’’radial ice, no wind in
one span, no ice on adjacent span, with all wires intact at 32º Fahrenheit final tension. This
load case does not apply to insulators; however, insulators must be designed such that they
do not detach from the supporting structure.
Longitudinal loads due to one broken ground wire or one phase position (the phase may
consist of multiple sub-conductors). For single conductor phases, use 0” ice, 70 mph wind,
0º F and for multi-bundled phases use no wind, 60º F. Alternatively, for lines rated below
200 kV, provide stop structures at appropriate intervals to minimize the risk of cascading
failures. This load case does not apply to insulators; however, insulators must be designed
such that they do not detach from the supporting structure.

Construction and Maintenance Loads
•

Construction and maintenance loads shall be applied based on the recommendations of ASCE
MOP 74.

Structure and Foundation Design
Structures and foundations shall be designed to the requirements of the applicable publications:
•

ASCE Standard No. 10, Design of Latticed Steel Transmission Structures

•

ASCE Standard No. 48, Design of Steel Transmission Pole Structures

•

ASCE Manual No. 91, Design of Guyed Electrical Transmission Structures

•

ASCE Manual No. 104, Recommended Practice for Fiber-Reinforced Polymer Products for
Overhead Utility Line Structures

•
•

ASCE Manual No. 123, Prestressed Concrete Transmission Pole Structures
ANSI 05-1, Specifications and Dimensions for Wood Poles

•

IEEE Std. 751, Trial-Use Design Guide for Wood Transmission Structures

•

ACI 318 Building Code Requirements for Structural Concrete and Commentary

Proper clearances with design margins shall be maintained under deflected structure conditions.
A geotechnical study shall be the basis of the final foundation design parameters.
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Insulation Coordination, Shielding, and Grounding
Insulation, grounding, and shielding of the transmission system (line and station) shall be
coordinated between the Designated Transmission Owner and the Transmission Owner(s) to which
the project interconnects to ensure acceptable facility performance.
All metal transmission line structures, and all metal parts on wood and concrete structures shall be
grounded. Overhead shield wires shall also be grounded, or a low impulse flashover path to ground
shall be provided. Grounding requirements shall be in accordance with the NESC.

Phase Conductors
The minimum amperage capability of phase conductors shall meet or exceed the values shown
below, unless otherwise specified by SPP. If otherwise specified by SPP, the SPP value shall
govern. The amperage values shown in the table shall be considered to be associated with
emergency operating conditions.
The emergency rating is the amperage the circuit can carry for the time sufficient for adjustment of
transfer schedules, generation dispatch, or line switching in an orderly manner with acceptable loss
of life to the circuit involved. Conductors shall be selected such that they will lose no more than 10
percent of their original strength due to anticipated periodic operation above the normal rating.
Voltage (kV)

Emergency
Rating

100 - 200

(Amps)
1,200

230

1,200

345

3,000

500

3,000

765

4,000

The conversion from conductor ampacity to conductor temperature shall be based on SPP Planning
Criteria 7.2.; however, the RFP will specify the design wind speed and direction.
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Shield Wire

Fiber shall be installed on all new transmission lines being constructed, consisting of OPGW,
underground fiber, or ADSS fiber. Where there are multiple shield wires and OPGW is utilized,
only one need be OPGW. The shield design shall be determined based on the anticipated fault
currents generating from the terminal substations.
Adequate provisions shall be made for fiber repeater redundancy as well as power supply
redundancy at each repeater.
The minimum number of fiber strands per cable shall be 36.

Reactive Compensation
Final reactive compensation shall be provided as specified by SPP.
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Transmission Substations

Substation Site Development
Transmission substations shall be sited and designed to meet all applicable environmental and
regulatory requirements. Each shall be developed to accommodate the intended electrical purpose.
Sufficient property shall be provided to accommodate predicted growth and expansion throughout
the anticipated planning horizon and as defined in the RFP. The final size shall consider future
maintenance and major equipment replacement needs.
The design and development of the substation property shall be completed with due consideration to
the existing terrain and geotechnical conditions. Storm water management plans and structures must
comply with all federal, state, and local regulations. The substation pad shall be graded such that it
is at or above the 100-year flood level, however alternate methods such as elevating equipment may
be considered by SPP.

Electrical Clearances
All design and working clearances shall meet the requirements of the NESC. Additional vertical
clearance to conductors and bus shall be provided in areas where foot and vehicular traffic may be
present. Phase spacing shall meet IEEE C37.32 and NESC requirements.
Sufficient space to maintain OSHA minimum approach distances, either with or without tools, shall
be provided. When live-line maintenance is anticipated, designs shall be suitable to support the type
of work that will be performed (e.g., insulator assembly replacement) and the methods employed
(i.e., hot stick, bucket truck work, etc.). This requirement is not intended to force working clearances
on structures not intended to be worked from.

Structural Design Loads
Structures, insulators, hardware, bus, and foundations shall be designed to withstand the following
combinations of gravity, wind, ice, conductor tension, fault loads, and seismic loads (where
applicable). The magnitude of all weather-related loads, except for NESC or other legislated loads
shall be determined using the 100 year mean return period and the basic wind speed and ice with
concurrent wind maps defined in the ASCE Manual of Practice (MOP) 113. The load combinations
and overload factors defined in ASCE MOP 113 or a similar documented procedure shall be used.

Line Structures and Shield Wire Poles
•

NESC Grade B, Heavy Loading
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•

Other legislated loads

•

Extreme wind applied at 90 degrees to the conductor and structure

•

Extreme wind applied at 45 degrees to the conductor and structure

•

Ice with concurrent wind

•

Extreme ice loading, based on regional weather studies

Equipment Structures and Shield Poles without Shield Wires
•

Extreme wind, no ice

•

Ice with concurrent wind

•

Forces due to line tension, fault currents and thermal loads

In the above loading cases, wind loads shall be applied separately in three directions (two
orthogonal directions and at 45 degrees, if applicable).

Structure and Foundation Design
Structures and foundations shall be designed to the requirements of the applicable publications:
•

ASCE Standard No. 10, Design of Latticed Steel Transmission Structures

•

ASCE Standard No. 48, Design of Steel Transmission Pole Structures

•

ASCE Standard No. 113, Substation Structure Design Guide

•

AISC 360 Specification for Structural Steel Buildings

•

ACI 318 Building Code Requirements for Structural Concrete and Commentary

Deflection of structures shall be limited such that equipment function or operation is not impaired,
and that proper clearances are maintained. The load combinations, overload factors, and deflection
limits defined in ASCE MOP 113 or a similar documented procedure shall be used.
A site-specific geotechnical study shall be the basis of the final foundation design parameters.

Grounding and Shielding
The substation ground grid shall be designed in accordance with the latest version of IEEE Std. 80,
Guide for Safety in AC Substation Grounding, using the fault currents defined in the Minimum
Design Fault Current Levels section.
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All bus and equipment shall be protected from direct lightning strikes using the Rolling Sphere
Method. IEEE Std. 998, Guide for Direct Lightning Stroke Shielding of Substations.
Surge protection (with the appropriate energy rating determined through system studies) shall be
applied on all line terminals and power transformers.

Bus Design
Substation bus shall be designed in accordance with IEEE Std. 605, Guide for Bus Design in Air
Insulated Substations and ASCE Manuel 113.

Bus Configuration
Substations shall be designed using the bus configurations shown in the table below or as specified
by SPP. All stations shall be developed to accommodate predicted growth and expansion (e.g.,
converting ring bus to a breaker and a half as terminals are added) throughout the anticipated
planning horizon and as defined by SPP. For the purposes of this table, terminals are considered
transmission lines, BES transformers, generator interconnections. Capacitor banks, reactor banks,
and non-BES transformer connections are not considered to be a terminal.

Voltage (kV)

Number of Terminals

Substation Arrangement

100 - 200

One or Two

Single Bus

Three to Six

Ring Bus

More than Six

Breaker-and-a-half

One to Four

Ring Bus

More than Four

Breaker-and-a-half

201 - 765
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Rating of Bus Conductors
The minimum amperage capability of substation bus conductors shall meet or exceed the values
shown below, unless otherwise specified by SPP. If otherwise specified by SPP, the SPP value shall
govern. The amperage values shown in the table shall be considered to be associated with
emergency operating conditions.
The emergency rating is the amperage that the circuit can carry for the time sufficient for adjustment
of transfer schedules, generation dispatch, or line switching in an orderly manner with acceptable
loss of life to the circuit involved. Conductors shall be selected such that they will lose no more than
10 percent of their original strength due to anticipated periodic operation above the normal rating.

100 - 200

Emergency
Rating
(Amps)
2,000

230

2,000

345

3,000

500

3,000

765

4,000

Voltage (kV)

For bare, stranded conductors, the conversion from conductor ampacity to conductor temperature
shall be based on SPP Planning Criteria 7.2; however, the RFP will specify the design wind speed
and direction.
For rigid bus conductors, the conversion to conductor operating temperature shall be based on IEEE
Std. 605, Guide for Bus Design in Air Insulated Substations. The RFP will specify the design wind
speed and direction.

Substation Equipment
All substation equipment should be specified such that audible sound levels at the edge of the
substation property are appropriate to the facility’s location.
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Minimum Basic Insulation Levels (BIL)
Substation insulators, power transformer windings and bushings, potential transformer bushings,
current transformer bushings, and power PTs shall meet the minimum BIL levels shown in the tables
below. When placed in areas of heavy contamination (coastal, agricultural, and industrial), extracreep insulators, special coatings to extra-creep porcelain insulators, or polymer insulators shall be
used.

Substation Insulators
Nominal System L-L
Voltage (kV)
115 - 138

BIL
(kV Crest)
550

BIL (kV Crest) Heavy
Contaminated Environment
650 (Extra Creep)

161

650

750 (Extra Creep)

230

750

900 (Extra Creep)

345

1050

1300 (Extra Creep)

500

1550

1800 (Standard Creep)

765

2050

2050 (Standard Creep)

Power Transformers, Potential Transformers and Current Transformers
Nominal
System L-L
Voltage (kV)
115

Power Transformer
Winding BIL
(kV Crest)
450

Power PTs
(kV Crest)

PT and CT BIL
(kV Crest)

Circuit Breaker BIL
(kV Crest)

550

550

550

138

550

650

650

650

161

650

650

650

650

230

750

900

900

900

345

1050

1300

1300

1300

500

1425

N/A

1550 / 1800

1800

765

2050

N/A

2050

2050
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Power Transformers
Power transformers shall comply with the latest revisions of ANSI/IEEE C57, NEMA TR-1, and
IEC 76. NEMA TR-1 shall apply only to details not specified by ANSI/IEEE C57, and IEC shall
apply to details not specified by ANSI/IEEE C57 or NEMA TR-1.
For transformers with low voltage winding below 200kV, On-Load Tap Changing transformers
(OLTC) shall be equipped with automatically and manually operated “tap-changing-under-load”
equipment. This shall have a range of 10% above and below the rated low voltage in 32 steps
(33 positions). The LTC shall allow the tertiary voltage where applicable to follow the high side
voltage throughout the entire tap range (i.e., the effective HV-TV turns ratio shall remain constant
within 0.5%).
De-energized Tap Changing (DETC) transformers shall have five high voltage full capacity taps
designed for operation with the unit de-energized.

Minimum Design Fault Current Levels
Substations shall be designed to withstand the calculated available symmetrical fault current
including predicted growth and expansion throughout the anticipated planning horizon. Design
values will be determined from system models provided by SPP.

Minimum Rating of Line Terminal Equipment
Terminal definition – point of demarcation between the transmission line and the substation. The
transmission line terminal shall be considered the substation deadend structure.
Terminal Equipment definition – All equipment located within the substation that is considered, for
ratings purposes, to be a part of the transmission line. This equipment consists of jumpers, devices,
switches, bus, etc., through which line current flows to the common substation bus.
The minimum amperage capability of substation terminal equipment shall meet or exceed the rating
of the associated transmission line, unless otherwise specified by SPP. If otherwise specified by
SPP, the SPP value shall govern.
The emergency rating is the amperage that the circuit can carry for the time sufficient for adjustment
of transfer schedules, generation dispatch, or line switching in an orderly manner with acceptable
loss of life to the circuit involved. Equipment shall be rated in accordance with SPP Planning
Criteria 7.2.
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Substation Service
Two sources of AC substation service, preferred and backup shall be provided. This shall be
accomplished by using the tertiary winding of an autotransformer, power PTs connected to the bus,
distribution lines or a generator. Distribution lines shall not be used as a primary source unless no
other feasible alternative exists. Generators shall not be used as a primary source.

Control Enclosures
Control enclosures shall be designed to the requirements of the applicable publications:
•

ASCE 7, Minimum Design Loads for Buildings and Other Structures

•

AISC 360 Specification for Structural Steel Buildings

•

AISI Specification for the Design of Cold-Formed Steel Structural Members

•

ACI 530/530.1, Building Code Requirements and Specification for Masonry Structures and
Related Commentaries

•

ACI 318, Building Code Requirements for Structural Concrete and Commentary

•

NESC

•

OSHA

Design loads and load combinations shall be based on the requirements of the International Building
Code or as directed by the jurisdiction having authority. Weather loads shall be based on a 100 year
mean return period.
Wall and roof insulation shall be designed in accordance with the latest edition of the International
Energy Conservation Code for the applicable Climate Zone.

Oil Containment
Secondary oil containment shall be provided around oil-filled electrical equipment and storage tanks
in accordance with the requirements found in 40 CFR 112 of the United States EPA and local
ordinances.
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Metering
Intertie metering shall be installed in accordance with SPP Planning Criteria 8.9 and the Interconnect
Agreement with the incumbent Transmission Owner(s) (TOs). Metering criteria should match those
of the connected TO and Transmission Operator.
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Transmission Protection and Control Design

General
Substation protection and control equipment must adhere to NERC Reliability Standards and SPP
Criteria, and be compatible with the incumbent TO standards. It is the responsibility of the
successful Respondent to contact the incumbent TO(s) to ensure proper coordination of both the
communication channel and the relay systems
For all new substations, all Intelligent Electronic Devices (IEDs) shall be synchronized through the
use of a satellite GPS clock system.

Communication Systems
Power Line Carrier (PLC) equipment, microwave, or fiber may be used on existing transmission
lines consistent with existing in-service technology. PLC shall not be used for lines less than 5 miles
due to the reliability characteristics of the equipment. Fiber protection schemes shall be used for all
new transmission lines.

Voltage and Current Sensing Devices
For primary and secondary protection schemes, independent current transformers (CTs) and
independent secondary windings of the same voltage source shall be used.
CTs used for relaying shall be C800 with a thermal rating factor of 2.0 or greater.
CVTs and wound PTs used in relaying shall be designed and tested to meet all applicable ANSI and
NEMA standards. CVTs and wound PTs shall have a minimum accuracy class of CL 1.2 WXYZ for
relaying and CL 0.3 WXYZ for metering.

DC Systems
For new substations greater than 200 kV, redundant battery systems shall be installed.
At all voltage levels, battery system(s) of sufficient capacity to support station requirements for a
minimum duration of 8 hours without AC power shall be installed. DC systems shall be designed in
accordance with NERC standards and SPP Criteria.
Minimum Transmission Design Standards for Competitive
Upgrades
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Primary and Secondary Protection Schemes
Primary and secondary protection schemes shall be required for all lines and be capable of detecting
all faults on the line. The primary scheme shall provide communications-assisted, high-speed
simultaneous tripping of all line terminals at speeds that will provide fault clearing times for system
stability as defined in the most recent version of the NERC Transmission Planning and Reliability
Standards (TPL).
The following criteria shall be used to determine if one or two high speed protection systems are
required on a line. While it is possible that the minimum protective relay system and redundancy
requirements outlined below could change as NERC Planning and Reliability Standards evolve, it
will be the responsibility of the Respondent to assess the protection systems and make any necessary
modifications to comply with these changes.

Line Applications
General
Alarms shall be provided for loss of communication channels and relay failure.
Automatic check-back features shall be installed on PLC-based protection schemes using) on/off
carrier to ensure the communication channel is working properly at all substations.
Local breaker failure protection shall be provided for all breakers.

765 kV / 500 kV
At least two high speed pilot schemes using a redundant battery design, and dual direct transfer
trip (DTT) are required. Protection communications require redundant paths as required by
NERC reliability standards. Power Line Carrier requires Mode 1 coupling (three phase
coupling).

230 kV/345 kV
Dual high speed communications-assisted schemes using a redundant battery design and one
direct transfer trip (DTT) system are required. Dual DTT systems are required for direct
equipment protection (reactors or series capacitors). Protection communications require
redundant paths as required by NERC reliability standards.

Below 230 kV
A minimum of one high speed communications-assisted scheme is required.
Minimum Transmission Design Standards for Competitive
Upgrades
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Single phase coupling for PLC is acceptable. Breaker failure DTT system is required if remote
clearing time is not acceptable based on the TPL assessment. Dual pilot schemes may be
required for proper relay coordination or system dynamic performance requirements. When dual
high speed systems are needed, redundant communication paths shall be used. Dual DTT
systems are required for direct equipment protection (reactors or capacitors).

Transformer Applications
High Voltage Winding Above 200 kV
Transformer protection shall be designed with a redundant station battery configuration, with the
protection divided into two systems using redundant overlapping zones of protection. Each
system must provide differential protection schemes and have independent lockout
function. Also, at least one system must provide backup overcurrent protection, and sudden
pressure alarm or tripping.

High Voltage Winding 100 kV to 200 kV
Transformer protection shall be designed with the protection divided into two systems using
redundant overlapping zones of protection. Each system must provide differential protection
schemes and have independent lockout function. Also, at least one system must provide backup
overcurrent protection, and sudden pressure alarm or tripping.

Bus Applications
200 kV and Above
Bus protection shall be designed using a redundant station battery configuration with the
protection divided into two systems. Each system must provide differential protection schemes
and have independent lockout function.

Below 200 kV
Bus protection shall be designed with the protection divided into two systems. Each system must
provide differential protection schemes and have independent lockout function.

Minimum Transmission Design Standards for Competitive
Upgrades
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Other Substation Equipment
For substation devices, such as capacitor banks, static VAR compensators, reactors, etc., appropriate
protection systems shall be incorporated. Redundant schemes shall be provided according to NERC
requirements.

Sync Potential and Sync Scopes
Sync potential sources (wire wound PTs or CCVTs) and synchronizing equipment shall be installed
consistent with incumbent TO’s requirements.

Disturbance Monitoring Equipment (DME)
DME shall be installed in accordance with current NERC PRC-002 requirements.

Phasor Measurement Units (PMUs)
PMU capability through the use of Intelligent Electronic Devices (IEDs) or other devices capable of
providing PMU measurements, shall be installed in all new substations above 200 kV. One or more
PMU capable devices at each voltage level above 100 kV within the substation shall be provided.

SCADA and RTUs
SCADA and RTUs shall be installed in all substations. Points and protocols should match those of
the connected TO and Transmission Operator.

Minimum Transmission Design Standards for Competitive
Upgrades
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SPP-NTC-200335 and 200362
SPP Planning Criteria
Appendix PL-6 Study
November 2016

Purpose
• Provide an overview of SPP-NTC-200335 and 200362 (High Priority
Incremental Load Study (HPILS) and Viola Interconnection)
• Present SPP Planning Criteria 5.5, Appendix PL-6 Study Results
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Project Overview
• HPILS and Viola Interconnection
o

SPP-NTC-200335 for Project ID No. 30732 and SPP-NTC-200362

• The project includes:
o
o
o

Splitting the existing Milan to Milan Tap 138 kV line and creating three tap lines from
Milan to Viola, from Viola to Conway Springs and from Conway Springs to Milan Tap
New substation construction of Anthony, Bluff City, Caldwell, Mayfield, Conway
Springs, and Rago
Building 138 kV lines including the lines from Harper to Anthony, from Anthony to Bluff
City, from Bluff City to Caldwell, from Caldwell to Mayfield, from Mayfield to Milan
(1272 MCM, 45/7 ACSR) and from Harper to Rago (2x477 MCM, 26/7 ACSR)

• The 138 kV line from Milan Tap to Clearwater will be decommissioned
upon the energization of the new transmission lines.
3

Project Location and Configuration

Clearwater
Milan Tap
Rago
Conway
Springs Viola
138kV
Harper

Viola
345kV
Gill
Sumner

Milan
Mayfield
Anthony

Bluff City

Caldwell

Existing138kV
Future– New138kV
Future– Retired138kV
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Review Participants
• Members joined status meeting and results review:
o

Sunflower Electric Power Corporation
 Nigel Dunham, PE and Ryan Yokley, PE

o

Westar Energy
 Nathan McNeil, PE and Derek Brown, PE

o

ITC Great Plains
 Gimod Olapurayil, PE and Michael Wegner, PE

o

Oklahoma Gas & Electric
 Steve Hardebeck, PE and James Thomas, PE
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Study Overview
• In accordance with the Southwest Power Pool (SPP) Planning Criteria
5.5, a study was performed and reviewed in accordance with Appendix
PL-6.
• Based on the requirements, the study included:
o

Steady State Analysis

o

Short Circuit Analysis

o

Transient Stability Analysis

• Burns & McDonnell were contracted to perform the entire PL-6 study.
PTI’s PSS/E Version 33 (Steady state analysis) and 32 (Transient stability
analysis and short circuit analysis) were used
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Steady State Analysis Overview
• Study Models: 2016 ITPNT models with known upgrades
o

2017 Summer/Winter (representation of 2018) with Scenario ‘0’ and ‘5’


o

2020 Summer/Winter with Scenario ‘0’ and ‘5’


o

2016ITPFINAL-17S0_block.sav, 2016ITPFINAL-17S5_block.sav, 2016ITPFINAL-17W0_block.sav, 2016ITPFINAL-17W5_block.sav
2016ITPFINAL-20S0_block.sav, 2016ITPFINAL-20S5_block.sav, 2016ITPFINAL-20W0_block.sav, 2016ITPFINAL-20W5_block.sav

2025 Summer/Winter with Scenario ‘0’ and ‘5’


2016ITPFINAL-25S0_block.sav, 2016ITPFINAL-25S5_block.sav, 2016ITPFINAL-25W0_block.sav, 2016ITPFINAL-25W5_block.sav

• Study Area: entire Sunflower, Westar and OG&E and 5 buses away from the Project (a few
buses in KCP&L and WFEC)
• Contingency: Planning event P0 and P1 for Study Area
• Criteria: SPP’s thermal overload and voltage violation criteria and Affected Party’s criteria
• Analysis Results:
o

No adverse impact resulted in more than 2.0% increase on thermal overload and 2.0% on voltage difference
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Transient Stability Analysis Overview
• Study Model: 2015 MDWG models with known upgrades
o

2017 Summer Peak (representation of 2018)


o

2020 Light Load


o

2015_MDWG_2017S_RED_FINAL
2015_MDWG_2020L_RED_FINAL

2025 Summer Peak


2015_MDWG_2025S_RED_FINAL

• Monitored Facilities: Selected generators from Sunflower, Westar and OG&E and transmission system
2 buses away from the Project
• Contingency: Selected planning events P0, P1, P4, P5 and P7
• Criteria: SPP’s Disturbance Performance Requirements (transient angle stability criteria and transient
voltage response criteria)
• Analysis Results
o

All monitored parameters (angle, active/reactive power output, speed, voltage and frequency) were damped properly and
met study criteria.
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Short Circuit Analysis Overview
• Study Model: 2016 MDWG models with known upgrades
o

2021 Summer Peak
 2016MDWGSC_Classical_MAX_FAULT_FINAL-21S.sav

• Study Area: Entire Sunflower, Westar and OG&E and 5 buses away from the Project (a few
buses in KCP&L and WFEC)
• Analysis: Three phase and single line to ground faults were simulated
• Analysis Results:
o

Less than 3.0 kA increase except Milan (~5.0 kA) and Milan Tap (~9.0 kA) bus.

o

No existing/new breaker exceeded its fault current duty after Project

9

Conclusion
There were no identified adverse impacts after the HPILS and Viola
interconnection projects were added to the study, based upon the steady
state, transient stability and short circuit analysis results.
Questions?

10

Table 1- Remedial Action Scheme (RAS) General Information

ITEMS
Requested Action
Name of RAS:

DESCRIPTION
put check boxes (new, modified, retired, scheduled for review)
The name of the RAS as given by the owner and used by operating and
planning personnel.

Primary
The name of the company that owns and maintains the RAS. This company will
Owner(s)/Operator(s):
be the point of contact for this RAS when multiple entities are involved.
The planned or scheduled in-service date for new RASs. Identify original inIn-Service date:
service date if RAS is existing.

Location:

A summary of the generating stations, substations, and facilities that are
involved with the RAS. Include geographic maps, substation drawings and one
lines as necessary to ensure that the reviewer is able to understand the
physical and electrical location of the RAS and the facilities involved.

A narrative overview on how the RAS functionally operates, when it operates,
and for what conditions. A one-line diagram showing the status changes of the
associated facilities should be included. A description of the risk of a failure of
the scheme to operate.
A description of the system changes necessary to allow a retirement of the RAS
Retirement Conditions
including an expected timeframe of such changes.

APPLICABLE DOCUMENTS

SPCWG
ORWG
TWG
Required
Required
Required
Information Information Information
Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Description:

Yes

Table 2- RAS Planning Study Checklist

ITEMS

DESCRIPTION

Provide a brief summary of the operational aspects of the BES where the RAS
Overview of RAS and is installed. Describe general system conditions, the generation profile, the
the Surrounding BES: directional flow of key facilities, etc., that will help the reviewer understand
the nature of the BES in the area of the RAS. Provide a brief summary of the
functional operation of the RAS and how it relates to that portion of the BES.
If the RAS is a new/proposed RAS, identify the conditions that caused the
need for the RAS. If the RAS is being modified, describe the conditions or
Need for RAS:
circumstances that resulted in a need to modify the RAS.
Identify all companies who have ownership of facilities involved with the
Entities Involved:
functional operation of the RAS.
Entities Impacted:
IROL Involved
Study Model
Information:
Sensitivity Analyses:

Facilities Involved:

Voltage Monitoring:
Modified RAS:

Analysis Results:

RAS Redundancy:

Inadvertent Operation:

Coordination with
other RASs:
Operating guides:
Conclusion:
Failure to Operate

Identify all companies who are impacted by the operation of the RAS and
have operating knowledge of the RAS and its associated Operating Guides.
Identify whether an IROL is involved with or mitigated by the RAS.
Identify all BES models used for studying the RAS, including model building
series, years studied, season, and load level. Identify any changes made to the
base models, such as interchange modifications, generation dispatch changes,
or topology changes.
Identify any sensitivity or scenario analysis that was performed and the
reason for the analysis.
Clearly identify all monitored and contingency facilities. Identify both their
normal and emergency ratings of monitored facilities for the applicable
season. Identify their operating limit if it is less than the thermal limit.
Identify any pertinent voltages that were beyond operating limits and that
required mitigation.
If the RAS is being modified, clearly identify what functional changes are being
made to the existing RAS and the cause of the modification.
Display the results of the analysis in tabular form. For each model or scenario,
clearly show pre-contingent flows and contingency flows before and after the
RAS operates. Provide both MW and MVA flows. Compare the MVA flow of
each monitored facility with the applicable rating/limit to illustrate overloads.
Highlight all overloads (and voltage excursions) in bold or red font. A table
similar to Table 4 below should be used.
Based on the contingency analysis, identify if the RAS is needed for TPL-001-4
performance criteria (therefore making redundancy a requirement). If it is,
complete the below Table 3, “System Protection and Redundancy”.
Verify that the inadvertent operation of the RAS (unnecessary operation
during system conditions for which the RAS was not required to operate) will
not result in any unacceptable operating conditions.
Discuss what analysis was done to verify that the RAS coordinates with other
neighboring RASs or any other unique system protection schemes in the area
of study.
Provide any associated Operating Guides.
Provide a brief summary conclusion of the results of the planning study
report.
Identify any implications of a failure to operate. (Examples; SOL Exceedances,
cascading, instability)

APPLICABLE DOCUMENTS

SPCWG
Required
Information

ORWG
TWG
Required
Required
Information Information

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

Yes

No

Yes

Yes

Yes

No

Yes

Yes

Yes

No

Yes

Yes

Yes

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes
Yes

Table 3- System Protection and Redundancy
(Redundancy is required if RAS is needed for TPL performance requirements)

ITEMS

DESCRIPTION

A single RAS component failure, when the RAS was intended to operate, does
Separate VT Secondary
not prevent the interconnected transmission system from meeting the
Sources:
performance requirements defined in TPL-001-4.
A single RAS component failure, when the RAS was intended to operate, does
Separate CT Secondary
not prevent the interconnected transmission system from meeting the
Sources:
performance requirements defined in TPL-001-4.
A single RAS component failure, when the RAS was intended to operate, does
Redundant Logic
not prevent the interconnected transmission system from meeting the
Devices:
performance requirements defined in TPL-001-4.
A single RAS component failure, when the RAS was intended to operate, does
Redundant Control
not prevent the interconnected transmission system from meeting the
Outputs:
performance requirements defined in TPL-001-4.
A single RAS component failure, when the RAS was intended to operate, does
Redundant
not prevent the interconnected transmission system from meeting the
Communication
performance requirements defined in TPL-001-4. Shall have physically separate
Channels:
communication paths.
RAS Settings:
Detailed Drawings:

Existing and/or proposed settings that will control its operation including all
intentional and operational delays and relay application documentation.
Showing hardware and/or logical connections.

APPLICABLE DOCUMENTS

SPCWG
Required
Information

ORWG
TWG Required
Required
Information
Information

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Table 4- Example Table for Displaying Planning Analysis Results

Contingent Element:
System Intact
Line X
Line Y

Case/Model Name (Identify Model Series, Year, Season, Load Level, etc.)
Pre-RAS Operation:
Post-RAS Operation:
MW
MVA
MW
MVA
Monitored Element:
Rate A:
Rate B:
Rate C:
% Rating
% Rating
flow:
Flow:
flow: Flow:
Line A
100 MVA SN
82 MW 85 MVA 85% SN 64 MW 65 MVA
120 MVA SE N/A
65%
Line A
100 MVA SN
120 MVA SE N/A 121 MW 128 MVA 107% SE 92 MW 96 MVA 80% SE
Line A
100 MVA SN
120 MVA SE N/A 117 MW 124 MVA 103% SE 86 MW 92 MVA 77% SE
Line B
Line B
Line B
Etc.

The above Table 4 is one example of how to present the results in tabular form. The RAS is intended to operate for loss of either Line X or Y to prevent
over loading of Line A, B, or others. In this example the entries for Post – RAS Operation under system intact conditions illustrate the inadvertent
operation of the RAS for the case studied The RAS owner should customize their table as appropriate for various types of RAS. The table should clearly
and concisely show the results of the analysis for all relevant cases. It should show pre-contingent conditions and post-contingent conditions before and
after the RAS operate. The RAS Owner should also provide any additional information that will help the review team better understand the functional
operation of the RAS and the conditions that require it to operate.

Table 1- RAS General Information
ITEMS
Name of RAS:
Primary Owner:
In-Service date:

Location:

Description:

DESCRIPTION

APPLICABLE DOCUMENTS

The name of the RAS as given by the owner and used by operating and
planning personnel.
The name of the company that owns and maintains the RAS. This company
will be the point of contact for this RAS when multiple entities are involved.
The planned or scheduled in-service date for new RASs. Identify original inservice date if RAS is existing.
A summary of the generating stations, substations, and facilities that are
involved with the RAS. Include geographic maps, substation drawings and one
lines as necessary to ensure that the reviewer is able to understand the
physical and electrical location of the RAS and the facilities involved.
A narrative overview on how the RAS functionally operates, when it operates,
and for what conditions. A one-line diagram showing the status changes of the
associated facilities should be included.
Table 2- RAS Planning Study Checklist

ITEMS

DESCRIPTION

Provide a brief summary of the operational aspects of the BES where the RAS
Overview of RAS and is installed. Describe general system conditions, the generation profile, the
the Surrounding BES: directional flow of key facilities, etc., that will help the reviewer understand
the nature of the BES in the area of the RAS. Provide a brief summary of the
functional operation of the RAS and how it relates to that portion of the BES.
If the RAS is a new/proposed RAS, identify the conditions that caused the
need for the RAS. If the RAS is being modified, describe the conditions or
Need for RAS:
circumstances that resulted in a need to modify the RAS.
Identify all companies who have ownership of facilities involved with the
Entities Involved:
functional operation of the RAS.
Entities Impacted:
IROL Involved
Study Model
Information:
Sensitivity Analyses:

Facilities Involved:

Voltage Monitoring:
Modified RAS:

Analysis Results:

RAS Redundancy:

Identify all companies who are impacted by the operation of the RAS and have
operating knowledge of the RAS and its associated Operating Guides.
Identify whether an IROL is involved with or mitigated by the RAS.
Identify all BES models used for studying the RAS, including model building
series, years studied, season, and load level. Identify any changes made to the
base models, such as interchange modifications, generation dispatch changes,
or topology changes.
Identify any sensitivity or scenario analysis that was performed and the reason
for the analysis.
Clearly identify all monitored and contingency facilities. Identify both their
normal and emergency ratings of monitored facilities for the applicable
season. Identify their operating limit if it is less than the thermal limit.
Identify any pertinent voltages that were beyond operating limits and that
required mitigation.
If the RAS is being modified, clearly identify what functional changes are being
made to the existing RAS and the cause of the modification.
Display the results of the analysis in tabular form. For each model or scenario,
clearly show pre-contingent flows and contingency flows before and after the
RAS operates. Provide both MW and MVA flows. Compare the MVA flow of
each monitored facility with the applicable rating/limit to illustrate overloads.
Highlight all overloads (and voltage excursions) in bold or red font. A table
similar to Table 4 below should be used.
Based on the contingency analysis, identify if the RAS is needed for TPL-001-4
performance criteria (therefore making redundancy a requirement). If it is,
complete the below Table 3, “System Protection and Redundancy”.

APPLICABLE DOCUMENTS

Inadvertent Operation:

Coordination with
other RASs:
Operating guides:
Conclusion:

Verify that the inadvertent operation of the RAS (unnecessary operation
during system conditions for which the RAS was not required to operate) will
not result in any unacceptable operating conditions.
Discuss what analysis was done to verify that the RAS coordinates with other
neighboring RASs or any other unique system protection schemes in the area
of study.
Provide any associated Operating Guides.
Provide a brief summary conclusion of the results of the planning study report.
Table 3- System Protection and Redundancy
(Redundancy is required if RAS is needed for TPL performance requirements)

ITEMS

DESCRIPTION

A single RAS component failure, when the RAS was intended to operate, does
Separate VT Secondary
not prevent the interconnected transmission system from meeting the
Sources:
performance requirements defined in TPL-001-4.
A single RAS component failure, when the RAS was intended to operate, does
Separate CT Secondary
not prevent the interconnected transmission system from meeting the
Sources:
performance requirements defined in TPL-001-4.
A single RAS component failure, when the RAS was intended to operate, does
Redundant Logic
not prevent the interconnected transmission system from meeting the
Devices:
performance requirements defined in TPL-001-4.
A single RAS component failure, when the RAS was intended to operate, does
Redundant Control
not prevent the interconnected transmission system from meeting the
Outputs:
performance requirements defined in TPL-001-4.
A single RAS component failure, when the RAS was intended to operate, does
Redundant
not prevent the interconnected transmission system from meeting the
Communication
performance requirements defined in TPL-001-4. Shall have physically
Channels:
separate communication paths.
RAS Settings:
Detailed Drawings:

Existing and/or proposed settings that will control its operation including all
intentional and operational delays and relay application documentation.
Showing hardware and/or logical connections.

APPLICABLE DOCUMENTS

Table 3- System Protecti
(Redundancy is required if RAS is needed
ITEMS

DESCRIPTION

Separate VT secondary Sources:

SUB 1: Reference functional one-line draing A6677649
SUB 2: Reference functional one-line drawings

Separate CT secondary Sources:

SUB 1: Reference functional one-line draing A6677649
21P-L12 using PCB3306 1-3-5 TOP set (CT 42C) to relay IW
winding, PCB3308 2-4-6 TOP set (CT 36C) to relay IX winding
21S-L12 using PCB3306 1-3-5 MID set (CT 41C) to relay IW
winding, PCB3308 2-4-6 MID set (CT 35C) to relay IX winding

SUB 2: Reference functional one-line drawing A6674655
21P-L05A using PCB3310 1-3-5 TOP set (CT 66) to relay IW
winding, PCB3312 2-4-6 TOP set (CT 73) to relay IX winding
21S-L05A using PCB3310 1-3-5 BOT set (CT 67) to relay IW
winding, PCB3312 2-4-6 BOT set (CT 72) to relay IX winding

Redundant Logic Devices:

Reference RAS logic diagram A6677777
SUB 1: Reference functional one-line drawing A6677649
21P-L12 is primary, 21S-L12 is redundant secondary

Redundant Control Outputs:

SUB 2: Reference functional one-line drawings A6674655
21P-L05A is primary, 21S-L05A is redundant secondary
Redundant control outputs from relays is accomplished using
redundant relays.
SUB 1: Reference RAS DC drawing A6675108
SUB 2: Reference RAS DC drawing A6675102
Redundant control outputs from relays is accomplished by using
redundant relays and output contacts.

Redundant Communication
Channels:

RAS Settings:
Detailed Drawings:

SUB 1: Reference RAS DC drawing A6675108
SUB 2: Reference RAS DC drawing A6675102

Existing and/or proposed settings that will control its
operation including all intentional and operational delays
and relay application documentation.
Showing hardware and/or logical connections.

The RAS consists of a primary and a secondary scheme which are completely independent an
and the secondary system utilizes supply power from the secondary battery banks. The prote
power, and communication equipment at each substation are completely duplicated and ind

ion and Redundancy
d for TPL performance requirements)
Drawing Used

Drawing #

Reference "2015 RAS dwgs" for
pages 1-16
1

SUB 1 One-line Func

A6677649

SUB 2 One-line func

A6674655

2

SUB 1 one-line func

A6677649

1

SUB 2 one-line func

A6674655

2

SUB 2 RAS logic diagram

A6677777

3

SUB 1 one-line func

A6677649

1

A6674655

2

SUB 1 DC schm RAS panel
SUB 2 DC schm RAS panels

A6675108

4

A6675102

5

SUB 1 DC schm RAS panel

A6675108

4

SUB 2 DC schm RAS panels

A6675102

5

A6648292

6

SUB 2 one-line func

SUB 1 11P-RAS.pdf
SUB 2 11S-RAS.pdf

SUB 2 logic diagram RAS

nd redundant. The primary scheme utilizes supply power from the primary battery banks
ective line relays, CT secondary sources, VT secondary sources, logic, control outputs, DC
ependent.

NERC Reliability Standard Activities Update – November 15-16, 2016
Ballot Pools:
There was no activity in this category since the last report.
Drafting Team Vacancies:
Nominations are being solicited for additional standard drafting team (SDT) members for
Project 2013-03 – Geomagnetic Disturbance Mitigation- November 9, 2016.
Webinars:
EX2000 and GENTPJ Modeling Notifications Webinar – 2:00–3:00 p.m. Eastern, December 2,
2016
Node-Breaker Modeling Representation Webinar – 11:00–3:00 p.m. Eastern, December 6,
2016
Dynamic Load Modeling Task Force Webinar – 1:30–3:00 p.m. Eastern, December 9, 2016
Workshops and Conferences
Project 2016-03 – Cyber Security Supply Chain Management Technical Conference – 9:00
a.m.–4:00 p.m. Eastern, November 10, 2016
Emerging Technology Roundtable – November 15–16, 2016, Atlanta
Currently Posted for Comment:
Project

Applicability

Comment
Period
Ends

SPP Review

TP

11/11/16

11/4/16

Modeling Distributed Energy Resources
in Dynamic Load Models Draft
Reliability Guideline
Transmission Planners must adapt
models and modeling practices to
account for and differentiate
end use loads and the offset in net
demand by these resources.

Inadvertent Interchange Draft
Reliability Guideline
This Reliability Guideline is intended to
provide recommended practices for the
management of Inadvertent Interchange
accounting.

BA

11/14/16

11/7/16

BA

11/14/16

11/8/16

BA, DP, GOP,
GO, IC/IA, RC,
TOP, TO

11/18/16

11/14/16

BA, DP, GOP,
GO, IC/IA, RC,
TOP, TO

12/5/16

11/28/16

Integrating Reporting ACE with the
NERC Reliability Standards Draft
Reliability Guideline
This Reliability Guideline is intended to
provide recommended practices for
calculating and using Reporting ACE in
the Tie Line Bias Control program
integrated with the NERC Reliability
Standards.

Project 2016-02 Modifications to CIP
Standards- Project 2016-02
Modifications to CIP Standards-CIP‐003‐
Transient Cyber Asset (TCA)
The modifications addresses the Federal
Energy Regulatory Commission directive
regarding the mandatory protection for
transient devices used at Low Impact
BES Cyber Systems.
Project 2016-02 Modifications to CIP
Standards-CIP-003-7
The drafting team has tried to address
issues identified by the Version 5
Transition Advisory Group (V5 TAG) as
well as concerns identified by the
Commission in their FERC Order 822.

Project 2015-08 Emergency Operations
Implementation of revisions and
retirements recommended by the EOP
Standard Drafting Team clarify the
critical methodology requirements for
Emergency Operations, while ensuring
strong planning, reporting,
communication and coordination across
the Functional Entities.

RC, TOP, GOP,
TO, DP

12/9/16

TBD

Recent Activity (Comments already filed):
Project

Applicability

Comment
Period Ends

SPP Review

TO, GO,
TOP, BA, RC,
TP and PC

11/11/16

11/3/16

PMU Placement and Installation Draft
Reliability Guideline
This Reliability Guideline is intended to
address recommended practices for
placement of Phasor Measurement Units
and collection of synchronized phasor
measurement (synchrophasor) data.

Notes:
The Functional Model Advisory Group (FMAG) project has been placed on hold by the
Standards Committee (SC). They felt that some policy issues needed to be addressed by NERC
Executives and the MRC Board. Once those issues have been addressed, the SC will provide the
FMAG with further instructions.

Standard Drafting Team Meetings

•
•

Project 2015-09 – System Operating Limits Standard – November 8–10, 2016,
Vancouver, WA
Project 2016-02 – Modifications to CIP Standards – November 15–17, 2016, Portland,
OR

Meeting Locations
February 21-22 – Austin, TX
May 16-17 – St. Louis, MO
August 15-16 – Denver, CO
November 14-15 – Little Rock, AR

Standard Monthly Net Conferences
3rd Wednesday of each month
Add 2nd call in December 2nd Wednesday of December

Relationship-Based • Member-Driven • Independence Through Diversity
Evolutionary vs. Revolutionary • Reliability & Economics Inseparable

Re-Rating Process
Enhancement
Initiative
Anthony Cook
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Background
•

Previous efforts have been undertaken in both
Operations and Planning to improve insights into
member-initiated ratings changes.
 2014 Lean Initiative (Planning)
 2014 Lean Initiative (Operations)
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Prior Initiative Goals
Overall
Goal

Operations Initiative

Engineering Initiative

Improve consistency and
accuracy of transmission
equipment ratings across
the network models used
by the Reliability
Coordination function
and the Real-Time
Balancing, Day-Ahead,
Tariff and TCR markets

Improve our ability to
report on transmission
facilities for which ratings
have changed and
determine why and how
long the rating changes
are in effect

Expected More accurate study
Impact
results, leading to less
adverse financial impact
for SPP members

Greater certainty around
how to allocate any
resulting costs for
upgrades
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Prior Initiative Projects
Teams

Operations Initiative

Engineering Initiative

1)
2)
3)

Process Design
EMS Enhancements
Transmission Owner
Validation
AutoLog Enhancements

1) Tool Design (Desired State)
2) Tool & Process Design (Interim)
3) Historical Project Comparison

Implement Rating Change
Submittal Tool
Implement a custom
application in EMS that
creates a NETMOM and
CTGS savecase for DAM
based on what’s currently in
RTNET
Standard template for
ratings updates and seasonal
ratings validations
Reconfigured OPS log to
improve consistency of
notifications

1)

4)

Team
Goals

1)
2)

3)
4)

2)
3)

Automated submission,
tracking and application of
rating changes
Near-term way to achieve
some of benefits to better
understand impact of changes
Analysis of data to assess
financial impact to members
from limited visibility into
rating changes
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Prior Initiative Impacts
Operations Initiative
Expected
Savings

•
•

•

•

Rating change submittal tool
- $4,680/year
EMS enhancement
eliminating manual work $5,400/year
EMS enhancement impact on
constraint activation $4,500/year
AutoLog enhancements $3,240/year

Engineering Initiative
•

•

Tool primarily used for nonratings work efforts
- Not fully adopted for
intended use
Historical data shared with
TWG; group decided to forgo
action on retroactive view
- Additional action for ongoing
view has not been taken
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Historical De-Rates
•

Reviewed all NTCs from 2012, 2013, and 2014
ITPNT

•

Used 2005 ratings set as baseline rating
 Converted from 5 digit bus numbers to 6 digit
bus numbers
 Used 2009 model set as base case for Nebraska

•

Compared Near Term ratings to baseline ratings
to determine if de-rate occurred

•

Determined if NTC would have been issued
regardless of facility de-rate
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Historical De-Rate Review
2012 ITPNT
Area
GRDA
KCPL
NPPD
Subtotals

Total
Projects
2
1
1
4

$
$
$
$

Cost
2,749,068
190,860
1,049,361
3,989,289

Highway
Projects
0
1
1
2

Highway Cost
Allocated Regionally
N/A
$
63,620
$
349,787
$
413,407

2013 ITPNT
Area
AEP
GRDA
GMO
Subtotals

Total
Projects
8
1
2
11

Cost
$99,106,267
$ 355,000
$ 461,270
$99,922,537

Highway
Projects
4
0
2
6

Highway Cost
Allocated Regionally
$
16,335,836
N/A
$
153,757
$
16,489,592

2014 ITPNT
Area
AEP
SPS
Subtotals

Total
Projects
4
1
5

Cost
$33,572,102
$ 973,674
$34,545,776

Highway
Projects
1
0
1

Highway Cost
Allocated Regionally
$
2,217,231
N/A
$
2,217,231
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Rating Change Submission
•

Operations: Ratings Submission Tool (RST)

•

Planning: Model On Demand (MOD)
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Impacted Processes
Operations
• EMS
• TCR
• DA MKT
•

Planning
• ITPNT
• ITP10
• MDWG/MMWG
• Transmission
Service
• Generation
Interconnection

IDC
OPS Planning

•
•

•
•
•
•
•

Attachment AQ
Sponsored Upgrades
FAC-002-2
TPL
Joint Studies/Special
Studies
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Objectives
•

To the extent possible, the desire is to leverage
lessons learned from each effort as we work to
address our current business opportunity

•

Establish a defined corporate procedure for
processing large re-ratings from TO/TOPs.
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Potential Solutions
 Establish lead time to make changes.
 Establish clear effective time for
implementation.
 Improve processes to evaluate reasoning for
>10% de-rates .
 Develop the ability to direct TOPs to fix
short-term issues, such as jumpers or wave
traps.
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Potential Solutions Cont’d
 Improve our ability to track and report on
transmission facilities for which ratings have
changed.
 Determine why and how long the rating
changes are in effect so that we have
certainty how to allocate any resulting costs
for upgrades.
 Ensure that short-term de-rates submitted to
Operations aren’t utilized in the long-term
planning models.
 Ensure that rating changes are consistently
reviewed for potential impacts and
acceptability.
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Next Steps
• Multi-group
• Work

team led by Anthony Cook

with multiple working groups

 TWG, ORWG, RCWG, BPWG, RTWG, etc.
•

Establish whitepaper and governing
language

•

Education for stakeholders

•

Timeline: Now – April 2017
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