Southwest Power Pool
TRANSMISSION WORKING GROUP MEETING
February 17-18, 2015
Embassy Suites San Antonio Riverwalk-Downtown – San Antonio, TX

• Summary of Action Items •
1. Approved previous meeting minutes.
2. Approved the meeting agenda.
3. Approved CRR-014.
4. Approve the RCAR II powerflow models.
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Southwest Power Pool
TRANSMISSION WORKING GROUP MEETING
November 18, 2014
SPP Corporate Campus – Little Rock, AR
•

M INUT E S

•

Agenda Item 1 – Administrative Items
Call to Order
SPP Chair Mo Awad called the meeting to order at 8:01 a.m. The following members were in attendance
(Attachment 1a, 1b – Attendance, Proxies) or represented by proxy:
Mo Awad, Westar Energy, Inc.
Scott Benson, Lincoln Electric System, on phone
John Boshears, City Utilities of Springfield, on phone
Joe Fultz, Grand River Dam Authority
John Fulton, Southwestern Public Service Co., on phone
Travis Hyde, Oklahoma Gas & Electric
Dan Lenihan, Omaha Public Power District
Randy Lindstrom, Nebraska Public Power District
Jim McAvoy, Oklahoma Municipal Power Authority, on phone
Matt McGee, American Electric Power
Nate Morris, Empire District Electric
Michael Mueller, Arkansas Electric Cooperative Corporation, on phone
Alan Myers, ITC Great Plains
John Payne, Kansas Electric Power Cooperative, Inc., on phone
Jason Shook, GDS Associates representing ETEC, on phone
Rey Rodriguez, Western Farmers Electric Cooperative proxy for Tim Smith
Jeff Stebbins, Tri-County Electric Cooperative
Noman Williams, South Central MCN
Harold Wyble, Kansas City Power and Light
Kirk Hall, SPP Staff, confirmed that there was a quorum.
Antitrust Guidelines
Kirk reviewed the Antitrust Guidelines (Attachment 1c – Antitrust Guidelines) with the group.
Previous Meeting Minutes
Mo asked the group if there needed to be any changes to the meeting minutes (Attachment 1d, 1e, 1f, 1g,
th
th
1h – November 18-19 TWG Face-to-Face Minutes, December 10 Net Conference Minutes, December
th
th
st
18 Net Conference Minutes, December 29 Net Conference Minutes, January 21 Net Conference
Minutes) before approval. No changes were requested.
Noman Williams made a motion to accept the meeting minutes as modified during the
meeting. Nate Morris seconded the motion. The motion was approved unanimously.
Agenda Approval
Mo requested any modifications to the meeting agenda (Attachment 1g – Meeting Agenda). Staff asked
for a late addition to the agenda for Marianna Vaiman from V&R Energy to give an educational session on
the POM TS Cascading Tool, which has a potential use due to the new NERC TPL-001-4 Standard.
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Travis Hyde made a motion to accept the meeting agenda as modified. Scott Benson
seconded the motion, which passed unopposed.
Background Materials
Mo asked the members if they had any comments related to the meeting materials posted. Members
noted that the background materials were initially posted without the material for the Fast Fault
Presentation.
Agenda Item 2 – Review of Past Action Items
Kirk asked members if there were any questions related to Action Items (Attachment 2 – Current Action
Items) list. Members asked for rows with an update to them to be highlighted so it could be easily noted
what items received an update. Kirk agreed to work with Mo to review older action items to determine if
the work still needs to be completed or if the action item should be closed. An update will be made
available at the next meeting.
Agenda Item 3 – MOPC/BOD Update
Mo updated the group on the prior round of MOPC and Board of Director meetings. He informed the
group that the 2015 ITP10 and ITPNT were endorsed by the MOPC and approved by the BOD. He did
note that he received some comments on the Scenario 5 model at the MOPC meeting. He encouraged
the TWG members to educate their MOPC reps on the history of the Scenario models, which may help
ease their concerns. Also discussed at the MOPC was the use of Transmission Operating Directives
such as Generation Dispatch to defer the need for transmission solutions in the ITP. The Minimum
Design Standards document was also approved with a modification made during the MOPC meeting that
the TWG had requested. Noman Williams, Chair of the MOPC, also updated the group about the
progress of the Planning Improvement Task Force. He mentioned that the scope of the task force was
currently being written and would likely be on the April MOPC agenda.
Agenda Item 4 – 2016 ITPNT Scope
Kirk Hall, SPP staff, gave a presentation on the 2016 ITPNT Scope (Attachment 3a – 2016 ITPNT Scope
Presentation). The group discussed many aspects of the assessment including the model years that
would be used, the timeframe, and the scenarios that could be used for the assessment. Discussion was
also had about using 2025 models to make sure the ITPNT projects are not band aids to the system and
can meet needs past the scope of the study. The group did agree to remove the 2016 winter model and
replace it with a 2017 winter that would be readily available. The discussion then turned to what scenario
models should be used. Members proposed removing either Scenario 0 or 5 from the model set to
decrease the amount of models that would be used to reduce both stakeholder and staff work time;
however, it was pointed out that those upgrades would the come out of the Aggregate Study process and
the full cost of the project would be placed on the customer requesting service. Another suggestion made
was to only model Point-to-Point transmission service in the Scenario 5 models because the system is not
dispatched based upon transmission service due to the Integrated Marketplace. An addition of language
to the scope document discussing how blown up and non-converged cases were solved was also
requested.
Action Item: Staff to review previous ITPNT Assessments to determine how many projects
were approved based upon being needed in either Scenario 0 or 5.
Building a CBA model based upon both Scenario 0 and 5 was also discussed. Staff then summarized the
things the TWG requested be investigated for inclusion in the 2016 ITPNT Scope before approval:
•
•
•

Including Scenario 0 and Scenario 5 and building a CBA case based upon both Scenario 0 and 5
Remove the 2016 model years, add 2025 Summer Peak
Delete 2017 Light Load requirement
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•

Eliminate Scenario 0 or Scenario 5

Kirk then opened the 2016 ITPNT Scope Document (Attachment 3b – 2016 ITPNT Scope and made edits
to the document based on questions from the members. The scope document will be presented on the
March conference call for approval.
Agenda Item 5 – Fast Fault Screening Tool Presentation
Doug Bowman, SPP staff, presented from the phone an educational session (Attachment 4 – TWG Fast
Fault Tool) on the Fast Fault Tool used by SPP staff during the Dynamic portion of the NERC TPL
Assessments and then reviewed how SPP uses the tool and its results to complete the assessment.
Doug then opened the floor for questions. The TWG expressed concerned that the contingencies assess
based upon identification from the screening tool were not being confirmed with the members before
being simulated. Doug agreed to add this step to the 2015 Dynamic Assessment. Randy Lindstrom then
reviewed a stability issue within the NPPD system that was not found in the 2014 TPL Assessment
Screening. Doug agreed to work with Randy to resolve the issue.
Action Item: Doug Bowman to work with NPPD on Gerald Gentleman Station stability
issues not seen during the 2014 TPL Analysis.
Agenda Item 6 – 2015 TPL Assessment Scopes
2015 Steady State Assessment Scope
Michael Odom, SPP staff, presented the group with the 2015 TPL Steady State Scope (Attachment 5a –
2015 TPL Steady State Assessment Scope) for TWG review. Members discussed whether or not the
assessment should evaluate local planning criteria. Discussion also centered on a utility’s spare
equipment strategy.
Action Item: Staff/TPL-TF request documentation of each member’s spare equipment
strategy.
2015 Dynamic Stability Assessment Scope
Doug Bowman reviewed the 2015 Dynamic Stability Assessment Scope (Attachment 5b – 2015 Dynamic
Stability Assessment Scope) written to outline the scope of the dynamic portion of the 2015 NERC TPL001-4 Assessment. The TWG expressed concern with the amount of member submitted contingencies
they would be able to send in. Staff noted that resource limitations had been an issue in the past, but
work should be done to make sure members’ needs are addressed. Jody suggested determining a need
for consulting dollars to be taken through the MOPC.
Action Item: Staff to determine the costs for members to submit 5 contingencies per
planning event and bring back to the March TWG conference call.
Members also asked how node breaker models would be used in the assessment as well as adding
language to the scope document that would require a review of critical clearing times and contingencies
with the members for possible stability concerns identified using the Fast Fault Tool.
2015 Short Circuit Assessment Scope
Michael presented the 2015 Short Circuit Assessment Scope (Attachment 5c – 2015 Short Circuit
Assessment Scope). The discussion centered on the PSS/e function that would be used for the
assessment.
Agenda Item 7 – TWG Charter
Kirk reviewed the TWG Charter (Attachment 6 – TWG Charter) with the members requesting any
feedback on the scope of the charter or allowing more seats on the TWG to account for the addition of the
Integrated System facilities. Members made suggestions on language edits to the charter such as adding
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Flowgate Approvals and calling out the Integrated Transmission Planning process. Members discussed
more heavily the membership cap on the current charter of 20 members. Most members agreed the limit
should be raised to between 23-25 members. Staff agreed to take the edits and bring the scope
document back to the TWG for the March conference call with an updated document incorporating
feedback received as well as an updated membership limit.
Agenda Item 8 – CRR-014: Accredited Net Generating Capacity
Mitch Williams, GWG Chair, presented the group with CRR-014 (Attachment 7a, 7b – CRR-014, CRR014 Vote Results), which modifies Criteria 12.1. Mitch noted that the CRR was approved with 2
abstentions. Randy Lindstrom requested additional language to be added to the CRR, however due to
the tight window leading up to the April MOPC meeting it was decided not to add the language. It was
agreed upon that the language suggested was a beneficial add to the criteria. Mitch committed to take
the suggested language to the GWG to review and come back with another revision request.
Alan Myers made a motion to accept CRR-014 as presented. Jim McAvoy seconded the
motion. The motion passed with 12 ‘Yes’ votes, 1 ‘No’ vote, and 5 ‘Abstentions’.
After the meeting concluded, the TWG members who did not vote to approve the Criteria Revision
Request were given the opportunity to supply the reasoning why they did not vote to approve.
John Fulton, SPS, provided the following reasoning:
Really short time to vote or approve a criteria change -more time is needed to assess its
impacts. Was unclear how the accredited values will be used by SPP staff in the future
(beyond EIA 411) and how SPP staff will insure that the minimum of the accredited
capacity, the interconnection capacity level, and the level that was granted transmission
service will all be factored into how this number gets used. Was also unclear as to why an
overpressure rating is allowed to set an accredited value – seems like document allows it.
I don’t see a list of where the accredited value should be used and where it shouldn’t be
used in SPP reporting and planning functions nor was that discussed. Lastly, I don’t see a
process that says once a generator has an accredited generation rating, but the generator
is retired, what is the process to remove the accredited rating for the generator (assuming
SPP has a list of accredited generation, how does it get off that list)?
Noman Williams, South Central MCN, provided the following reasoning:
My reason for abstaining was that this is a load and generation owner issue as a
Transmission Only Company I felt it appropriate not to take an official position as it did not
impact my organization. That being stated I personally support the CRR as presented and
believe that the changes requested by NPPD need to be implemented/incorporated at the
earliest possible time.
Randy Lindstrom, NPPD, provided the following reasoning:
I requested that some minor supplemental language be added to the draft CRR-014
document to clarify that the results of the Accredited Net Generating Capacity testing does
not impact the original approved transmission accredited capacity for each generating
unit. Even though it is common accepted practice for the TWG to request changes to draft
documents brought to us for review, this requested language change was not even
considered by the GWG at this time. This was the first time that TWG had been provided
this draft CRR-014 and I do not support restrictions on the ability of TWG to modify draft
language, especially pertaining to SPP Criteria changes.
Rey Rodriguez, Western Farmers, provided the following the reasoning:
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I haven’t had the time to properly review the new standard “MOD-025” and its effect in the
SPP criteria at that time.
Agenda Item 9 – SPP Stakeholder Survey
Kirk Hall presented the group with the results of the SPP Organizational Group Survey (Attachment 8 –
SPP Stakeholder Survey) for the TWG. Kirk requested any feedback from the group to increase the
score from the survey. A suggestion was made to send out an email after the meeting highlighting what
was approved and action items for staff or the members. It was also suggested to send out information
on items that will be voted on as early as possible to the members to allow for review within their
organization.
Agenda Item 10 – ITP Manual Task Force
Paul Dietz, ITP Manual TF Chair, presented the TWG with an update ITP Manual (Attachment 9a, 9b, 9c
– ITP Manual Major Changes, ITP Manual Redline, ITP Manual Clean) with changes approved by the
Economic Studies Working Group on the sections related to economic issues in the ITP20 and ITP10.
Paul noted that the ESWG would like to take this document to the April MOPC meeting and asked that
members review the changes as well as propose language updates for the reliability portions of the ITP10
and ITPNT Sections to be made before approval can be given at the March net conference.
Agenda Item 11 – 2017 ITP10
Juliano Freitas, SPP staff, gave an update on the 2017 ITP10 Schedule (Attachment 10 – 2017 ITP10
Presentation). Alan Myers also noted that the ESWG is working towards taking a discussion on Futures
to the April MOPC. Alan mentioned that a Clean Power Plan assumption was likely to appear in each
future.
Agenda Item 12 – RCAR II Update
Assessment Update
Juliano then briefed the group on the progress of the RCAR II Assessment (Attachment 11 – RCAR II
Update) and highlighted the recent power flow model posting that included updates to the models from
the 2015 ITPNT, 2015 ITP10, and all finalized Aggregate Studies. He noted that the review of the models
was only intended to be made for those specific projects
Power Flow Model Approval
Juliano then asked the group to approve the models.
Nate Morris made a motion to approve the topology changes based on ITP10, ITPNT, and
NTC withdrawals in the 2019 and 2024 Base and Change case powerflow models to be
used in the RCAR II assessment. Alan Myers seconded the motion.
A short discussion continued on the validity of the models. John Fulton, SPS, noted that he and his staff
were not able to completely review the entire list of NTCs that SPS has received since the last RCAR
assessment.
The motion passed with 2 abstentions from John Fulton, SPS, and Joe Fultz, GRDA.
After the meeting concluded, the TWG members who did not vote to approve the RCAR II Powerflow
models were given the opportunity to supply the reasoning why they did not vote to approve.
John Fulton, SPS, provided the following reasoning:
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Insufficient time to manually check all NTC additions with all of the prior modeling
(MDWG) activities going on. NTCs placed in model by IDEV do not seem to match project
definitions in MOD. Load data is significantly different than MDWG and previous ITP10
models and insufficient time to research it. Continue to wonder why these models can’t
be built from MOD where better project definition resides.
Agenda Item 13 – BPR-059
Ben Bright, SPP staff, briefed the group on the latest changes to BPR-059 (Attachment 12 – BPR-059).
Members asked clarifying questions based up on the language updates. A request was made to add
language that an RFP cannot be changed once it has been issued and clarify how an RFP would be
issued if a transmission line was needed in 2 states, one of which retains its state Right of First Refusal.
Ben also noted that the Industry Expert Panel contracts will not be executed until the BOD approves
competitive projects during the April round of meetings.
Agenda Item 14 – V&R Energy Cascading Tool Educational Session
Marianna Vaiman, V&R Energy, presented an educational session to the TWG on the POM-TS PCM tool
(Attachment 13 – PCM Presentation. Members asked what input files were needed for the assessment
and if any benchmarking had been done against other software.
Agenda Item 15 – CIP-014 Template
Jonathan Hayes, SPP staff, presented the group with the updated CIP-014 template (Attachment 14a,
14b – CIP-014 Risk Assessment Request Form. Members provided feedback on the template and asked
about the cost of the services. Jonathan stated the cost would be similar to other SPP studies such as
Ag Study and Attachment AQ studies.
Agenda Item 16 – RE Update
Jeff Rooker, SPP RE, provided the TWG with a presentation (Attachment 15 – TWG RE Update)
highlighting how the SPP RE would audit for the new NERC TPL-001-4 standard and MOD 32 standard.
Agenda Item 17 – Stakeholder DPP Lessons Learned and Process Improvements
Kirk opened up the floor to the members to provide feedback on what worked and what did not work for
the first round of DPP open windows for the competitive FERC Order 1000 processes. Members
rd
expressed concerns about the incorrect costs from SPP’s 3 party project cost estimates and how that
might affect the NTC Re-evaluation process described in Business Practice 7060. Members also asked
for staff to review the DPP form to determine if all the fields included are necessary. Members asked for
more clarity on the needs from cases that were non-converged or blown up during the ACCC analysis.
Agenda Item 18 – NERC Standards Group
Shannon Mickens, SPP staff, reviewed the latest information (Attachment 16 – NERC Standards Update)
on each of the NERC standards under development.
Agenda Item 19 – Interconnection Updates
There are no interconnection updates at this time.
Agenda Item 20 – TWG Reports
MDWG Report
Nate Morris, MDWG Chair, updated the group on the progress of the MDWG model build (Attachment
17a – MDWG Report) He also encouraged all members to continually send in updates to the models
throughout the summer to help with the rush of updates to the models during the model build. These
submissions could help speed up the amount of time needed to build the models.
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TWG Work Schedule
Kirk reviewed the updated TWG Work Schedule (Attachment 17b – TWG Work Schedule) highlighting the
items that are due before the next TWG Face-to-Face meeting in May. A question was raised about the
Triennial Market Power Study that may need to be completed this year. Staff agreed to check on the
status of the study to determine if needed to be completed this year. Noman also commented that the
Dynamic Model Build schedule needed improvement because the models are needed earlier in the year
to allow for the assessment to be complete.
Agenda Item 21 – Summary of Action Items
Kirk reviewed the action items with the group:
•
•
•
•

Staff to determine the costs for members to submit 5 contingencies per planning event
and bring back to the March TWG conference call
Staff/TPL TF request documentation of each member’s spare equipment strategy
Doug Bowman to work with NPPD on Gerald Gentleman Station stability issues not seen
during the 2014 TPL Analysis
Staff to review previous ITPNT Assessments to determine how many projects were
approved based upon being needed in either Scenario 0 or 5

Seeing there was no further business, the meeting was adjourned at 11:29 am.
Respectfully Submitted,

Kirk Hall
Secretary

Page 8 of 8

In Person Attendance
Name
Bruce Cude
Gimod Olapurayil
Jerry Brinkman
Ryan Yokley
John Stubban
Rey Rodriguez
Matthew Stoltz
Steve Hardebeck
Randy Lindstrom
Scott Benson
Pat Hayes
Matt Mcgee
Nate Morris
Nathan McNeil
Juliano Freitas
Amber Greb
Paul Dietz
Michael Odom
Michael Weger
Scott Rainbolt
Jeff Rooker
Tom Burns
Jason Schmidt
Noman Williams
Jim McAvoy
John Payne
John Fulton
Alan Myers
Travis Hyde
Kirk Hall
Jody Holland
Mo Awad
Wayman Smith
Marianna Vaiman
Ben Bright

Company
SPS
ITC Great Plains
Midwest Energy
Sunflower
Sunflower
WFEC
Basin
OG&E
NPPD
LES
Ameren
AEP
Empire District
Westar
SPP
SPP
Westar
SPP
ITC Great Plains
AEP
SPP RE
SPP
Xcel Energy
South Central MCN
OMPA
KEPCo
SPS
ITC Great Plains
OG&E
SPP
SPP
Westar
AEP
V&R Energy
SPP

Phone Attendance Only
Name
Company
Heather Starnes
Cary Frizell
SPP
WebEx Attendance
Name
Adam Mummert
Al Tamimi

Email
amummert@burnsmcd.com
atamimi@sunflower.net

Alan Burbach
Alex Schneider
Antoine Lucas
Aravind Chellappa
Billy Cutsor
Blake Poole
Brandon Hentschel
Brian Brownlow (NPPD)
Bryan Kauffman
Charles Hendrix
Chris Giles
Chris Jamieson
Dan Lenihan
Dave Charles - ND PSC
David Spargo (OPPD)
Dee Edmondson
Derek Hawkins
Dona Parks (GRDA)
Doug Bowman
ed pfeiffer (quanta)
Eric Burkey
Gayle Nansel
Harold Wyble (KCPL)
Hollie Baker
Jason Shook (GDS/ETEC)
Jason Speer
Jason Terhune
Jay Caspary (SPP)
Jeff Knottek
Jeff Stebbins (TCEC)
Jeremy Severson (BEPC)
Jerry Bradshaw (SPRM)
Jim Krajecki (CES)
Joe Fultz - GRDA
John Boshears
John Chamberlin
John K
Jon Shipman (OPPD)
Jonathan Abebe
Jonathan Hayes
Josh Ross
Josh Verzal
Josie Daggett (WAPA)
Kaustubh Deshmukh
Kelsey Allen
Kevin Foflygen (SPRM)
Kiet Nguyen

aburbach@les.cm
aschneider@quanta-technology.com
alucas@spp.org
aravind.chellappa@xcelenergy.com
bjcutsor@nmppenergy.org
bpoole@spp.org
bhentschel@spp.org
bkbrown@nppd.com
bryan.kauffman@xcelenergy.com
chendrix@spp.org
cgiles@tcec.coop
cjamieson@spp.org
djlenihan@oppd.com
dcharles@nd.gov
dpspargo@oppd.com
dedmondson@spp.org
dhawkins@spp.org
dparks@grda.com
dbowman@spp.org
epfeiffer@quanta-technology.com
eburkey@ameren.com
nansel@wapa.gov
harold.wyble@kcpl.com
bakerha@oge.com
jason.shook@gdsassociates.com
jspeer@spp.org
jterhune@spp.org
jcaspary@spp.org
jeff.knottek@cityutilities.net
jstebbins@tcec.coop
jseverson@bepc.com
jerry.bradshaw@cityutilities.net
jkrajecki@ces-ltd.com
jfultz@grda.com
john.boshears@cityutilities.net
john.chamberlin@swpa.gov
jknofczynski@bepc.com
jeshipman@oppd.com
jabebe@cleanlineenergy.com
jhayes@spp.org
jross@spp.org
jverzal@oppd.com
daggett@wapa.gov
kdeshmukh@itctransco.com
kallen@spp.org
kevin.foflygen@cityutilities.net
kiet.nguyen@grda.com

Kyle Watson
kwatso2@entergy.com
Marianna Vaiman (V&R E marvaiman@vrenergy.com
Martin Green
mgreen@grda.com
Michael Mueller
michael.mueller@aecc.com
mitch williams WFEC
m_williams@wfec.com
Moses Rotich
mrotich@spp.org
Olu Fagbemiro (BMcD) ofagbemiro@burnsmcd.com
reene.miranda
rene.miranda@xcelenergy.com
Richard Dahl (MRES)
richard.dahl@mrenergy.com
Ronda Redden
reddenrl@oge.com
Rosemary Mittal
rmittal@spp.org
Sarah Pettus
sarah@windcoalition.org
Scott Jordan - SPP
sjordan@spp.org
Shannon Mickens
smickens@gmail.com
Sherri Maxey
smaxey@spp.org
Sing Tay
taysh@oge.com
tagallup@aep.com
Terri Gallup (AEP)
Tom DeBaun (KCC)
t.debaun@kcc.ks.gov
Tony Gott (AECI)
tgott@aeci.org

Kirk,
Rey Rodriquez will be attending and has my voting proxy.

Tim C. Smith, P.E.

WFEC Supervisor, Transmission Engineering
P.O. Box 429
Anadarko, OK. 73005-0429
Office 405 247-4568
Cell 405 615-9517

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
November 18, 2014
SPP Corporate Campus – Little Rock, AR
• Summary of Action Items •
1. Approved previous meeting minutes.
2. Approved the meeting agenda.
3. Approved staff’s completion of the consolidated portfolio as described in the 2015 ITP10 Scope.
4. Approved a motion directing staff to stage projects solving voltage-only needs between 2019 and
2024.
5. Approved staff’s completion of the staging process as described in the 2015 ITP10 Scope.
6. Approved modifications to the 2015 ITP10 Scope.
7. Approved BPR-065.
8. Approved a modification to a Flowgate.
9. Approved the completion of the SPP Criteria 3.5 Interconnection process for the Elm Creek –
Summit 345 kV line.
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Southwest Power Pool
TRANSMISSION WORKING GROUP MEETING
November 18, 2014
SPP Corporate Campus – Little Rock, AR
•

M INUT E S

•

Agenda Item 1 – Administrative Items
Call to Order
SPP Chair Noman Williams called the meeting to order at 8:03 a.m. The following members were in
attendance (Attachment 1a - Attendance) or represented by proxy:
Mo Awad, Westar Energy, Inc.
Scott Benson, Lincoln Electric System, on phone
John Boshears, City Utilities of Springfield, on phone
Joe Fultz, Grand River Dam Authority
John Fulton, Southwestern Public Service Co., on phone
Travis Hyde, Oklahoma Gas & Electric
Dan Lenihan, Omaha Public Power District
Randy Lindstrom, Nebraska Public Power District
Jim McAvoy, Oklahoma Municipal Power Authority, on phone
Matt McGee, American Electric Power
Nathan McNeil, Midwest Energy, Inc.
Nate Morris, Empire District Electric
Michael Mueller, Arkansas Electric Cooperative Corporation, on phone
Alan Myers, ITC Great Plains
John Payne, Kansas Electric Power Cooperative, Inc., on phone
Jason Shook, GDS Associates representing ETEC, on phone
Tim Smith, Western Farmers Electric Cooperative
Jeff Stebbins, Tri-County Electric Cooperative
Noman Williams, Sunflower Electric Power Cooperative
Harold Wyble, Kansas City Power and Light
Kirk Hall, SPP Staff, confirmed that there was a quorum.
Antitrust Guidelines
Kirk reviewed the Antitrust Guidelines (Attachment 1b – Antitrust Guidelines) with the group.
Previous Meeting Minutes
Noman asked the group if there needed to be any changes to the meeting minutes (Attachment 1c, 1d,
1e, 1f – August 12-13, 2014 Meeting Minutes, September 10, 2014 Meeting Minutes, September 24,
2014 Meeting Minutes, October 29, 2014 Joint TWG/ESWG Meeting Minutes) before approval. Jason
Shook requested a change to the September 10, 2014 Net Conference minutes, and Mo Awad requested
that the attendance for the Joint TWG/ESWG meeting on October 29, 2014 to be included in the final
posted minutes.
Mo Awad made a motion to accept the meeting minutes as modified during the meeting.
Nate Morris seconded the motion. The motion was approved unanimously.
Agenda Approval
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Noman requested any modifications to the meeting agenda (Attachment 1g – Meeting Agenda). Nathan
McNeil requested the RE Update be moved closer to the TPL TF Update because the items were closely
related.
Nathan McNeil made a motion to accept the meeting agenda as modified. Tim Smith
seconded the motion, which passed unopposed.
Background Materials
Noman asked the members if they had any comments related to the meeting materials posted. Matt
McGee noted that the Project List was posted late as well as there was difficulty finding the materials
posted on TrueShare to review the Flowgate Modification. Staff acknowledged there was a reposting that
included an update to the project list. Staff also agreed that a link should be included in the materials
informing the Members Only list where they can find information posted on TrueShare.
Agenda Item 2 – Review of Past Action Items
Kirk asked members if there were any questions related to Action Items (Attachment 2 – Current Action
Items) list. Nathan McNeil requested one item be added to the list from a previous meeting related to the
Dynamic TPL assessment. Staff agreed to add the item to the list.
Agenda Item 3 – MOPC/BOD Update
Noman updated the group on the prior round of MOPC and Board of Director meetings. Noman
mentioned that the CIP-002-5.1 methodology and ITPNT cycle change were both approved by the MOPC
and Board of Directors. He also mentioned there was discussion at the MOPC related to a Strategic Plan
initiative to review the ITP process similar to the planned scope of the Planning Improvement Task Force.
He mentioned that the Planning Improvement Task Force work may turn out to be a task force overseen
by the Strategic Planning Committee or the MOPC, but the work done so far would be a good starting
point for that group. Also during the MOPC and BOD meetings, discussion was held related to the next
ITP10. It was determined that the study would officially kick off in July of 2015 and be completed by
January 2017, but scoping and future development would begin now.
Agenda Item 4 – ITP Updates
2015 ITP10 Update
Kirk presented to the group the progress (Attachment 3a, 3b – 2015 ITP10 Update, 2015 ITP10 Project
List) of the 2015 ITP10. He reviewed the decision by the TWG and ESWG to move forward on the 2015
ITP10 with the ‘Common’ needs. Based on this action by the working groups, the new Consolidated
Portfolio was presented. Members questioned the differences between the voltages from the previous
model and the current model. Kirk explained it was all based on the change in the generation dispatch
between the two models. Staff then requested TWG approval that staff had performed the consolidation
as described in the 2015 ITP10 Scope.
Alan Myers made a motion to accept staff’s completion of the 2015 ITP10 portfolio
consolidation. Mo seconded the motion.
After some quick discussion, Nate Morris requested a friendly amendment to clarify the
motion by adding language noting that the consolidation was completed ‘per the 2015
ITP10 Scope’. Noman Williams also requested language to be added noting that ‘no
projects would be endorsed or approved as a result of this vote’. Alan and Mo agreed with
the friendly amendments.
Alan Myers made a motion to accept staff’s completion of the 2015 ITP10 portfolio
consolidation per the 2015 ITP10 Scope and does not endorse or approve any specific
project in the 2015 ITP10. Mo seconded the motion. The motion was approved
unanimously.
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Kirk then discussed the approved staging methodology and requested the TWG approve the completion
of the staging of the 2015 ITP10 as described in the scope. Discussion then continued around the
process of staging projects that only solved voltage needs. Staff reminded the group that initially there
was no 2019 AC powerflow model scheduled to be built to allow staging of projects solving voltage
needs, but that staff was able to build one during the study. Some preliminary analysis on staging voltage
projects had already been completed, but it still needed internal review before stakeholder review. It was
noted that the 2015 ITP10 Scope would need to be updated to reflect the changes to the staging if
approved.
Alan Myers made a motion directing staff to stage projects solving voltage needs as early
as 2019 but no earlier. Nathan McNeil seconded the motion. The motion passed
unopposed.
Discussion continued around how the lead times for the projects were developed. Staff used similar
historical project to determine the lead times. Members noted that lead times may need additional review
in the future. Staff agreed and noted that in the future coordination could be done to give projects a more
realistic lead time.
Mo Awad made a motion approving staff’s completion of the staging process per the
current 2015 ITP10 Scope. Alan Myers seconded the motion, which passed unopposed.
Kirk then discussed the requested approval on the changes to the 2015 ITP10 Scope (Attachment 3c –
2015 ITP10 Scope) related to the dynamic stability section. Members agreed on the removal of the
analysis due to the additional generation in the model due to the approved resource plan. Staff noted that
the analysis is scheduled to be performed in the 2015 ITPNT assessment. Members also noted that it is
performed annually as part of the TPL assessment. Modifications were made to the 2015 ITP10 Scope to
account for the previously approved staging process change as well as language describing the TWG’s
concern with the dynamic stability assessment
Harold Wyble motioned and Scott Benson seconded to accept the changes to the 2015
ITP10 Scope as modified during the meeting. The motion passed unanimously.
2015 ITPNT Update
Dee Edmondson, SPP staff, presented the group with an update (Attachment 3d – 2015 ITPNT Update)
to the 2015 ITPNT. Members expressed a desire to see the project list as well as a draft portfolio. Dee
noted that since the DPP window for the CBA model is still open, staff is unable to share that information
yet in order to protect the submissions that have previously been received.
2016 ITPNT Scope
Dee then presented the TWG with an initial draft of the 2016 ITPNT Scope (Attachment 3e, 3f – 2016
ITPNT Scope Presentation, Draft 2016 ITPNT Scope). Dee noted the major change in the proposed
scope is that the study would assess winter models to account for the addition of the Integrated System
as well as only use Scenario 5 and CBA models to automatically generate NTCs instead of using the
Scenario 0 and 5. Discussion continued on the possibility of the CBA scenario being placed on equal
footing with the Scenario 5 models. The members expressed some disagreement with the draft approach
and suggested using all 3 scenarios while other members agreed with the approach as presented. Jody
Holland suggested staff may do some research to determine if Scenario 0 or 5 has generated the most
projects out of the recent ITPNT assessments. Staff requested the group provide feedback to staff so
that they could be incorporated for approval during one of the December net conferences and approved
by the MOPC and Board of Directors in January.
2017 ITP10
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Kelsey Allen, SPP staff, gave an overview of the results (Attachment 3g – Possible 2017 ITP10 Futures)
of the first ESWG brainstorming session on possible 2017 ITP10 futures. Alan Myers, ESWG Chair, also
added that the MOPC and SPC want the futures to start with a broader list of possibilities and narrow the
list at a later time. A suggestion was made to create a future with a large number of electric vehicles.

Agenda Item 5 – Planning Improvement Task Force
Noman began discussion on the latest revision of the Planning Improvement Task Force Charter
(Attachment 4 – Planning Improvement Task Force Charter). Noman stated that there have been other
stakeholder groups such as the MOPC and the Strategic Planning Committee that would like to revisit the
ITP process and propose improvements or changes. At the moment, it hasn’t been decided what group
the task force will report to, but the goal would be to have representation from many different parts of the
stakeholder community, especially those interested parties involved in Planning. The charter was
modified to specify other working groups such as the ESWG and MDWG should have representation on
the group.
Agenda Item 6 – NERC Function Update
2014 TPL Assessment Update
Jason Terhune, SPP staff, updated the group on the progress of the 2014 TPL Assessment and informed
the groups that draft versions of the TPL reports (Attachment 5a, 5b – Draft Steady State TPL
Assessment Report, Draft Comprehensive TPL Assessment Report) were posted in the background
materials for comment. Members pointed that the reports should reflect the de-registration of the SPP
members as Balancing Authorities. NPPD also de-registered as a Transmission Service Provider.
Later during the meeting, Doug Bowman, SPP staff, gave an update on the progress of the Dynamic
portion of the 2014 TPL Assessment (Attachment 5c – SPP TPL Dynamic Stability Update). A question
was raised related to a previous action item from the TWG on the development of a tool in PSS/e to apply
the recently approved Transient Stability Task Force document. Doug informed the group that SPP has
contacted PTI to begin development of the tool, but no progress had been made at this point.
Action Item: 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
st
1 quarter in 2015.
FAC-013-2
Moses Rotich, SPP staff, presented the group with an overview of the work done to complete the FAC013-2 assessment (Attachment 5d, 5e – FAC-13-2 Assessment Update, FAC-013-2 Report) and
requested the group’s approval. A question was brought up about a limiting element that seemed to be a
radial generator tie. Staff asked the group for a short time period to review the question before requesting
final approval.
Later during the meeting, staff informed the group that the error had been corrected. Since the group
would not be able to review the updated information, Noman requested an email vote take place once the
new report had been posted for the group to review.
FAC-014-2
Moses then gave an update to the members about the FAC-014-2 assessment (Attachment 5f – FAC014-2 Assessment Update). Moses reported to the members that there were no Planning Horizon IROLs
identified during the assessment.
CIP-002-5.1
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Moses also reported to the members, the results of the CIP-002-5.1 assessment (Attachment 5g – CIP002-5.1 Assessment Update). Similar to the FAC-014-2 assessment, there were no identified issues
recorded in identifying potential reliability must run units.
Agenda Item 7 – Business Practice Revisions
BPR – 056
Cary Frizzell, SPP staff, reported back to the group on the progress and modification to BPR-056
(Attachment 6a, 6b – NTC Close-out Process Update, BPR-056 NTC Closeout Process). Cary pointed
out the modifications made to the group since it was approved by the TWG during the August TWG
meeting. Members made a few comments related to the updates, but did not feel that the changes
necessitated another round of approvals.
BPR – 065
Charles Hendrix, SPP staff, presented the group with a modification to the Generator Interconnection
Service Business Practice (Attachment 6c, 6d – Generator Interconnection Service Presentation, BPR065) and requested approval from the group on the modifications. He also noted that this change would
only apply to future Generator Interconnection studies.
Randy Lindstrom motioned to accept BPR-065, and Harold Wyble seconded the motion.
The motion passed unopposed.
Agenda Item 8 – TPL Task Force Update
Michael Odom, SPP staff, gave an update on the progress of the TPL Task Force as well as presented
the TWG with the TPL TF Guidance Document (Attachment 7a, 7b – TPLTF Guidance Document Update,
Draft TPLTF Guidance Document TPL-001-4 R1 & R7) for R1 and R7 of the new TPL-001-4 Standard.
Although some members were ready to approve the document, it was determined to wait until an official
letter was received from the SPP RE clarifying seemingly contradictory language in the TPL-001-4
Standard. Once the letter is received the TPL TF will approve the guidance document and make a
recommendation to the TWG for approval. It was also clarified during the discussion that an individual
Transmission Provider will be required to complete its own TPL assessment, however the TP would be
permitted to use information from the Planning Coordinator TPL assessment.
Agenda Item 9 – RE Update
Jeff Rooker, SPP Regional Entity, gave a presentation (Attachment 8 – TPL-001-4 Implementation)
outlining the language that could be interpreted as contradictory in the TPL -001-4 Standard, and the
letter that the SPP Regional Entity plans to clarify its intent.
Agenda Item 10 – SPP/MISO Flowgate Coordination
Will Tootle, SPP staff, provided the TWG with an update on a previous Seams Steering Committee action
item from the MOPC. The action item directed staff to investigate the Flowgate approval process for
Flowgates on the seam identified by either SPP or MISO. Will reviewed draft language (Attachment 9 –
SPP Proposed SPP-MISO Flowgate JOA Language) that could be applied to the SPP/MISO Joint
Operating Agreement to help coordinate this process. Discussion continued on how the dispute process
would work if either SPP or MISO disagreed on a Flowgate. Will noted that there is a dispute process
already in the JOA, but that a particular Flowgate could remain temporary indefinitely without TRM
calculated.
Agenda Item 11 – Flowgate Modification
Will Tootle requested approval from the TWG for a Flowgate modification due to the impact of new
transmission facilities coming into service. He noted that the contingent element of the Flowgate was
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changing, but the monitored element would remain the same. The TRM value associated with this
Flowgate would also remain unchanged.
Harold Wyble made a motion to accept the Flowgate Modification. Alan Myers seconded
the motion, which passed with no opposition.
Agenda Item 12 – SPP Strategic Plan
Michael Desselle, SPP staff, reviewed with the TWG the 2014 SPP Strategic Plan (Attachment 10 – 2014
SPP Strategic Plan), specifically highlighting initiatives in the Strategic Plan that the TWG may have a
role in fulfilling.
Agenda Item 13 – Interconnection Update
Gimod Olapurayil, ITC Great Plains, presented the group with the technical studies (Attachment 11 – Elm
Creek – Summit 345 kV Criteria 3.5 Studies) and information required in SPP Criteria 3.5 for the
interconnection of transmission facilities between two SPP members on the Elm Creek – Summit 345 kV
line. Gimod gave an overview of the technical studies that were completed and any issues that may have
been identified and requested approval from the TWG. A question was asked about possible overloads
caused by the new line. Gimod noted that the overloads were investigated and were deemed
inconsequential due to a modeling error near the overloaded facility.
Nathan McNeil made a motion to endorse the completion of the requirements of SPP
Criteria 3.5 processes for the Elm Creek – Summit 345 kV line. Tim Smith seconded the
motion. The motion passed unanimously.
Agenda Item 14 – Minimum Design Task Force Update
Jeff Stebbins, Tri-County Electric Cooperative, reviewed the latest version of the Minimum Design
Standards document (Attachment 12 – Minimum Design Standard) with the TWG members. Jeff asked
the members for feedback on the minimum design standards described in the document. Jeff clarified
that this document currently would only apply to competitive projects, but that could change at a later
date. Members provided Jeff feedback on the design standards. Discussion centered on a few items
such as when a ring bus is needed vs. a breaker and a half scheme and the minimum rating of
transmission lines based on their voltage level. Members were asked to submit any other comments to
Kirk as soon as possible.
Agenda Item 15 – NERC Standards Group Update
Shannon Mickens, SPP staff, presented the group with an update (Attachment 13a, 13b – NERC
Activities Update, GMD Waiver) from SPP’s NERC Standards Group.
Agenda Item 16 – TWG Reports
MDWG Report
Nate Morris provided the TWG with an update (Attachment 14a – MDWG Report) from the Model
Development Working Group. The report highlighted the progress of the current MDWG model build.
TWG Work Schedule
Kirk presented the group with the progress of the TWG Work Schedule (Attachment 14b – TWG Work
Schedule) for 2014. He noted that the main items left to be completed for 2014 were currently underway
and the group had already been updated on their progress during the course of the meeting.
Agenda Item 17 – 2015 TWG Meeting Schedule
Kirk presented the group with the proposed meeting schedule (Attachment 15 – 2015 Meeting Schedule)
and locations for the quarterly face-to-face meetings for the 2015 calendar year.
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Agenda Item 18 – Summary of Action Items
Kirk Hall reviewed the action items with the group. During the meeting only one action item was created:
•

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
st
approved by the TWG with a target completion date of the end of 1 quarter in 2015.

Agenda Item 19 – Discussion of Future Meetings
Noman mentioned the last two scheduled meetings for the 2014 calendar year.
Seeing there was no further business, the meeting was adjourned at 5:30 pm.
Respectfully Submitted,

Kirk Hall
Secretary
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Southwest Power Pool
TRANSMISSION WORKING GROUP MEETING
th

December 10 , 2014
Net Conference
• Summary of Action Items •
1. Approved SPP’s 2014 Steady State TPL Assessment Report
2. Approve the TPL R1 & R7 Guidance Document
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Southwest Power Pool
TRANSMISSION WORKING GROUP MEETING
December 10th, 2014
Net Conference
•

M INUT E S

•

Agenda Item 1 – Administrative Items
TWG Vice-Chair Travis Hyde called the meeting to order at 9:03 a.m. The following members were in
attendance (Attachment 1a, 1b – Attendance, Proxies) or represented by proxy:
Mo Awad, Westar Energy, Inc.
John Boshears, City Utilities of Springfield
John Fulton, Southwestern Public Service Co.
Joe Fultz, Grand River Dam Authority
Travis Hyde, Oklahoma Gas & Electric (phone only)
Dan Lenihan, Omaha Public Power District
Randy Lindstrom, Nebraska Public Power District
Matt McGee, American Electric Power
Michael Mueller, Arkansas Electric Cooperative Corporation
Nathan McNeil, Midwest Energy
John Payne, Kansas Electric Power Cooperative, Inc.
Tim Smith, Western Farmers Electric Cooperative
Jason Shook, GDS Associates representing ETEC
Jeff Stebbins, Tri-County Electric Cooperative
Michael Wegner, ITC Great Plains, proxy for Alan Myers
Harold Wyble, Kansas City Power and Light
Kirk Hall, SPP staff, confirmed that there was a quorum.
Agenda Item 2 – 2014 Steady State TPL Assessment
Jason Terhune, SPP staff, presented the TWG with the 2014 Steady State TPL Report (Attachment 2 –
Draft SPP 2014 TPL Assessment Report) to the group asking for final approval. Jason provided
clarification to the group that mitigations are documented by SPP, including proposed lines supplied as
mitigations.
Mo Awad made a motion to approve SPP’s 2014 Steady State TPL Assessment Report with
a second from Jason Shook. The motion passed unopposed.
Agenda Item 3 – TPL R1 & R7 Guidance Document
Jason then presented the group with the Draft TPL R1 & R7 Guidance Document (Attachment 3 – Draft
TPL R1 & R7 Guidance Document) for the new NERC TPL – 001-4 Standard. Jason noted that SPP had
received a letter from the SPP Regional Entity clarifying language written in the standard and that the TPL
Task Force had approved this document once the letter was received. Staff also confirmed that SERC
has agreed with the SPP RE on clarifying the language in the standard on how it plans to audit SPP as
the Planning Coordinator.
Harold Wyble made a motion to accept the document. Nathan McNeil seconded the
motion, which passed unanimously.
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Agenda Item 4 – 2015 ITPNT Draft Project List
Dee Edmondson, SPP Staff, informed the group that part of the 2015 ITPNT project list (Attachment 4 –
2015 ITPNT Project List) has been posted for stakeholder review. Clarifying questions were asked about
a few specific projects. Stakeholders requested the areas in each project be added to the list for the next
update. Staff then informed the members that material for the December 18, 2014 TWG meeting would
be updated after the initial posting to include information for the 2015 ITPNT, including a draft portfolio.
th

Additional agenda items for the December 18 net conference were discussed and added to the agenda.
Seeing there was no further business the meeting was adjourned at 9:17 am.
Respectfully Submitted,

Kirk Hall
Secretary
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Southwest Power Pool
TRANSMISSION WORKING GROUP MEETING
th

December 18 , 2014
Net Conference
• Summary of Action Items •
1. Approved BPR-051
2. Approved SPP’s 2014 TPL-001 – 004 Stability Assessment
3. Approved the FAC-013-2 Report
4. Approved the methodology for performing the 2015 ITPNT Stability Assessment
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Southwest Power Pool
TRANSMISSION WORKING GROUP MEETING
December 18th, 2014
Net Conference
•

M INUT E S

•

Agenda Item 1 – Administrative Items
TWG Chair Noman Williams called the meeting to order at 9:03 a.m. The following members were in
attendance (Attachment 1a, 1b – Attendance, Proxies) or represented by proxy:
Mo Awad, Westar Energy, Inc.
Scott Benson, Lincoln Electric System
John Boshears, City Utilities of Springfield
John Fulton, Southwestern Public Service Co.
Travis Hyde, Oklahoma Gas & Electric (phone only)
Dan Lenihan, Omaha Public Power District
Randy Lindstrom, Nebraska Public Power District
Jim McAvoy, Oklahoma Municipal Power Authority
Matt McGee, American Electric Power
Nathan McNeil, Midwest Energy (also held proxy for Nate Morris, Empire District Electric)
Michael Mueller, Arkansas Electric Cooperative Corporation
Alan Myers, ITC Great Plains
John Payne, Kansas Electric Power Cooperative, Inc.
Tim Smith, Western Farmers Electric Cooperative
Jason Shook, GDS Associates representing ETEC
Jeff Stebbins, Tri-County Electric Cooperative
Noman Williams, Southwestern MCN
Harold Wyble, Kansas City Power and Light
Kirk Hall, SPP staff, confirmed that there was a quorum.
Agenda Item 2 – BPR-051
Steve Purdy, SPP staff, presented BPR-051 (Attachment 2 – BPR-051) which highlighted changes to the
Aggregate Transmission Service Study process to the members for their review prior to requesting a vote
for approval of the modifications to the standard. Members had no concerns with the presented changes.
Mo Awad made a motion to approve BPR-051 with a second from Scott Benson. The
motion passed unopposed.
Agenda Item 3 – LTCR: MPRR-0227
Rachel Hulett, SPP staff, and Steve Purdy then presented the TWG with Market Protocol Revision
Request 227 (Attachment 3a, 3b – MPRR-0227 ILTCR Compliance Filing Presentation, MPRR-0027)
which suggested some modifications to Attachment Z2 of the SPP Tariff. Members express some
concerns with the modifications. One concern discussed was the possibility of double counting
transmission service. Staff noted that a re-hearing has been requested due to this possibility and it is a
valid concern at this point. Members also discussed allowing an Incremental Long-Term Transmission
Congestion Right to be treated as a TSR and placed in a Planning Model with FCITC analysis, but no AC
power flow analysis. Other members agreed that if an ILTCR is treated as a TSR it should be studied in a
power flow analysis. Steve noted that he would present these concerns from the TWG at a meeting with
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the RTWG later that afternoon. Members also requested this item be placed on the December 29
meeting agenda to review any possible changes that might be made moving forward.

th

Agenda Item 4 – Draft SPP/MISO Coordination of Tie-Line Flowgates
Will Tootle, SPP staff, presented to members updated language (Attachment 4 – SPP/MISO Coordination
of Tie-Line Flowgate Language) to determine the development process for creating flowgates on tie-lines.
Members discussed that the process was definitely a step in the right direction, but wanted a review time
of 90 days compared to the 60 days mentioned in the language. Members also agreed that the TWG
should have approval rights of flowgates created by SPP or MISO.
Action Item: 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.
Agenda Item 5 – 2014 TPL-001 – 004 Stability Assessment
Doug Bowman, SPP staff, presented the 2014 SPP TPL-001 – 004 Stability Assessment (Attachment 5 –
Draft 2014 SPP TPL-001 – 004 Stability Assessment) to the members for their approval. Members
requested the modification to each of the tables to note that the event was either ‘Stable’ or ‘Unstable’ for
clarification purposes. Members also expressed their dissatisfaction with the Fast Fault Screening
Analysis used for the study because an action item related to the tool had not been satisfied. Members
directed Doug to present on the Fast Fault Screening Tool and also provide a detailed analysis of the tool
to the members at the February meeting.
Action Item: Staff to present on the Fast Fault Screening Tool and provide a comparative
analysis of the tool at the February TWG meeting.
Mo Awad made a motion to accept the 2014 SPP TPL-001 – 004 Stability Assessment
contingent upon staff adding the clarifying column to each of the tables noting the
contingency was either ‘stable’ or ‘unstable’. Nathan McNeil seconded the motion. The
motion passed with one abstention from Randy Lindstrom, Nebraska Public Power
District.
Randy asked that the reasoning for his abstention vote be the same reasoning he supplied
for his vote on the 2013 TPL Stability Assessment. Randy supplied the following reasoning
in 2013:
The TWG was not provided with any comparative analysis which would validate
the use of the FFS Tool as a replacement for PSS/E. He also stated that the FFS is
not a time domain dynamic simulation, while PSS/E is. For this reason he cannot
verify that the FFS results show the disturbances met all the SPP Disturbance
Performance Requirements and does not believe the FFS results provide a valid
TPL dynamic assessment for the SPP region.
Agenda Item 6 – FAC-013-2 Approval
Moses Rotich, SPP staff, requested the TWG approve the updated FAC-013-2 report (Attachment 6 –
FAC-013-2 Presentation) posted on TrueShare incorporating the feedback received at the November
TWG meeting. Moses pointed out to the members the updates to the report and the reasoning the
update was incorporated. Members expressed no concerns with the updated report.
Randy Lindstrom made a motion to accept the updated FAC-013-2 report. Alan Myers
seconded the motion, which passed unanimously.
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Agenda Item 7 – Minimum Design Standards Task Force
Jeff Stebbins, MDSTF Chair, presented the group with an updated presentation and Minimum Design
Standards document (Attachment 7a, 7b – MDSTF Presentation, Minimum Design Standards). The TWG
expressed similar concerns to the language in the document that were detailed in their review during the
November face-to-face meeting and questioned the reasoning some of the feedback had not been
incorporated. Because the TWG concerns had not been addressed, members decided to let the
document go the January MOPC without TWG approval.
Agenda Item 8 – 2015 ITPNT Update
Dee Edmondson, SPP staff, presented the group with an update to the 2015 ITPNT Assessment
(Attachment 8a, 8b, 8c – 2015 ITPNT Update, 2015 ITPNT Project List, 2015 ITPNT Stability) including
the first draft ITPNT portfolio. Members provided feedback on the draft portfolio. Staff also requested the
TWG approve the stability analysis for the 2015 ITPNT be performed on the base case not including the
2015 ITPNT Portfolio. Staff noted that no new rotating machines or 345 kV lines were added to the
models and the HPILS solutions were included in the base case.
Harold Wyble made a motion to accept staff’s recommendation to perform the 2015 ITPNT
Stability Analysis on the base case models without the 2015 ITPNT Portfolio. Travis Hyde
seconded the motion. The motion passed with one abstention from Nathan McNeil who
accepted the proxy for Nate Morris from Empire District Electric.
Nathan provided the following reason for his abstention vote cast using his proxy from
Nate Morris:
Nathan did not discuss this scenario with Nate prior to the call and did not feel
comfortable casting a vote on this motion on Nate’s behalf
Seeing there was no further business the meeting was adjourned at 12:04 pm.
Respectfully Submitted,

Kirk Hall
Secretary
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Southwest Power Pool
TRANSMISSION WORKING GROUP MEETING
th

December 29 , 2014
Net Conference
• Summary of Action Items •
1. Approved the use of a 2016 Light Load model as part of the 2016 ITPNT Assessment for staging
purposes.
2. Approved the SPP Comprehensive TPL-001 – 004 Assessment Report.
3. Approved the NTC Re-evaluations.
4. Approved the 2015 ITPNT Report as documentation of completion of SPP OATT Attachment O
Section III
5. Approved the 2015 ITPNT Project Plan
6. Approved the 2015 ITP10 Project Plan
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Southwest Power Pool
TRANSMISSION WORKING GROUP MEETING
December 29th, 2014
Net Conference
•

M INUT E S

•

Agenda Item 1 – Administrative Items
TWG Chair Noman Williams called the meeting to order at 1:30 p.m. The following members were in
attendance (Attachment 1a, 1b – Attendance, Proxies) or represented by proxy:
Mo Awad, Westar Energy, Inc.
Scott Benson, Lincoln Electric System
John Boshears, City Utilities of Springfield
Joe Fultz, Grand River Dam Authority, Proxy held by Martin Green for portion of the meeting
John Fulton, Southwestern Public Service Co.
Travis Hyde, Oklahoma Gas & Electric
Dan Lenihan, Omaha Public Power District
Randy Lindstrom, Nebraska Public Power District
Matt McGee, American Electric Power
Nathan McNeil, Midwest Energy
Nate Morris, Empire District Electric
Michael Mueller, Arkansas Electric Cooperative Corporation
Alan Myers, ITC Great Plains
John Payne, Kansas Electric Power Cooperative, Inc.
Tim Smith, Western Farmers Electric Cooperative
Jason Shook, GDS Associates representing ETEC
Noman Williams, South Central MCN
Harold Wyble, Kansas City Power and Light
Kirk Hall, SPP staff, confirmed that there was a quorum.
Agenda Item 2 – 2016 ITPNT 2017 Light Load Model
Kirk reviewed a presentation (Attachment 2 – 2016 ITPNT 2017 Light Load Model Approval) requesting
approval for a 2017 Light Load model to be built for the 2016 ITPNT model set. Staff suggested the need
for the model to perform thermal loading and voltage interpolation for staging projects needed for
reliability needs seen during the light load seasons. Members asked staff if a 2016 light load model could
be used for staging purposes since that model is scheduled to be built. Staff agreed that the 2016 Light
Load model could be used with the earliest need date for projects mitigating light load needs to be
4/1/2017. Members preferred this option to the development of a new model and asked staff to make
sure it the decision was outlined in the 2016 ITPNT Scope.
Mo Awad made a motion directing staff to use the 2016 ITPNT 2016 Light Load model for
the 2016 ITPNT assessment for staging purposes. John Fulton seconded the motion,
which passed unopposed.
Agenda Item 3 – 2014 SPP Comprehensive TPL-001 – 004 Report
Jason Terhune, SPP staff, presented the TWG with the 2014 SPP Comprehensive TPL-001 – 004 Report
(Attachment 3 – 2014 SPP Comprehensive TPL-001 – 004 Report). Members discussed using this report
for compliance with FAC-014. Members agreed that the report could be used for FAC-014 compliance
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and requested the addition of a compliance statement and the report title to be updated as well as the
headers and footers.
Harold Wyble made a motion to approve the document contingent upon the completion of
the changes described during the meeting. Alan Myers seconded the motion. The motion
was approved unanimously.
Agenda Item 4 – NTC Re-evaluations
Jody Holland, SPP staff, presented the group the results of the NTC Re-evaluations (Attachment 4 – NTC
Re-evaluations). Members agreed with staff’s recommendation, but asked if staff could request the
dollars spent on those NTCs staff wishes to withdraw in preparation for the MOPC.
Alan Myers made a motion to accept the staff recommendation for each NTC listed in the
presentation. Mo Awad seconded the motion, which passed with no opposition.
Agenda Item 5 – 2015 ITPNT Assessment and Report
Dee Edmondson, SPP staff, reviewed the results of the 2015 ITPNT and the 2015 ITPNT Report
(Attachment 5a, 5b – 2015 ITPNT Presentation, 2015 ITPNT Report) with the TWG seeking their approval
of the report, project plan, and the completion of requirements of Attachment O. Staff reviewed the
changes made to the presentation, project plan, and the report with the members. These changes will
need to be updated in the charts, tables, graphs, and rate impacts section in the report and include the
following:
•
•
•

Removal of the Moundridge 345/138 kV transformer from the project plan due to the invalidation
of the need
nd
Replacing the 2 230/115 kV transformer at Lawrence Hill with a project tapping the Lawrence
Hill – Swissvale 230 kV line and placing a 230/115 kV transformer at Baldwin Creek
Removal of rebuild of Joplin 26th Street-Sub 64 69 kV and Joplin 10th Street-Sub 64 69 kV lines

Members also noted that the projects needed for the CBA scenario would need separate approval from
the MOPC and that should be included in the recommendation.
Mo Awad made a motion to endorse the 2015 ITPNT Report as documentation of
completion of the Near-Term Assessment of the Integrated Transmission Planning
process specified in SPP OATT Attachment O Section III which will include the correcting
the report based upon the changes proposed by staff during the meeting. Alan Myers
seconded the motion which passed unopposed.
Mo Awad made a motion to approve the 2015 ITPNT Plan as outlined in the 2015 ITPNT
Report. Travis Hyde seconded the motion. The motion passed with no oppositions or
abstentions.
Staff expressed that some non-substantive changes to the report were still being discussed. Noman
expressed that the report was the responsibility of staff and asked that any substantive changes be
brought back to TWG. But if no substantive changes were made, he didn’t see the need for the members
to revisit the report.
Agenda Item 6 – 2015 ITP10 Assessment and Report
Kirk Hall, SPP staff, reviewed the 2015 ITP10 Presentation with the TWG (Attachment 6 – 2015 ITP10)
requesting approval of the project plan for the 2015 ITP10. Kirk also mentioned to members the latest
version of the 2015 ITP10 Report had been posted for their review. Members expressed no concerns
with the project plan.
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Harold Wyble made a motion accepting staff’s recommendation in the slide deck. Travis
Hyde seconded the motion. The motion passed unopposed.
Staff requested the TWG approve the 2015 ITP10 report, but members did not feel comfortable with time
allowed for review the final report.
Agenda Item 7 – MPRR-227
Steve Purdy, SPP staff, reviewed the latest update to MPRR-227 (Attachment 7 – MPRR-227) with the
TWG. Members expressed similar concerns to those that were mentioned during their first review.
Members also asked if an upgrade could be a Sponsored Upgrade if it was issued an NTC, and the NTC
was withdrawn at a later date. Steve thought the language would allow for that, but agreed to take this
concern back through the working groups, specifically the RTWG, but the goal was for this MPRR to
make the January MOPC.
Seeing there was no further business the meeting was adjourned at 4:42 pm.
Respectfully Submitted,

Kirk Hall
Secretary
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Southwest Power Pool, Inc.
TRANSMISSION WORKING GROUP MEETING
February 17-18, 2015
Embassy Suites Riverwalk-Downtown – San Antonio, TX
• AGENDA •
Tuesday 8:00 a.m. – 5:00 p.m.
1. Administrative Items ................................................................................................... Mo Awad (15 min.)
a. Call to Order
b. Proxies
c. Antitrust Guidelines
d. Previous Meeting Minutes (Action Item)
i. November 18-19, 2014 TWG Face-to-Face Meeting Minutes
ii. December 10, 2014 TWG Net Conference Meeting Minutes
iii. December 18, 2014 TWG Net Conference Meeting Minutes
iv. December 29, 2014 TWG Net Conference Meeting Minutes
v. January 21, 2015 TWG Net Conference Meeting Minutes
e. Agenda review (Action Item)
f. Meeting Materials
2. Review of Past Action Items ........................................................................................ Kirk Hall (10 min.)
3. MOPC/Board Update .................................................................................................. Mo Awad (20 min.)
4. 2016 ITPNT Scope (Action Item)................................................................... Dee Edmondson (1 ½ hrs.)
5. Fast Fault Screening Tool Presentation ............................................................ Doug Bowman (45 min.)
6. 2015 TPL Assessment Scopes ....................................................................................... Staff (1 ½ hrs.)
a. 2015 Steady State Assessment Scope (Action Item) – Michael Odom
b. 2015 Dynamic Assessment Scope (Action Item) – Doug Bowman
c. 2015 Short Circuit Assessment Scope (Action Item) – Michael Odom/Charles Hendrix
7. TWG Charter Review (Action Item) ............................................................................. Kirk Hall (30 min.)
8. CRR-014: Accredited Net Generating Capacity (Action Item) Mitch Williams/Derek Hawkins (15 min.)
9. SPP Stakeholder Survey ............................................................................................. Kirk Hall (20 min.)

Wednesday 8:00 a.m. – 12:00 p.m.
10. ITP Manual Task Force (Action Item) ....................................................................... Paul Dietz (45 min.)
11. 2017 ITP10 Update ........................................................................................... Juliano Freitas (20 min.)

12. RCAR II .............................................................................................................. Juliano Freitas (30 min.)
a. Assessment Update
b. Powerflow Model Approval (Action Item)
13. BPR-059 Revision (Action Item) ............................................................................... Ben Bright (45 min.)
14. V& R Energy Cascading Tool Educational Session ..................................... Marianna Vaiman (45 min.)
15. CIP-014-1 ........................................................................................................ Jonathan Hayes (30 min.)
16. RE Update .............................................................................................................. Jeff Rooker (20 min.)
17. Stakeholder’s DPP Lessons Learned and Process Improvements ................................... Staff (30 min.)
18. NERC Standards Group Update .................................................................. Shannon Mickens (10 min.)
19. Interconnection Updates .......................................................................................................... All (5 min.)
20. TWG Reports ......................................................................................................................... All (20 min.)
a. MDWG Update – Nate Morris
b. 2015 TWG Work Schedule – Kirk Hall
21. Summary of Action Items .............................................................................................. Kirk Hall (5 min.)
22. Discussion of Future Meetings ..................................................................................... Mo Awad (2 min.)
a. Net Conference – March 18, 2015
b. Net Conference – April 22, 2015
c. Face-to-Face – May 18-19, 2015: Oklahoma City, OK

Southwest Power Pool
TRANSMISSION WORKING GROUP MEETING
st

January 21 , 2015
Net Conference
• Summary of Action Items •
1. Approved the NTC Re-evaluations.
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Southwest Power Pool
TRANSMISSION WORKING GROUP MEETING
st

January 21 , 2015
Net Conference
•

M INUT E S

•

Agenda Item 1 – Administrative Items
TWG Chair Mo Awad called the meeting to order at 9:01 a.m. The following members were in attendance
(Attachment 1a, 1b – Attendance, Proxies) or represented by proxy:
Mo Awad, Westar Energy, Inc.
Scott Benson, Lincoln Electric System
John Boshears, City Utilities of Springfield
Joe Fultz, Grand River Dam Authority, on phone only
John Fulton, Southwestern Public Service Co.
Dan Lenihan, Omaha Public Power District
Randy Lindstrom, Nebraska Public Power District
Jim McAvoy, Oklahoma Municipal Power Authority
Matt McGee, American Electric Power
Nathan McNeil, Midwest Energy
Nate Morris, Empire District Electric
Michael Mueller, Arkansas Electric Cooperative Corporation
Alan Myers, ITC Great Plains
John Payne, Kansas Electric Power Cooperative, Inc.
Tim Smith, Western Farmers Electric Cooperative
Jason Shook, GDS Associates representing ETEC
Brian Wilson, Kansas City Power & Light, proxy for Harold Wyble
Kirk Hall, SPP staff, confirmed that there was a quorum.
Agenda Item 2 – NTC Re-evaluations
Jody Holland, SPP staff, reviewed the NTC Re-evaluations (Attachment 2 – NTC Re-evaluations)
described in the meeting materials
Tim Smith made a motion to accept the staff recommendation for each NTC listed in the
presentation. Jason Shook seconded the motion, which passed with no opposition.
Agenda Item 3 – NERC Activities Update
Kirk Hall, SPP staff, reviewed the latest NERC Activities Update (Attachment 3 – NERC Activities
Update). The members had no comments on the latest activities.
Agenda Item 4 – 2015 ITPNT Report Update
Kirk reviewed a short presentation (Attachment 4a, 4b – 2015 ITPNT Assessment Revision History, 2015
ITPNT Assessment Report) highlighting all the changes made to the 2015 ITPNT Report based upon the
MOPC action removing the 21 mile 115 kV line from Walkemeyer – N. Liberal from the 2015 ITPNT
Report and Project Plan.
Seeing there was no further business the meeting was adjourned at 9:26 am.
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Respectfully Submitted,

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

Item

Date Originated

5

May 11-12, 2011

33

August 21-22, 2012

37

August 21-22, 2012

63

May 14, 2013

64

May 14, 2013

73

August 14-15, 2013

86

November 18-19, 2013

89

November 18-19, 2013

101

January 22, 2014

106

February 11-12, 2014

113

March 12, 2014

118

May 20-21, 2014

Action Item

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

Updates

Staff to develop a strawman
February 11-12, 2014: TWG discussed the creation of this task force and decided to allow the TPL Task
framework for enhancing the ITP
Force
planning process which will phase in
coordinated levels of reactive
compensation and short circuit
analysis for better project cost
estimation.
RTO and RE staff to work with the
MDWG to discuss at their next meeting.
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.

Staff to work with volunteers to
develop language to add to
Appendix 11.
MDWG to investigate adding unit
availability as option in MOD
database.
Staff to research generation
retirements process in ITPNT.
Staff to investigate if rating changes
on existing flowgates could cause a
flowgate to be removed from SPP’s
permanent flowgate list.
Staff to work on scoping study to
analyze the reactive 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

Owner

Notes/Comments

In progress

In Progress

Staff has sought volunteers’ opinions on topic. Currently working on draft language.

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
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-023-2 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.
May 20-21, 2014: Brought scope to the TWG in May. TWG requested some additional detail to be
provided before approving the scope for RFP Issuance.

In Progress

Kirk Hall

In Progress

MDWG

In Progress

Complete

In Progress

May 20-21, 2014: TWG did not agree with what the RTWG approved and remanded additional work to
the AQITF
In Progress

Staff to determine how possible
NTCs identified in the IS will be
handled
SPP Staff to develop a whitepaper
for all 3 possibilities on how to deal
with upgrades to de-rated facilities,
including costs and consequences

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.

SPP Staff to discuss the possibility
of firming up the language around
study estimates and the timeline in
which an NTC is issued

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.

In progress

In Progress

SPP Staff to determine study
requirements to install Series
Compensation on a chosen line and
determine costs and workload
associated with the studies.
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In Progress

Cary Frizzell

In Progress

Jay Caspary

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

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

Item

Date Originated

119

May 20-21, 2014

120

June 13, 2014

122

August 12-13, 2014

123

August 12-13, 2014

127

August 12-13, 2014

129

November 18, 2014

130

December 18, 2014

131

December 18, 2014

Action Item

SPP Staff to research effects of
Criteria 12.2 removal on cost
allocation
Include flowgate process discussion
as agenda topic in future TWG
meeting
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

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

Updates

Owner

Notes/Comments

August 5, 2015: Research underway with legal and other key staff
In Progress
August 5, 2014: Topic expected to be on November agenda
Complete
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

Staff to look into cost for 3rd party
review
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

Complete

Kirk Hall

In Progress

Agenda Item 14

In Progress

Update at February Face-Face meeting

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

In Progress

Doug Bowman

In Progress

Will Tootle/Kirk Hall

In Progress

Doug Bowman

Agenda Item 5
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2016 ITPNT
Scope
TWG
February 17 - 18, 2015
Dee Edmondson
Steady State Planning

Ensuring a reliable tomorrow

2016 ITPNT Process
•

Develop Project Scope (Nov ‘14 – Feb ‘15)

•

Model Development (Mar ‘15– Apr ‘15)

•

Assess and Post Potential Needs (Sept ‘15 – Nov ‘15)

•

Solution Development (Nov ‘15 – Feb ‘16 )

•

Final Reliability Assessment (March ‘16)

•

Recommendations (Mar ‘16 - Apr ‘16)

2

Model Development
•

2016, 2017 and 2020 – Summer Peak

•

2017* and 2020 – Light Load

•

2016 and 2020 – Winter Peak

•

Scenarios
–

S0, S5 & CBA

*Staff will use 2016 light load model with the earliest need date for projects
mitigating light load needs to be 4/1/2017.
3

Needs Assessment
•

•

NERC category B contingencies:
–

69 kV and above in SPP

–

100 kV and above in 1st tier areas

Monitor 69 kV and above in SPP
–

•

Integrated System (IS) included as a member

Monitor 100 kV and above for 1st tier areas

4

Recommendation
•

Staff recommends the TWG approve 2016 ITPNT
Scope

5

2016 ITPNT Scope
February 17, 2015
Draft
Engineering

Revision History

Date or Version
Number

Author

Change Description

11/18/2014

Staff

Initial Draft

01/30/2015

Staff

Model Series Change

Comments

1

Table of Contents
Revision History ...........................................................................................................................................1
Overview .......................................................................................................................................................3
Objective .......................................................................................................................................................4
Data inputs ....................................................................................................................................................5
A.

Load .......................................................................................................................................5

B.

Generation Resources ............................................................................................................5

C.

Model Topology .....................................................................................................................5

D.

Transmission Service .............................................................................................................5

E.

Consolidated Balancing Authority.........................................................................................5

F.

Demand Response ..................................................................................................................6

Analysis .........................................................................................................................................................7
A.

Steady state assessment..........................................................................................................7

B.

Solution development .............................................................................................................7

C.

Shunt reactive requirements assessment................................................................................7

D.

Stability analysis ....................................................................................................................7

E.

Final reliability assessment ...................................................................................................7

Seams .............................................................................................................................................................8
Study Process ................................................................................................................................................9
Timeline ........................................................................................................................................................10
Deliverables ..................................................................................................................................................11
Changes in Process and Assumptions ........................................................................................................12

2

Overview
This document presents the scope and schedule of work for the 2016 Integrated Transmission
Planning (ITP) Near-Term Assessment.

3

Objective
The third phase of the ITP process is the Near-Term Assessment (ITPNT). The main objectives of
2016 ITPNT are to evaluate the reliability of the SPP transmission system in the near-term planning
horizon, collaborate on the development of improvements with stakeholders, and identify necessary
upgrades for approval and construction. The 2016 ITPNT’s primary focus is identifying solutions
required to meet the reliability criteria defined in OATT Attachment O Section III.6. The process
will also include coordination of transmission plans with the ITP20, ITP10, Aggregate Study, and
Generation Interconnection processes.
The 2016 ITPNT will develop an effective near-term plan for the SPP footprint which identifies
solutions to potential issues for system intact and (N-1) conditions using the following principles:
•
•
•

Identifying potential reliability-based problems (NERC Reliability Standards TPL-001-4 P1
events respecting SPP and local criteria)
Utilizing Transmission Operating Directives
Developing additional mitigation plans including transmission upgrades to meet the region’s
needs and maintain SPP and local reliability/planning standards

Comment [JT1]: Under review based on the
email from Westar.

The 2016 ITPNT study horizon will include modeling of the transmission system for five years (i.e.
2020). This will provide enough lead time requirements such that NTC letters can be issued and
project owners can begin work in a timely fashion to enable the completion of more complex
projects by the identified need date.

Comment [KH2]: Add competitive language

The process is open and transparent, allowing for stakeholder input through the FERC Order 1000
and Ordeer 890 processes. Study results are coordinated with other entities and regions responsible
for transmission assessment and planning. TWG will review and vet components of the 2016 ITPNT
process, which includes but is not limited to the following items: model development, reliability
analysis, stability analysis, transmission plan development, seams impacts, and 2016 ITPNT Report.
TWG will review 2016 ITPNT plan as outlined in 2016 ITPNT Report with Market Operations and
Policy Committee (MOPC) for endorsement. The 2016 ITPNT plan as outlined in 2016 ITPNT
Report will be reviewed and approved by SPP Board of Directors (BOD).
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Data inputs
Comment [KH3]: Correct throughout document

SPP will consider power flow models with individual load balancing areasindividual Balancing
Authorities (BA) as well as models with a Consolidated Balancing Authority (CBA Scenario). SPP
will use 2016, 2017, and 2020 models in the 2016 ITPNT for the following seasons: 2016 light load,
2016 summer peak, 2016 winter peak, 2017 summer peak, 2020 light load, 2020 summer peak and
2020 winter peak. Thus, 21 model scenarios will be analyzed as part of the 2016 ITPNT Assessment.
The modeling assumptions are detailed in sections below.

Comment [KH4]:
Comment [KH5]: Delete 2016 LL, Delete 2016
Winter, Add 2017 Winter Peak, Add 20225 Summer
Peak, Delete 2016 Summer Peak,
Add CBA S5, add language for CBA equal footing

A. Load
The load density and distribution for the steady state analysis will be provided through the MDWG
model building process 1. The load will represent each individual BA’s coincident conditions per
season (i.e. non-coincident conditions for the SPP region). Resource obligations will be determined
for the footprint taking into consideration what load is industrial, non-scalable type loads and which
load grows over time.
B. Generation Resources
Existing generating resources will be represented in the power flow models taking into account
planned retirements and retirements. New generating resources included in the power flow models
will be limited to resources with a FERC filed Interconnection Agreement not on suspension or
resources with an executed Service Agreement. Exceptions to these qualifications are addressed in
the ITP Manual, page 31.
C.

Model Topology

The topology used to account for the transmission system excluding generation will be the current
transmission system and the following transmission upgrades: SPP approved for construction
upgrades and SPP Transmission Owners’ planned (zonal sponsored) upgrades. The model
development processes for SPP MDWG and SERC account for long-term transmission line outages
as forecasted by each process’s member transmission owners.
D. Transmission Service
To account for the confirmed long-term transmission service SPP will develop one scenario model
representing individual BAs. The first scenario (S0) contains projected transmission transfers
between individual BA’s and generation dispatch on the system. The second scenario (S5) contains
all confirmed long-term firm transmission service with its necessary generation dispatch.
E.

Comment [KH6]: Look into only preserving
Point-to-Point Service

Consolidated Balancing Authority

In order to account for the impacts of the Integrated Marketplace on the SPP footprint a
Consolidated Balancing Authority (CBA) scenario model will be developed as part of the 2016
ITPNT Assessment. The CBA scenario will model SPP as a single Balancing Authority and will
only model transmission transfers across the SPP seams. The CBA scenario will utilize the SPP

1

SPP MDWG Powerflow Procedure Manual

5

portion of the NERC Book of Flowgates updated with information from the 2016 Flowgate
Assessment, 2016 ITPNT transmission topology, and latest ITP10 economic dispatch data. The goal
will be to attain a security-constrained unit commitment and economic dispatch (SCUC/SCED) for
each year and season identified as part of the 2016 ITPNT Assessment. In order to simulate changes
that will occur to the SPP portion of the NERC Book of Flowgates due to upgrades coming into
service during the defined study period of the 2016 ITPNT Assessment, a constraint assessment will
be completed to determine if any constraints should be added, removed, or modified before the
SCUC/SCED have been developed. The constraint list will be reviewed and approved by the TWG
before being applied to the models.
Making use of the economic data from the latest ITP10, an economic DC tool will commit units and
produce a dispatch to deliver the most economical power around the constraints approved by the
TWG. This unit commitment and dispatch will be the SCUC/SCED that will be applied to the
power flow model which will be used to complete the N-1 contingency analysis described in Part A
of the Analysis section. The security constrained economic dispatch in the CBA will be applied to
the SPP footprint only. The rest of the Eastern Interconnect will remain unchanged.
F.

Demand Response

Demand response will be incorporated into the models through lower load and capacity forecasts,
which is developed in Subsection A above.
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Analysis
A. Steady state assessment
The steady state assessment will use the following models: 2016 light load, summer peak and winter
peak, 2017 summer peak, 2020 light load, summer peak and winter peak using individual BA
dispatch. Staff will use 2016 light load model to perform thermal and voltage interpolation for
staging projects needed for reliability seen during the light load seasons. Staff will also use
Consolidated Balancing Authority models of these same seasons. An N-1 contingency analysis will
be conducted for the peak and off-peak cases for facilities 60 kV and above in SPP and facilities 100
kV above in first-tier. The Integrated System (IS) will be included in the SPP footprint. All facilities
60 kV and above in SPP and 100 kV and above in first-tier will be monitored for this analysis in
consideration of 60 kV and above solutions to the problems identified.
Comment [KH7]: Add language for Competitive
process

B. Solution development

Comment [KH8]: Add language for Order 890
and Order 1000

SPP will use a pool of possible solutions to evaluate upgrades used to develop the 2016 ITPNT plan.
This pool of solutions will come from SPP transmission service studies, generation interconnection
studies, previous ITP studies, local reliability planning studies by TOs, Attachment AQ studies,
stakeholder input and staff evaluation.
C. Shunt reactive requirements assessment
If any 300 kV and above upgrades are identified as solutions and presented in the 2016 ITPNT
Project Plan, line-end reactive requirements analysis will be performed for the new transmission
lines greater than 300 kV system. This analysis will be performed on the 2020 light load models by
opening each end of the new line to identify preliminary shunt reactive needs. The analysis will
provide the amount of MVAR needed to maintain both 1.05 and 1.1 p.u. voltage at both ends of each
new line identified. After performing the light load analysis, the reactor will be studied under steady
state summer peak conditions to determine if switched capability is needed. This analysis will
provide an indicative amount of reactor needs before design level studies are completed. This
analysis will be completed with the entire 2016 ITPNT Project Plan included in the model.
D. Stability analysis
SPP will not perform stability analysis as part of the 2016 ITPNT Assessment.
E. Final reliability assessment
After all upgrades have been identified and incorporated into the power flow models, a steady state
N-1 contingency analysis will be conducted to identify any new issues.

7

Comment [KH9]: Add language that the IS will
be considered and SPP Members and highlight who
the new 1st tier areas are.

Seams
In the development of 2016 ITPNT, Staff will review expansion plans of neighboring utilities and
Regional Transmission Organizations (RTOs) and include first-tier party’s planned projects in the
2016 ITPNT models. Based upon that review, Staff may take into account other external plans. The
models used in the 2016 ITPNT incorporate the latest data from the neighboring utilities and RTOs
through the MMWG model development process.

Comment [KH10]: Add clarifying language

Potential impacts of the 2016 ITPNT on neighboring systems will be considered. Coordination is
done in accordance with existing Seams agreements. For those without an explicit agreement, those
neighbors will be contacted in order to discuss the potential impacts of the ITP on their systems.
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Study Process
1. The resource additions and retirements, load profiles, and transmission service inclusion
processes will be developed through stakeholder reviews.
2. The TWG/MDWG will oversee the development of the models that incorporate the assumptions
developed in step #1 above, including review of data and results. A model review will be
conducted by MDWG and TWG to verify the models before analysis proceeds.
3. An initial steady state analysis will be performed using applicable planning standards on power
flow models that represent the applicable load profiles and generation dispatch per year and
season. The assessment will be for the horizon years 1-5. Within SPP all facilities 60 kV and
above in the models will be monitored and within the first-tier for all facilities 100 kV and above
will be monitored in this analysis as a means to determine 60 kV and above solutions in the SPP
footprint.
a. With input from stakeholders, 60 kV and above solutions will be developed to
mitigate potential criteria violations. Solutions will be coordinated with the Aggregate
(AG) and Generation Interconnection (GI) Study processes for the SPP transmission
system footprint. An NTC will not be automatically issued for a potential violation
identified in the CBA scenario models. SPP will discuss the results of this analysis
with individual TOs
b.a. Since Transmission Operating Directives (TODs) are tools used to mitigate violations
in the daily management of the transmission grid, TODs may be used as alternatives
to planned projects and are tested annually to determine effectiveness in mitigating
violations. For the purpose of this study, the 2016 ITPNT will identify all solutions
where the use of TODs is deemed not effective.
c.b. A check will be performed to determine if projects identified in the ITP10
assessments will eliminate or defer any projects identified in the 2016 ITPNT.
4. A follow-up analysis will be performed repeating the steps above on the identified solutions to
validate the solutions and check for new potential violations.
5. Stability analysis will be performed on the base case as part of the 2016 ITPNT Assessment.
6.5.Short-term reliability projects will be separately identified and posted with an explanation of the
reliability violations and system conditions for which there is a time-sensitive need. There will
be a thirty day comment period.

9

Timeline
The study will begin in February 2015 with final results complete by April 2016. The estimated
study timeline is as follows:

Scoping
Model Development (S0, S5 &
CBA)*
Reliability Assessment
Solution Development
Draft Portfolio
Final Reliability Assessment
Review report
Final report with recommended
plan

Group to
review/approve
TWG

Start Date
November 2014

Completion Date
February 2015

TWG

March 2015

October 2015

TWG
TWG
TWG
TWG

May 2015
November 2015
November 2015
January 2016
February 2016
February 2016
March 2016

TWG

February 2016

TWG
MOPC/BOD

Comment [KH11]: Add DPP Window

March 2016

February 2016
March 2016
April 2016

*Note: Model Development for the CBA Scenario includes TWG review of constraints to be used in the models
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Deliverables
The results from the 2016 ITPNT, which define a set of transmission upgrades needed to meet the
near-term needs of the system, will be compiled into a report detailing the findings and
recommendations of SPP Staff.
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Changes in Process and Assumptions
In order to protect against changes in process and assumptions that could present a significant risk to
the completion of the ITPNT, any such changes must be vetted. If TWG votes on any process steps
or assumptions to be used in the study, those assumptions will be used for the 2016 ITPNT. Changes
to process or assumptions recommended by stakeholders must be approved by the TWG. This
process will allow for changes if they are deemed necessary and critical to the ITP, while also
ensuring that changes, and the risks and benefits of those changes, will be fully vetted and discussed.

12

Fast Fault Screening
Educational Session
TWG Meeting
San Antonio, TX
February 17, 2015
Douglas Bowman, PE

Fast Fault Screen
•

Fast Fault Screening

•

Determining Most Severe Fault Locations

•

Ranking the Most Severe Faults

•

Using the Tool

•

Typical Output

•

Conclusion

2

Fast Fault Screen
•

Part of POM-TS (POM – Transient Stability)

•

Identify buses with large power flows
through them from local generation

•

Screens thousands of potential fault
locations

•

Determines the most severe faults using
heuristic approach

•

Ranks them in order of severity using a
ranking index (RI)

•

Does not replace PSSE’s Stability Analysis
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Fast Fault Screen
•

•

Fault severity classifications in FFS Tool
•

Voltage Instability

•

Loss of Generation

•

Faults with small critical clearing times

FFS Computation accomplished in 2 steps
•

Most Severe Fault locations selected
(these are the weakest points in the
network for a powerflow case)

•

Faults applied and Ranked using Ranking
Index (RI)
4

Determining Most Severe Fault Locations
•

Factors in determining critical locations for a given
power flow case
–

Varies from case to case

–

dispatch

–

Distribution of On-Line generators

–

Topology

5

Determining Most Severe Fault Locations
•

Most severe fault locations identified. All buses>100k
are tested for the selected PSS\E dynamics case using
the following criteria
–

Criteria 1: The difference between real power flow at a
bus and generator real power in the vicinity of the bus

–

Criteria 2: Real Power leaving the bus

•

The locations satisfying the criteria are noted as a
severe fault locations

•

An example
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Determining the Most Severe Fault Locations
75
80
30
230
GEN

230

T

45
Fault Bus
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Determining the Most Severe Fault Locations
A.

GenPower = power output of generators located 1 or 2 buses away from
fault bus = 230

B.

PowerOut = Power leaving fault bus on transmission lines = 230

C.

PowerTrans = Power leaving fault bus on transformers = 0

D.

PowerIn = Power entering fault bus on transmission lines = 0

E.

|PowerDifference | = |GenPower – PowerOut – PowerTrans |= 0
75
80
30
GEN

230

230

T

45
Fault Bus
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Determining the Most Severe Fault Locations

|PowerDifference |< = PowerDifference1X GenPower

•

GenPower = 230
PowerOut = 230

0 < = 20% X 230
PowerIn < 1.2 X GenPower

•

PowerTrans = 0

0 < 273

PowerIn = 0

PowerOut >= Minimum Real Power1

•

PowerDifference = 0

230 > 150
This bus is therefore deemed a severe fault location
75

•
80

30
GEN

230

230

T

45
Fault Bus

1.

User Specified in the FFS Tool
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Ranking the Most Severe Faults
•

The specified faults are applied at the noted buses and
ranked according to severity using a Ranking Index (RI)

•

RI uses characteristics of the power system that have
the largest impact on dynamic stability
–

Generator Kinetic Energy

–

Generator Electrical Torque

–

Generator Voltage

•

For Category B, fault is applied and each connected line,
with power flowing out of the bus, is tested

•

For Category C, pairs of connected lines are tested
10

Ranking the Most Severe Faults
•

These characteristics are computed for each fault using
a 0.1 sec time domain simulation using POM TS

•

RI is computed using these characteristics

•

The larger the RI, the more severe the applied fault

•

The smaller the critical clearing time, the more severe
the applied fault

11

Using the FFS Tool
•

As an example, the
selections to the left
are made for a 3phase fault

•

L-G faults can be
selected as well;
however, zero
sequence data must
be included in the
power flow model

12

Typical Output

13

Conclusion
•

Does not replace PSS\E Dynamics Assessment

•

Quickly finds weak points in the case from a stability
point of view

•

Applies various NERC Faults and ranks the faults
according to Ranking Index and Critical Clearing Time

•

These ranked faults can then be studied in PSS/E
Dynamics.

•

Can study various event sequences determined
through member/SPP staff collaboration.
14

FFS References
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FFS was first presented at 2007 PES GM meeting:
–

•

NYSERDA Report:
–

•

V. Kolluri, S. Mandal, M. Y. Vaiman, M. M. Vaiman, S. Lee, and P. Hirsch, "Fast Fault Screening
Approach to Assessing Transient Stability in Entergy's Power System", IEEE Proceedings, 2007,
pp: 1 – 6.

M. Vaiman, S.T. Lee, and L. Min, “Fast Fault Screening For Real-time Transient Stability
Assessment”, Final Report 10-34, November 2010. Available at
http://www.nyserda.ny.gov/Publications/Research-and-Development-TechnicalReports/Electric-Power-Delivery-Reports.aspx

2013 IEEE PES GM:
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Overview
This document presents the scope and schedule of work for the NERC TPL-001-4 Steady State
Assessment. This document will be reviewed by the Transmission Planning Task Force (TPLTF),
Transmission Working Group (TWG), and the applicable functional entities as described in NERC
TPL-001-4, A.4.1. SPP, as the Planning Coordinator (PC 1), will coordinate with the Transmission
Planners (TP) to exchange data. The assessment begins in January 2015 and is a 12-month study
scheduled to be finalized by December 2015.

1

In this document, SPP does not represent a TP.
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Data inputs
Modeling data
Modeling data required in the TPL steady state study is incorporated through the annual SPP
MDWG model building process. The SPP MDWG model building process is performed in
accordance with the applicable NERC Modeling, Data, and Analysis (MOD) Standards. In order to
meet the R1 requirements, the models 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 TPL001-4 Table 1 (Table 1), and defines the models that will be used for the 2015 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).

Requirement
R2.1.1
R2.1.1
R2.1.2
R2.2.1

Description
Year 1 peak
Year 5 peak
Year 1 off-peak
Year 10 peak

Base case
MDWG 2016S
MDWG 2020S
MDWG 2016L
MDWG 2025S

Sensitivity case
ITPNT 2016SP5
ITPNT 2020SP5
ITPNT 2016L5
N/A

4

Data required by the PC
Initial Data request to the TP
The initial data request focuses on collecting contingencies that will be used during the steady state
analysis performed by the PC.
During the annual MDWG model build process, an email requesting the TP supplied contingency
definitions will be sent to the appropriate stakeholders as scheduled. The PC recommends the TPs
follow the SPP contingency naming convention when deriving names for each contingency
definition. The SPP contingency naming convention document will accompany the annual data
request. For those TPs who have implemented a different contingency naming convention, the TP
must provide its naming convention to the PC along with the contingency definitions.
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 – P7) 2
b. Extreme events (EE.SS.1 – EE.SS.3b) 3
2. A list of contingencies on systems adjacent to the TP and PCs Systems which may impact
their Systems.4
The TPs and PC will coordinate with adjacent PCs and TPs to ensure Contingencies on adjacent
Systems which may impact their Systems are included in the Contingency list. This is an addition to
the TP submitted contingencies list.

Subsequent Data requests to TP
The subsequent data requests will focus on collecting the applicable monitored elements, spare
equipment facilities, and the Corrective Action Plans (CAPs) for the potential TPL-001-4 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 69 kV and above
buses in the PC footprint.
2. A Spare Equipment strategy facility list.5
o A list of equipment that if lost would result in a year or longer to replace.
3. CAPs to address violations found while analyzing the contingency lists studied by the PC.
4. A list of Protection System contingencies.

2

R3.4
R3.5
4
R3.4.1
5
R2.1.5
3

5

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

Software parameters 6
POM powerflow solution settings:
 Full Newton Power Flow Solution
 Area Interchange Disabled
 Phase Shift Adjustment Enabled
 Transformer Tap Stepping Enabled
 DC Tap Adjustment Enabled
 Switched Shunt Adjustment Enabled
PSS/E powerflow solution settings:
 Fixed Slope Decoupled Newton-Raphson Power Flow Solution (FDNS)
 Area Interchange Disabled
 Phase Shift Adjustment Enabled
 Transformer Tap Stepping Enabled
 DC Tap Adjustment Enabled
 Switched Shunt Adjustment Enabled
 Non-Divergent Solution Flag Disabled

Monitored facilities
At a minimum the PC will monitor the below facilities during the contingency analysis:




All BES facilities provided by the TP for TPL compliance
Any non-BES facilities provided by the TP for informational purposes
All Tie-lines between SPP TPs and in Tier 1

The PC will also monitor all 69 kV and above buses in the PC footprint. The PC footprint includes
the legacy BA areas listed in the table below.

Area Number
520
542
546
523
545
N/A

6

Comment [KH1]: Remove BA language

Entity Name
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)

R3.3.2
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Area Number
520
542
541
540
650
531
640
524
527
645
515
526
534
544
652
536
525

Entity Name
American Electric Power (AEPW)
Board of Public Utilities (BPU)
Kansas City Power & Light Company (KCPL)
KCPL - Greater Missouri Operations (KCPL-GMO)
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)
Westar Energy, Inc. (WR)
Western Farmers Electric Cooperative (WFEC)

Basecase Analysis
After the model building process is complete and approved by the MDWG, the study models will be
evaluated for TPL-001-4 Table 1 planning event P0, system intact, basecase violations. A P0 TPL001-4 requirement R5 voltage violation in the steady state occurs when the per unit (pu) voltage of
any load serving bus is outside the range of 0.95 pu to 1.05 pu. A P0 thermal violation occurs when
a branch or transformer exceeds 100% of rate A.
Any violation found during the basecase analysis must have a Corrective Action Plan (CAP)
submitted to the PC by the TP as scheduled. The PC will apply these CAPs to the base cases before
progressing to the contingency analysis.

Basecase Contingency Analysis
The PC will gather contingencies from the TPs per the Initial Data request to TP section above. In
addition to the TP submitted contingencies, the Physical and Operational Margins (POM) software
auto-contingency feature will be utilized to analyze all single (N-1) and combination of single
contingencies (N-2). After all contingencies are collected per the schedule, the PC will use the POM
software to analyze all the contingencies to determine whether the BES meets the performance
requirements through an ACCC analysis.
Comment [KH2]: Clarify language

A TPL-001-4 requirement R5 voltage violation in the steady state under contingency occurs when
the pu voltage of any load serving bus is outside the range of 0.90 pu to 1.05 pu or local criteria if it
is more stringent. A thermal violation under contingency occurs when a branch or transformer
exceeds 100% of rate B.
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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 analysis
The N-1 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 violations. Any violations found will be reported in spreadsheet format. The auto N-1
contingencies the software will study automatically include:
1.
2.
3.
4.

Generator
Shunt device
Single Pole of a DC line
Transmission branch 7

Auto N-2 analysis
The N-2 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 violations. If no 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 violations. Any violations found will be reported in spreadsheet
format. N-2 contingencies will be generated in the POM software using the following conditions:
1.
2.
3.
4.
5.
6.

All Generators – All Generators
All Generators – Transmission branch7 in same Area
All Generators – Shunt device in same Zone
Transmission branch7 – Transmission branch7 in same Zone
Transmission branch7 – Shunt device in same Zone
Shunt device – Shunt device in same Zone

Long lead time analysis
Requirement R2.1.5 requires an additional study be performed when an entity’s long lead time
equipment is unavailable due to a spare equipment strategy. If the first element of a P6 event has a
long lead time, it will be categorize as being studied for R2.1.5 and not study it as a P6 event. A P6
event categorized as R2.1.5 would be studied differently as stated in the following steps:
1.
2.
3.
4.
5.
6.
7.

7

Comment [KH3]: Clarify language around spare
equipment strategy

Load the study season model
Take element with long lead time out of service
Solve the power flow
Check for P0 violation; if violation exist, report and go to Step 11.
Save a temp model (temp.sav)
Take the P1 or P2 element out of service
Solve the power flow

Transmission branch = Transformer or Transmission line segment.
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8. Check for violation; if violation exist, report
9. Reload the temp model (temp.sav)
10. Repeat steps 6-9 for each applicable P1 and P2 element
11. Repeat steps 1-10 for each element with long lead time
If a violation occurs in step 4 or 8, the Corrective Action Plan (CAP) must abide with P0, P1, or P2
as applicable.

Cascading analysis
How we detect cascading will be described here
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. 8 The PC will
require a CAP be developed for this type of Cascading. If the Cascading is initiated by the
occurrence of a planning event, then no CAP will be required by the PC.

Special Protection Schemes analysis
Once the 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 per unit. 9 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. 10

Comment [MO4]: Pending TPLTF decision.

After reviewing the results for the above mentioned conditions, the TP will submit to the PC a set of
contingencies which include elements that the Protection System will trip offline along with any
assumptions made. The PC will analyze the contingencies and report back to the TP any violations
found. A CAP will be submitted by the TP to the PC for validation.

Sensitivity-case Analysis
In order to demonstrate a measurable change in System response between the basecase models and
the sensitivity models 11, 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 2016SP5
Year 5 peak: ITPNT 2020SP5
Year 1 off-peak: ITPNT 2016L5

8

R3.5
R3.3.1.1
10
R3.3.1.2
11
R2.1.4
9

9

It is important to note that Corrective Action Plan(s) do not need to be developed solely to meet the
performance requirements for a single sensitivity case analyzed in accordance with Requirements
R2, Parts 2.1.4 and 2.4.3.

Corrective Action Plan (CAP)
A Corrective Action Plan is a list of actions and an associated timetable for implementation to
remedy a specific problem 12. 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 CAPs addressing how the performance requirements will be met.
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.

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 violations 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 mitigation options will be described here.

Contingency lists conversion
Describe the POM conversion of PSS/E cons here.

Deliverables
•
•
•

12

Violations workbook
Draft Assessment
Final Assessment

http://www.nerc.com/files/glossary_of_terms.pdf

10

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. 13
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.14
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 Cooperatives
Xcel Energy
Alliant Energy West
DPC
Montana-Dakota Utilities

PSS/E Area Number
502
351, 327
356
672
620
TBD
635
615
TBD
TBD
600
627
680
661

SPP Adjacent Planning Coordinator
Associated Electric Cooperatives, Inc. (AECI)
Mid-Continent Area Power Pool (MAPP)
Midcontinent Independent System Operator
(MISO)

13
14

Contact email
TBD
TBD
eburkey@ameren.com
wguttormson@saskpower.com
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD

Contact email
tgott@aeci.org
oa.elabbady@mappcor.org
ehabibovic@misoenergy.org
lhecker@misoenergy.org

R8
R8.1
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Schedule
Owner
PC

Study
SS

Scheduled Activities
Steady State Scope Development

Dates
Thu , January 1

PC

ST

Stability Scope Development

Thu , January 1

PC
MDWG
MDWG
MDWG
PC
PC
PC
TWG
TP
TP

SC
SS
SS
SC
SS
SS
SS
SS,SC,ST
SS
SS

Short Circuit Scope Development
Contingency data request
2015 MDWG Powerflow model set approval
2015 MDWG Short circuit model set approval
Generate basecase 'P0' potential violations
Send TPs basecase 'P0' potential violations
BES inclusion list and spare equipment data request
TWG Scope Approvals
Deadline for providing Contingency data
Deadline for providing basecase Corrective Action
Plans(CAP)
PC
SS
Deadline for applying basecase CAPs
TP
SS
Deadline for providing BES inclusion list, spare equipment
PC
SC
Perform SC simulation
PC
SS
Perform POM-OPM ACCC runs
PC
SS
Organize POM-OPM ACCC results
PC
SS
Send potential violations to TPs and request CAPs
PC
SS
Verify TP submitted CAPs upon reception
TP
SS
Begin Stakeholder meetings to shed NCLL
PC
SC
Send Short Circuit simulation results to TPs and request
CAPs
TP
SS
Deadline for providing CAPs
MDWG ST
2015 MDWG Dynamic model set approval
MDWG ST
Contingency data request
TP
SC
Deadline for providing CAPs
PC
ST
Complete Fast Fault Scans for Dynamics
TP
SS
End Stakeholder meetings to shed NCLL
TP
ST
Deadline for providing Contingency data
PC
SC
Complete verification of TP submitted Short Circuit CAPs
PC
SS
Complete verification of TP submitted Steady State CAPs
PC
ST
Complete Dynamics Stability Analysis
PC
SS
Begin Drafting Steady State TPL Assessment
PC
SC
Begin Drafting Short Circuit TPL Assessment
PC
ST
Begin Drafting Stability TPL Assessment
PC
SS,SC,ST Post Draft TPL Comprehensive Assessment to TWG

Thu , January 1
Mon , February 23
Mon , March 2
Mon , March 2
Mon , March 2
Mon , March 9
Mon , March 16
Wed , March 18
Mon , March 23
Thu , March 26

TWG

Wed, December 9

SS,SC,ST TWG approval of 2015 Comprehensive TPL Assessment

Comment [KH5]: Subsequent data request

Mon , March 30
Mon , March 30
Wed , April 1
Mon , April 6
Wed , May 6
Fri , June 5
Fri , June 12
Fri , June 12
Wed , July 1
Mon , August 3
Thu , August 20
Thu , August 20
Mon , August 31
Mon , August 31
Wed , September 16
Mon , September 21
Thu , October 15
Thu , October 15
Wed , October 21
Wed , October 21
Wed , October 21
Wed , October 21
Tue , November 10
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Appendix B
Link to the contingency naming convention will go here.
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Overview
This document presents the scope and schedule of work for the NERC TPL-001-4 Stability
Assessment. This document will be reviewed by the Transmission Planning Task Force (TPLTF),
Transmission Working Group (TWG), and the applicable functional entities as described in NERC
TPL-001-4, A.4.1. SPP, as the Planning Coordinator (PC 1), will coordinate with the Transmission
Planners (TP) to exchange data. The assessment begins in January 2015 and is a 12-month study
scheduled to be finalized by December 2015.

1

In this document, SPP does not represent a TP.
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Data inputs
Modeling data
Modeling data required in the TPL Steady State study is incorporated through the annual SPP
MDWG model building process. The SPP MDWG model building process is performed in
accordance with the applicable NERC Modeling, Data, and Analysis (MOD) Standards. In order to
meet the R1 requirements, the models 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 TPL001-4 Table 1, and defines the models that will be used for the 2015 TPL Stability analyses. These
models were chosen to comply with requirement R2.4.1, R2.4.2, R2.5 (Basecase) and R2.4.3
(Sensitivity case).
Requirement
R2.4.1
R2.4.2
R2.5

Description
Year 1 peak
Year 1 off-peak
Year 10 peak

Basecase
MDWG 2016S
MDWG 2016L
MDWG 2025S

Sensitivity case (R2.4.3)
MDWG 2016SCLOD
MDWG 2016SCLOD
N/A

4

Data required by PC
Initial Data request to the TP
The initial data request focuses on collecting contingencies that will be used during the stability
analysis performed by the PC.
The PC recommends the TPs follow the SPP contingency naming convention when deriving names
for each contingency definition. The SPP contingency naming convention document will
accompany the annual data request. For those TPs who have implemented a different contingency
naming convention, the TP must provide its naming convention to the PC along with the
contingency definitions. For contingencies requested for Stability analysis, the TP will provide the
PC with specific data as per the PC’s requested format, which will be provided to the TPs with the
data request.
The list below summarizes the type of contingency data the PC expects to receive during the annual
contingency request.
1. 5 contingencies per memberMember submitted contingencies
a. Planning events (P1-P7) 2
b. Extreme events (EE.ST.1 – EE.ST.2f) 3
2. Protection System Data
3. Breaker – Breaker and multi-section line contingencies
a. Successful and unsuccessful high speed (less than 1 second) reclosing assumptions
where applicable
b. Generator low voltage ride through assumptions if not already contained in DYRE
file
c. Relay models 4
4. Basecase dynamic load CLOD percentages 5
5. Sensitivity case dynamic load CLOD percentages 6
6. A list of contingencies on systems adjacent to the TP and PCs Systems which may impact
their Systems.7
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.

2

R4.4
R4.5
Generic Relay models should be used when none are provided by the TP.
5
R2.4.1
6
R2.4.3
7
R3.4.1
3
4

5

Subsequent Data requests to TP
The subsequent data requests will focus on collecting the applicable monitored elements and the
Corrective Action Plans (CAPs) for the potential TPL-001-4 R5 voltage and SPP Criteria thermal
violations (violations) found during the stability study performed by the PC. The PC may request
additional data to support the study and assessment as needed.
A Corrective Action Plan is a list of actions and an associated timetable for implementation to
remedy a specific problem 8.
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 69 kV and above
buses in the PC footprint.
2. CAPs to address violations found while analyzing the contingency lists studied by the PC.
3. A list of Protection System contingencies

8
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Stability Study
Basecase Analysis
Category ‘P0’ is considered Basecase. The Basecase analysis will consist of a 20 second no-fault and
a 60 second ring-down simulation to test the integrity of the Basecase.

Basecase Contingency Analysis
FFS analysis will be completed for categories P1, P2, P3, and P6 events to determine the more
severe fault locations (buses) in the SPP region for each case. These locations will be ranked
according to Critical Clearing times.

Comment [KH1]: Add language describing what
buses the FFS will be used on i.e. 100 kV+

Stability performance for all events will be determined using Siemens PTI’s PSS/E and PSSPLT.
Rotor angle and speed, Real and Reactive Power output as well as voltages will be monitored.
Events considered for simulation will be:
• FFS events with critical clearing times less than 9 cycles
• Member submitted events
SPP Disturbance Performance Requirements 9will be used to assess dynamic performance. The
assessment of SPPR will be accomplished through the use of a tool currently in development. When
developed, the tool will be provided to the TPs for use in the TP studies.

Sensitivity-case Analysis
R2.4.3 – In order to demonstrate a measurable change in System response between the basecase
models and the sensitivity models, a Near-Term Planning Horizon study shall be performed on the
following models:



MDWG 2016SCLOD
MDWG 2016SCLOD

It is important to note that Corrective Action Plan(s) do not need to be developed solely to meet the
performance requirements for a single sensitivity case analyzed in accordance with Requirements
R2, Parts 2.1.4 and 2.4.3.

9
10b_SPP Disturbance Performance Requirements Rev6.doc, which is included in this set of Background Materials:
http://www.spp.org/publications/TWG%20August%2014-15,%202013%20Background%20Materials.zip
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Software parameters
FFS settings:
 To Be Determined
PSS/E settings:
 To Be Determined

Monitored facilities





PC will monitor all BES facilities provided by the TP for TPL compliance
PC will monitor any non-BES facilities provided by the TP for informational purposes
PC will monitor all Tie-lines between SPP TPs and in Tier 1 entities
PC will monitor Tier 1 entities for stability purposes

For planning events shown in TPL-001-4 Table 1, when the analysis indicates an inability of the
System to meet the performance requirements in Table 1, the Planning Assessment shall include
CAPs addressing how the performance requirements will be met.

Area Number
520
542
546
523
545
541
540
650
531
640
524
527
645
515
526
534
544
652
536
525

Entity Name
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)
KCPL - Greater Missouri Operations (KCPL-GMO)
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)
Westar Energy, Inc. (WR)
Western Farmers Electric Cooperative (WFEC)
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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. 10
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. 11
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 Cooperatives
Xcel Energy
Alliant Energy West
DPC
Montana-Dakota Utilities

PSS/E Area Number
502
351, 327
356
672
620
TBD
635
615
TBD
TBD
600
627
680
661

SPP Adjacent Planning Coordinator
Associated Electric Cooperatives, Inc. (AECI)
Mid-Continent Area Power Pool (MAPP)
Midcontinent Independent System Operator
(MISO)

10
11

Contact email
TBD
TBD
eburkey@ameren.com
wguttormson@saskpower.com
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD

Contact email
tgott@aeci.org
oa.elabbady@mappcor.org
ehabibovic@misoenergy.org
lhecker@misoenergy.org

R8
R8.1
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Schedule
Owner
PC

Study
SS

Scheduled Activities
Steady State Scope Development

Dates
Thu , January 1

PC

ST

Stability Scope Development

Thu , January 1

PC

SC

Short Circuit Scope Development

Thu , January 1

MDWG
MDWG
MDWG
PC
PC
PC
TWG
TP
TP

SS
SS
SC
SS
SS
SS
SS,SC,ST
SS
SS

Contingency data request
2015 MDWG Powerflow model set approval
2015 MDWG Short circuit model set approval
Generate basecase 'P0' potential violations
Send TPs basecase 'P0' potential violations
BES inclusion list and spare equipment data request
TWG Scope Approvals
Deadline for providing Contingency data
Deadline for providing basecase Corrective Action
Plans(CAP)
PC
SS
Deadline for applying basecase CAPs
TP
SS
Deadline for providing BES inclusion list, spare equipment
PC
SC
Perform SC simulation
PC
SS
Perform POM-OPM ACCC runs
PC
SS
Organize POM-OPM ACCC results
PC
SS
Send potential violations to TPs and request CAPs
PC
SS
Verify TP submitted CAPs upon reception
TP
SS
Begin Stakeholder meetings to shed NCLL
PC
SC
Send Short Circuit simulation results to TPs and request
CAPs
TP
SS
Deadline for providing CAPs
MDWG ST
2015 MDWG Dynamic model set approval
MDWG ST
Contingency data request
TP
SC
Deadline for providing CAPs
PC
ST
Complete Fast Fault Scans for Dynamics
TP
SS
End Stakeholder meetings to shed NCLL
TP
ST
Deadline for providing Contingency data
PC
SC
Complete verification of TP submitted Short Circuit CAPs
PC
SS
Complete verification of TP submitted Steady State CAPs
PC
ST
Complete Dynamics Stability Analysis
PC
SS
Begin Drafting Steady State TPL Assessment
PC
SC
Begin Drafting Short Circuit TPL Assessment
PC
ST
Begin Drafting Stability TPL Assessment
PC
SS,SC,ST Post Draft TPL Comprehensive Assessment to TWG

Mon , February 23
Mon , March 2
Mon , March 2
Mon , March 2
Mon , March 9
Mon , March 16
Wed , March 18
Mon , March 23
Thu , March 26

TWG

Wed, December 9

SS,SC,ST TWG approval of 2015 Comprehensive TPL Assessment

Mon , March 30
Mon , March 30
Wed , April 1
Mon , April 6
Wed , May 6
Fri , June 5
Fri , June 12
Fri , June 12
Wed , July 1
Mon , August 3
Thu , August 20
Thu , August 20
Mon , August 31
Mon , August 31
Wed , September 16
Mon , September 21
Thu , October 15
Thu , October 15
Wed , October 21
Wed , October 21
Wed , October 21
Wed , October 21
Tue , November 10
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Short Circuit Scope
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Draft
Engineering

Revision History

Date or Version
Number

Author
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SPP Staff

Initial Draft

2/10/2015

SPP Staff

Update based on the February
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Overview
This document presents the scope and schedule of work for the NERC TPL-001-4 Short Circuit
Assessment. This document will be reviewed by the Transmission Planning Task Force (TPLTF),
Transmission Working Group (TWG), and the applicable functional entities as described in NERC
TPL-001-4, A.4.1. SPP, as the Planning Coordinator (PC 1), will coordinate with the Transmission
Planners (TP) to exchange data. The assessment begins in January 2015 and is a 12-month study
scheduled to be finalized by December 2015.

1

In this document, SPP does not represent a TP.

3

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

Existing Facilities
Known outage(s) of generation or Transmission Facility(ies) with a duration of at least
six months
New planned Facilities and changes to existing Facilities
Real and reactive Load forecasts
Known commitments for Firm Transmission Service and Interchange
Resources (supply or demand side) required for Load

The model set in the table below establishes category P0 as the normal System condition in TPL001-4 Table 1, and defines the models that will be used for the 2015 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 2016S

Comment [KH1]: correct

Data required by the PC
Initial Data request
There is not an initial data request, because the PC will run a short circuit analysis on all buses in the
short circuit model in the PC footprint.

Subsequent Data request
Corrective Action Plans for instances where the short circuit current interrupting duty exceeds the
equipment rating. 2

2

R2.8

4

Short Circuit Simulation
Analysis
•
•
•
•

PC to send out the total Bus fault current study results for SLG and 3 phase faults.
TPs can perform their own SC analysis and provide results to PC.
TP to verify results and respond to PC with Corrective Action Plans (CAPs) (based upon TP
analysis/feedback) 3
PC to verify TP submitted CAPs

Software parameters
PSS/E settings:
• Use Pre-fault case voltages
• Use Automatic Sequence Fault Calculation (ASCC) function
o Three phase fault
o Line to Ground (LG) fault
o I”k contributions to “N” levels away
 N=0
• Short Circuit Output – Physical
• Short Circuit Coordinates – Polar
• Short Circuit Parameters – 3 Phase

3

Comment [KH2]: discuss with TPL TF

R7

5

Deliverables
•
•
•

Initial submittal of total Bus Fault Currents from PC to TPs in the format chosen by the
Transmission Planning Task Force (TPLTF)
Draft TPL-001-4 Short Circuit Assessment
Final Comprehensive TPL-001-4 Assessment

6

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 Cooperatives
Xcel Energy
Alliant Energy West
DPC
Montana-Dakota Utilities

PSS/E Area Number
502
351, 327
356
672
620
TBD
635
615
TBD
TBD
600
627
680
661

SPP Adjacent Planning Coordinator
Associated Electric Cooperatives, Inc. (AECI)
Mid-Continent Area Power Pool (MAPP)
Midcontinent Independent System Operator
(MISO)

4
5

Contact email
TBD
TBD
eburkey@ameren.com
wguttormson@saskpower.com
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD

Contact email
tgott@aeci.org
oa.elabbady@mappcor.org
ehabibovic@misoenergy.org
lhecker@misoenergy.org

R8
R8.1
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Schedule
Owner
PC

Study
SS

Scheduled Activities
Steady State Scope Development

Dates
Thu , January 1

PC

ST

Stability Scope Development

Thu , January 1

PC

SC

Short Circuit Scope Development

Thu , January 1

MDWG
MDWG
MDWG
PC
PC
PC
TWG
TP
TP

SS
SS
SC
SS
SS
SS
SS,SC,ST
SS
SS

Contingency data request
2015 MDWG Powerflow model set approval
2015 MDWG Short circuit model set approval
Generate base case 'P0' potential violations
Send TPs base case 'P0' potential violations
BES inclusion list and spare equipment data request
TWG Scope Approvals
Deadline for providing Contingency data
Deadline for providing base case Corrective Action
Plans(CAP)
PC
SS
Deadline for applying base case CAPs
TP
SS
Deadline for providing BES inclusion list, spare equipment
PC
SC
Perform SC simulation
PC
SS
Perform POM-OPM ACCC runs
PC
SS
Organize POM-OPM ACCC results
PC
SS
Send potential violations to TPs and request CAPs
PC
SS
Verify TP submitted CAPs upon reception
TP
SS
Begin Stakeholder meetings to shed NCLL
PC
SC
Send Short Circuit simulation results to TPs and request
CAPs
TP
SS
Deadline for providing CAPs
MDWG ST
2015 MDWG Dynamic model set approval
MDWG ST
Contingency data request
TP
SC
Deadline for providing CAPs
PC
ST
Complete Fast Fault Scans for Dynamics
TP
SS
End Stakeholder meetings to shed NCLL
TP
ST
Deadline for providing Contingency data
PC
SC
Complete verification of TP submitted Short Circuit CAPs
PC
SS
Complete verification of TP submitted Steady State CAPs
PC
ST
Complete Dynamics Stability Analysis
PC
SS
Begin Drafting Steady State TPL Assessment
PC
SC
Begin Drafting Short Circuit TPL Assessment
PC
ST
Begin Drafting Stability TPL Assessment
PC
SS,SC,ST Post Draft TPL Comprehensive Assessment to TWG

Mon , February 23
Mon , March 2
Mon , March 2
Mon , March 2
Mon , March 9
Mon , March 16
Wed , March 18
Mon , March 23
Thu , March 26

TWG

Wed, December 9

SS,SC,ST TWG approval of 2015 Comprehensive TPL Assessment

Mon , March 30
Mon , March 30
Wed , April 1
Mon , April 6
Wed , May 6
Fri , June 5
Fri , June 12
Fri , June 12
Wed , July 1
Mon , August 3
Thu , August 20
Thu , August 20
Mon , August 31
Mon , August 31
Wed , September 16
Mon , September 21
Thu , October 15
Thu , October 15
Wed , October 21
Wed , October 21
Wed , October 21
Wed , October 21
Tue , November 10
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Comment [KH3]: Remove

Appendix

1

Southwest Power Pool, Inc.
TRANSMISSION WORKING GROUP
Charter
January 13, 2009
Purpose
The Transmission Working Group (TWG) is responsible for policy recommendations
and implementation of regional planning efforts, review of transmission
interconnections, and coordination with interregional transmission planning activities. In
addition the TWG coordinates its activities with the RTO for the development of the SPP
Transmission Expansion Plan.
Scope of Activities
In carrying out its purposes, the TWG will:
1. Provide oversight and coordination of the activities of the MDWG.
2. Review and develop regional transmission planning criteria.
3. In coordination with the Operating Reliability Working Group (ORWG) review and
develop criteria related to regional Available Transfer Capability (ATC)
calculations.
4. Review and provide input to the Regional Tariff Working Group (RTWG) on
implementation of ATC-related calculations pursuant to SPP Tariff Attachment C
including the approval of the Annual Flowgate Assessment.
5. Review and develop rating criteria used for regional transmission facilities.

Comment [KH1]: Reference MDS

6. Coordinate the Coordinated Planning efforts pursuant to the SPP Tariff. Review
and suggest modifications to the Coordinated Planning processes, the regional
expansion planning process and the regional expansion plan.

Comment [KH2]: Planning process

7. Review and provide input to NERC during the development of applicable
reliability standards that impact transmission modeling, planning, and
assessment, including input to SPP on recommended regional reliability
standards.
8. Ensure SPP RTO compliance with NERC Reliability Standards applicable under
TWG scope of activities.
9. Ensure SPP RTO compliance with SPP Criteria governing documents
applicable under TWG scope of activities.
TWG Charter
Page 1 of 2

Is Coordination Planning a defined term in the
Tariff

10. Respond to special assignments from the MOPC or the SPP Board of Directors.
11. Review and propose general policy changes to the MOPC to enhance the
coordinated planning efforts, regional expansion planning, the provision of
transmission service including the aggregate study process, generation
interconnection process, seams agreements, OATT, and coordinating these with
the appropriate MOPC working groups.
12. Develop and propose SPP Regional Standards as appropriate. Review and
suggest modifications to any necessary SPP Regional Standards.
13. Work with Staff and other SPP organizational groups to prioritize activities.
14. Review and approve adequate study info for interconnections (Criteria 3.5)
15. Review technical and reliability aspects of all policies, business practices, study
scopes, criteria changes and tariff changes.
Representation
TWG membership consists of up to 20 representatives from the SPP membership,
including the chair and vice-chair. Meetings are open, however by sufficient notice; the
TWG may limit attendance during specific portions of a meeting by an affirmative vote of
the TWG for reasons that are consistent with the SPP Bylaws.
Duration
Permanent.
Reporting
The TWG reports to the Markets and Operations Policy Committee. As necessary the
TWG may appoint a member of the TWG as a liaison to other working groups for
specific issues or action items being coordinated.

TWG Charter
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Criteria Revision Request

CRR
No.

CRR-14

CRR
Title

Revise SPP Criteria Section 12.1 for EIA_411 reporting purposes

Criteria Section(s)
Requiring Revision

Section No.: 12.1
Title: Accredited

Date

1/20/2015

Impact Analysis
Required
Requested
Resolution
Type of Revision

Net Generating Capacity

Yes – If yes, estimated cost: TBD

Normal

Expedited

No

Urgent Action

Provide explanation if Expedited and/or Urgent Action is selected:
Correction/Clean-Up

Clarification

Policy Change

Revision
Description

These edits are being proposed to strengthen SPP Criteria to support EIA-411 reporting
and planning activities.

Reason for Revision

NERC has issued a new Standard MOD-025-2 Standard that covers the verification and
data reporting of generator real and reactive power capability and synchronous condenser
reactive power capability. The new standard does not cover seasonality, ambient testing
conditions, or the need for an operational testing which are critical in obtaining the proper
generator accreditation capability for EIA-411 reporting and planning activities.

Yes – Section No.: (Include a summary of impact and/or specific changes)
Tariff Implications
or Changes
No
Yes - Section No.: (Include a summary of impact and/or specific changes)
Protocol
Implications or
Changes
No

ORWG Review

Date of Vote:
Opposed:
Abstained:

TWG Review

Date of Vote: 02/17/2015
Vote: Passed with one ‘No’ and 5 abstentions
Opposed: 1 ‘No’ vote from NPPD
Abstained: 5 abstentions from WFEC, EMDE, South Central MCN, SPS, OG&E

RCWG Review

Date of Vote: 1/23/2015
Opposed:
Abstained:

Date of Vote:
Opposed:
Abstained:

Vote:

CMTF Review

Date of Vote:
Opposed:
Abstained:

Vote:

CAWG Review

Date of Vote:
Opposed:
Abstained:

Vote:

MWG Review

Date of Vote:
Opposed:
Abstained:

Vote:

MOPC Review

Date of Vote:
Opposed:
Abstained:

Vote:

Board Review

Name
E-mail Address
Company

Vote:

Vote: Approved with one revision

Sponsor
Generation Working Group (Derek Hawkins, Sec.)
dhawkins@spp.org
SPP

Phone Number
Date

501-688-1662
1/20/2015
Revision

Name
E-mail Address
Company
Phone Number
Date

Proposed Criteria Language Revision

12.0 ELECTRICAL FACILITY RATINGS
12.1 Rating of Accredited Net Generating EquipmentCapacity
To provide a basis for comparing operating margin of various entities and to assure reasonable
distribution of the margin, generating equipment shall be uniformly and consistently rated to
permit accurate planning. Procedures are herein established for rating generating units andThis

Section shall be used to determine the annual and seasonal accredited net generating capacity of
generators in calculating the capacity/reserve margin to be reported in EIA-411 and is not
intended to be used for the purpose of satisfying NERC Standard Requirements. Procedures are
herein for establishing a system of records so that changes in capacity during the life of the
equipment can be recognized. These procedures define the framework under which the
ratingsnet generating capacity are to be established while recognizing the necessity of exercising

judgment in their determination. The terms defined and the ratingsnet generating capacity
established pursuant to these procedures shall be used for SPP purposes, including determining
capacity margins for bothcapacity planning and operating purposes, scheduling maintenance,
and preparation of reports of other information for industry organizations, news media, and
governmental agencies. These ratingsnet generating capacity are not intended to restrict daily
operating practices associated with SPP operating reserve sharing, for which more dynamic
ratings may be necessary. Each member shall test its generating equipment in accordance with
the procedures contained herein. On the basis of these tests summer and winter net capability
ratings for each generating unit and station on the member's electric system shall be established.
This net capability is referenced in many NERC documents as net dependable capacity that is
the maximum capacity a unit can sustain over a specified period modified for seasonal

limitations and reduced by the capacity required for station service or auxiliaries. The summer
net capability of each unit may be used as the winter net capability without further testing, at the
option of the member. As a minimum, each member shall conduct tests on all its generating
equipment which isgenerators that are designated as a part of the resource for supplying its owna

load serving member’s peak load and minimum capacity/reserve margin requirement of
thesethis Criteria. The seasonal net capabilities, gross capabilities, and auxiliary loads shall be

furnished to SPP for all existing generating units and upon installation of new generating units
and shall be revised at other times when necessary. The generating capability limits will be equal
to or less than the most limiting component including but not limited to bus, breakers, switches,
transformers, or generator protection relays.

Members shall annually report the seasonal net

generating unit capability in conjunction with the Department of Energy 411 Report data
gathering effort and insure that the generator limits are used in determining the data contained
in SPP power flow models. During the capability test the net capability shall be reported.
Additionally, the unit’s gross capability and auxiliary load shall be reported. The gross capability
and auxiliary load shall be determined from the test or using such methods as use of
manufacturer data, commissioning data, performance tracking, etc. Data used to determine net
capability shall be obtained from testing.

12.1.1 Accredited Capability Test
Capability Tests are required to demonstrate the claimed capability of all synchronous generating
units, excluding run-of-the-river hydroelectric plants and wind/solar plants. During a Capability
Test, a unit shall generate its rated net capability for a specified Test Period following a specified
Settling Period. The lengthminimum of these periods is determined by the type and size of unit.
The unit will be within 5% of its rated capability throughout the Settling Period.one hour period.

Only minor changes in unit controls shall be made during this time as required to bring the unit
into normal, steady-state operation. The following table specifies the duration of these periods.
The reduced duration tests on the specified unit types are generally considered to be a fair and
practical demonstration of unit capability. If operating experience for a given unit suggests
otherwise, the system shall use this experience in establishing the time periods or use the
periods in the table associated with large steam units.

Unit Type

Settling Period

Test Period

Steam > 100 MW net

2.0 hours

2.0 hours

Steam < 100 MW net

1.0 hour

1.0 hour

All other units

0.0 hour

1.0 hour

12.1.2 Operational Test
An Operational Test is used to demonstrate the ability of a generating unit to be loaded to its
nominal rating.

Operational tests shall be conducted at a minimum of 90% of claimed

summermember’s peak season capability for a minimum of 1 hour. Any normal operating hour

with the unit at or above 90% of claimed capability may be deemed an Operational Test.
12.1.3 Frequency of Testing
Summer Capability Tests shall be conducted once every 35 years. If the winter capability rating
is greater than summer, winter tests shall also be conducted once every 35 years. Operational
Tests shall be conducted once every year during the summermember’s peak season. New units
or units undergoing a physical or operational modification which could impact capability shall be
given a capability test.

12.1.4 RatingNet generating capacity and Testing Conditions
Ambient conditions at the time of running capability tests shall be recorded so that appropriate
adjustments can be made when establishing seasonal capabilities. Conditions to be recorded are:
dry-bulb temperature, wet-bulb temperature, barometric pressure, and condenser cooling water
inlet temperature. Summer Capability Tests are to be conducted at an ambient temperature
within 10 degrees Fahrenheit of Rating dry-bulb temperature.
Winter Capability Tests are to be conducted at an ambient temperature equal to or greater
than the minimum dry-bulb temperature for winter testing and rating defined in paragraph
212.1.5.2.g.

12.1.5 Procedures For Establishing Capability Ratings

12.1.5.1 External Factors
a.

Units dependent upon common systems which can restrict total output shall be tested
simultaneously.

b.

When the total output of a member's system is reduced due to restrictions placed upon the
output of individual generating units through the operation of the Clean Air Act, or
similar legislation, then the total of the individual unit ratings of a member's generating
resources shall not exceed the modified system capacity.

c.

The fuel used during testing shall be the general type expected to be used during peak
load conditions or adjustments made to test data if an alternate fuel is used.

d.

Net Capability is the net power output which can be obtained for the period specified on a
seasonally adjusted basis with all equipment in service under average conditions of
operation and with the equipment in an average state of maintenance. Deductions from
net capability shall not be made for equipment temporarily out of service for normal
maintenance or repairs.

e.

The seasonal net capability shall be determined separately for each generating unit in a
power plant where the input to the prime mover of the unit is independent of the others,
except that in the event multiple unit plant capability is limited by fuel limitations,
transmission limitations or other auxiliary devices or equipment, each unit shall be
assigned a ratingnet generating capacity by apportioning the combined capability among
the units. The seasonal net capability shall be determined as a group for common header
sections of steam plants or multiple unit hydro plants, and each unit shall be assigned a
ratingnet generating capacity by apportioning the combined capability among the units.

12.1.5.2 Seasonality
a.

The summer season is defined by the months June, July, August and September. The
winter season is defined by the months December, January, February, and March. The
adjustments required to develop seasonal net capabilities are intended to include seasonal
variations in ambient temperature, condenser cooling water temperature and availability,
fuel changes, quality and availability, steam heating loads, reservoir levels, scheduled
reservoir discharge, and wind speed.

b.

The total seasonal net capability rating shall be that available regularly to satisfy the daily

load patterns of the member and shall be available for a minimum of four continuous
hours taking into account possible fuel curtailments and thermal limits.
c.

The seasonal net capability of each generating unit shall be based upon a set of
conditions, referred to as the "RatingNet generating capacity Conditions" for that unit.
This set of conditions is determined by the geographical location of the unit, and is
composed of three or four factors, depending upon the type of unit. The three factors
which can affect most generating units are: Ambient dry-bulb temperature, Ambient wetbulb temperature and Barometric pressure. Condensing steam turbines which obtain
condenser cooling water from a lake, river, or comparable source have a fourth factor:
Condenser cooling water source temperature.

d.

The Rating dry-bulb and wet-bulb temperatures shall be obtained from weather data
provided in the most recently published American Society of Heating, Refrigeration, and
Air Conditioning Engineers (ASHRAE) Fundamentals Handbook, Chapter 27 Climatic
Design Information. The handbook is published every four years; 1997, 2001, etc., and is
based on 15 years of historical weather data where available. If the generating station is
within 30 miles of the nearest weather station reported in the Handbook, then these
temperatures will be those for the nearest station.

For all other stations, rating

temperatures shall be determined by interpolating between weather stations using plant
latitude and longitude. The steps to be used for interpolating weather data and correcting
for elevation are presented in SPP Criteria Appendix 2.
e.

If experience for a given unit suggests otherwise, members may optionally use their own
site specific temperature data if accurate hourly data is available to allow calculation of
the temperature levels as defined in the Criteria. Site specific data shall contain both drybulb and wet-bulb temperatures.

f.

Temperatures for summer rating of equipment should be taken from Handbook Table 1B:
Cooling and Dehumidification Design Conditions - Cooling DB/MWB for 0.4% DB
(dry-bulb) and MWB (mean wet-bulb).) (Column 2a and 2b, respectively). According to
the 2001 Handbook Page 27.2, "The 0.4% annual value is about the same as the 1.0%
summer design temperature in the 1993 ASHRAE Handbook." In older Handbooks, the
dry-bulb temperature for summer rating of equipment shall be taken as that which is
equaled or exceeded 1% of the total hours during the months of June through September

for the plant's geographical location. The wet-bulb temperature for the summer rating
shall be the "mean coincident wet-bulb" temperature corresponding to the above dry-bulb
temperature.
g.

The temperature for winter rating of equipment should be taken from Handbook Table
1A: Heating and Wind Design Conditions-United States - Heating Dry Bulb 99%.%
(Column 2b). According to the 2001 Handbook Page 27.3, "Annual 99.6% and 99.0%
design conditions represent a slightly colder condition than the previous cold season
design temperatures, although there is considerable variability in this relationship from
location to location." In older Handbooks, the minimum dry-bulb temperature for winter
testing and ratingnet generating capacity shall be taken as that which is equaled or
exceeded 99% of the total hours during the months of December through February (per
Handbook definition) for the plant's geographical location. The wet-bulb temperature is
not significant for the winter rating and can be disregarded.

h.

Standard barometric pressure for a plant site shall be determined for each plant elevation
from the equation provided in Appendix 2.

i.

For those units using a lake or river as a source of condenser cooling water, the summer
standard inlet temperature is the highest water inlet temperature during the month
concurrent with the Load Serving Member’s peak load of the year, averaged over the past
ten years.

j.

Ambient wet-bulb temperature and condenser cooling water temperature are generally
not significant factors in adjusting cold weather capability of generating units. Shall
special situations arise in which these temperatures are required, reasonable estimates for
temperatures occurring coincidentally with the winter rating dry-bulb temperature as
defined in the Criteria shall be used.
12.1.5.3 RatingNet generating capacity Adjustments

a.

The rated net capability of a unit may be above or below the actual tested net generation
as a result of adjustments for RatingNet generating capacity Conditions, with the
exception of units with winter season ratingsnet generating capacity greater than their
summer ratingnet generating capacity.

For these units, the winter season rated net

capability shall be no greater than the actual tested net generation.

No ratingnet

generating capacity adjustment for ambient conditions shall be made.
b.

Seasonal net capability shall not be reduced to provide regulating margin or spinning
reserve. It shall reflect operation at the power factor level at which the generating
equipment is normally expected to be operated over the daily peak load period.

c.

Extended capability of a unit or plant obtained through bypassing of feed-water heaters,
by utilizing other than normal steam conditions, by abnormal operation of auxiliaries in
steam plants, or by abnormal operation of combustion turbines or diesel units may be
included in the seasonal net capability if the following conditions are met; a) the extended
capability based on such conditions shall be available for a period of not less than four
continuous hours when needed and meets the other restrictions, and b) appropriate
procedures have been established so that this capability shall be available promptly when
requested by the system operator.

d.

The seasonal net capability established for nuclear units shall be determined taking into
consideration the fuel management program and any restrictions imposed by
governmental agencies.

e.

The seasonal net capability established for hydroelectric plants, including pumped
storage projects, shall be determined taking into consideration the reservoir storage
program and any restrictions imposed by governmental agencies and shall be based on
median hydro conditions.

f.

The seasonal net capability established for run-of-the-river hydroelectric plants shall be
determined using historical hydrological data on a monthly basis.

g.

The recommended methodology to evaluate the net planning capability established for
wind or solar facilities shall be determined on a monthly basis, as stated below. If a
member’s desire to use a more restrictive methodology to evaluate the net capability of
wind or solar they may do so, however net capability determined by the alternative
methodology employed cannot credit the wind or solar with a capability greater than
determined with the methodology stated below:
i.

Assemble all available hourly net power output (MWH) data measured at
the system interconnection point.

ii.

Select the hourly net power output values occurring during the top 3% of
load hours for the SPP Load Serving Entity for each month of each year
for the evaluation period.

iii.

Select the hourly net power output value that can be expected from the
facility 60% of the time or greater. For example, for a 5 year period with
the 110 hourly net power output values ranked from highest to lowest, the
capacity of the facility will be the MW value in the 65th data point.

iv.

A seasonal or annual net capability may be determined by selecting the
appropriate monthly MW values corresponding to the Load Serving
Entity’s peak load month of the season of interest (e.g., 22 hours for a
typical 30 day month and 110 hours for a 5 year period).

v.

Facilities in commercial operation 3 years or less:
a.

The data must include the most recent 3 years.

b.

Values may be calculated from wind or solar data, if measured
MW values are not yet available. Wind data correlated with a
reference tower beyond fifty miles is subject to Generation
Working Group approval. Solar data correlated with a reference
measuring device beyond two hundred miles is subject to
Generation Working Group approval. For calculated values, at
least one year must be based on site specific data.

c.

If the Load Serving Entity chooses not to perform the net
capability calculations as described above during the first 3 years
of commercial operation, the Load Serving Entity may submit 5%
for wind facilities and 10% for solar facilities of the site facility’s
nameplate rating.

vi.

Facilities in commercial operation 4 years and greater:
a.

The data must include all available data up to the most recent 10
years of commercial operation.

b.

Only metered hourly net power output (MWH) data may be used.

c.

After three years of commercial operations, if the Load Serving
Entity does not perform or provide the net capability calculations

to SPP as described above, then the net capability for the resource
will be 0 MW.
vii.

The net capability calculation shall be updated at least once every three
years.

12.1.6 Reactive Capability Verification
12.1.6.1

Verification Required Every Five Years
12.1.6.1.1 Verification Frequency

Initial verification of the gross and net reactive capabilities (leading and lagging) of each
generating unit and synchronous condenser (hereinafter referred to as “unit”) within the SPP
footprint shall be provided to SPP on or before the in-service date of the unit. Thereafter,
documentation verifying the unit’s gross and net leading and lagging reactive capability shall be
provided on or before the fifth anniversary of the most recent date that verification
documentation was submitted. In addition, documentation verifying gross and net reactive
capabilities shall be provided after repairs or equipment changes that may affect reactive
capability.
12.1.6.1.2 Exemptions
A. Generating plants/facilities with one or more generators having a maximum aggregate
generator nameplate capability rating less than 50 MVA MW are exempted from the
verification requirements.
B. The generating unit owner or operator, with adequate justification, may request from the
Transmission Planner an exemption of other units from the verification process.
C. Generating plants/facilities shall provide the form as specified in Paragraph 12.1.6.2, but
will mark the unit as exempt and state the reason it is exempted.
D. Regardless of the generator exemptions stated above, the Planning Coordinator or
Transmission Planner may require reactive capability verification for any generator that
the Planning Coordinator or Transmission Planner determines is critical to system
reliability.

12.1.6.2

Entity Responsible for Verification

The unit’s operator shall be the entity responsible for verification of the gross and net leading
and lagging capabilities of the unit. This data shall be provided to the SPP Member who is
responsible for modeling the unit in power flow and stability models. Data should be provided
using Appendix 10, “Unit Reactive Limits (Lead and Lag) Verification FORM”.

12.1.6.3

Leading and Lagging Capabilities Verified

Both the leading capability of the unit (the ability of the unit to absorb megavolt-amps reactive
(MVAR) from the electric grid) and the lagging capability of the unit (the ability of the unit to
inject MVAR into the electric grid) shall be verified as specified in section 12.1.6.4.

12.1.6.4

Method of Verification

Verification of a unit’s gross and net reactive capabilities may be demonstrated:
(a) by submitting documentation showing the maximum leading or lagging MVAR
produced by the unit during actual operations; or
(b) by submitting an engineering analysis that demonstrates the expected maximum
leading and lagging MVAR of the unit; or
(c) by submitting commissioning data provided that no major modifications have been
performed to the unit that would affect its MVAR rating; or
(d) by verifying the unit capability as further described in this criteria. In the event a unit
is incapable of being verified as specified in criteria, then the unit’s gross and net
reactive capabilities must be demonstrated using one of the other methods set forth
above. If testing is used to verify reactive capabilities, there is no limitation on the
time period between the test for leading capability and the test for lagging capability,
provided that each of these capabilities are tested/validated at least once every five
years.

12.1.6.5

Reactive Capability Test/Verification

12.1.6.5.1

Test/Verification Objective.

(a) Gross and net leading reactive capability. Under system conditions that are likely to
induce the maximum leading response (i.e., the point at which the unit absorbs the
largest quantity of MVAR from the electric grid), obtain one data point that shows the
gross and net leading reactive capability versus energy production (real power) of the
unit.
(b) Gross and net lagging reactive capability. Under system conditions that are likely to
induce the maximum lagging response (i.e., the point at which the unit injects the
largest quantity of MVAR into the electric grid), obtain one data point that shows the
gross and net lagging reactive capability versus energy production (real power) of the
unit.
These points shall reflect either the maximum leading or lagging MVAR at or near maximum
real power or at such other real power output level as may be specified in the interconnect
agreement with the transmission owner.

12.1.6.5.2

Test/Verification Conditions.

As discussed in this section, conditions on the grid should be such that the reactive response of
the unit will approach the unit’s maximum. System conditions for leading and lagging capability
verification are diametrically opposed (leading capability is demonstrated during light loading
conditions while lagging capability is demonstrated during heavy loading conditions).
Therefore, a complete verification for both leading and lagging capabilities will require
collection of data points during different seasons.
(a) Unit parameters. During the verification, parameters for unit load, unit temperature,
and unit pressure (hydrogen, boiler, etc.) should be as close as practicable to those
experienced during normal operating conditions, or as specified by the unit
manufacturer.
(b) Power factor and grid conditions. The validation should be conducted at the unit’s
power factor as specified in the Interconnection Agreement. If the Interconnection
Agreement does not specify the unit’s power factor, then the verification should be
conducted in a manner that will determine the maximum leading or lagging MVAR

the unit is capable of producing while it is operating at or near its maximum real
power capability. The conditions that will provide this result for leading reactive
capability involve light system loads and light transmission line loading during the
Spring or Fall.

The conditions that will yield this result for lagging reactive

capability involve peak or near peak Winter or Summer conditions. When possible,
other synchronous machines or power system components should be used to obtain
the most advantageous terminal voltage during the verification.

Additionally,

communication with the transmission provider may help optimize verification
conditions.
(c) Data collection point.

Unit verification data shall be collected at the point of

interconnection to the transmission system.

12.1.6.5.3

Test/Verification procedure.

(a) Procedure for Verification of Unit Reactive Lagging Limits. While operating in a
steady state mode at gross and net dependable mega-watt (MW) capability (near rated
output), raise excitation in automatic voltage control until one of the following
conditions occurs:
i.

The 100% megavolt-amp (MVA) rating of the machine is reached (reach
capability curve);

ii.

Rated field current or field voltage is reached;

iii.

Terminal voltage limit is reached (105-110%, depending on unit);

iv.

Generator temperature limits are reached;

v.

The maximum over-excitation limiter is reached or alarms;

vi.

The maximum reference adjuster travel or limit is reached;

vii.

Maximum auxiliary bus voltage is reached; or

viii.

Transmission constraints prevent any further increase in lagging MVAR.

At the point that one of the above conditions is met, maintain unit output for a
minimum of 15 minutes, and then record the data specified in Appendix 10, “Unit
Reactive Limits (Lead and Lag) Verification FORM”.

(b) Procedure for Verification of Unit Reactive Leading Limits. While operating in a
steady state mode at or near gross and net dependable MW capability, lower
excitation in automatic voltage control until one of the following conditions occurs:
i.

Under-excitation limiters (UELs) are activated;

ii.

100% MVA rating is reached;

iii.

Generator temperature limits are reached;

iv.

Minimum reference adjuster travel or limit is reached;

v.

Minimum auxiliary bus voltage is reached;

vi.

Minimum terminal voltage is reached; or

vii.

Transmission constraints prevent any further increase in leading reactive
power.

At the point that one of the above conditions is met, maintain unit output for a minimum
of 15 minutes, and then record the data specified in Appendix 10, “Unit Reactive
Limits (Lead and Lag) Verification FORM”.
12.1.6.6

Test/Verification Results.

A validation will be rejected if the unit is verified under conditions other than those specified in
this criteria. If a test/verification is rejected, the unit must either be revalidated within the next
12 months or gross and net reactive capability demonstrated through one of the alternative
methods specified in section 12.1.6.4.
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2014 Organizational Group Survey Analysis
Overview
Respondents were asked to select a score from 1 - 5 with 1 being a strong disagreement to the statement and 5 being a strong
agreement with statement.
The table below shows overal response rates and overall effectiveness scores by Organizational Group in alphbetical order.
Many group responses rates were down this year, and the average response overall is the lowest in five years.
Overall average effectiveness is 4.4, which is a new record
Every score across all groups and questions was 3.0 or higher.
Response rate

Group

2014 2013 2012
71% 60%
63% 61%
100% 88%
67% 67%
75% 80%
53% 71%
63% 81%
86% 86%
50% 60%
86% 71%
74% 41%
37% 46%
100% 77%
65% 63%
67% 94%
70% 92%
100% 100%
65% 63%
N/a N/a
67% 52%
70% 40%
83% 92%
62% 69%
54% 82%

Business Practices Working Group
55%
Change Working Group
52%
Corporate Governance Committee
88%
Cost Allocation Working Group
25%
Credit Practices Working Group
78%
65%
Critical Infrastructure Protection Working Group
Economic Studies Working Group
56%
Finance Committee
57%
Generation Working Group
56%
Human Resources Committee
86%
Market Working Group
47%
Markets and Operations Policy Committee
30%
Model Development Working Group
92%
Project Cost Working Group
59%
Operating Reliabilty Working Group
80%
Operations Training Working Group
58%
Oversight Committee
75%
Project Cost Working Group
65%
Regional Compliance Working Group
65%
Regional Tariff Working Group
77%
Seams Steering Committee
64%
Strategic Planning Committee
67%
Systems Protection and Control Working Group
58%
Transmission Working Group
67%
Average 63%

2011 2010
64% 82%
44% 65%
88% 75%
50% 33%
67%
n/a
75% 69%
67% 71%
86% 86%
22% 50%
100% 86%
63% 81%
48% 47%
100% 92%
N/a N/a
87% 77%
83% 92%
100% 100%
N/a N/a
N/a N/a
71% 67%
N/a N/a
100% 92%
77% 77%
79% 67%

Overall effectiveness
2009 2014 2013 2012 2011 2010 *2009
n/a
4.4
4.4
4.2
4.3
4.6
3.8
38%
4.2
4.1
3.9
4.3
4.2
3.3
43%
4.9
4.5
4.7
4.4
4.5
3.2
27%
5.0
4.7
4.3
3.8
4.0
3.3
n/a
4.4
4.0
4.5
4.0 n/a
n/a
27%
4.0
4.5
4.3
4.6
4.6
4.3
38%
4.4
4.1
4.2
3.5
3.9
4.3
30%
4.8
4.8
4.8
4.5
4.2
3.7
38%
3.0
4.3
4.4
3.5
4.2
2.8
40%
4.5
3.8
3.6
3.7
4.3
3.3
38%
4.7
3.9
4.1
4.3
4.2
3.2
33%
4.2
4.3
3.8
3.7
3.9
3.2
48%
3.9
4.0
4.0
3.9
3.9
2.8
N/a
4.7
4.4
4.5 N/a N/a N/a
38%
4.5
3.7
4.2
4.2
4.2
3.6
45%
4.3
4.4
4.5
4.6
4.7
3.7
100%
5.0
4.8
4.8
4.8
4.8
3.5
4.7
4.4
4.5 N/a N/a
N/a
N/a
N/a
4.7 N/a N/a N/a N/a
N/a
43%
4.7
4.7
3.7
4.2
4.2
3.5
N/a
4.0
4.0
4.3 N/a N/a
N/a
43%
4.9
4.2
4.4
4.3
4.2
3.1
38%
3.7
4.5
3.9
4.5
3.5
3.6
41%
4.1
3.9
3.9
3.7
4.0
3.4

71% 71% 74% 74% 42%

4.4

4.3

* Note: Overall effectiveness was measured in a different way in 2009

4.2

4.1

4.2

3.5

Integrated Transmission Planning Manual
Major Updates
1.1 Purpose – Added details to the purpose of the ITP10 and ITP20 Studies.
1.2 Process – Removed ATP (authorization to plan) language
1.2.3 Ad-Hoc Special Studies – Added this section
1.3 Order 1000 and Interregional Coordination – Introduces the competitive bidding process
2.1 Future Development – Added more detail
2.2.4 Resources – Added details about New and Existing Generation
2.3.1.3 Project Screening Analysis – Added Order 1000, DPP Language
2.3.1.4 Interregional Coordination – New Section to discuss modeling our neighboring
areas.
2.3.2.2 Reliability Assessment – Section was re-written
2.4.2 Detailed Project Proposal (DPP) Open Window – New section
2.4.3 Solution Development – Updated for Order 1000
2.5.1.1 Benefit Metrics – Completely Re-Written, benefit definitions added
2.5.1.2 Consolidation Process – New Section
2.5.2 Final Reports – updated
3.4 Order 1000 Process – New Section discussing solution development under Order
1000
Appendix – Benefit Metrics – New Section detailing the metrics, including measurement
and monetization
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1 ITP Introduction
1.1

Purpose

The SPP Open Access Transmission Tariff (OATT), in Attachment O Section III.8.e, requires that
the Southwest Power Pool, Inc. (SPP) to assess the cost effectiveness of proposed transmission
projects in accordance with the Integrated Transmission Planning (ITP) Manual. This manual will
also outline the processes for the three Integrated Transmission Planning components: 20-Year,
10-Year, and Near-Term Assessments.
The first phase of the ITP process is the 20-Year Assessment, which will be used to examine the
need for additions to the SPP Extralectric High Voltage (EHV) backbone network over a twenty year
horizon. The 20-Year Assessment is intended to study the plausible long-term high voltage
transmission needs of the SPP region. Because the level of uncertainty over a 20 year horizon is
higher relative to the 10-Year and Near-Term Assessments, the range of future scenarios examined
will normally be broader. This study will give the SPP guidance as to the high voltage transmission
needs of the region under a variety of plausible scenarios. The information learned will serve as
guidance in the other shorter horizon studies so that SPP has a better understanding of which
designs for solutions in those studies make sense over the longer term. In this way SPP will be
better equipped to construct a system that is flexible enough to address changing needs over time
while at the same time striving for a no regrets goal where the transmission authorized to be built by
SPP does not result in over or under investment.
The first phase of the ITP process is the 20-Year Assessment (ITP20) which will be used to develop
an EHV backbone network. The ITP20 is a value-based planning assessment that will be employed
use using a diverse array of power system and economic analysis tools to thoroughly study the
SPP transmission system and to identify cost-effective and robust backbone projects needed to
meet each of a broad array of future scenarios and provide information as to a grid design flexible
enough to reasonably accommodate all of these scenariospossible changes characterized by the
various scenarios. Thus, the study will produce a design for each of the scenarios and provide
information as to an overall design that will be flexible enough to anticipate the scenarios while
taking into account the likelihood of such scenarios occurring based upon the best available
information. Because the degree to which the power transmission landscape will change over this
time frame is not currently known, transmission system expansion is designed with flexibility (i.e.,
enables the ability of the transmission grid to meet a range of possible resource futures) in mind.
The projects identified in the overall design as a result of the ITP2020-Year Assessment are
expected to provide benefits to the region across multiple scenarios. Designs for each scenario
and the overall design will provide information that can be used for the Year-10 and Near-Term
Assessments, capturing the needs under particular scenarios that that may be used if it is apparent
over time that they are more likely to become reality. While Notices to Construct (NTC’s) will not be
issued for projects identified through the ITP20, these projects will provide a “pool” of potential
solutions that can be analyzed in subsequent phases of the ITP Process.
The second phase of the ITP process is the 10-yYear planning horizon aAssessment (ITP10). Theis
10-Year Assessment (ITP10) is a value-based planning approach that will analyze the
Transmission System in year 10 and identify 100 kV and above solutions to issues stemming from
multiple sources including: (a) the issues that are identified in the reliability analysis of the 69 kV
and above system, and (b) issues identified by the ITP20 process which are appropriate for the
ITP10 study.
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The ITP10 process will be similar to the ITP20 process. The ITP10 will evaluate the need for the
ITP20 projects ten years out. It may also evaluate (based upon updated information) the cost
effectiveness of such design including whether projects in the ITP 20 should be eliminated or
changed and whether other projects should be added. Changes to the ITP 20 design should be
based upon changes to the assumptions originally made in the ITP 20 that should be modified in
the ITP 10 because of better information becoming available. The high voltage design will be and
integrated them with 100 kV and above facilities that satisfy needs such as: a) resolving potential
criteria violations; b) mitigating known or foreseen congestion; c) improving access to markets; d)
staging transmission expansion; and e) improving interconnections. Economic and reliability
analyses will be utilized as a way to further refine and establish the staging of the projects.
Economic analysis will aid in determining those projects that are the best project alternatives for the
10 year plan. In the ITP10, the ITP20 futures willmay be used as a guide for development of the
futures most likely occurring within the 10-year horizon. Generally, the array of future scenarios in
the ITP 10 will be narrower than the ITP 20 and when reasonable utilize a subset of the most likely
scenarios utilized in the ITP 20. This will allow the designs produced in the ITP 20 to have greater
applicability and value in the ITP 10. However, judgment will be employed in varying future
scenarios in the ITP 10 from the ITP 20 to take into account changes that have occurred since the
ITP 20 study was performed. The primary focus of the 10-year assessmentITP10 is to determine
the needs in the horizon year. However, the 10-year assessment may also analyze the need for
projects within the 10 year period as well. NTC’s may be issued for projects identified through the
ITP10.
Economic and reliability analyses will be utilized as a way to further refine and establish the staging
of the projects. Economic analysis will aid in determining those projects that are the best project
alternatives for the 10 year plan.
The ITP Near Term (ITPNT) addresses reliability issues within the SPP system. The ITPNT Near
Term is done every year in conjunction with the ITP 10 and ITP 20. Projects approved out of the
ITPNT Near Term are for reliability purposes and have in-service dates within the next 4 years.
SPP Staff will take all reasonable efforts to preserve the confidentiality of information in accordance
with the provisions of the SPP Tariff (i.e., Sections 17.2(iv) and 18.2(vii); Attachment V
(Section 13.1 and Article 22 of Appendix 6); Exhibit 1 (Section 2.3); Attachment AJ (Section 8); and
Attachment C-One (Clause 7)).
1.2

Process

1.2.1

ITP Planning Horizon Overview

In January of 2009, the SPP Board of Directors (BOD) created the Synergistic Planning Project
Team (SPPT) to address gaps and conflicts in SPP’s transmission planning processes; to develop
a holistic, proactive approach to planning that optimizes individual processes; and to position SPP
to respond to national energy priorities.
The SPPT recommended that the organization adopt a new set of planning principles; develop and
implement an ITP process; develop a plan to monitor the construction of projects approved through
the ITP process; and identify Priority Projects that continue to appear in system reviews as needed
to relieve congestion on existing constraints and connect SPP’s eastern and western regions. The
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SPPT recommended that the Regional State Committee (RSC) establish a “highway-byway” cost
allocation methodology for approved projects. 1
The SPPT created the following principles to drive development of the ITP process:
• Focus on regional needs, while considering local needs as well; long range plans (both
ITP20-year and ITP10-year) are to be updated every three years while near-termITPNT
plans are to be updated annually.
• Plan the backbone transmission system to serve SPP load with SPP resources in a costeffective manner. The transmission backbone will:
o Enhance interconnections between SPP’s western and eastern regions
o Strengthen existing ties to the Eastern Interconnection.
o Provide options for planning and coordination to the Western Electricity Coordinating
Council (WECC) and the Electric Reliability Council of Texas (ERCOT) grids in the
future.
• Incorporate 20-year physical modeling and 40-year financial analysis timeframes.
• Better position SPP to proactively prepare for and respond to national priorities while
providing flexibility to adjust expansion plans.
SPP began performing its planning duties in accordance with the ITP process in January of 2010.
The Integrated Transmission Plan (ITP) ITP process is SPP’s approach to planning transmission
needed to maintain reliability, provide economic benefits and achieve public policy goals to the SPP
region in both the near and long-term. The ITP process enables SPP and its stakeholders to
facilitate the development of a robust transmission grid that provides regional customers improved
access to the SPP region’s diverse resources. Development of the ITP process was driven by
planning principles developed by the Synergistic Planning Project Team (SPPT), including the need
to develop a transmission backbone large enough in both scale and geography to provide flexibility
to meet SPP’s future needs.
The ITP process is an iterative three-year process that includes 20-Year 2, 10-Year, and Near-Term
Assessments and targets a reasonable balance between long-term transmission investment and
customer congestion costs (as well as many other benefits).
The ITP process was designed to creates synergies by integrating existing SPP transmission
planning activities which existed prior to its creation including: the Extra High Voltage (EHV)
Overlay, the Balanced Portfolio, and the SPP Transmission Expansion Plan (STEP) Reliability
Assessment. Consequently, and reaching the balance above, efficiencies are expected to be
realized in the Generation Interconnection and Aggregate Transmission Service Request study
processes. The ITP process works in concert with SPP’s existing sub-regional planning stakeholder
process, and parallels the North American Electric Reliability Corporation Transmission Planning
(NERC TPL) Reliability Standards compliance process.
The Economic Studies Working Group (ESWG) was also formed in conjunction with the
development of the ITP process and will identify and maintain the processes, modeling
assumptions for various futures and metrics on an ongoing basis for qualifying and quantifying the
transmission projects for the ITP20-Year and ITP10-Year Assessments.

1

The Highway-Byway cost allocation was approved by FERC on June 17, 2010.
http://elibrary.ferc.gov/idmws/nvcommon/NVintf.asp?slcfilelist=12369183:0
2
The first iteration of the 20-Year Assessment is studying only year 20. However, in the future, ITPs multiple
years may be studied in addition to the year 20.
Integrated Transmission Planning Manual
5

Comment [WM1]: Do we want to spell this out?

Southwest Power Pool, Inc.
The Transmission Working Group (TWG) will identify and maintain the process, model assumptions
and local reliability requirement review on an ongoing basis for qualifying and quantifying the
transmission projects for the ITPNTNear-Term Assessment.
ITP recommendations that are reviewed and endorsed by the Market Operations and Policy
Committee (MOPC) and approved by the Board of Directors (BOD) will allow staff to issue
Notification to Construct (NTC) letters for approved projects needed within the financial commitment
horizon. An Authorization to Plan (ATP) will be issued for projects needed beyond the financial
horizon.
Once an ATP is issued, the project will be reviewed annually to ensure the continued need for the
project and the proper timing.
Successful implementation of the ITP process will result in a list of transmission expansion projects,
projected project costs and completion dates that facilitate the creation of a cost-effective, robust,
flexible and responsive transmission network in the SPP footprint.

1.2.2 Process
Beginning in November 2009, SPP began working with stakeholders to develop the scenarios for
the 20-Year Assessment with results to be presented in January 2011. 3 The 10-Year and NearTerm Assessments will be performed in 2011, with results presented in January 2012.
Moving forward, evaluation of future scenarios that may affect the ITP will occur during the first half
of 2012 for the 20-Year Assessment and during the second half of 2013 for the 10-Year
Assessment. The 20-Year Assessment will begin in year one and be completed in year two. The
10-Year Assessment will begin during year two and be completed in year three. The Near-Term
Assessment will be performed each year to ensure reliability and to incorporate local planning
requirements.
The ITP process is an iterative three-year component of the SPP Transmission Expansion Plan
(STEP) that includes 20-Year, 10-Year, and Near-Term Assessments. Each of these
assessmentsThe 20-Year and 10-Year assessments targets a reasonable balance between the
cost of long-term transmission investment on one hand and the benefits of reducing customer
congestion costs, and meeting reliability and policy needs, on the other. Investment in transmission
lowers the congestion costs (among many other benefits) to which customers are exposed but this
benefit must be weighed against the cost of the investment. As each assessment concludes, more
clarity is provided concerning appropriate investments in new transmission. Finding the appropriate
investments is dependent on the assumptions used to represent possible future outcomes. This
targeted approach is both forward-looking and proactive by designing with an end in mind of having
a cost-effective and responsive transmission network which adheres to the ITP principles and also
keeps the FERC “Nine Transmission Principles” in the forefront. 4
Generally, Tthe ITP20-Year and ITP10-Year Assessments are conducted on alternating 18 month
schedules as part of a three year cycle. The ITP20-Year Assessment begins in year one and is
completed midway through year two. The ITP10-Year Assessment begins during the second half of
4

These FERC principles are coordination, openness, transparency, information exchange, comparability,
dispute resolution, regional participation, economic planning (congestion) studies, and cost allocation
for new projects, as described more fully in Order 890, Final Rule, pages 245 – 323.
4
These FERC principles are coordination, openness, transparency, information exchange, comparability,
dispute resolution, regional participation, economic planning (congestion) studies, and cost allocation
for new projects, as described more fully in Order 890, Final Rule, pages 245 – 323.
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year two and is completed at the end of year three. The ITPNTNear-Term Assessment is
performed each year to ensure reliability, protect the rights of long-term firm transmission
customers and to incorporate local planning requirements.
Analysis will be performed following the adoption of the study assumptions and will focus upon both
cost-effectiveness, flexibility and robustness.
Cost-effective analysis is a form of economic analysis that allows for the most effective planning
over a longer versus shorter term time frame. This is often referred to as “no regrets”
analysis.compares the relative costs and outcomes (effects) of two or more courses of action. The
objective is to produce the most economical project planning over the longer term horizon. In
effect, the benefits side of the equation is held constant at some pre-determined standard of
service, and various options over various time horizons for providing that standard of service are
then compared, with the least-cost method identified as the preferred option. This method is
distinct from cost-benefit analysis, which assigns a monetary value to the measure of effect with the
most balanced outcome of costs and effects is identified.
Cost-effective and cost-benefit analyses ask two different questions, “is Is the equation
balanced?” and “How can I achieve my goals in the most effective manner?”
An evaluation of robustness involves a different perspective than does the cost effectiveness
analysis. Robustness includes an evaluation of changes to cost-effective transmission plans for
flexibility as well as incremental cost and benefits. Metrics of robustness may be quantitative and/or
qualitative.

1.2.3

Ad-Hoc Special Studies
Formatted

1.2.3 The SPP OATT allows for the use of 3 Ad-Hoc or Special Studies during the course of a
year. The purpose of these special studies is to address new regulatory or industry changes that
will significantly affect the SPP transmission system. An Ad-Hoc Study must be approved by the
SPP Board of Directors with a target due date and specific scope of analysis.
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2 Long-Term ITP Assessments: ITP20 and ITP10
2.1

Future Development

Due to the uncertainties involved in forecasting future system conditions, a number of diverse
futures or scenarios are considered that take into account multiple variables. Consideration of
multiple futures or scenarios provides for a transmission expansion plan that evolves as economic,
environmental, regulatory, public policy, and technological changes arise that affect the industry.
Initiatives such as plug-in hybrid electric vehicles, smart grid, renewable electricity standards,
environmental regulations, energy storage and conversion applications, and other future
technologies change the way the electric grid is utilized. The futures are defined by the SPP
Strategic Planning Committee (SPC) based on input from the Economic Studies Working Group
(ESWG). Based on direction of the SPC, the ESWG further develops the assumptions and the
inputs for the futures.
Future scenarios for the ITP 20 will generally be of broader array because of the greater uncertainty
that exits over the longer 20 year time horizon. These futures should be designed to provide
valuable guidance to SPP beyond business as usual. These futures should not be constrained by
what is likely but what is plausible. Futures in the ITP 10 should be narrower in scope and, unless
otherwise warranted by changes in circumstances, be a subset of the immediately preceding ITP 20
Futures. The ITP 10 future scenarios should be plausible and not unlikely. Added weight may be
given to those scenarios that are more likely.
Sensitivities within future scenarios may be performed to help inform decision makers on the
advisability of different generation mixes and of transmission design. Sensitivities may be advisable
in determining the appropriate generation mix in subsequent transmission design phases of the
study. Such sensitivities can help determine trigger points when certain types of generation become
more economic because of variability of fuel prices and other costs impacting the construction or
use of different kinds of generation or whether certain generation may be retired. Sensitivities within
future scenarios in the transmission design phase will help to illustrate how different dispatch
patterns might impact the need for different upgrades within a scenario due to changes in flow
patterns.
The futures used in the ITP process will be developed by SPP staff and stakeholders with
endorsement by the Strategic Planning Committee. Consideration of these futures will allow the ITP
to take into account variability by considering the economic, environmental, regulatory, and
technological changes likely to affect the electricity industry. Initiatives such as plug-in hybrid
electric vehicles, smart grid, Renewable Electricity Standards, energy storage, and other future
technologies will change the way the electric grid is utilized.

2.2

Modeling Data & Assumptions

The analysis for the ITP20 and ITP10 will consist of engineering models used to facilitate the
development of long range transmission plans. The modelsanalysis will be performed willutilizing
both be economic as well as reliability models that are based onreflect a market based dispatch.
These models require an extensive set of input assumptions as tothat include generation resources,
parameters and locations. The output of these models will allow engineers to determine the
appropriate transmission needs from a regional perspective.
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The major input assumptions needed to construct the models contain, but are not limited to: market
structure, load forecasts, fuel pricing and availability, transmission topology, resource forecasts and
parameters, and others.
Each stakeholder has the opportunity to submit data and review their individual data which is being
used for the study. Stakeholders can then provide specific updates to non-sensitive data.
Sensitive data, such as heat rates, will not be updated by stakeholders. Multiple Stakeholder
reviews are used to coordinate the submitting and vetting of all data used in the economic analysis:
• Load Forcast Forecast Review
• Policy Survey
• Generation Resource Plan Review
• Economic Model Review
• Constraint Assessment Review
The data captured in these reviews includes generating unit information, load, renewable
requirements, emission prices, etc., to be included in the study models.
The starting economic dataset to be used in the model will be a commercially available model
provided by the software vendor. This data as well as the powerflow dataset will be available to
SPP stakeholders for review after the appropriate non-disclosure agreements have been signed.
When possible, publicly available data will be used as data for the model runs. This includes data
sets such as fuel curves, common assumptions or other data designated as not proprietary or
confidential.
2.2.1

Footprint

The modeling footprint includes the entire SPP region and nearby areas within the Eastern
Interconnection. The non-SPP areas that may be modeled are MAPP, Midwest ISO, and the
western portions of PJM and SERC. In the event of pending changes in the footprint of a region it
may be advisable to utilize additional sensitivities or scenarios to anticipate and understand the
impact of such changes on the transmission needs of the SPP.
2.2.2

Fuel & Emission Prices

SPP staff assists the ESWG to formulate the fuel and emission price forecasts. These forecasts
are then approved by the ESWG for use in the production cost model.
2.2.3

Load Forecasts

A base load forecast used for the ITP20-Year Assessment and ITP10-Year Assessment is
developed by the Model Development Working Group (MDWG) and reviewed by the Transmission
Working Group (TWG) and the ESWG. Load forecast sensitivities are utilized for the ITP20-Year
Assessment.
The ITP10 will require load forecasts for SPP members and non-members within the SPP footprint,
as well as areas outside of the SPP footprint. SPP staff will use the load as represented in the
MDWG models for the modeling footprint at the review of the MDWG. Energy forecasts, unit
retirements or changes not captured in current models will be provided by the ESWG, TWG and
other SPP staff contacts.
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For load forecasts for entities outside of the SPP footprint, publicly available data will be utilized as
the source of the load forecast, where available. Where not available, publicly available information
on projected load growth will be extrapolated to develop a good representation for load expected in
the study timeframe.
2.2.4

Resources

2.2.4.1 Conventional Resources
2.2.4.1.1 Existing Generation
Generating unit modeling data is required to perform a detailed analysis of economic upgrades.
Stakeholders are asked to review the data inputs for their generating units as part of the Economic
Model Review. These data types include: Variable Operations & Maintenance (O&M), Variable
O&M Escalation, Fixed O&M, Fixed O&M Escalation, Energy Bid Cost, Energy Bid Markup,
Spinning Reserve Bid, Spinning Reserve Bid Escalation, Heat Rate, Startup Cost Adder, and
Startup Cost Adder Escalation.
Stakeholders are asked to review and provide updated values (if necessary) for non-sensitive data
items. These data items include, but are not limited to: Maximum -Capacity, Minimum Capacity,
Must-Run status, Minimum Up Time, Minimum Down Time, Ramp Rate, Forced Outage Rate,
Forced Outage Duration, Maintenance Hours Requirement, Minimum Runtime, Startup Energy
Requirement, Fuel Type, and Emission Rates. Those stakeholders that have Integrated Resource
Plans (IRP) that are submitted to their state are asked to coordinate the information in their IRP
plan with the ITP.
The resource planning input data is vetted by stakeholders to ensure that the modeling of
stakeholder’s existing generation capacity and load positions are accurate. The stakeholders also
have the opportunity to update their new generation data to ensure the resource plan is being
implemented in a reasonable fashion. This data may include generator type and location of each
new conventional or renewable resource.

2.2.4.1.2 New Generation
The ESWG will develop a resource plan for each future scenario based upon expected unit
retirements, unit derates, capital costs, O&M costs and other costs similar to those taken into
account in data inputs for existing units, as well as and other relevant factors as part of the
development of a resource plan for each future. The Resource plan will be reviewed by the load
serving entities for accuracy before modeling. Stakeholders have the opportunity to update their
new generation data to ensure the resource plan is being implemented in a reasonable fashion.
This data may include generator type and location of each new resource. The siting of Sensitivities
may be employed in providing additional information to develop the final resource plan for each
future scenario.

2.2.4.2 Renewable Resources
2.2.4.2.1 Existing Generation
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Generating unit modeling data is required to perform a detailed analysis of economic upgrades.
Stakeholders are asked to review the data inputs for their generating units as part of the Economic
Model Review. These data types include: Variable O&M, Variable O&M Escalation, Fixed O&M,
Fixed O&M Escalation, Energy Bid Cost, Energy Bid Markup, Spinning Reserve Bid, Spinning
Reserve Bid Escalation, Heat Rate, Startup Cost Adder, and Startup Cost Adder Escalation.
Stakeholders are asked to review and provide updated values (if necessary) for non-sensitive data
items. These data items include but are not limited to: Maximum -Capacity, Minimum Capacity,
Must-Run status, Minimum Up Time, Minimum Down Time, Ramp Rate, Forced Outage Rate,
Forced Outage Duration, Maintenanceand Maintenance Hours Requirement, Minimum Runtime,
Startup Energy Requirement, Fuel Type, and Emission Rates. In addition, the most recent year’s
historical renewable output characteristics are developed for each resource, where applicable,
namely wind and solar.
The resource planning input data is vetted by stakeholders to ensure that the modeling of
stakeholder’s existing generation capacity and load positions are accurate. The stakeholders also
have the opportunity to update their new generation data to ensure the resource plan is being
implemented in a reasonable fashion. This data may include generator type and location of each
new conventional or renewable resource.
2.2.4.2.2 New Generation
Futures may require the modeling of additional wind and other renewable generation capacity
above what is currently in service at the time of the assessment. The amount of wind and other
renewables renewable generation modeled is to be determined either as defined in futures
identified in the scope, which is proposed by the ESWG and approved by the appropriate governing
committee or through the analysis of the generation resource mix to be used in each future. The
additional target wind renewable level is then met by including additional wind renewable
generation sites in the modeling footprint. The size and locations of these additional wind
farmsrenewable sites are approved by the ESWG. The ESWG will develop the locations of the
renewable generation to be added taking into account the following factors: potential capacity
factors as indicated by data from NREL; the SPP generation interconnection queue; known
environmental obstacles to development; transmission capacity that exists in areas of SPP that are
attractive for the location of renewable generation; the location of the need for the renewable
generation; and other factors deemed relevant by the ESWG. The object of the generation added
should take advantage of the best renewable resources within the SPP while taking into account
the level of interest in development, the barriers to development, and the cost effective integration
of the generation into the SPP region.
2.2.5

Import/Export Limits

In determining projects that will be built as a result of Tthe ITP process, the focuses is on benefits to
the SPP region. Unless otherwise called for in the assumptions of a future scenario, Tthe
interchange between SPP and other regions is kept to a minimum percentage of SPP’s total load
and capacity. The imports and exports are set and benchmarked to historical levels using hurdle
rates and expected external system conditions during the time period under studyfor twenty years in
the future. The ESWG reviews the hurdle rates and the resulting imports/exports for both the
resource planning and production cost modeling phases of the study. Different hurdle rates may be
used to accommodate import and export scenarios within the futures depending on the study
scope. The system representation along theat “seams” is reflective of expected facilities and
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arrangements that are consistent with the SPP futures being modeled. All of the ties within the SPP
footprint are modeled based on historical data. This historical data is the most recent year
available.
DC ties connect the SPP region to the WECC and ERCOT systems. Sold firm transmission service
will be used as a basis for modeling the flow levels of the DC ties. The ESWG will evaluate whether
historical flows are consistent with the service agreements. 5 If there is no sold firm transmission
service on DC ties, the ESWG will consider how to model the DC ties consistent with the developed
futures.
2.2.6 Environmental Regulation
2.2.6 During the course of the ITP Process, environmental regulations may change or be in a
state of flux during the ITP assessment period. The ESWG and SPC will include key environmental
regulations in their development of the futures.
2.2.7
2.3

Sensitivities

Model Development & Analysis

2.3.1

Model Development

As described in the sections below, the models used in the 20-Year Assessment ITP20 and ITP10
are developed based on information accumulated from various sources. The economic model
building process starts with a package utilizing commercially-available data. Data from SPP
membersstakeholders, Tier 1 entities, and, if possible, data from other entities or RTO’s in the
Eastern Interconnect (where available) is are also incorporated into the model. In addition, thean
SPP powerflow model appropriate for the year(s) under study is imported into the economic model
so that the transmission topology is up-to-date. Other parts of the model development include
adding a generation expansion plan (resource planning) and developing a list of constraints
(flowgate selection). Note that SPP does not use Transmission Operating Guides in its 20-Year or
10-Year Assessment analyses. The economic model, or a package of modeling data for those
without theis kind of required software license,is then made available for reviewed by SPP
members.
The powerflow model used in the 20-Year AssessmentITP20 and ITP10 is based on the latestmost
recent series of MDWG models as approved by the TWG. Approved STEP projects as well as
other special projects which are known by SPP staff (i.e.e.g. Entergy (MISO South), AECI projects
or those at other seams) are added to the latest MDWG model as of the beginning of the study. In
addition, the power flow model may be modified as required to reflect the facilities necessary to
more accurately represent the topology near generating facilities that may have been simplified in
the MDWG models. This powerflow is uploaded into the economic dispatch model.
For reliability analysis, the Ppower flow models based on MDWG developed models will be used as
a starting point and a incorporating a market dispatch developed as part of the security-constrained
economic analysis will be incorporated. These models will be developed for the SPP system
coincident peak load and off-peak load (or other seasons/scenarios as required) using output from
the economic models as a reference for load and generation dispatch.

5

In the 2011 ITP10, SPP used historical DC tie usage profiles as an approximation for the respective power
flow across the DC tie.
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In general, the ESWG will oversee the development of the economic models. Similarly, the TWG
will oversee the development of the power flow and stability models used in this analysis and they
will be developed through the existing SPP Planning Model Process via the MDWG.

2.3.1.1 Resource Expansion Plans
For each future, SPP will complete 20-year forecasts of generating resource additions to balance
load and capacity reserves for zones throughout the Southwest Power Pool (SPP) based on future
scenarios designed by the SPP Economic Studies Working Group (ESWG). Siting locations for the
new resources for each of the futures will be determined under the general guidelines of this
manual. The resource additions will be added to the SPP database at the sited locations and
interconnected in the transmission network model at the appropriate locations.
The resource planning will be conducted in three phases as summarized below.
•

Phase I. Develop a resource expansion plan for each future scenario. The resources will be
selected using an optimal generation expansion model on a regional basis. The expansion
plans will be developed from a resource list of generic prototype generators representing
available future resources. The optimal generation expansion model will be constrained to
maintain specified capacity margins, renewable requirements, and other parameters for each
future.

•

Phase II. The new resources will be spatially located within the SPP pricing sub-areas with the
aid of GIS databases showing locations of transmission lines, natural gas pipelines, railroads,
waterways, substations, etc as well as environmental maps and data indicating barriers to the
location of generation; NREL studies on renewable energy potential; and data relevant to other
factors that are to be used in the location of new resources pursuant to this manual .

•

Phase III. The generators will be entered into the SPP database and connected to busses in
the transmission system.

2.3.1.1.1 Phase I
The data defining the generating characteristics of all existing and potential resources, demand and
energy forecasts, fuel price forecasts, emission price forecasts, and other factors will be input to an
optimal generation expansion model to evaluate combinations of candidate resources available to
cost effectively meet future peak demand and energy requirements under the parameters of the
applicable future scenario. This may include the addition of combinations of demand and supply
resources as well as combinations of supply resources. In addition, gGenerators that are under
construction or far enough along in the permitting process shall be considered for inclusion in the
existing resource data. Firm retirements, to the extent known, will also be incorporated in the
optimal generation expansion model.
Additionally, the parameters for each future will be entered into the optimal generation expansion
model. The optimal generation expansion model will be used to determine the appropriate
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resources for the 20-yearappropriate timeframe, maintaining the required minimum capacity
margins, renewable requirements, and other parameters for each future.
Cost and performance estimates for representative generation technologies to be considered as
generator resource additions will be entered into the optimal generation expansion model. An
overall study estimate basis shall be developed to allow all technology costs to be presented on a
consistent level.
Technologies considered will include simple cycle combustion turbine
configurations, combined cycle configurations, pulverized coal units, nuclear, integrated gasification
combined cycle with carbon sequestration (IGCC), and renewable resources (wind, solar,…).
To capture the diversity of the geographic dispersion of wind generation in SPP’s control region,
hourly production profiles from several potential sites within the geographic regions that exhibit the
best potential for wind installation development will be input to the optimal generation expansion
model.
2.3.1.1.2 Phase II
After the sets of resources for each future are approved by the ESWG, the resources will be
spatially sited. A physical spatial location for each generator will be selected based upon the siting
parameters developed in collaboration with the ESWG and SPP staff. The resource sets will be
provided to Transmission Owners for review. The siting effort will incorporate renewable
requirementsneeds, and other futures parameters, as well as physical siting criteria to determine
the proper location for each resource. This siting effort will be conducted as a screening level
exercise to identify site areas that generally comply with the approved criteria and will not be
intended to provide or replace a full scope power plant siting study. Siting criteria could include, but
not be limited to, locating the resources within a certain distance from existing natural gas pipelines,
existing railways, and/or navigable waterways, etc.
The general siting philosophy for conventional resources will incorporate the following general
guidelines:
•

•
•

•

•

Do not use transmission as initial siting factor: Let geography and existing infrastructure guide
placement of proxy generation. Existing transmission used as a weighting factor rather than a
primary siting factor.
Site proxy generation by region: Site expansion of conventional model generation in zone with
highest capacity needs.
Avoid greenfield siting for NG fired capacity: NG generation is flexible to site. Locating
generally more peaking NG generation near load centers will have a tendency to reduce the
impact on the transmission system.
Limit capacity to 2,400 MW maximum per location: Limiting total capacity per location
potentially minimizes the impact of contingencies removing large blocks of capacity from
service.
Site base load non-nuclear steam capacity in 600 MW increments; nuclear capacity in 1200 MW

2.3.1.1.3 Phase III
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After the resource sitesings are approved, the new resources additions will be inputadded to the
SPP database and with the resource additions at the approved sites so they could be
interconnected in the transmission network model at the appropriate locations. The data will be
used in subsequent analysies by SPP and will allow SPP to connect the resources to specific buses
for the transmission models.
2.3.1.2 Constraint Selection
The nature of the economic study tools is such that the transmission constraints are the only tool in
the model which controls the flow on the transmission lines – without the transmission constraints
there is no adherence to the line or transformer limits, etc. The selection of transmission
constraints is generally an iterative process that starts with an initial set of constraints and is then
augmented with additional constraints through analysis of resource dispatch and transmission flows
under contingency conditions.
The current NERC Book of Flowgates canmay be used as an initial list of constraints. Through a
constraint selection analysis, SPP will defines additional constraints which are vetted and approved
by the TWG.
Using a transmission analysis tool, SPP staff may also identifyies additional constraints related to
defined interfaces which should be monitored in the economic dispatch model. The nature of the
economic study tools is such that the constraints are the only tool in the model which controls the
flow on the transmission lines – without the constraints there is no adherence to the line or
transformer limits, etc. This can be an iterative process which will look for the additional constraints
once an initial set of constraints are added to the model. In this analysis, Power Transfer
Distribution Factor (PTDF) interface constraints will be selected in order to control the flow on
transmission corridors where there are thermal loading and/or voltage stability interface limits.
Each constraint will be identified will includinge normal and emergency ratings. In addition, both
summer and winter ratings may be used. For the purposes of the ITP20 study, the transmission
constraint list will be limited to the following types of issues so that there is a focus on disturbances
on the EHV system:
•
•
•
•
•
•

System Intact and N-1 situations
Existing common right-of way and tower contingencies for 300+ kV facilities6
Thermal loading and voltage stability interfaces
Contingencies of 345 kV or higher voltages transmission lines only
Contingencies of transformers with a 345 kV or higher voltage winding only
Monitored facilities of 115 kV and above voltages only

For the purposes of the ITP10 study, the transmission constraint list will be limited to the following
types of issues so that there is a focus on disturbances on the HV and EHV systems:
• System Intact and N-1 situations
6

NERC Standard TPL-001-4 Table 1 includes outages of any two circuits of a multiple circuit tower as a
Planning event P7, and the loss of all transmission lines on a common right-of-way as an Steady
State & Stability Performance Extreme Event SS2.b.The current NERC Standard TPL-001-0.1
includes outages of any two circuits of a multiple circuit tower line within Category C, and the loss of
all transmission lines on a common right-of-way within category D. NERC Standard TPL-001-2 will
replace this standard (pending FERC approval) and includes such outages in Category P7 and Table
1 – Steady State & Stability Performance Extreme Events.
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•
•
•
•
•

Existing common right-of way and tower contingencies for 100+ kV facilities 7
Thermal loading and voltage stability interfaces
Contingencies of 100 kV or higher voltage transmission lines only
Contingencies of transformers with a 100 kV or higher voltage winding only
Monitored facilities of 100 kV and above voltages only

For the ITP10 study, 100kV and above contingencies will be tested with 6100kV and above facilities
monitored for potential overloads.
Due to the limit on the number of constraints that can be monitored by the economic modeling tool,
not every flow will always be mitigated for every hour. Overloads can occur. The constraint
selection process is designed so that the constraints that would be most likely to occur during the
simulated hours are mitigated.

2.3.1.3 Project Screening Analysis
With the addition of FERC Order 1000, stakeholders will need to provide solutions for screening
through the Detailed Project Proposal (DPP) process. Stakeholders have 30 days to submit
solutions through the DPP process. SPP will start the screening analysis using prototypes which
are developed based on previous EHV plans. These prototypes will be reviewed by stakeholders
who have an opportunity to review the prototypes and offer feedback in their design. SPP will
analyze a wide variety of possible transmission projects which have been identified by staff or
suggested by stakeholders. The purpose of the screening analysis is to identify the grouping of
projects which meet the goals of the future cost-effectively.
Part of the data used in this screening analysis will be conceptual cost estimates developed by
SPP.
2.3.1.4 Interregional Considerations
The starting point for SPP’s power flow models is the Eastern Interconnection Reliability
Assessment Group (ERAG) Multi-regional Modeling Working Group’s (MMWG) model. This model
is developed with input from utilities across the Eastern Interconnection (EI) to develop a
reasonable representation of the entirety of the EI. SPP’s neighbors participate in the MMWG
model development. In addition to incorporating the representation of SPP’s neighbors systems by
utilizing the MMWG modeling data, SPP staff will provide an opportunity for SPP’s Tier 1 neighbors
to update the power flow models SPP uses in the ITP. SPP staff will request that the Tier 1
neighbors update topology, load, generation, dispatch, and other relevant modeling data.
The starting point for the SPP SCUC/SCED model is the publicly available data provided by Ventyx.
This data includes modeling information for the entirety of the EI. SPP staff will provide an
opportunity for SPP’s Tier 1 neighbors to update the SCUC/SCED models SPP uses in the ITP.
SPP staff will request that the Tier 1 neighbors update topology, load, generation, generator
parameters, and other relevant modeling data. SPP will also request that the Tier 1 neighbors
provide an update to the constraint list SPP uses in the ITP.
7

NERC Standard TPL-001-4 Table 1 includes outages of any two circuits on a common structure as a
Planning event P7, and the loss of all transmission lines on a common Right-of-Way as a Steady
State Performance Extreme Event SS2.b.
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2.3.2

Modeling Analysis

2.3.2.1 SCED & SCUC & SCED & SCED Analysis
The economic dispatch model includes stakeholder-vetted data. Generating Uunit cost related data
such as costs and heat rates are taken from commercially-available sources. Other dData
aboutrelated to the physical characteristics of generators that are (not related to unit costs andor
heat rates rates) is reviewed and updated as needed by the members to provide company-specific
values. This data is used to produce the security-constrained economic dispatch (SCED) solution
with the economic modeling software.
The SCUC/SCED solution requires dual optimization processes.
The first process is the security constrained unit commitment (SCUC). Here, the hourly least cost
combination of units that should be committed (turned on) is determined subject to unit-specific
operational constraints (e.g., ramping, minimum output, min/max runtime, startup cost, etc.), and
some critical location-specific transmission reliability constraints (e.g., must-run operational limits);
but without explicit consideration of transmission grid operational costs.
The second process is the security constrained economic dispatch (SCED) solution of the units
determinedcommitted by the SCUC process. HereIn the SCED process, the units are dispatched
(exact unit output determined) in a least-cost manner subject to various transmission operational
constraints (e.g., line thermal limits, voltage support, etc.) and transmission reliability constraints
(e.g., n-1 contingencies) to produce an overall least cost solution for regional load.
SPP staff will use a security constrained economic dispatch software for the economic and unit
commitment analysis. The SCUC and SCED model will solve using nodal LMPs which will commit
and dispatch the generation economically based on unit characteristics, load information, and
transmission constraints. This analysis will determine potential issues including congestion, LMP
variation and trapped generation.

2.3.2.2 Reliability Assessment
In addition to economic modeling for identification of potential congestion, SPP staff will perform a
limited a reliability assessment to identify potential needs in the study horizon.the impact the 20Year transmission plans may have upon system reliability, in order to provide the most costeffective, versatile backbone. The purpose of theis reliability assessment is to determine areas on
the system which may require transmission upgrades in order to comply with applicable reliability
standards.test the robustness of the transmission system and The reliability analysis conducted as
a part of the ITP process is not intended to be a replacement for the NERC Reliability Compliance
test for NERC Reliability Standards requirementsAssessment 8.
The reliability analysis will consist of an AC (thermal and voltage) contingency analysis. For the
ITP20, SPP will monitor 100 kV and above facilities while considering 300 kV and above
contingencies within SPP and first tier neighbors. For the ITP10, SPP will monitor 60 kV and above

8

Adherence to NERC Reliability Standards will continue to be checked through a separate NERC Reliability
Compliance Assessment.
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facilities while considering 100 kV and above contingencies within SPP and first tier neighbor
systems.
The power flow model that was developed and utilized in the economic model will be modified to
incorporate the unit commitment, dispatch and load level associated with the specific hour(s) to be
analyzed (e.g. summer peak, winter peak, light load, etc.) as specified in the study scope. The
specific cases to be analyzed will be approved by the TWG as a part of the study scope
development.
Due to the lack of an available year 20 powerflow model, a year 10 or year 11 powerflow model will
be substituted as a proxy so that both voltage and thermal concerns can be evaluated. In order to
be sure that the various futures and year 20 load levels are considered, analysis will also be
performed on the year 20 cases.
In order to assess reliability from multiple aspects, the limited reliability assessment will be divided
into two portions. The first portion will be performed on the year 20 economic model, simulating the
20 year load levels and dispatch. The analysis will consist of a DC (thermal) contingency analysis,
with and without the identified transmission plans, monitoring the 100 kV and above system while
considering 300 kV and above contingencies.
The second portion of the analysis will be performed on a year 10 or year 11 powerflow model,
establishing a more thorough reliability evaluation of the 100 kV and above system. Theis reliability
analysis will consist of an AC (thermal and voltage) contingency analysis., with and without the
identified transmission plans. For the ITP20, SPP will monitor 100 kV and above facilities while
considering 1300 kV and above contingencies within SPP and first tier neighbors. For the ITP10,
SPP will monitor 60 kV and above facilities while considering 100 kV and above contingencies
within SPP and first tier neighbor systems. In this analysis mitigation plans will be developed for all
violations. Additionally, a transfer capability (FCITC) will be performed on the year 10 or year 11
powerflow model, with and without the identified transmission plans.
A stability screening study willmay be performed to identify potential areas of instability. These
results may influence the selection of projects for the ITP. 9.
Those issues within SPP that are not addressed in this assessment willmay be passed to
subsequent the 10-Year Aassessments for further evaluation. Based on the results of these
analyses, the EHV designs will be refined from a reliability perspective.
Using the power flow models developed in Section 2.3.1, SPP Staff will conduct AC contingency
analysis to determine potential thermal and voltage violations.

2.4

Order 1000 Process

2.4.1

Model Review and Constraint Identification

2.4.2

Detailed Project Proposal (DPP) Open Window
Formatted: Normal
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For the 2010 ITP 20-Year Assessment, this analysis may not be performed.
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2.4.2 As part of the Order 1000 process, the SPP OATT requires a 30 day window for
stakeholders to submit DPP’s. The DPP necessary information must be submitted within the
prescribed 30-day transmission planning response window for DPP submittal in order to qualify as a
DPP to be evaluated as a potential solution to the posted needs. The information required for a
DPP submittal is included in the DPP Submittal Form. Upon receipt of the DPP submittal, SPP will
verify that the DPP was received within the 30-day DPP transmission planning response window,
based on the time and date of the email containing the DPP submittal, and verify that the DPP is
complete. If a DPP Submittal Form was is received outside of the 30-day transmission planning
response window, SPP staff will notify the Submitter via email that its submittal does not DPP has
been disqualifiyed for consideration for incentive points.
2.4.3

Formatted

Solution Development

During the process of the 20-Year AssessmentITP20 and ITP10, SPP staff will review issues that
are identified during the various phases of the study. Those issues may include: thermal overloads,
voltage violations, flowgate congestion, LMP variation and trapped generation. Staff will
presentpost these issues and open the DPP Window as previously described.to stakeholders and
ask for feedback on EHV solutions to those issues. At that time, stakeholders may submit DPP’s to
address the identified needs. In addition, SPP Staff and other stakeholders may submit non-DPP
solutions for evaluation as well. Those pProposed solutions (both DPP and non-DPP) will then be
evaluated through a screening process to determine which solution sets work bestmeet the needs
of the study. The solution sets (or portfolios) that result from the screening process will be further
developed and refined through more detailed analysis. which will include evaluation of benefit
metrics as described in Section III.G of this manual.

Comment [WLS5]: Not sure we really do this

Comment [WLS6]: I believe many of the metrics
are only calculated on the final portfolio

During the process of the 10-Year Assessment, SPP staff will review issues that are identified
during the various phases of the study. Staff will present these issues to stakeholders and ask for
feedback on solutions to those issues. Those proposed solutions will then be evaluated to
determine which solution sets work best. The resulting solutions will be further developed and
refined through more detailed analysis which will include evaluation of additional benefit metrics as
described in this manual.
Proposed projects that pass the initial screening will be placed in the economic model, and a full
economic assessment will be performed. Benefit metrics will be used to distinguish the value of
one set of projects over another and net benefits of the ITP10 plan. The results from the economic
analysis will be used to determine portfolios (groups of projects) which have higher benefits based
on the benefit metrics used. 10 Sensitivities will be defined by the ESWG as input to the decision
making process in order to identify potential variations in benefits.
Seams projects will be considered as potential solutions as part of the ITP10 ITP20 and ITP10
study processes and expansion plans as potential solutions, and SPP will collaborate with
neighboring entities regarding the identified needs, benefits, potential solutions, and costs. For the
neighbors that SPP has an agreement with, joint coordination will be done in accordance with that
agreement.
2.4.4 RFP Process
2.4.4 TBD
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These benefit metrics may be a subset of the metrics used for the ITP20, which will be reviewed by
appropriate working groups.
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2.5

Deliverables

2.5.1

Recommended Transmission Plans

Prior to developing the final set of projects, SPP staff expects to have a transmission plan
developed for each future. Those multiple plans will be analyzed to determine which projects or
combination of projects would be beneficial in all multiple futures. The results of this analysis will be
a single EHV transmission plan that is robust, being adaptable for all of the futures considered, and
adding greater incremental value than incremental cost.
The ITP10 assessment will define a set of transmission upgrades that will be needed to meet the
futures defined in this document. From these futures a recommended transmission plan will be
developed as detailed in the ITP10 scope.
A project implementation plan will be developed for the recommended transmission plan. The final
plan will be structured such that each element can be implemented in a staged manner as actual
system developments approach the assumptions resulting in the need for that element. Each
element will have an economic, or reliability, or policy justification. NTCs will be issued for the ITP10
plan elements in accordance with the OATTTariff, Attachment O, Section VI and SPP written
procedures (see Business Practice 1.15 11). ATPs will be issued for the ITP10 plan elements in
accordance with SPP procedures and business practices.

2.5.1.1 Benefit Metrics
Following is an overview of the 10 benefit metrics that will be considered in the ITP planning
process when evaluating potential transmission projects and portfolios. For further detail on these
metrics, refer to Appendix XX at the end of this document.
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1. Adjusted Production Cost (APC) Savings
The APC metric measures the effect on production cost savings relating to energy production by
generating resources within the SPP footprint by considering Locational Marginal Price (LMP)
for purchases and sales of energy between each area of the transmission grid. The APC metric
quantifies the monetary cost associated with fuel costs, generation dispatch, most grid
congestion, energy purchases, energy sales, emissions and ancillary services. The APC benefit
is calculated as the difference in the production cost simulations for the base case and the
change case. These are aggregated up to a zonal level.
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2. Reduction of Emission Rates and Values
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Transmission projects relieve grid congestion and change generation dispatch which may result
in cost savings associated with reductions to SO2, NOx, and CO2 emissions. Allowance prices
for SO2, NOx, and CO2 emissions are used as inputs to the production cost model simulations
and are specific to the various generating technologies modeled. This metric captures the cost
savings associated with reduced SO2, NOx, and CO2 emissions through the change in
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generation dispatch and the assumed allowance price for these emissions. The reduction of
emission rates and values is reflected in the APC savings.
3. Savings due to Lower Ancillary Service Needs and Production Costs
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Ancillary Services (A/S) are essential to the reliable operation of the electrical system and are
currently reflected in the APC savings mentioned above. A number of operating reserves and
products fall into this category – spinning reserves, ramping up/down, regulation, 10-minute
quick start. The difference in APC for base case and the change case reflects the reduced costs
of procuring the specified A/S needs (e.g., lower procurement cost of the same A/S needs due
to reduced transmission congestion that makes lower-cost resources available to provide A/S).
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4. Avoided or Delayed Reliability Projects
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If a larger project with economic or public policy benefits is pursued, the costs associated with
the reliability projects that are replaced by the larger project represent the avoided or delayed
reliability project benefit of the larger project. The steps taken to determine which reliability
projects were replaced is outlined in Appendix XX at the end of this document. The avoided (or
delayed) reliability project benefit is captured as the avoided cost of delaying or canceling
previously approved reliability projects. The benefit is allocated in accordance with the ratios of
the allocation that would have been applied for the costs of the reliability project.
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5. Capacity Cost Savings due to Reduced On-Peak Transmission Losses
This metric captures the value of generation capacity that may no longer be required due to a
reduction in losses during the system peak. These capital savings will be calculated by applying
the estimated net Cost of New Entry (CONE) to the reduction in installed capacity requirements.
The net CONE is the difference between the annualized CONE and the annual energy and
ancillary service profits a unit of this type is expected to earn in the energy and ancillary service
markets. Monetization of the capacity cost savings will be calculated using the savings in capital
attributed to the corresponding MW reduction in installed capacity requirements.
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6. Assumed Benefit of Mandated Reliability Projects
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This metric captures the inherent value of maintaining transmission reliability. In evaluating
projects within the portfolio that would be built to meet transmission reliability standards (i.e.
classified as a ‘reliability project’ as defined in this manual), the benefit of fixing the reliability
violation should be assumed to be equal to its cost. This benefit will be mutually exclusive from
any other reliability benefit applied to those same projects and will be allocated using a hybrid
approach that utilizes Load Ratio Share and System Reconfiguration, depending upon project
size.
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7. Public Policy Benefits
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This metric captures the value of meeting public policy goals or mandates related to renewable
energy supplies, and the benefit is assumed to be equal to the project cost. As with mandated
reliability upgrades, the assumption is that public policy makers have made a decision that
public benefit is at least equal to the cost of implementing a public policy. This benefit does not
apply to economic decisions made by individual utilities to acquire renewable energy supplies
absent some form of legal requirement to do so. Benefits will be allocated based upon the share
of unmet renewable mandates or goals and only to zone(s) within the state(s) driving the public
policy project(s).
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8. Increased Wheeling Through and Out Revenues
While the energy revenue benefit of increased exports is captured by the APC metric, the APC
metric does not capture any increases in wheeling out or wheeling through revenues associated
with increased transfer capability. These increased wheeling revenues are a benefit as they will
offset part of the transmission projects’ revenue requirements. A historical average wheeling
charge will be utilized to monetize the value of increased wheeling through and out transactions.
These benefits will be allocated according to the methodology in the Tariff for allocating
wheeling revenues.
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9. Marginal Energy Losses Benefit
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This metric captures the reduced MWh quantity of transmission losses that results from
transmission expansions. Standard production cost simulations used to estimate the APC
benefits assume a fixed MWh quantity of transmission losses which does not change with
transmission additions. In reality, transmission projects can result in energy loss reductions and
those can be estimated on a zonal basis through post-processing simulation results.
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10. Mitigation of Transmission Outage Costs
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This metric captures how the availability of new transmission projects decreases congestion and
increases the operational flexibility of the system to mitigate the impacts of transmission
outages. Standard production cost simulations assume that transmission lines and facilities are
available during all hours of the year and that no planned or unexpected outages of
transmission facilities will occur. Thus, the benefit of reducing this additional congestion is not
captured in the standard APC metric. To measure the savings in transmission outage costs due
to transmission expansion, the production cost modeling analysis will be modified to reflect a
realistic level of transmission outages using a subset of historical transmission outage events.
The robustness metrics are described in more detail in the ITP 20 and ITP10-Year Assessment
Robustness Metrics Procedural Manual 12. These 15 metrics are meant to be options which can be
used to capture additional value provided by projects studied in the ITP20-Year Assessment.
•
Captures added value not previously quantified/qualified in SPP’s traditional planning
methods.
•

Levelization of LMPs

•

Improved access to economical resources participating in SPP Markets

•

Change in operating reserves

•

TLR Reduction – Enabling Market Solutions

•

Limited export/import improvements

•
Improved economic market dynamics not measured in the security constrained economic
dispatch model.

12

http://www.spp.org/section.asp?pageID=128
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•
Improved economic market dynamics measured in the nodal security constrained economic
dispatch model.
•

Reduction in market price volatility

•

Reduction of emission rates and values

•

Transmission corridor utilization

•

Ability to reduce cycling of base load units

•

Generation Resource Diversity

•

Ability to serve unexpected new load

•

Part of Overall EHV Overlay Plan
Formatted: Heading 4

2.5.1.2 Consolidation Process
Projects from each Future evaluated in an ITP20 or ITP10 Assessment will be consolidated into a
single recommended portfolio. The criteria for consolidation in each assessment will be approved
by the TWG and ESWG and included in the scope for that assessment.
Consolidation of projects across multiple futures may consist of different types of criteria depending
on the assessment and the number of futures studies. The criteria could be a weighting of futures;
such that projects must meet a certain threshold by summing the weight they receive by inclusion in
the final portfolio of individual futures to meet that threshold. The criteria could be based on the
engineering performance of a project across futures; such that a project must meet certain
engineering performance guidelines in the future(s) for which it was not selected in order to be
included in the final consolidated portfolio.
2.5.2

Final Reports

The deliverable for the ITP20-Year Assessment will be a cost effective EHV design for each future
scenario analyzed and a cost effective single transmission plan that is flexible enough to allow SPP
to meet these futures while timing and staging the anticipated construction of the projects in the
design in an order that will protect from under and over investment. including staging and timing
considerations to convey the appropriate order of implementation. The results of the analysis as
outlined in this manual will be included in the ITP20-Year ITP Report.
The deliverable for the ITP 10 year assessment will be a cost effective design that takes into
account the likelihood of the occurrence of the futures studied. In assessing the design those
elements that are common to both will be used along with additional elements that can be
incrementally added when the benefits are adjusted by the probability of the futures occurrence and
weighed against their incremental cost. Rresults from the 10-Year Assessment will be compiled
into a report detailing the findings and recommendations of SPP Staff. This report will be
incorporated into the STEP Report that is published on an annual basis.
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3 Near-Term ITP Assessment: ITPNT
3.1

Purpose

The third phase of the ITP process is the annual Near-Term Assessment, which will be performed
annually on a rolling window to be defined in the ITP study scope document. This assessment will
analyze the Transmission System for solutions according to NERC Reliability Standards while
incorporating individual Transmission Owner planning requirements. The assumptions for this
assessment will be narrowed further than those for the ITP20-Year and ITP10-Year Assessments.
This narrower focus is intended to ensure continuous adherence to NERC Reliability Standards
while allowing the ITP process as a whole to focus on the creation of a Transmission System that
meets the ITP planning principles.
The ITPNT Near-Term Assessment determines the SPP upgrades required to meet reliability in the
near-term, including those upgrades recommended to the SPP BOD to receive an NTC.
The ITP 20-Year and ITP10-Year plans will be incorporated into the ITPNTNear-Term Assessment
annually. The plans will serve as part of a pool of solutions from which the ITPNTNear-Term plans
are developed to determine the best regional solution for the SPP footprint. There will also be
interaction of the plans based on issued ATPs and NTCs.
3.2

Modeling Data & Assumptions

Per SPP Criteria 3.5, when an entity is in the conceptual planning stages of new facilities that
impact the interconnected operation of the Transmission System, it shall contact the Transmission
Provider so that the optimal integration of any new facilities and potentially benefiting parties can be
identified.
In preparation for the annual update of transmission planning models for each annual planning
cycle, SPP Members, Transmission Customers and other stakeholders must provide to the
Transmission Provider the data specified in Section VII of Attachment O of the OATT.
During the course of the annual planning cycle, if material changes to the data occur, the data
owners must provide timely written notice to the Transmission Provider.
Instructions to access modeling information are posted on the SPP website. 13
The ITPNTNear-Term Assessment will be performed on an annual basis. The study will be
performed on a shorter planning horizon than the ITP10-Year assessment and will focus on the
reliability of the system. The ITPNTNear-Term Assessment will take the following into account:
•
•
•
•
•

NERC Reliability Standards;
SPP Criteria;
Transmission Owner-specific planning criteria as set forth in Section II of Attachment O;
Previously identified and approved transmission projects;
Zonal Reliability Upgrades developed by Transmission Owners, including those that have
their own FERC approved local planning process, to meet local area reliability criteria;
• Long-term firm Transmission Service;

13
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Accommodate and reflect the specific long-term firm transmission service requests of
the Transmission Customers and specific interconnections of Generation
Interconnection Customers no later than when the relevant Service Agreements and
interconnection agreements are accepted by the Commission.
Load forecasts, including the impact on load of existing and planned demand management
programs, exclusive of demand response resources;
Capacity forecasts, including generation additions and retirements;
Existing and planned demand response resources; and
In developing the long term capacity forecasts, the studies will reflect generation and
demand response resources capable of providing any of the functions assessed in the SPP
planning process, and can be relied upon on a long-term basis. Such demand response
resources shall be permitted to participate in the planning process on a comparable basis to
the service provided by comparable generation resources where appropriate.
o

•
•
•
•

TWG has oversight of the ITPNTNear-Term Assessment.
Staff will use the SPP Model Development Working Group (MDWG) models as a starting point for
the ITPNT Near-Term analysis. The MDWG creates new steady-state and dynamic models
annually and updates these models throughout the year.

3.3

Model Development & Analysis

3.3.1

Model Development

3.3.1.1 Inter-Rregional Coordination
SPP is responsible for coordinating transmission planning with each neighboring interconnected
system. SPP will coordinate any activities and studies based on the agreements listed in Addendum
1 to Attachment O of the OATT. As part of the inter-regional coordination process, SPP will share
system plans with neighboring entities and identify system enhancements on the seams.
3.3.1.2 Modeling Process
Planning within SPP is a collaborative process with Transmission Owners, users, and other
stakeholders. Theis ITPNTNear-Term Assessment process requires that Transmission Owners
continue to develop expansion plans to meet the needs of their systems. At the same time, SPP
assesses its system for the ability to meet applicable reliability standards and address stakeholder
concerns, including those of regulators.
The 12-month ITPNTNear-Term planning process focuses on the system’s reliability needs and the
commercial and market needs for all the stakeholders in the SPP footprint. This process was
developed by SPP staff in conjunction with the TWG. The process is shown in the figure below.
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Finalize
Scope
(TWG)

SPP Model
Development

Through MDWG

January

SPP Planning
Model Updates

Local Area
Planning Meeting
2nd Quarter

Repeats Each Year

March
1st Quarter

Perform
Applicable
Reliability
Assessment

Local Area
Planning Meeting

3rd Quarter

June

Local Area
Planning Meeting

4th Quarter

Local Area
Planning Meeting

Develop
Solutions and
Coordinate with
AG/GI
October
Validate Solutions
and Check for
Additional Issues

Stakeholder/BOD Approvals
TWG,
CAWG, MOPC

January

Details regarding key assumptions, models, project data, specific tasks, outstanding issues,
progress reports, maps, and study results are available on the SPP web site.
The steady-state model building begins in January and starts with the SPP MDWG spring case
topology of that same year of the study. Transmission owners and balancing authorities provide
generation dispatch and load information for the years to be studied.
Transmission owners enter network changes into MOD at which time the type and status of the
network upgrades is identified. The type and status of MOD projects identify into which SPP model
set the network change will be entered. Appendix A of this manual provides the listing of the
description of the types and statuses.
Included in the ITPNTNear-Term Assessment models (i.e. ITP Reliability models) are all topology
changes that have a NTC from SPP except projects that have been requested to be removed from
the base ITP reliability models. These exceptions must go through a stakeholder review process as
described below:
Integrated Transmission Planning Manual

26

Southwest Power Pool, Inc.

1) Stakeholder requests NTC project be removed from the base ITP reliability model along with
the reason why they would like the project excluded and re-evaluated in the ITPNT Near
Term.
2) If SPP Tariff Study Group identifies any Transmission Service that may be dependent upon
the project, SPP Planning Group would identify any concerns in connection with removing
the project from the base model and re-evaluating the need
3) The list of NTC projects to be re-evaluated is given to stakeholders for a 15 day review and
comment window.
Generation interconnection facilities are included in the ITP reliability models if they have an
executed Interconnection Agreement (IA) and not on suspension. Generation capacity does not get
included in the assessment until there is an executed transmission service agreement.
Confirmed Long Term Firm transmission service is included in the ITP reliability models. In addition
to Confirmed Firm service mentioned above, the following will also be included: 1) transactions to
make generation and load match. ; 2) proposed generation stations and associated service from
new generation that has a high probability of going into service; i.e. If a planned generating
resource does not have a TSR filed service agreement but does have both a high probability of
going into service and a high probability of obtaining an executed transmission service agreement,
that new generator’s service can be included in the SPP regional reliability planning models if it
meets all of the following requirements:
o
o
o
o

o
o
o

14
15

A formal request has been sent to SPP 14 requesting the generation capacity be included
into the ITP;
The generating resource has a FERC-filed IA not on suspension or FERC-filed interim
IA;
The generating resource has acquired the funding for major equipment;
The generating resource has entered the Aggregate Study or equivalent; Transmission
Owner transmission service study publicly posted on OASIS and has a completed facility
study that is waiting for final results without unmitigated third party impacts 15;
The generating resource has acquired air and environmental permits where applicable;
The generating resource has started construction with major equipment procurement
contracts awarded; and
The generating resource’s unit(s) must be dispatchable and committable.
o If a generating resource does not meet all the above requirements, a formal request
for generation capacity to be included in the ITPNT Near-Term can be made to TWG
on a case by case basis.
 TWG will take into account the following, but not limited to, additional points:
• An exception to include service from generation that will defer
transmission expenditure(s) without a TSR filed service agreement and
without a filed IA or a filed interim IA that have a high probability of going
into service and also getting both an executed IA and an executed
transmission service agreement must meet all of the below requirements:
• A formal request has been sent to SPP14 requesting the generation
capacity be included into the ITP. The request should identify which
transmission upgrades will be deferred

Email sent to planning@spp.org
Eliminates generators that may drop out as a result of changes in study results
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•
•

•

The generating resource has a mitigation plan for the deferred
transmission upgrades until it makes a financial commitment to perform
the upgrades
A Definitive Interconnection System Impact Study Agreement (DISIS) for
the generating resource has been executed, an interim IA has been
requested when the DISIS was posted and a final IA was FERC filed
when applicable
An RFP for the generating resource has been awarded, if applicable

If there is a shortfall between interchange, generation, and load or issues regarding reactive power
support for an area in later years of the ITPNTNear-Term Assessment analysis after the inclusion of
all the above processes the following steps will be used sequentially to address system
deficiencies 16:
1) Exhaust the dispatchable generation of the network customer,
2) Exhaust the Independent Power Producers (IPP) dispatchable generation in the same
model area,
3) Dispatch the remaining unused, dispatchable generation on a pro rata basis within SPP
footprint.
4) When all other options have been exhausted, including the aforementioned formal request
process, include generation resources from the most recently approved ITP10 resource
plan. The addition of these ITP10 generation resources will not automatically generate
NTCs.

If an ITP10 generation resource is being utilized solely for reactive support, then it will be
dispatched to a minimum amount in order to remedy the situation as needed. If additional voltage
support is needed, the addition of static or dynamic resources may be required and used to solve
cases as needed. The addition of these devices will not automatically generate NTCs.
SPP uses scenarios to evaluate reliability. The number of scenarios is determined each year and
approved by the TWG.

16

Non-dispatchable wind generation or other generation with operating restrictions or forecasted projections
shall not be used.
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Below is a flow chart of the SPP planning modeling
process.
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3.3.2
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Modeling Analysis

3.3.2.1 Transmission Operating Guides
SPP uses Transmission Operating Guides in its ITPNTNear-Term Assessment analysis. Appendix B of this manual contains the SPP
procedure to address use of operating guides in planning studies.
3.3.2.2 Assessment Methodology
Each year the assessment’s scope is developed and approved by the TWG. The scope will contain following:
• The years and seasons to be modeled
• Treatment of upgrades in the models
• Scenario cases to be evaluated
• Description of the contingency analysis and monitored facilities
• Any new special conditions that are modeled or evaluated for the study
• Stability analysis may be performed using 5-6 year models 17
3.3.2.3 Solution Development
After SPP performs the reliability assessment identifying the bulk power problems, SPP will present and solicit Transmission Owners and
stakeholders for transmission solutions to those reliability problems. SPP solicits stakeholders in several forums including the planning
summits and working group meetings. After receiving feedback from stakeholders, SPP will take current Aggregate Studies and Generation
Interconnection studies into consideration to develop and validate the best regional solution for problems. Then SPP shares the proposed
solutions with the members and stakeholders at various stakeholder meetings asking for additional feedback on the solutions. This process
repeats for several iterations as staff refines the solutions in a set timeline.
Throughout the process, alternative solutions are proposed by stakeholders. SPP analyzes those alternatives in accordance with Section
III.8 of Attachment O of the OATT.
3.4

Order 1000 Process
Formatted: Normal

17

This stability analysis will be performed once per ITP cycle (i.e. every three years).
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3.4
Under the Order 1000 Process, models will be extremely important such that submitted solutions really address issues on the SPP
system. Models for the ITP will be released by SPP for a review by stakeholders with feedback provided to SPP on corrections to the models
and possible enhancements. There may be 1 or more such reviews needed to address modeling issues as determined by SPP Staff. SPP
will issue a final ITP model identifying key congestion issues and issues needed to be solved during the ITP process. Stakeholder will then
have 30 days after the release of the final model to develop solutions as described in the DPP process and business practice. SPP will
review the solutions in the course of the ITP solution development and select those DPP or solutions (non-DPP) that best provide the
economic and reliability needs of the system. Upon completion of the preliminary results, a Transmission Planning Summit will be held to
review the solutions for stakeholder feedback. Changes may be made based upon feedback from stakeholders. A final ITP report and plan
will be presented to MOPC, Members Committee and Board for approval. Upon approval those projects that meet the Order 1000
requirements will be issued RFP’s for competitive bidding purposes in compliance with the SPP OATT and business practices. The RFP
evaluations will include award of any DPP points to stakeholders that have recommended solutions used by SPP staff for the ITP.
3.5

Deliverables

The deliverable for the ITPNT Near-Term Assessment will be a list of 69 kV+ projects that would maintain the reliability of the SPP Region in
the near term horizon.
In developing the annual STEP report, staff will include a section about the annual ITPNTNear-Term Assessment. This section will
summarize the regional, sub-regional and local transmission needs of the SPP Region in the near term horizon which is assessed to meet
SPP’s reliability needs. The ITPNTNear-Term Assessment results will also contain a list of at least the following upgrades:
o

Regional upgrades required to maintain reliability in accordance with the NERC Reliability Standards and SPP Criteria in the
near term horizon;

o

Zonal upgrades required to maintain reliability in accordance with more stringent individual Transmission Owner planning
criteria in the near term horizon; and

o

Inter-regional upgrades developed with neighboring Transmission Providers to meet inter-regional needs, including results
from the coordinated system plans, in the near term horizon.

Throughout the ITPNTNear-Term Assessment process, SPP shares, discusses, and refines proposed solutions with stakeholders. The
solutions are finalized in the annual STEP report.

4 Issuance of NTCs and ATPs
Once the ITP is reviewed by the MOPC and approved by the BOD, staff will issue NTC letters for approved projects in the 20-Year, ITP10Year, and ITPNTNear-Term Assessments which are within the financial window as approved by the BOD. The NTC is sent to the incumbent
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Transmission Owner(s) for the project. All other projects approved by the BOD in the ITP will receive an Authorization to Plan (ATP). All of
the projects for which an ATP is issued will be posted on the SPP website. ATPS will be included in all future Aggregate Study and
Generation Interconnection study models.

5 Reporting Requirements
Staff will inform the appropriate working groups throughout the year of the progress of the ITP assessments. SPP will also report on these
assessments in its annual STEP report which will include a list of projects from those assessments. The STEP report will be presented to the
BOD for approval.
5.1

Stakeholder Review Process

To show transparency in its planning processes, SPP holds planning summits that allow stakeholders opportunity to engage in, develop, and
review SPP’s on-going planning assessments and their results. SPP also has working groups meetings as another forum for stakeholders
to become involved in SPP planning studies.
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6 Acronyms and Term Definitions
1. AECI – Associated Electric Cooperative, Inc.
2. APC – Adjusted Production Cost: APC is a dollar value calculated by adding the cost of
producing energy to the cost of energy purchases and subtracting the revenue from energy
sales
3. ATP – Authorization to Plan: The ATP is a status given to a project which indicates that the
BOD has approved the project in the SPP ITP and it has not yet been issued an NTC
because it is outside of the NTC financial commitment window.
4. BOD – SPP Board of Directors/Members Committee: The BOD is the governing body of
SPP
4.5.
DPP- Detailed Project Proposal
5.6.
EHV – Extra High Voltage: In this document EHV refers to transmission at 300 kV or
greater
6.7.
ERCOT – Electric Reliability Council of Texas
7.8.
ESWG – Economic Studies Working Group: The ESWG reports to the MOPC and
advises and assists SPP staff, various working groups and task forces in the development
and evaluation principles for economic studies
9. FERC – Federal Energy Regulatory Commission
8.10.
IRP – Integrated Resource Plan: A Utilities resource plan that serves projected load.
9.11.
ITP – Integrated Transmission Plan: The ITP is SPP’s approach to planning
transmission needed to maintain reliability, provide economic benefits, and achieve public
policy goals to the SPP region in both the near and long-term
10.12.
LMP – Locational Marginal Price: Also known as nodal pricing, the LMP is the
incremental cost to the system that would result from one additional unit of energy that is
demanded at a particular node
11.13.
MAPP – Mid-Continent Area Power Pool
12.14.
MDWG – Model Development Working Group: The MDWG is responsible for
maintenance of an annual series of transmission planning models (powerflow and short
circuit models and associated stability database) which represent the current and planned
electric network of SPP
13.15.
MISO – Midwest Independent Transmission System Operator
14.16.
MOPC – Markets and Operations Policy Committee
15.17.
MTF – Metrics Task Force: The MTF is a task force created by the ESWG to create
a list of metrics for the ESWG to consider for use in evaluating projects in the ITP
16.18.
NERC – North American Electric Reliability Corporation
17.19.
NERC TPL – NERC Transmission Planning Standards
18.20.
NTC – Notification to Construct: The NTC is a formal SPP document specifying
approval of and notification to build specific network upgrades with specified need dates for
commercial operation
19.21.
OATT – Open Access Transmission Tariff: SPP’s transmission tariff as posted on
SPP’s website
20.22.
PJM – PJM Interconnection
21.23.
PTDF – Power Transfer Distribution Factor: A PTDF is the percentage of power
transfer flowing through a facility(ies) for a particular transfer when there are no
contingencies.
22.24.
ROW – Right-of-Way: The ROW identifies the strip of land which is needed for
transmission purposes
23.25.
RSC – Regional State Committee: The SPP RSC provides collective state
regulatory agency input on matters of regional importance related to the development and
operation of bulk electric transmission
Integrated Transmission Planning Manual

35

Southwest Power Pool, Inc.

PART IV: Appendices

24.26.
SERC – SERC Reliability Corporation
25.27.
SPP – Southwest Power Pool, Inc.: SPP is a Regional Transmission Organization
26.28.
SPPT – Synergistic Planning Project Team (SPPT): The SPPT is a team which was
created to address comprehensive transmission planning processes and allocation of
transmission costs associated with both existing and strategic issues including transmission
service, generator interconnection, Extra High Voltage (EHV) inter-regional transmission,
wind integration, etc
27.29.
STEP – SPP Transmission Expansion Plan: The STEP is an annual plan which
summarizes activities that impact future development of the SPP transmission grid. The
STEP includes projects approved in the ITP, 10 Year Reliability, Priority Projects, Aggregate
Study, Generation Interconnection, etc.
28.30.
TLR – Transmission Loading Relief: A TLR is a process which is used to reduce
loading on lines which are at risk for an overload
29.31.
TWG – Transmission Working Group: The TWG reports to the MOPC and is
responsible for planning criteria to evaluate transmission additions, seasonal ATC
calculations, seasonal flowgate ratings, oversight of coordinated planning efforts, and
oversight of transmission contingency evaluations
30.32.
WECC – Western Electricity Coordinating Council

7 Benefit Metrics
The section below provides further definition and commentary on each of the 10 benefit metrics that
will be considered in the ITP planning process when evaluating potential transmission projects.
1. Adjusted Production Cost (APC) Savings
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a. Definition:
Formatted: Font: 11 pt

The standard APC metric measures the impact on production cost savings by
considering Locational Marginal Price (LMP) for purchases and sales of energy between
each area of the transmission grid. The APC metric quantifies the monetary cost
associated with fuel costs, generation dispatch, most grid congestion, energy purchases,
energy sales, and other factors that directly relate to energy production by generating
resources in the SPP footprint. The APC calculation also captures cost savings
associated with reducing emissions and ancillary service requirements.
Formatted: Font: (Default) Arial, 11 pt

b. Measurement/Monetization:
Formatted: Font: 11 pt

APC estimates are usually performed for weather-normalized peak load (i.e., 50/50 peak
load).
The APC for an area is determined using a production cost modeling tool that captures
hourly commitment and dispatch profiles for one simulation year. The hourly calculation
accounts for:
Production Costs:
The fuel and non-fuel variable O&M costs of utility-owned or
cost-of-service-contracted generation.
Revenue from Sales: MWh Sold by Utility x Generation-Weighted Avg. Zonal Gen.
LMP
Cost of Purchases: MW Purchased by Utility x Load-Weighted Avg. Zonal Load
LMP
The APC benefit is then based upon the difference in the production cost simulations for
the base case and the change case.
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c. Allocation:

Formatted: Font: (Default) Arial, 11 pt
Formatted: Font: 11 pt

The APC savings are calculated in the production cost simulations on a zonal basis.
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1. Reduction of Emission Rates and Values
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a. Definition:
Allowance prices for SO2, NOx, and CO2 emissions are used as inputs to the production
cost model simulations and are specific to the various generating technologies modeled.
Transmission projects can relieve grid congestion and change generation dispatch,
resulting in cost savings associated with reductions to SO2, NOx, and CO2 emissions.
b. Measurement/Monetization:
The APC calculation captures the cost savings associated with reduced SO2, NOx, and
CO2 emissions, as scoped for each particular economic study, through the assumed
allowance price for these emissions.
The allowance market dynamics that take place separately from events in the energy
market are not considered in this metric. Rather, a simplified approach that assumes
allowances are sold and purchased at known market clearing price is applied and these
allowance prices are included in the calculation of marginal production costs.
c. Allocation:
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The reduction of emission rates and values is captured in the APC, which is calculated
on a zonal basis.
2. Savings due to Lower Ancillary Service Needs and Production Costs
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a. Definition:
Ancillary Services (A/S) are essential to the reliable operation of the electrical system. A
number of operating reserves and products fall into this category – spinning reserves,
ramping up/down, regulation, 10-minute quick start. Current production cost simulation
tools account for energy costs on the system, but generally take a static approach to
modeling sub-hourly A/S needs by setting aside an exogenously determined quantity of
A/S reserves in each hour. However, new transmission projects can contribute to
reduction in A/S system costs through either (1) a reduction in needed A/S quantities or
(2) a reduction in the cost of procuring that quantity.
• Quantity Impact: At present, SPP A/S needs are determined according to the
SPP Market Protocols with input from SPP staff. Findings from renewable
integration studies and analyses suggest that improved transmission topology
can contribute to reducing system A/S needs, which tend to increase as a
function of renewable generation penetration. Therefore, system-wide A/S needs
could be calculated as a function of transmission capacity and transfer capability
among zones.
• Procurement Cost Impact: Conceptually, the cost of providing A/S should be
captured in the APC metric if the simulation software can accurately capture and
simulate A/S requirements and their deployment.
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b. Measurement/Monetization:

The quantity impact will be captured as the formulaic determination of A/S needs
evolves and transmission overlay begins to directly impact zonal or system-wide A/S
needs. At such a point, the benefit from incremental transmission capabilities can be
directly measured by calculating A/S needs in production cost simulations for the
base and change cases.
Similarly, improved production cost modeling of sub-hourly A/S procurement and
deployment can enable the measurement of the cost impacts directly within the APC
calculations.
Monetization of the quantity and cost benefits will be reflected in the overall APC
savings. The production cost simulation will be conducted using the initial A/S needs
for the base case and the same (or possibly reduced) A/S needs for the change
case. The difference in APC for the simulations will then reflect the reduced costs of
procuring the specified A/S needs (e.g., lower procurement cost of the same A/S
needs due to reduced transmission congestion that makes lower-cost resources
available to provide ancillary services).
c. Allocation:
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Benefits will be calculated in the production cost simulations and will be assigned to
the SPP region as a whole and re-allocated to each of the zones on a load ratio
share basis.
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3. Avoided or Delayed Reliability Projects
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a. Definition:
Potential reliability upgrades are reviewed to determine if an upgrade with a greater
economic or policy benefit could defer or replace an identified reliability solution. If
such a larger project with economic or public policy benefits is pursued, the costs
associated with the reliability projects that are replaced by the larger project
represent the avoided or delayed reliability project benefit of the larger project.
b. Measurement/Monetization:
The methodology to determine which reliability projects were replaced with economic
projects follows these steps:
i.
ii.
iii.
iv.

Reliability need identified.
Reliability mitigation provided and tested to ensure successful mitigation.
Congestion in the system identified.
Congestion near and related to reliability needs paired to compare alternative
projects.
v. The value of resolving the congestion with an economic project that also
mitigated the reliability need is measured and compared with the difference in
costs between the projects.
vi. Where cost effective, the economic project was selected to mitigate the
reliability need and relieve the congestion.
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The avoided (or delayed) reliability project benefit is then captured as the avoided
cost of delaying or canceling previously approved reliability projects.

c. Allocation:
The benefit is allocated in accordance with the ratios of the allocation that would
have been applied for the costs of the reliability project.
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4. Capacity Cost Savings due to Reduced On-Peak Transmission Losses
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a. Definition:
This metric captures the value of generation capacity that may no longer be required
due to a reduction in losses during the system peak.
b. Measurement/Monetization:
These capital savings will be calculated by applying the estimated net Cost of New
Entry (CONE) to the reduction in installed capacity requirements. The net CONE is
the difference between the annualized CONE and the annual energy and ancillary
service profits a unit of this type is expected to earn in the energy and ancillary
service markets. The CONE value includes the levelized investment costs and fixed
operating costs of a combustion turbine as reported in the latest version of the
Department of Energy Annual Energy Outlook report or other comparable public
source. The following sources may be used to estimate the average annual energy
and ancillary service profits for a combustion turbine:
• Historical market revenues net of fuel and variable non-fuel operating costs
for combustion turbines in SPP or similar market(s).
•
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Revenues net of fuel and variable non-fuel operating costs for combustion
turbines obtained from production cost simulations of the SPP or similar
market(s).

Monetization of the capacity cost savings will be calculated using the savings in
capital attributed to the corresponding MW reduction in installed capacity
requirements.
c. Allocation:
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The capacity cost savings calculations will be performed zone-by-zone and allocated
accordingly.
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5. Assumed Benefit of Mandated Reliability Projects
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a. Definition:
In evaluating projects within the portfolio that would be built to meet transmission
reliability standards (i.e. classified as a ‘reliability project’ as defined in this manual),
the benefit of fixing the reliability violation should be assumed to be equal to its cost.
This benefit will be mutually exclusive from any other reliability benefit applied to
those same projects.
b. Measurement/Monetization:
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Mandated reliability project benefits are set equal to costs with other economic
benefits, such as APC savings, being additive (or subtractive in the case of losses). It
is important to note that any transmission project with APC savings that result in a
benefit-to-cost (B/C) ratio greater than 1.0 will be considered an ‘economic project’
with no additive reliability benefit, even if it fixes a reliability violation.
c. Allocation:
These benefits will be allocated using a hybrid approach that utilizes Load Ratio
Share and System Reconfiguration, depending upon project size. The System
Reconfiguration approach looks at the flows on all lines in the SPP system, both with
and without the reliability upgrade. All lines with an increase in flow after the
reliability upgrade is placed on outage are identified as having flows relieved by the
reliability upgrade. The allocation of benefits is then based upon the increase in line
flows across the system when the upgrade is on outage. The allocation will vary as
follows, based upon the project size:
i. If the project is < 100 kV, allocate 100% based upon System Reconfiguration.
ii. If the project is 100-300 kV, allocate 2/3 System Reconfiguration, 1/3 Load
Ratio Share.
iii. If the project is > 300 kV, allocate 1/3 System Reconfiguration, 2/3 Load
Ratio Share.
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6. Public Policy Benefits
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a. Definition:
This metric captures the value of meeting public policy goals or mandates related to
renewable energy supplies. Public policy can be met through state law, settlement
agreement, or a regulatory determination made by a state regulatory authority. It
does not include economic decisions made by individual utilities to acquire
renewable energy supplies absent some form of legal requirement to do so.
b. Measurement/Monetization:
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As with mandated reliability upgrades, the assumption is that public policy makers
have made a decision that public benefit is at least equal to the cost of implementing
a public policy. Therefore, the objective is finding the most cost effective method in
meeting that goal, and the benefit in achieving the goal or mandate is assumed to be
equal to the project cost. It is important to note that any transmission project with
APC savings that result in a benefit-to-cost (B/C) ratio greater than 1.0 will be
considered an ‘economic project’ with no additive public policy benefit.
c. Allocation:
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Benefits will be allocated based upon the share of unmet renewable mandates or
goals and only to zone(s) within the state(s) driving the public policy project(s).
7. Increased Wheeling Through and Out Revenues
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a. Definition:
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Increasing ATC with a neighboring region improves import and export opportunities
outside of the footprint. Increasing inter-regional transmission capacity that causes
an increase in through and out transactions will also increase SPP wheeling
revenues. While the energy revenue benefit of increased exports is captured by the
APC metric, the APC metric does not capture any increases in wheeling out or
wheeling through revenues associated with increased transfer capability. These
increased wheeling revenues are a benefit as they will offset part of the transmission
projects’ revenue requirements.
b. Measurement/Monetization:
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The quantity impact will be determined by calculating the incremental long-term
wheeling service that SPP was able to sell due to upgrades and using that historical
ratio to calculate wheeling MW and revenues for export-ATC changes from new
projects in the future. Reduced ratios, or scaling factors, will be considered based
upon additional analyses for very large future ATC increases.
Wheeling revenue calculations as proposed here will not result in double-counting of
benefits with respect to APC calculations. The reason is that in the APC
methodology, imports are priced at the importing region’s internal load LMP, while
exports are valued at the exporting region’s internal generation LMP. As a result,
even if part of the difference is payable as a wheeling charge, the revenues collected
are not counted in either the exporting or importing region’s APC.
An average wheeling charge will be utilized to monetize the value of increased
wheeling through and out transactions. The average SPP wheeling charge will be
calculated by using the actual wheeling revenues divided by the MWh exports
scheduled the previous year.
c. Allocation:
These benefits will be allocated according to the methodology in the Tariff for
allocating wheeling revenues.
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8. Marginal Energy Losses Benefit
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a. Definition:
This metric captures the reduced MWh quantity of transmission losses that results
from transmission expansions. Standard production cost simulations used to
estimate the APC benefits do not reflect that transmission expansions may reduce
the MWh quantity of transmission losses. To simplify simulations and make run-times
of the simulations manageable, load is ‘grossed up’ for average transmission losses.
The simulations then assume that the MWh quantity of losses is fixed and does not
change with transmission additions. However, the production cost savings due to
such energy loss reductions can be estimated through post-processing simulation
results.
b. Measurement/Monetization:
The benefits of the reduced MWh losses will be calculated post-processing by
capturing the Marginal Loss Component (MLC) for the LMP to calculate loss factors.
The actual loss-related energy cost savings will be reduced by the energy cost
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savings already in the APC to arrive at the marginal energy cost savings not
captured in the simulations.

c. Allocation:
The marginal energy loss calculations will be performed zone-by-zone and allocated
accordingly.
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a. Definition:
Standard production cost simulations assume that transmission lines and facilities
are available during all hours of the year and that no planned or unexpected outages
of transmission facilities will occur. In practice, however, planned and unexpected
transmission outages impose non-trivial additional congestion costs on the system.
Thus, the benefit of reducing this additional congestion is not captured in the
standard APC metric. The availability of new transmission projects decreases
congestion and increases the operational flexibility of the system to mitigate the
impacts of transmission outages.
b. Measurement/Monetization:
To measure the savings in transmission outage costs due to transmission expansion,
the production cost modeling analysis will be modified to reflect a realistic level of
transmission outages using a subset of historical transmission outage events.
The benefits will be calculated as the difference between 1) the APC savings due to
the transmission upgrades for a system considering transmission outages and 2) the
standard APC savings due to the transmission upgrades which are calculated for a
system without any transmission outages.
c. Allocation:
These benefits will be calculated on an SPP-wide basis and allocated to zones
based on the load ratio share.
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1 ITP Introduction
1.1

Purpose

The SPP Open Access Transmission Tariff (OATT), Attachment O Section III.8.e, requires the
Southwest Power Pool, Inc. (SPP) to assess the cost effectiveness of proposed transmission
projects in accordance with the Integrated Transmission Planning (ITP) Manual. This manual will
outline the processes for the three Integrated Transmission Planning components: 20-Year, 10Year, and Near-Term Assessments.
The first phase of the ITP process is the 20-Year Assessment, which will be used to examine the
need for additions to the SPP Extra High Voltage (EHV) backbone network over a twenty year
horizon. The 20-Year Assessment is intended to study the plausible long-term high voltage
transmission needs of the SPP region. Because the level of uncertainty over a 20 year horizon is
higher relative to the 10-Year and Near-Term Assessments, the range of future scenarios examined
will normally be broader. This study will give the SPP guidance as to the high voltage transmission
needs of the region under a variety of plausible scenarios. The information learned will serve as
guidance in the other shorter horizon studies so that SPP has a better understanding of which
designs for solutions in those studies make sense over the longer term. In this way SPP will be
better equipped to construct a system that is flexible enough to address changing needs over time
while at the same time striving for a no regrets goal where the transmission authorized to be built by
SPP does not result in over or under investment.
The ITP20 is a value-based planning assessment that will be employed using a diverse array of
power system and economic analysis tools to thoroughly study the SPP transmission system and to
identify cost-effective and robust backbone projects needed to meet each of a broad array of future
scenarios and provide information as to a grid design flexible enough to reasonably accommodate
all of these scenarios. Thus, the study will produce a design for each of the scenarios and provide
information as to an overall design that will be flexible enough to anticipate the scenarios while
taking into account the likelihood of such scenarios occurring based upon the best available
information. Because the degree to which the power transmission landscape will change over this
time frame is not currently known, transmission system expansion is designed with flexibility (i.e.,
enables the ability of the transmission grid to meet a range of possible resource futures) in mind.
The projects identified in the overall design as a result of the ITP20 are expected to provide benefits
to the region across multiple scenarios. Designs for each scenario and the overall design will
provide information that can be used for the Year-10 and Near-Term Assessments, capturing the
needs under particular scenarios that may be used if it is apparent over time that they are more
likely to become reality. While Notices to Construct (NTC’s) are likely will not to be issued for
projects identified through the ITP20, these projects will provide a “pool” of potential solutions that
can be analyzed in subsequent phases of the ITP Process.
The second phase of the ITP process is the 10-Year Assessment (ITP10). The ITP10 is a valuebased planning approach that will analyze the Transmission System in year 10 and identify 100 kV
and above solutions to issues stemming from multiple sources including: (a) the issues that are
identified in the reliability analysis of the 69 kV and above system, and (b) issues identified by the
ITP20 process which are appropriate for the ITP10 study.
The ITP10 process will be similar to the ITP20 process. The ITP10 will evaluate the need for the
ITP20 projects ten years out. It may also evaluate (based upon updated information) the cost
effectiveness of such design including whether projects in the ITP 20 should be eliminated or
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changed and whether other projects should be added. Changes to the ITP 20 design should be
based upon changes to the assumptions originally made in the ITP 20 that should be modified in
the ITP 10 because of better information becoming available. The high voltage design will be
integrated with 100 kV and above facilities that satisfy needs such as: a) resolving potential criteria
violations; b) mitigating known or foreseen congestion; c) improving access to markets; d) staging
transmission expansion; and e) improving interconnections. Economic and reliability analyses will
be utilized as a way to further refine and establish the staging of the projects. Economic analysis
will aid in determining those projects that are the best project alternatives for the 10 year plan. In
the ITP10, the ITP20 futures may be used as a guide for development of the futures most likely
occurring within the 10-year horizon. Generally, the array of future scenarios in the ITP 10 will be
narrower than the ITP 20 and when reasonable utilize a subset of the most likely scenarios utilized
in the ITP 20. This will allow the designs produced in the ITP 20 to have greater applicability and
value in the ITP 10. However, judgment will be employed in varying future scenarios in the ITP 10
from the ITP 20 to take into account changes that have occurred since the ITP 20 study was
performed. The primary focus of the ITP10 is to determine the needs in the horizon year. However,
the 10-year assessment may also analyze the need for projects within the 10 year period as well.
NTC’s may be issued for projects identified through the ITP10.
The ITP Near Term (ITPNT) addresses reliability issues within the SPP system. The ITPNT is done
every year in conjunction with the ITP10 and ITP20. Projects approved out of the ITPNT are for
reliability purposes and have in-service datesfinancial commitment within the next 4 years.
SPP Staff will take all reasonable efforts to preserve the confidentiality of information in accordance
with the provisions of the SPP Tariff (i.e., Sections 17.2(iv) and 18.2(vii); Attachment V
(Section 13.1 and Article 22 of Appendix 6); Exhibit 1 (Section 2.3); Attachment AJ (Section 8); and
Attachment C-One (Clause 7)).
1.2

Process

1.2.1

ITP Planning Horizon Overview

In January of 2009, the SPP Board of Directors (BOD) created the Synergistic Planning Project
Team (SPPT) to address gaps and conflicts in SPP’s transmission planning processes; to develop
a holistic, proactive approach to planning that optimizes individual processes; and to position SPP
to respond to national energy priorities.
The SPPT recommended that the organization adopt a new set of planning principles; develop and
implement an ITP process; develop a plan to monitor the construction of projects approved through
the ITP process; and identify Priority Projects that continue to appear in system reviews as needed
to relieve congestion on existing constraints and connect SPP’s eastern and western regions. The
SPPT recommended that the Regional State Committee (RSC) establish a “highway-byway” cost
allocation methodology for approved projects. 1
The SPPT created the following principles to drive development of the ITP process:
• Focus on regional needs, while considering local needs as well; long range plans (both
ITP20 and ITP10) are to be updated every three years while ITPNT plans are to be updated
annually.

1

The Highway-Byway cost allocation was approved by FERC on June 17, 2010.
http://elibrary.ferc.gov/idmws/nvcommon/NVintf.asp?slcfilelist=12369183:0
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•

•
•

Plan the backbone transmission system to serve SPP load with SPP resources in a costeffective manner. The transmission backbone will:
o Enhance interconnections between SPP’s western and eastern regions
o Strengthen existing ties to the Eastern Interconnection.
o Provide options for planning and coordination to the Western Electricity Coordinating
Council (WECC) and the Electric Reliability Council of Texas (ERCOT) grids in the
future.
Incorporate 20-year physical modeling and 40-year financial analysis timeframes.
Better position SPP to proactively prepare for and respond to national priorities while
providing flexibility to adjust expansion plans.

SPP began performing its planning duties in accordance with the ITP process in January of 2010.
The ITP process is SPP’s approach to planning transmission needed to maintain reliability, provide
economic benefits and achieve public policy goals to the SPP region in both the near and longterm. The ITP process enables SPP and its stakeholders to facilitate the development of a robust
transmission grid that provides regional customers improved access to the SPP region’s diverse
resources.
The ITP process is an iterative three-year process that includes 20-Year 2, 10-Year, and Near-Term
Assessments and targets a reasonable balance between long-term transmission investment and
customer congestion costs (as well as many other benefits).
The ITP process was designed to create synergies by integrating SPP transmission planning
activities which existed prior to its creation including: the EHV Overlay, the Balanced Portfolio, and
the SPP Transmission Expansion Plan (STEP) Reliability Assessment. Consequently, and reaching
the balance above, efficiencies are expected to be realized in the Generation Interconnection and
Aggregate Transmission Service Request study processes. The ITP process works in concert with
SPP’s existing sub-regional planning stakeholder process, and parallels the North American Electric
Reliability Corporation Transmission Planning (NERC TPL) Reliability Standards compliance
process.
The Economic Studies Working Group (ESWG) was also formed in conjunction with the
development of the ITP process and will identify and maintain the processes, modeling
assumptions for various futures and metrics on an ongoing basis for qualifying and quantifying the
transmission projects for the ITP20 and ITP10 Assessments.
The Transmission Working Group (TWG) will identify and maintain the process, model assumptions
and local reliability requirement review on an ongoing basis for qualifying and quantifying the
transmission projects for the ITPNT Assessment.
ITP recommendations that are reviewed and endorsed by the Market Operations and Policy
Committee (MOPC) and approved by the BOD will allow staff to issue NTC letters for approved
projects needed within the financial commitment horizon.
Successful implementation of the ITP process will result in a list of transmission expansion projects,
projected project costs and completion dates that facilitate the creation of a cost-effective, robust,
flexible and responsive transmission network in the SPP footprint.

2

The first iteration of the 20-Year Assessment is studying only year 20. However, in the future, multiple years
may be studied in addition to year 20.
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1.2.2

Process

The ITP process is an iterative three-year component of the SPP Transmission Expansion Plan
(STEP) that includes 20-Year, 10-Year, and Near-Term Assessments. The 20-Year and 10-Year
assessments target a reasonable balance between the cost of long-term transmission investment
on one hand and the benefits of reducing customer congestion costs, and meeting reliability and
policy needs, on the other. As each assessment concludes, more clarity is provided concerning
appropriate investments in new transmission. Finding the appropriate investments is dependent on
the assumptions used to represent possible future outcomes. This targeted approach is both
forward-looking and proactive by designing with an end in mind of having a cost-effective and
responsive transmission network which adheres to the ITP principles and also keeps the FERC
“Nine Transmission Principles” in the forefront. 3
Generally, the ITP20 and ITP10 Assessments are conducted on alternating 18 month schedules as
part of a three year cycle. The ITP20 Assessment begins in year one and is completed midway
through year two. The ITP10 Assessment begins during the second half of year two and is
completed at the end of year three. The ITPNT Assessment is performed each year to ensure
reliability, protect the rights of long-term firm transmission customers and to incorporate local
planning requirements.
Analysis will be performed following the adoption of the study assumptions and will focus upon costeffectiveness, flexibility and robustness.
Cost-effective analysis is a form of economic analysis that allows for the most effective planning
over a longer versus shorter term time frame. This is often referred to as “no regrets” analysis. The
objective is to produce the most economical project planning over the longer term horizon. In
effect, the benefits side of the equation is held constant at some pre-determined standard of
service, and various options over various time horizons for providing that standard of service are
then compared, with the least-cost method identified as the preferred option.
An evaluation of robustness involves a different perspective than does the cost effectiveness
analysis. Robustness includes an evaluation of changes to cost-effective transmission plans for
flexibility as well as incremental cost and benefits. Metrics of robustness may be quantitative and/or
qualitative.
1.2.3

Ad-Hoc Special Studies

The SPP OATT allows for the use of 3 Ad-Hoc or Special Studies during the course of a year. The
purpose of these special studies is to address new regulatory or industry changes that will
significantly affect the SPP transmission system. An Ad-Hoc Study must be approved by the SPP
Board of Directors with a target due date and specific scope of analysis.
1.3

Order 1000 and Interregional Coordination

SPP is responsible for coordinating transmission planning with each neighboring interconnected
system. SPP will coordinate any activities and studies based on the agreements listed in Addendum
1 to Attachment O of the OATT. As part of the inter-regional coordination process, SPP will share
3

These FERC principles are coordination, openness, transparency, information exchange, comparability,
dispute resolution, regional participation, economic planning (congestion) studies, and cost allocation
for new projects, as described more fully in Order 890, Final Rule, pages 245 – 323.
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system plans with neighboring entities and identify system enhancements on the seams.
Additionally, a new competitive bidding window which includes submission of transmission
ideas/solutions, review of those solutions, development of an RFP, RFP submittals and award will
be used for projects that meet the Order 1000 qualifications for competitive bidding. SPPs Order
1000 page can be found here.

2 Long-Term ITP Assessments: ITP20 and ITP10
2.1

Future Development

Due to the uncertainties involved in forecasting future system conditions, a number of diverse
futures or scenarios are considered that take into account multiple variables. Consideration of
multiple futures or scenarios provides for a transmission expansion plan that evolves as economic,
environmental, regulatory, public policy, and technological changes arise that affect the industry.
Initiatives such as plug-in hybrid electric vehicles, smart grid, renewable electricity standards,
environmental regulations, energy storage and conversion applications, and other future
technologies change the way the electric grid is utilized. The futures are defined by the SPP
Strategic Planning Committee (SPC) based on input from the ESWG.
Future scenarios for the ITP 20 will generally be of broader array because of the greater uncertainty
that exits over the longer 20 year time horizon. These futures should be designed to provide
valuable guidance to SPP beyond business as usual. These futures should not be constrained by
what is likely but what is plausible. Futures in the ITP 10 should be narrower in scope and, unless
otherwise warranted by changes in circumstances, be a subset of the immediately preceding ITP 20
Futures. The ITP 10 future scenarios should be plausible and not unlikely. Added weight may be
given to those scenarios that are more likely.
Sensitivities within future scenarios may be performed to help inform decision makers on the
advisability of different generation mixes and of transmission design. Sensitivities may be advisable
in determining the appropriate generation mix in subsequent transmission design phases of the
study. Such sensitivities can help determine trigger points when certain types of generation become
more economic because of variability of fuel prices and other costs impacting the construction or
use of different kinds of generation or whether certain generation may be retired. Sensitivities within
future scenarios in the transmission design phase will help to illustrate how different dispatch
patterns might impact the need for different upgrades within a scenario due to changes in flow
patterns.
2.2

Comment [KH1]: Language that changes to the
base cases will be documented

Modeling Data & Assumptions

The analysis for the ITP20 and ITP10 will consist of engineering models used to facilitate the
development of long range transmission plans. The analysis will be performed utilizing both
economic as well as reliability models that reflect a market based dispatch. These models require
an extensive set of input assumptions that include generation resources, parameters and locations.
The output of these models will allow engineers to determine the appropriate transmission needs
from a regional perspective.
The major input assumptions needed to construct the models contain, but are not limited to: market
structure, load forecasts, fuel pricing and availability, transmission topology, resource forecasts and
parameters, and others.
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Each stakeholder has the opportunity to submit data and review their individual data which is being
used for the study. Stakeholders can then provide specific updates to non-sensitive data.
Sensitive data, such as heat rates, will not be updated by stakeholders. Multiple Stakeholder
reviews are used to coordinate the submitting and vetting of all data used in the economic analysis:
• Load Forecast Review
• Policy Survey
• Generation Resource Plan Review
• Economic Model Review
• Constraint Assessment Review
The data captured in these reviews includes generating unit information, load, renewable
requirements, emission prices, etc., to be included in the study models.
The starting economic dataset to be used in the model will be a commercially available model
provided by the software vendor. This data as well as the powerflow dataset will be available to
SPP stakeholders for review after the appropriate non-disclosure agreements have been signed.
When possible, publicly available data will be used as data for the model runs. This includes data
sets such as fuel curves, common assumptions or other data designated as not proprietary or
confidential.
2.2.1

Footprint

The modeling footprint includes the entire SPP region and nearby areas within the Eastern
Interconnection. The non-SPP areas that may be modeled are MAPP, Midwest ISO, and the
western portions of PJM and SERC. In the event of pending changes in the footprint of a region it
may be advisable to utilize additional sensitivities or scenarios to anticipate and understand the
impact of such changes on the transmission needs of the SPP.
2.2.2

Fuel & Emission Prices

SPP staff assists the ESWG to formulate the fuel and emission price forecasts. These forecasts
are then approved by the ESWG for use in the production cost model.
2.2.3

Load Forecasts

A base load forecast used for the ITP20 Assessment and ITP10 Assessment is developed by the
Model Development Working Group (MDWG) and reviewed by the Transmission Working Group
(TWG) and the ESWG. Load forecast sensitivities are utilized for the ITP20 Assessment.
For load forecasts for entities outside of the SPP footprint, publicly available data will be utilized as
the source of the load forecast, where available. Where not available, publicly available information
on projected load growth will be extrapolated to develop a good representation for load expected in
the study timeframe.
2.2.4

Resources

2.2.4.1 Conventional Resources
2.2.4.1.1 Existing Generation
Generating unit modeling data is required to perform a detailed analysis of economic upgrades.
Stakeholders are asked to review the data inputs for their generating units as part of the Economic
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Model Review. These data types include: Variable Operations & Maintenance (O&M), Variable
O&M Escalation, Fixed O&M, Fixed O&M Escalation, Energy Bid Cost, Energy Bid Markup,
Spinning Reserve Bid, Spinning Reserve Bid Escalation, Heat Rate, Startup Cost Adder, and
Startup Cost Adder Escalation.
Stakeholders are asked to review and provide updated values (if necessary) for non-sensitive data
items. These data items include, but are not limited to: Maximum Capacity, Minimum Capacity,
Must-Run status, Minimum Up Time, Minimum Down Time, Ramp Rate, Forced Outage Rate,
Forced Outage Duration, Maintenance Hours Requirement, Minimum Runtime, Startup Energy
Requirement, Fuel Type, and Emission Rates. Those stakeholders that have Integrated Resource
Plans (IRP) that are submitted to their state are asked to coordinate the information in their IRP
plan with the ITP.
The resource planning input data is vetted by stakeholders to ensure that the modeling of
stakeholder’s existing generation capacity and load positions are accurate.
2.2.4.1.2 New Generation
The ESWG will develop a resource plan for each future scenario based upon expected unit
retirements, unit derates, capital costs, O&M costs and other costs similar to those taken into
account in data inputs for existing units, as well as other relevant factors as part of the development
of a resource plan for each future. The Resource plan will be reviewed by the load serving entities
for accuracy before modeling. Stakeholders have the opportunity to update their new generation
data to ensure the resource plan is being implemented in a reasonable fashion. This data may
include generator type and location of each new resource. The siting of Sensitivities may be
employed in providing additional information to develop the final resource plan for each future
scenario.
2.2.4.2 Renewable Resources
2.2.4.2.1 Existing Generation
Generating unit modeling data is required to perform a detailed analysis of economic upgrades.
Stakeholders are asked to review the data inputs for their generating units as part of the Economic
Model Review. These data types include: Variable O&M, Variable O&M Escalation, Fixed O&M,
Fixed O&M Escalation, Energy Bid Cost, Energy Bid Markup, Spinning Reserve Bid, Spinning
Reserve Bid Escalation, Heat Rate, Startup Cost Adder, and Startup Cost Adder Escalation.
Stakeholders are asked to review and provide updated values (if necessary) for non-sensitive data
items. These data items include but are not limited to: Maximum Capacity, Minimum Capacity,
Must-Run status, Ramp Rate, Forced Outage Rate, Forced Outage Duration, and Maintenance
Hours Requirement. In addition, the most recent year’s historical renewable output characteristics
are developed for each resource, where applicable, namely wind and solar.
2.2.4.2.2 New Generation
Futures may require the modeling of additional wind and other renewable generation capacity
above what is currently in service at the time of the assessment. The amount of renewable
generation modeled is to be determined either as defined in futures identified in the scope, which is
proposed by the ESWG and approved by the appropriate governing committee or through the
analysis of the generation resource mix to be used in each future. The additional target renewable
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level is then met by including additional renewable generation sites in the modeling footprint. The
size and locations of these additional renewable sites are approved by the ESWG. The ESWG will
develop the locations of the renewable generation to be added taking into account the following
factors: potential capacity factors as indicated by data from NREL; the SPP generation
interconnection queue; known environmental obstacles to development; transmission capacity that
exists in areas of SPP that are attractive for the location of renewable generation; the location of the
need for the renewable generation; and other factors deemed relevant by the ESWG. The object of
the generation added should take advantage of the best renewable resources within the SPP while
taking into account the level of interest in development, the barriers to development, and the cost
effective integration of the generation into the SPP region.
2.2.5

Import/Export Limits

In determining projects that will be built as a result of the ITP process, the focus is on benefits to the
SPP region. Unless otherwise called for in the assumptions of a future scenario, the interchange
between SPP and other regions is set and benchmarked to historical levels using hurdle rates and
expected external system conditions during the time period under study. The ESWG reviews the
hurdle rates and the resulting imports/exports for both the resource planning and production cost
modeling phases of the study. Different hurdle rates may be used to accommodate import and
export scenarios within the futures depending on the study scope. The system representation
along the “seams” is reflective of expected facilities and arrangements that are consistent with the
SPP futures being modeled.
DC ties connect the SPP region to the WECC and ERCOT systems. Sold firm transmission service
will be used as a basis for modeling the flow levels of the DC ties. The ESWG will evaluate whether
historical flows are consistent with the service agreements. 4 If there is no sold firm transmission
service on DC ties, the ESWG will consider how to model the DC ties consistent with the developed
futures.
2.2.6 Environmental Regulation
During the course of the ITP Process, environmental regulations may change or be in a state of flux
during the ITP assessment period. The ESWG and SPC will include key environmental regulations
in their development of the futures.
2.2.7
2.3

Sensitivities

Model Development & Analysis

2.3.1

Model Development

As described in the sections below, the models used in the ITP20 and ITP10 are developed based
on information accumulated from various sources. The economic model building process starts
with a package utilizing commercially-available data. Data from SPP stakeholders, Tier 1 entities,
and data from other entities or RTO’s in the Eastern Interconnect (where available) are also
incorporated into the model. In addition, an SPP powerflow model appropriate for the year(s) under
study is imported into the economic model so that the transmission topology is up-to-date. Other
parts of the model development include adding a generation expansion plan (resource planning)
and developing a list of constraints (flowgate selection). Note that SPP does not use Transmission
Operating Guides in its 20-Year or 10-Year Assessment analyses. The economic model, or a
4

In the 2011 ITP10, SPP used historical DC tie usage profiles as an approximation for the respective power
flow across the DC tie.
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package of modeling data for those without the required software license, is made available for
review by SPP members.
The powerflow model used in the ITP20 and ITP10 is based on the most recent series of MDWG
models as approved by the TWG. Approved STEP projects as well as other special projects which
are known by SPP staff (e.g. Entergy (MISO South), AECI projects or those at other seams) are
added to the latest MDWG model as of the beginning of the study. In addition, the power flow
model may be modified as required to reflect the facilities necessary to more accurately represent
the topology near generating facilities that may have been simplified in the MDWG models. This
powerflow is uploaded into the economic dispatch model.
For reliability analysis, the power flow models based on MDWG developed models will be used as a
starting point and a market dispatch developed as part of the security-constrained economic
analysis will be incorporated. These models will be developed for the SPP system coincident peak
load and off-peak load (or other seasons/scenarios as required) using output from the economic
models as a reference for load and generation dispatch.
In general, the ESWG will oversee the development of the economic models. Similarly, the TWG
will oversee the development of the power flow and stability models used in this analysis and they
will be developed through the existing SPP Planning Model Process via the MDWG.
2.3.1.1 Resource Expansion Plans
For each future, SPP will complete forecasts of generating resource additions to balance load and
capacity reserves for zones throughout SPP based on future scenarios designed by the ESWG.
Siting locations for the new resources for each of the futures will be determined under the general
guidelines of this manual. The resource additions will be added to the SPP database at the sited
locations and interconnected in the transmission network model at the appropriate locations.
The resource planning will be conducted in three phases as summarized below.
•

Phase I. Develop a resource expansion plan for each future scenario. The resources will be
selected using an optimal generation expansion model on a regional basis. The expansion
plans will be developed from a resource list of generic prototype generators representing
available future resources. The optimal generation expansion model will be constrained to
maintain specified capacity margins, renewable requirements, and other parameters for each
future.

•

Phase II. The new resources will be spatially located within the SPP sub-areas with the aid of
GIS databases showing locations of transmission lines, natural gas pipelines, railroads,
waterways, substations, as well as environmental maps and data indicating barriers to the
location of generation; NREL studies on renewable energy potential; and data relevant to other
factors that are to be used in the location of new resources pursuant to this manual.

•

Phase III. The generators will be entered into the SPP database and connected to busses in
the transmission system.
2.3.1.1.1 Phase I
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The data defining the generating characteristics of all existing and potential resources, demand and
energy forecasts, fuel price forecasts, emission price forecasts, and other factors will be input to an
optimal generation expansion model to evaluate combinations of candidate resources available to
cost effectively meet future peak demand and energy requirements under the parameters of the
applicable future scenario. This may include the addition of combinations of demand and supply
resources as well as combinations of supply resources. Generators that are under construction or
far enough along in the permitting process shall be considered for inclusion in the existing resource
data. Firm retirements, to the extent known, will also be incorporated in the optimal generation
expansion model.
Additionally, the parameters for each future will be entered into the optimal generation expansion
model. The optimal generation expansion model will be used to determine the appropriate
resources for the appropriate timeframe, maintaining the required minimum capacity margins,
renewable requirements, and other parameters for each future.
Cost and performance estimates for representative generation technologies to be considered as
generator resource additions will be entered into the optimal generation expansion model. An
overall study estimate basis shall be developed to allow all technology costs to be presented on a
consistent level.
Technologies considered will include simple cycle combustion turbine
configurations, combined cycle configurations, pulverized coal units, nuclear, integrated gasification
combined cycle with carbon sequestration (IGCC), and renewable resources (wind, solar,…).
To capture the diversity of the geographic dispersion of wind generation in SPP’s control region,
hourly production profiles from several potential sites within the geographic regions that exhibit the
best potential for wind installation development will be input to the optimal generation expansion
model.
2.3.1.1.2 Phase II
After the sets of resources for each future are approved by the ESWG, the resources will be
spatially sited. A physical spatial location for each generator will be selected based upon the siting
parameters developed in collaboration with the ESWG and SPP staff. The resource sets will be
provided to Transmission Owners for review. The siting effort will incorporate renewable needs,
and other futures parameters, as well as physical siting criteria to determine the proper location for
each resource. This siting effort will be conducted as a screening level exercise to identify site
areas that generally comply with the approved criteria and will not be intended to provide or replace
a full scope power plant siting study. Siting criteria could include, but not be limited to, locating the
resources within a certain distance from existing natural gas pipelines, existing railways, and/or
navigable waterways, etc.
The siting philosophy for conventional resources will incorporate the following general guidelines:
•

•

Do not use transmission as initial siting factor: Let geography and existing infrastructure guide
placement of proxy generation. Existing transmission used as a weighting factor rather than a
primary siting factor.
Site proxy generation by region: Site expansion of conventional model generation in zone with
highest capacity needs.
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•

Avoid greenfield siting for NG fired capacity: NG generation is flexible to site. Locating
generally more peaking NG generation near load centers will have a tendency to reduce the
impact on the transmission system.

•

Limit capacity to 2,400 MW maximum per location: Limiting total capacity per location
potentially minimizes the impact of contingencies removing large blocks of capacity from
service.
Site base load non-nuclear steam capacity in 600 MW increments; nuclear capacity in 1200 MW

•

2.3.1.1.3 Phase III
After the resource sites are approved, the new resources will be added to the SPP database and
interconnected in the transmission network model at the appropriate locations. The data will be
used in subsequent analyses by SPP and will allow SPP to connect the resources to specific buses
for the transmission models.
2.3.1.2 Constraint Selection
The nature of the economic study tools is such that the transmission constraints are the only tool in
the model which controls the flow on the transmission lines – without the transmission constraints
there is no adherence to the line or transformer limits, etc. The selection of transmission
constraints is generally an iterative process that starts with an initial set of constraints and is then
augmented with additional constraints through analysis of resource dispatch and transmission flows
under contingency conditions.
The current NERC Book of Flowgates may be used as an initial list of constraints. Through a
constraint selection analysis, SPP will define additional constraints which are vetted and approved
by the TWG. Using a transmission analysis tool, SPP staff may also identify additional constraints
related to defined interfaces which should be monitored in the economic dispatch model. In this
analysis, Power Transfer Distribution Factor (PTDF) interface constraints will be selected in order to
control the flow on transmission corridors where there are thermal loading and/or voltage stability
interface limits.
Each constraint identified will include normal and emergency ratings. In addition, both summer and
winter ratings may be used.
For the purposes of the ITP20 study, the transmission constraint list will be limited to the following
types of issues so that there is a focus on disturbances on the EHV system:
• System Intact and N-1 situations
Existing common right-of way and tower contingencies for 300+ kV facilities 5
• Thermal loading and voltage stability interfaces
• Contingencies of 345 kV or higher voltage transmission lines only
• Contingencies of transformers with a 345 kV or higher voltage winding only
• Monitored facilities of 115 kV and above voltages only
•

For the purposes of the ITP10 study, the transmission constraint list will be limited to the following
types of issues so that there is a focus on disturbances on the HV and EHV systems:
5

NERC Standard TPL-001-4 Table 1 includes outages of any two circuits of a multiple circuit tower as a
Planning event P7, and the loss of all transmission lines on a common right-of-way as an Steady
State & Stability Performance Extreme Event SS2.b.
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•
•
•
•
•
•

System Intact and N-1 situations
Existing common right-of way and tower contingencies for 100+ kV facilities 6
Thermal loading and voltage stability interfaces
Contingencies of 100 kV or higher voltage transmission lines only
Contingencies of transformers with a 100 kV or higher voltage winding only
Monitored facilities of 100 kV and above voltages only

Due to the limit on the number of constraints that can be monitored by the economic modeling tool,
not every flow will always be mitigated for every hour. Overloads can occur. The constraint
selection process is designed so that the constraints that would be most likely to occur during the
simulated hours are mitigated.
2.3.1.3 Project Screening Analysis
With the addition of FERC Order 1000, stakeholders will need to provide solutions for screening
through the Detailed Project Proposal (DPP) process. Stakeholders have 30 days to submit
solutions through the DPP process. SPP will analyze a wide variety of possible transmission
projects which have been identified by staff or suggested by stakeholders. The purpose of the
screening analysis is to identify the grouping of projects which meet the goals of the future costeffectively.
Part of the data used in this screening analysis will be conceptual cost estimates developed by
SPP.
2.3.1.4 Interregional Considerations
The starting point for SPP’s power flow models is the Eastern Interconnection Reliability
Assessment Group (ERAG) Multi-regional Modeling Working Group’s (MMWG) model. This model
is developed with input from utilities across the Eastern Interconnection (EI) to develop a
reasonable representation of the entirety of the EI. SPP’s neighbors participate in the MMWG
model development. In addition to incorporating the representation of SPP’s neighbors systems by
utilizing the MMWG modeling data, SPP staff will provide an opportunity for SPP’s Tier 1 neighbors
to update the power flow models SPP uses in the ITP. SPP staff will request that the Tier 1
neighbors update topology, load, generation, dispatch, and other relevant modeling data.
The starting point for the SPP SCUC/SCED model is the publicly available data compiled and
provided by Ventyx. This data includes modeling information for the entirety of the EI. SPP staff will
provide an opportunity for SPP’s Tier 1 neighbors to update the SCUC/SCED models SPP uses in
the ITP. SPP staff will request that the Tier 1 neighbors update topology, load, generation,
generator parameters, and other relevant modeling data. SPP will also request that the Tier 1
neighbors provide an update to the constraint list SPP uses in the ITP.
2.3.2

6

Modeling Analysis

NERC Standard TPL-001-4 Table 1 includes outages of any two circuits on a common structure as a
Planning event P7, and the loss of all transmission lines on a common Right-of-Way as a Steady
State Performance Extreme Event SS2.b.
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2.3.2.1 SCUC & SCED Analysis
The economic dispatch model includes stakeholder-vetted data. Generating unit cost data and heat
rates are taken from commercially-available sources. Data related to the physical characteristics of
generators (not related to unit costs or heat rates) is reviewed and updated as needed by the
members to provide company-specific values. This data is used to produce the securityconstrained economic dispatch (SCED) solution with the economic modeling software.
The SCUC/SCED solution requires dual optimization processes. The first process is the security
constrained unit commitment (SCUC). Here, the hourly least cost combination of units that should
be committed (turned on) is determined subject to unit-specific operational constraints (e.g.,
ramping, minimum output, min/max runtime, startup cost, etc.), and some critical location-specific
transmission reliability constraints (e.g., must-run operational limits); but without explicit
consideration of transmission grid operational costs.
The second process is the SCED solution of the units committed by the SCUC process. In the
SCED process, the units are dispatched (exact unit output determined) in a least-cost manner
subject to various transmission operational constraints (e.g., line thermal limits, voltage support,
etc.) and transmission reliability constraints (e.g., n-1 contingencies) to produce an overall least
cost solution for regional load.
The SCUC and SCED model will solve using nodal LMPs which will commit and dispatch the
generation economically based on unit characteristics, load information, and transmission
constraints. This analysis will determine potential issues including congestion, LMP variation and
trapped generation.
2.3.2.2 Reliability Assessment
In addition to economic modeling for identification of potential congestion, SPP staff will perform a
reliability assessment to identify potential needs in the study horizon. The purpose of the reliability
assessment is to determine areas on the system which may require transmission upgrades in order
to comply with applicable reliability standards. The reliability analysis conducted as a part of the
ITP process is not intended to be a replacement for the NERC Reliability Compliance Assessment 7.
The reliability analysis will consist of an AC (thermal and voltage) contingency analysis. For the
ITP20, SPP will monitor 100 kV and above facilities while considering 300 kV and above
contingencies within SPP and first tier neighbors. For the ITP10, SPP will monitor 60 kV and above
facilities while considering 100 kV and above contingencies within SPP and first tier neighbor
systems.
The power flow model that was developed and utilized in the economic model will be modified to
incorporate the unit commitment, dispatch and load level associated with the specific hour(s) to be
analyzed (e.g. summer peak, winter peak, light load, etc.) as specified in the study scope. The
specific cases to be analyzed will be approved by the TWG as a part of the study scope
development.
A stability screening study may be performed to identify potential areas of instability. These results
may influence the selection of projects for the ITP.

7

Adherence to NERC Reliability Standards will continue to be checked through a separate NERC Reliability
Compliance Assessment.
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Those issues within SPP that are not addressed in this assessment may be passed to subsequent
assessments for further evaluation.
2.4

Order 1000 Process

2.4.1

Model Review and Constraint Identification

2.4.2

Detailed Project Proposal (DPP) Open Window

As part of the Order 1000 process, the SPP OATT requires a 30 day window for stakeholders to
submit DPP’s. The DPP necessary information must be submitted within the prescribed 30-day
transmission planning response window for DPP submittal in order to qualify as a DPP to be
evaluated as a potential solution to the posted needs. The information required for a DPP submittal
is included in the DPP Submittal Form. Upon receipt of the DPP submittal, SPP will verify that the
DPP was received within the 30-day DPP transmission planning response window, based on the
time and date of the email containing the DPP submittal, and verify that the DPP is complete. If a
DPP Submittal Form was received outside the 30-day transmission planning response window,
SPP staff will notify the Submitter via email that its submittal has been disqualified for consideration
for incentive points.
2.4.3

Solution Development

During theITP20 and ITP10, SPP staff will review issues that are identified during the various
phases of the study. Those issues may include: thermal overloads, voltage violations, flowgate
congestion, LMP variation and trapped generation. Staff will post these issues and open the DPP
Window as previously described. At that time, stakeholders may submit DPP’s to address the
identified needs. In addition, SPP Staff and other stakeholders may submit non-DPP solutions for
evaluation as well. Proposed solutions (both DPP and non-DPP) will then be evaluated through a
screening process to determine which solution sets meet the needs of the study. The solution sets
(or portfolios) that result from the screening process will be further developed and refined through
more detailed analysis.
Proposed projects that pass the initial screening will be placed in the economic model, and a full
economic assessment will be performed. Benefit metrics will be used to distinguish the value of
one set of projects over another. The results from the economic analysis will be used to determine
portfolios (groups of projects) which have higher benefits based on the benefit metrics used.
Sensitivities will be defined by the ESWG as input to the decision making process in order to
identify potential variations in benefits.
Seams projects will be considered as potential solutions as part of the ITP20 and ITP10 study
processes and expansion plans, and SPP will collaborate with neighboring entities regarding the
identified needs, benefits, potential solutions, and costs. For the neighbors that SPP has an
agreement with, joint coordination will be done in accordance with that agreement.
2.4.4
TBD

RFP Process
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2.5

Deliverables

2.5.1

Recommended Transmission Plans

Prior to developing the final set of projects, SPP staff expects to have a transmission plan
developed for each future. Those multiple plans will be analyzed to determine which projects or
combination of projects would be beneficial in multiple futures. The results of this analysis will be a
single transmission plan that is robust, being adaptable for all of the futures considered, and adding
greater incremental value than incremental cost.
A project implementation plan will be developed for the recommended transmission plan. The final
plan will be structured such that each element can be implemented in a staged manner as actual
system developments approach the assumptions resulting in the need for that element. Each
element will have an economic, reliability, or policy justification. NTCs will be issued for the ITP10
plan elements in accordance with the OATT, Attachment O, Section VI and SPP written procedures
(see Business Practice 1.15 8).

2.5.1.1 Benefit Metrics
Following is an overview of the 10 benefit metrics that will be considered in the ITP planning
process when evaluating potential transmission projects and portfolios. For further detail on these
metrics, refer to the Benefit Metrics section in the appendix of this document.
1. Adjusted Production Cost (APC) Savings
The APC metric measures the effect on production cost savings relating to energy production by
generating resources within the SPP footprint by considering Locational Marginal Price (LMP)
for purchases and sales of energy between each area of the transmission grid. The APC metric
quantifies the monetary cost associated with fuel costs, generation dispatch, most grid
congestion, energy purchases, energy sales, emissions and ancillary services. The APC benefit
is calculated as the difference in the production cost simulations for the base case and the
change case. These are aggregated up to a zonal level.
2. Reduction of Emission Rates and Values
Transmission projects relieve grid congestion and change generation dispatch which may result
in cost savings associated with reductions to SO2, NOx, and CO2 emissions. Allowance prices
for SO2, NOx, and CO2 emissions are used as inputs to the production cost model simulations
and are specific to the various generating technologies modeled. This metric captures the cost
savings associated with reduced SO2, NOx, and CO2 emissions through the change in
generation dispatch and the assumed allowance price for these emissions. The reduction of
emission rates and values is reflected in the APC savings.
3. Savings due to Lower Ancillary Service Needs and Production Costs
Ancillary Services (A/S) are essential to the reliable operation of the electrical system and are
currently reflected in the APC savings mentioned above. A number of operating reserves and
8

SPP.org > Org Groups > Access SPP’s Governing Documents > OATT Business Practices
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products fall into this category – spinning reserves, ramping up/down, regulation, and 10-minute
quick start. The difference in APC for base case and the change case reflects the reduced costs
of procuring the specified A/S needs (e.g., lower procurement cost of the same A/S needs due
to reduced transmission congestion that makes lower-cost resources available to provide A/S).
4. Avoided or Delayed Reliability Projects
If a larger project with economic or public policy benefits is pursued, the costs associated with
the reliability projects that are replaced by the larger project represent the avoided or delayed
reliability project benefit of the larger project. The steps taken to determine which reliability
projects were replaced is outlined in the Benefit Metrics section in the appendix of this
document. The avoided (or delayed) reliability project benefit is captured as the avoided cost of
delaying or canceling previously approved reliability projects. The benefit is allocated in
accordance with the ratios of the allocation that would have been applied for the costs of the
reliability project.
5. Capacity Cost Savings due to Reduced On-Peak Transmission Losses
This metric captures the value of generation capacity that may no longer be required due to a
reduction in losses during the system peak. These capital savings will be calculated by applying
the estimated net Cost of New Entry (CONE) to the reduction in installed capacity requirements.
The net CONE is the difference between the annualized CONE and the annual energy and
ancillary service profits a unit of this type is expected to earn in the energy and ancillary service
markets. Monetization of the capacity cost savings will be calculated using the savings in capital
attributed to the corresponding MW reduction in installed capacity requirements.
6. Assumed Benefit of Mandated Reliability Projects
This metric captures the inherent value of maintaining transmission reliability. In evaluating
projects within the portfolio that would be built to meet transmission reliability standards (i.e.
classified as a ‘reliability project’ as defined in this manual), the benefit of fixing the reliability
violation should be assumed to be equal to its cost. This benefit will be mutually exclusive from
any other reliability benefit applied to those same projects and will be allocated using a hybrid
approach that utilizes Load Ratio Share and System Reconfiguration, depending upon project
size.
7. Public Policy Benefits
This metric captures the value of meeting public policy goals or mandates related to renewable
energy supplies, and the benefit is assumed to be equal to the project cost. As with mandated
reliability upgrades, the assumption is that public policy makers have made a decision that
public benefit is at least equal to the cost of implementing a public policy. This benefit does not
apply to economic decisions made by individual utilities to acquire renewable energy supplies
absent some form of legal requirement to do so. Benefits will be allocated based upon the share
of unmet renewable mandates or goals and only to zone(s) within the state(s) driving the public
policy project(s).
8. Increased Wheeling Through and Out Revenues
While the energy revenue benefit of increased exports is captured by the APC metric, the APC
metric does not capture any increases in wheeling out or wheeling through revenues associated
with increased transfer capability. These increased wheeling revenues are a benefit as they will
offset part of the transmission projects’ revenue requirements. A historical average wheeling
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charge will be utilized to monetize the value of increased wheeling through and out transactions.
These benefits will be allocated according to the methodology in the Tariff for allocating
wheeling revenues.
9. Marginal Energy Losses Benefit
This metric captures the reduced MWh quantity of transmission losses that results from
transmission expansions. Standard production cost simulations used to estimate the APC
benefits assume a fixed MWh quantity of transmission losses which does not change with
transmission additions. In reality, transmission projects can result in energy loss reductions and
those can be estimated on a zonal basis through post-processing simulation results.
10. Mitigation of Transmission Outage Costs
This metric captures how the availability of new transmission projects decreases congestion and
increases the operational flexibility of the system to mitigate the impacts of transmission
outages. Standard production cost simulations assume that transmission lines and facilities are
available during all hours of the year and that no planned or unexpected outages of
transmission facilities will occur. Thus, the benefit of reducing this additional congestion is not
captured in the standard APC metric. To measure the savings in transmission outage costs due
to transmission expansion, the production cost modeling analysis will be modified to reflect a
realistic level of transmission outages using a subset of historical transmission outage events.
2.5.1.2 Consolidation Process
Projects from each Future evaluated in an ITP20 or ITP10 Assessment will be consolidated into a
single recommended portfolio. The criteria for consolidation in each assessment will be approved
by the TWG and ESWG and included in the scope for that assessment.
Consolidation of projects across multiple futures may consist of different types of criteria depending
on the assessment and the number of futures studies. The criteria could be a weighting of futures;
such that projects must meet a certain threshold by summing the weight they receive by inclusion in
the final portfolio of individual futures to meet that threshold. The criteria could be based on the
engineering performance of a project across futures; such that a project must meet certain
engineering performance guidelines in the future(s) for which it was not selected in order to be
included in the final consolidated portfolio.
2.5.2

Final Reports

The deliverable for the ITP20 Assessment will be a cost effective EHV design for each future
scenario analyzed and a cost effective single transmission plan that is flexible enough to allow SPP
to meet these futures while timing and staging the anticipated construction of the projects in the
design in an order that will protect from under and over investment. The results of the analysis as
outlined in this manual will be included in the ITP20 Report.
The deliverable for the ITP10 assessment will be a cost effective design that takes into account the
likelihood of the occurrence of the futures studied. In assessing the design those elements that are
common to both will be used along with additional elements that can be incrementally added when
the benefits are adjusted by the probability of the futures occurrence and weighed against their
incremental cost. Results from the 10-Year Assessment will be compiled into a report detailing the
findings and recommendations of SPP Staff. This report will be incorporated into the STEP Report
that is published on an annual basis.
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3 Near-Term ITP Assessment: ITPNT
3.1

Purpose

The third phase of the ITP process is the annual Near-Term Assessment, which will be performed
annually on a rolling window to be defined in the ITP study scope document. This assessment will
analyze the Transmission System for solutions according to NERC Reliability Standards while
incorporating individual Transmission Owner planning requirements. The assumptions for this
assessment will be narrowed further than those for the ITP20 and ITP10 Assessments. This
narrower focus is intended to ensure continuous adherence to NERC Reliability Standards while
allowing the ITP process as a whole to focus on the creation of a Transmission System that meets
the ITP planning principles.
The ITPNT Assessment determines the SPP upgrades required to meet reliability in the near-term,
including those upgrades recommended to the SPP BOD to receive an NTC.
The ITP20 and ITP10 plans will be incorporated into the ITPNT Assessment annually. The plans
will serve as part of a pool of solutions from which the ITPNT plans are developed to determine the
best regional solution for the SPP footprint. There will also be interaction of the plans based on
issued NTCs.
3.2

Modeling Data & Assumptions

Per SPP Criteria 3.5, when an entity is in the conceptual planning stages of new facilities that
impact the interconnected operation of the Transmission System, it shall contact the Transmission
Provider so that the optimal integration of any new facilities and potentially benefiting parties can be
identified.
In preparation for the annual update of transmission planning models for each annual planning
cycle, SPP Members, Transmission Customers and other stakeholders must provide to the
Transmission Provider the data specified in Section VII of Attachment O of the OATT.
During the course of the annual planning cycle, if material changes to the data occur, the data
owners must provide timely written notice to the Transmission Provider.
Instructions to access modeling information are posted on the SPP website. 9
The ITPNT Assessment will be performed on an annual basis. The study will be performed on a
shorter planning horizon than the ITP10 assessment and will focus on the reliability of the system.
The ITPNT Assessment will take the following into account:
•
•
•
•
•

NERC Reliability Standards;
SPP Criteria;
Transmission Owner-specific planning criteria as set forth in Section II of Attachment O;
Previously identified and approved transmission projects;
Zonal Reliability Upgrades developed by Transmission Owners, including those that have
their own FERC approved local planning process, to meet local area reliability criteria;
• Long-term firm Transmission Service;

9

http://www.spp.org/section.asp?pageID=108
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Accommodate and reflect the specific long-term firm transmission service requests of
the Transmission Customers and specific interconnections of Generation
Interconnection Customers no later than when the relevant Service Agreements and
interconnection agreements are accepted by the Commission.
Load forecasts, including the impact on load of existing and planned demand management
programs, exclusive of demand response resources;
Capacity forecasts, including generation additions and retirements;
Existing and planned demand response resources; and
In developing the long term capacity forecasts, the studies will reflect generation and
demand response resources capable of providing any of the functions assessed in the SPP
planning process, and can be relied upon on a long-term basis. Such demand response
resources shall be permitted to participate in the planning process on a comparable basis to
the service provided by comparable generation resources where appropriate.
o

•
•
•
•

TWG has oversight of the ITPNT Assessment.
Staff will use the SPP MDWG models as a starting point for the ITPNT analysis. The MDWG
creates new steady-state and dynamic models annually and updates these models throughout the
year.
3.3

Model Development & Analysis

3.3.1

Model Development

3.3.1.1 Interregional Coordination
SPP is responsible for coordinating transmission planning with each neighboring interconnected
system. SPP will coordinate any activities and studies based on the agreements listed in Addendum
1 to Attachment O of the OATT. As part of the inter-regional coordination process, SPP will share
system plans with neighboring entities and identify system enhancements on the seams.
3.3.1.2 Modeling Process
Planning within SPP is a collaborative process with Transmission Owners, users, and other
stakeholders. The ITPNT Assessment process requires that Transmission Owners continue to
develop expansion plans to meet the needs of their systems. At the same time, SPP assesses its
system for the ability to meet applicable reliability standards and address stakeholder concerns,
including those of regulators.
The 12-month ITPNT planning process focuses on the system’s reliability needs and the
commercial and market needs for all the stakeholders in the SPP footprint. This process was
developed by SPP staff in conjunction with the TWG. The process is shown in the figure below.
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Finalize
Scope
(TWG)

SPP Model
Development

Through MDWG

January

SPP Planning
Model Updates

Local Area
Planning Meeting
2nd Quarter

Repeats Each Year

March
1st Quarter

Perform
Applicable
Reliability
Assessment

Local Area
Planning Meeting

3rd Quarter

June

Local Area
Planning Meeting

4th Quarter

Local Area
Planning Meeting

Develop
Solutions and
Coordinate with
AG/GI
October
Validate Solutions
and Check for
Additional Issues

Stakeholder/BOD Approvals
TWG,
CAWG, MOPC

January

Details regarding key assumptions, models, project data, specific tasks, outstanding issues,
progress reports, maps, and study results are available on the SPP web site.
The steady-state model building begins in January and starts with the SPP MDWG spring case
topology of that same year of the study. Transmission owners and balancing authorities provide
generation dispatch and load information for the years to be studied.
Transmission owners enter network changes into MOD at which time the type and status of the
network upgrades is identified. The type and status of MOD projects identify into which SPP model
set the network change will be entered. Appendix A of this manual provides the listing of the
description of the types and statuses.
Included in the ITPNT Assessment models (i.e. ITP Reliability models) are all topology changes that
have a NTC from SPP except projects that have been requested to be removed from the base ITP
reliability models. These exceptions must go through a stakeholder review process as described
below:
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1) Stakeholder requests NTC project be removed from the base ITP reliability model along with
the reason why they would like the project excluded and re-evaluated in the ITPNT.
2) If SPP Tariff Study Group identifies any Transmission Service that may be dependent upon
the project, SPP Planning Group would identify any concerns in connection with removing
the project from the base model and re-evaluating the need
3) The list of NTC projects to be re-evaluated is given to stakeholders for a 15 day review and
comment window.
Generation interconnection facilities are included in the ITP reliability models if they have an
executed Interconnection Agreement (IA) and not on suspension. Generation capacity does not get
included in the assessment until there is an executed transmission service agreement.
Confirmed Long Term Firm transmission service is included in the ITP reliability models. In addition
to Confirmed Firm service mentioned above, the following will also be included: 1) transactions to
make generation and load match. ; 2) proposed generation stations and associated service from
new generation that has a high probability of going into service; i.e. If a planned generating
resource does not have a TSR filed service agreement but does have both a high probability of
going into service and a high probability of obtaining an executed transmission service agreement,
that new generator’s service can be included in the SPP regional reliability planning models if it
meets all of the following requirements:
o
o
o
o

o
o
o

10
11

A formal request has been sent to SPP 10 requesting the generation capacity be included
into the ITP;
The generating resource has a FERC-filed IA not on suspension or FERC-filed interim
IA;
The generating resource has acquired the funding for major equipment;
The generating resource has entered the Aggregate Study or equivalent; Transmission
Owner transmission service study publicly posted on OASIS and has a completed facility
study that is waiting for final results without unmitigated third party impacts 11;
The generating resource has acquired air and environmental permits where applicable;
The generating resource has started construction with major equipment procurement
contracts awarded; and
The generating resource’s unit(s) must be dispatchable and committable.
o If a generating resource does not meet all the above requirements, a formal request
for generation capacity to be included in the ITPNT can be made to TWG on a case
by case basis.
 TWG will take into account the following, but not limited to, additional points:
• An exception to include service from generation that will defer
transmission expenditure(s) without a TSR filed service agreement and
without a filed IA or a filed interim IA that have a high probability of going
into service and also getting both an executed IA and an executed
transmission service agreement must meet all of the below requirements:
• A formal request has been sent to SPP14 requesting the generation
capacity be included into the ITP. The request should identify which
transmission upgrades will be deferred
• The generating resource has a mitigation plan for the deferred
transmission upgrades until it makes a financial commitment to perform
the upgrades

Email sent to planning@spp.org
Eliminates generators that may drop out as a result of changes in study results
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•

•

A Definitive Interconnection System Impact Study Agreement (DISIS) for
the generating resource has been executed, an interim IA has been
requested when the DISIS was posted and a final IA was FERC filed
when applicable
An RFP for the generating resource has been awarded, if applicable

If there is a shortfall between interchange, generation, and load or issues regarding reactive power
support for an area in later years of the ITPNT Assessment analysis after the inclusion of all the
above processes the following steps will be used sequentially to address system deficiencies 12:
1) Exhaust the dispatchable generation of the network customer,
2) Exhaust the Independent Power Producers (IPP) dispatchable generation in the same
model area,
3) Dispatch the remaining unused, dispatchable generation on a pro rata basis within SPP
footprint.
4) When all other options have been exhausted, including the aforementioned formal request
process, include generation resources from the most recently approved ITP10 resource
plan. The addition of these ITP10 generation resources will not automatically generate
NTCs.
If an ITP10 generation resource is being utilized solely for reactive support, then it will be
dispatched to a minimum amount in order to remedy the situation as needed. If additional voltage
support is needed, the addition of static or dynamic resources may be required and used to solve
cases as needed. The addition of these devices will not automatically generate NTCs.
SPP uses scenarios to evaluate reliability. The number of scenarios is determined each year and
approved by the TWG.

12

Non-dispatchable wind generation or other generation with operating restrictions or forecasted projections
shall not be used.
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Below is a flow chart of the SPP planning modeling
process.
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Modeling Analysis

3.3.2.1 Transmission Operating Guides
SPP uses Transmission Operating Guides in its ITPNT Assessment analysis. Appendix B of this manual contains the SPP procedure to
address use of operating guides in planning studies.
3.3.2.2 Assessment Methodology
Each year the assessment’s scope is developed and approved by the TWG. The scope will contain following:
• The years and seasons to be modeled
• Treatment of upgrades in the models
• Scenario cases to be evaluated
• Description of the contingency analysis and monitored facilities
• Any new special conditions that are modeled or evaluated for the study
• Stability analysis may be performed using 5-6 year models 13
3.3.2.3 Solution Development
After SPP performs the reliability assessment identifying the bulk power problems, SPP will present and solicit Transmission Owners and
stakeholders for transmission solutions to those reliability problems. SPP solicits stakeholders in several forums including the planning
summits and working group meetings. After receiving feedback from stakeholders, SPP will take current Aggregate Studies and Generation
Interconnection studies into consideration to develop and validate the best regional solution for problems. Then SPP shares the proposed
solutions with the members and stakeholders at various stakeholder meetings asking for additional feedback on the solutions. This process
repeats for several iterations as staff refines the solutions in a set timeline.
Throughout the process, alternative solutions are proposed by stakeholders. SPP analyzes those alternatives in accordance with Section
III.8 of Attachment O of the OATT.
3.4

Order 1000 Process

Under the Order 1000 Process, models will be extremely important such that submitted solutions really address issues on the SPP system.
Models for the ITP will be released by SPP for a review by stakeholders with feedback provided to SPP on corrections to the models and
possible enhancements. There may be 1 or more such reviews needed to address modeling issues as determined by SPP Staff. SPP will
13

This stability analysis will be performed once per ITP cycle (i.e. every three years).
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issue a final ITP model identifying key congestion issues and issues needed to be solved during the ITP process. Stakeholder will then have
30 days after the release of the final model to develop solutions as described in the DPP process and business practice. SPP will review the
solutions in the course of the ITP solution development and select those DPP or solutions (non-DPP) that best provide the economic and
reliability needs of the system. Upon completion of the preliminary results, a Transmission Planning Summit will be held to review the
solutions for stakeholder feedback. Changes may be made based upon feedback from stakeholders. A final ITP report and plan will be
presented to MOPC, Members Committee and Board for approval. Upon approval those projects that meet the Order 1000 requirements will
be issued RFP’s for competitive bidding purposes in compliance with the SPP OATT and business practices. The RFP evaluations will
include award of any DPP points to stakeholders that have recommended solutions used by SPP staff for the ITP.

3.5

Deliverables

The deliverable for the ITPNT Assessment will be a list of 69 kV+ projects that would maintain the reliability of the SPP Region in the near
term horizon.
In developing the annual STEP report, staff will include a section about the annual ITPNT Assessment. This section will summarize the
regional, sub-regional and local transmission needs of the SPP Region in the near term horizon which is assessed to meet SPP’s reliability
needs. The ITPNT Assessment results will also contain a list of at least the following upgrades:
o

Regional upgrades required to maintain reliability in accordance with the NERC Reliability Standards and SPP Criteria in the
near term horizon;

o

Zonal upgrades required to maintain reliability in accordance with more stringent individual Transmission Owner planning
criteria in the near term horizon; and

o

Inter-regional upgrades developed with neighboring Transmission Providers to meet inter-regional needs, including results
from the coordinated system plans, in the near term horizon.

Throughout the ITPNT Assessment process, SPP shares, discusses, and refines proposed solutions with stakeholders. The solutions are
finalized in the annual STEP report.

4 Issuance of NTCs
Once the ITP is reviewed by the MOPC and approved by the BOD, staff will issue NTC letters for approved projects in the 20-Year, ITP10,
and ITPNT Assessments which are within the financial window as approved by the BOD. The NTC is sent to the incumbent Transmission
Owner(s) for the project.
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5 Reporting Requirements

Staff will inform the appropriate working groups throughout the year of the progress of the ITP assessments. SPP will also report on these
assessments in its annual STEP report which will include a list of projects from those assessments. The STEP report will be presented to the
BOD for approval.
5.1

Stakeholder Review Process

To show transparency in its planning processes, SPP holds planning summits that allow stakeholders opportunity to engage in, develop, and
review SPP’s on-going planning assessments and their results. SPP also has working groups meetings as another forum for stakeholders
to become involved in SPP planning studies.
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6 Acronyms and Term Definitions
1. AECI – Associated Electric Cooperative, Inc.
2. APC – Adjusted Production Cost: APC is a dollar value calculated by adding the cost of
producing energy to the cost of energy purchases and subtracting the revenue from energy
sales
3. ATP – Authorization to Plan: The ATP is a status given to a project which indicates that the
BOD has approved the project in the SPP ITP and it has not yet been issued an NTC
because it is outside of the NTC financial commitment window.
4. BOD – SPP Board of Directors/Members Committee: The BOD is the governing body of
SPP
5. DPP- Detailed Project Proposal
6. EHV – Extra High Voltage: In this document EHV refers to transmission at 300 kV or
greater
7. ERCOT – Electric Reliability Council of Texas
8. ESWG – Economic Studies Working Group: The ESWG reports to the MOPC and advises
and assists SPP staff, various working groups and task forces in the development and
evaluation principles for economic studies
9. FERC – Federal Energy Regulatory Commission
10. IRP – Integrated Resource Plan: A Utilities resource plan that serves projected load.
11. ITP – Integrated Transmission Plan: The ITP is SPP’s approach to planning transmission
needed to maintain reliability, provide economic benefits, and achieve public policy goals to
the SPP region in both the near and long-term
12. LMP – Locational Marginal Price: Also known as nodal pricing, the LMP is the incremental
cost to the system that would result from one additional unit of energy that is demanded at a
particular node
13. MAPP – Mid-Continent Area Power Pool
14. MDWG – Model Development Working Group: The MDWG is responsible for maintenance
of an annual series of transmission planning models (powerflow and short circuit models
and associated stability database) which represent the current and planned electric network
of SPP
15. MISO – Midwest Independent Transmission System Operator
16. MOPC – Markets and Operations Policy Committee
17. MTF – Metrics Task Force: The MTF is a task force created by the ESWG to create a list of
metrics for the ESWG to consider for use in evaluating projects in the ITP
18. NERC – North American Electric Reliability Corporation
19. NERC TPL – NERC Transmission Planning Standards
20. NTC – Notification to Construct: The NTC is a formal SPP document specifying approval of
and notification to build specific network upgrades with specified need dates for commercial
operation
21. OATT – Open Access Transmission Tariff: SPP’s transmission tariff as posted on SPP’s
website
22. PJM – PJM Interconnection
23. PTDF – Power Transfer Distribution Factor: A PTDF is the percentage of power transfer
flowing through a facility(ies) for a particular transfer when there are no contingencies.
24. ROW – Right-of-Way: The ROW identifies the strip of land which is needed for transmission
purposes
25. RSC – Regional State Committee: The SPP RSC provides collective state regulatory
agency input on matters of regional importance related to the development and operation of
bulk electric transmission
26. SERC – SERC Reliability Corporation
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27. SPP – Southwest Power Pool, Inc.: SPP is a Regional Transmission Organization
28. SPPT – Synergistic Planning Project Team (SPPT): The SPPT is a team which was created
to address comprehensive transmission planning processes and allocation of transmission
costs associated with both existing and strategic issues including transmission service,
generator interconnection, Extra High Voltage (EHV) inter-regional transmission, wind
integration, etc.
29. STEP – SPP Transmission Expansion Plan: The STEP is an annual plan which
summarizes activities that impact future development of the SPP transmission grid. The
STEP includes projects approved in the ITP, 10 Year Reliability, Priority Projects, Aggregate
Study, Generation Interconnection, etc.
30. TLR – Transmission Loading Relief: A TLR is a process which is used to reduce loading on
lines which are at risk for an overload
31. TWG – Transmission Working Group: The TWG reports to the MOPC and is responsible for
planning criteria to evaluate transmission additions, seasonal ATC calculations, seasonal
flowgate ratings, oversight of coordinated planning efforts, and oversight of transmission
contingency evaluations
32. WECC – Western Electricity Coordinating Council

7 Benefit Metrics
The section below provides further definition and commentary on each of the 10 benefit metrics that
will be considered in the ITP planning process when evaluating potential transmission projects.
1. Adjusted Production Cost (APC) Savings
a. Definition:
The standard APC metric measures the impact on production cost savings by
considering Locational Marginal Price (LMP) for purchases and sales of energy between
each area of the transmission grid. The APC metric quantifies the monetary cost
associated with fuel costs, generation dispatch, most grid congestion, energy purchases,
energy sales, and other factors that directly relate to energy production by generating
resources in the SPP footprint. The APC calculation also captures cost savings
associated with reducing emissions and ancillary service requirements.
b. Measurement/Monetization:
APC estimates are usually performed for weather-normalized peak load (i.e., 50/50 peak
load). The APC for an area is determined using a production cost modeling tool that
captures hourly commitment and dispatch profiles for one simulation year. The hourly
calculation accounts for:
Production Costs:
The fuel and non-fuel variable O&M costs of utility-owned or
cost-of-service-contracted generation.
Revenue from Sales: MWh Sold by Utility x Generation-Weighted Avg. Zonal Gen.
LMP
Cost of Purchases: MW Purchased by Utility x Load-Weighted Avg. Zonal Load
LMP
The APC benefit is then based upon the difference in the production cost simulations for
the base case and the change case.
c. Allocation:
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The APC savings are calculated in the production cost simulations on a zonal basis.

2. Reduction of Emission Rates and Values
a. Definition:
Allowance prices for SO2, NOx, and CO2 emissions are used as inputs to the production
cost model simulations and are specific to the various generating technologies modeled.
Transmission projects can relieve grid congestion and change generation dispatch,
resulting in cost savings associated with reductions to SO2, NOx, and CO2 emissions.
b. Measurement/Monetization:
The APC calculation captures the cost savings associated with reduced SO2, NOx, and
CO2 emissions, as scoped for each particular economic study, through the assumed
allowance price for these emissions.
The allowance market dynamics that take place separately from events in the energy
market are not considered in this metric. Rather, a simplified approach that assumes
allowances are sold and purchased at known market clearing price is applied and these
allowance prices are included in the calculation of marginal production costs.
c. Allocation:
The reduction of emission rates and values is captured in the APC, which is calculated
on a zonal basis.
3. Savings due to Lower Ancillary Service Needs and Production Costs
a. Definition:
Ancillary Services (A/S) are essential to the reliable operation of the electrical system. A
number of operating reserves and products fall into this category – spinning reserves,
ramping up/down, regulation, and 10-minute quick start. Current production cost
simulation tools account for energy costs on the system, but generally take a static
approach to modeling sub-hourly A/S needs by setting aside an exogenously determined
quantity of A/S reserves in each hour. However, new transmission projects can
contribute to reduction in A/S system costs through either (1) a reduction in needed A/S
quantities or (2) a reduction in the cost of procuring that quantity.
• Quantity Impact: At present, SPP A/S needs are determined according to the
SPP Market Protocols with input from SPP staff. Findings from renewable
integration studies and analyses suggest that improved transmission topology
can contribute to reducing system A/S needs, which tend to increase as a
function of renewable generation penetration. Therefore, system-wide A/S needs
could be calculated as a function of transmission capacity and transfer capability
among zones.
• Procurement Cost Impact: Conceptually, the cost of providing A/S should be
captured in the APC metric if the simulation software can accurately capture and
simulate A/S requirements and their deployment.
b. Measurement/Monetization:
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The quantity impact will be captured as the formulaic determination of A/S needs
evolves and transmission overlay begins to directly impact zonal or system-wide A/S
needs. At such a point, the benefit from incremental transmission capabilities can be
directly measured by calculating A/S needs in production cost simulations for the
base and change cases.

Similarly, improved production cost modeling of sub-hourly A/S procurement and
deployment can enable the measurement of the cost impacts directly within the APC
calculations.
Monetization of the quantity and cost benefits will be reflected in the overall APC
savings. The production cost simulation will be conducted using the initial A/S needs
for the base case and the same (or possibly reduced) A/S needs for the change
case. The difference in APC for the simulations will then reflect the reduced costs of
procuring the specified A/S needs (e.g., lower procurement cost of the same A/S
needs due to reduced transmission congestion that makes lower-cost resources
available to provide ancillary services).
c. Allocation:
Benefits will be calculated in the production cost simulations and will be assigned to
the SPP region as a whole and re-allocated to each of the zones on a load ratio
share basis.

4. Avoided or Delayed Reliability Projects
a. Definition:
Potential reliability upgrades are reviewed to determine if an upgrade with a greater
economic or policy benefit could defer or replace an identified reliability solution. If
such a larger project with economic or public policy benefits is pursued, the costs
associated with the reliability projects that are replaced by the larger project
represent the avoided or delayed reliability project benefit of the larger project.
b. Measurement/Monetization:
The methodology to determine which reliability projects were replaced with economic
projects follows these steps:
i.
ii.
iii.
iv.

Reliability need identified.
Reliability mitigation provided and tested to ensure successful mitigation.
Congestion in the system identified.
Congestion near and related to reliability needs paired to compare alternative
projects.
v. The value of resolving the congestion with an economic project that also
mitigated the reliability need is measured and compared with the difference in
costs between the projects.
vi. Where cost effective, the economic project was selected to mitigate the
reliability need and relieve the congestion.
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The avoided (or delayed) reliability project benefit is then captured as the avoided
cost of delaying or canceling previously approved reliability projects.

c. Allocation:
The benefit is allocated in accordance with the ratios of the allocation that would
have been applied for the costs of the reliability project.
5. Capacity Cost Savings due to Reduced On-Peak Transmission Losses
a. Definition:
This metric captures the value of generation capacity that may no longer be required
due to a reduction in losses during the system peak.
b. Measurement/Monetization:
These capital savings will be calculated by applying the estimated net Cost of New
Entry (CONE) to the reduction in installed capacity requirements. The net CONE is
the difference between the annualized CONE and the annual energy and ancillary
service profits a unit of this type is expected to earn in the energy and ancillary
service markets. The CONE value includes the levelized investment costs and fixed
operating costs of a combustion turbine as reported in the latest version of the
Department of Energy Annual Energy Outlook report or other comparable public
source. The following sources may be used to estimate the average annual energy
and ancillary service profits for a combustion turbine:
• Historical market revenues net of fuel and variable non-fuel operating costs
for combustion turbines in SPP or similar market(s).
•

Revenues net of fuel and variable non-fuel operating costs for combustion
turbines obtained from production cost simulations of the SPP or similar
market(s).

Monetization of the capacity cost savings will be calculated using the savings in
capital attributed to the corresponding MW reduction in installed capacity
requirements.
c. Allocation:
The capacity cost savings calculations will be performed zone-by-zone and allocated
accordingly.
6. Assumed Benefit of Mandated Reliability Projects
a. Definition:
In evaluating projects within the portfolio that would be built to meet transmission
reliability standards (i.e. classified as a ‘reliability project’ as defined in this manual),
the benefit of fixing the reliability violation should be assumed to be equal to its cost.
This benefit will be mutually exclusive from any other reliability benefit applied to
those same projects.
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b. Measurement/Monetization:

Mandated reliability project benefits are set equal to costs with other economic
benefits, such as APC savings, being additive (or subtractive in the case of losses). It
is important to note that any transmission project with APC savings that result in a
benefit-to-cost (B/C) ratio greater than 1.0 will be considered an ‘economic project’
with no additive reliability benefit, even if it fixes a reliability violation.
c. Allocation:
These benefits will be allocated using a hybrid approach that utilizes Load Ratio
Share and System Reconfiguration, depending upon project size. The System
Reconfiguration approach looks at the flows on all lines in the SPP system, both with
and without the reliability upgrade. All lines with an increase in flow after the
reliability upgrade is placed on outage are identified as having flows relieved by the
reliability upgrade. The allocation of benefits is then based upon the increase in line
flows across the system when the upgrade is on outage. The allocation will vary as
follows, based upon the project size:
i. If the project is < 100 kV, allocate 100% based upon System Reconfiguration.
ii. If the project is 100-300 kV, allocate 2/3 System Reconfiguration, 1/3 Load
Ratio Share.
iii. If the project is > 300 kV, allocate 1/3 System Reconfiguration, 2/3 Load
Ratio Share.

7. Public Policy Benefits
a. Definition:
This metric captures the value of meeting public policy goals or mandates related to
renewable energy supplies. Public policy can be met through state law, settlement
agreement, or a regulatory determination made by a state regulatory authority. It
does not include economic decisions made by individual utilities to acquire
renewable energy supplies absent some form of legal requirement to do so.
b. Measurement/Monetization:
As with mandated reliability upgrades, the assumption is that public policy makers
have made a decision that public benefit is at least equal to the cost of implementing
a public policy. Therefore, the objective is finding the most cost effective method in
meeting that goal, and the benefit in achieving the goal or mandate is assumed to be
equal to the project cost. It is important to note that any transmission project with
APC savings that result in a benefit-to-cost (B/C) ratio greater than 1.0 will be
considered an ‘economic project’ with no additive public policy benefit.
c. Allocation:
Benefits will be allocated based upon the share of unmet renewable mandates or
goals and only to zone(s) within the state(s) driving the public policy project(s).
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8. Increased Wheeling Through and Out Revenues
a. Definition:

Increasing ATC with a neighboring region improves import and export opportunities
outside of the footprint. Increasing inter-regional transmission capacity that causes
an increase in through and out transactions will also increase SPP wheeling
revenues. While the energy revenue benefit of increased exports is captured by the
APC metric, the APC metric does not capture any increases in wheeling out or
wheeling through revenues associated with increased transfer capability. These
increased wheeling revenues are a benefit as they will offset part of the transmission
projects’ revenue requirements.
b. Measurement/Monetization:
The quantity impact will be determined by calculating the incremental long-term
wheeling service that SPP was able to sell due to upgrades and using that historical
ratio to calculate wheeling MW and revenues for export-ATC changes from new
projects in the future. Reduced ratios, or scaling factors, will be considered based
upon additional analyses for very large future ATC increases.
Wheeling revenue calculations as proposed here will not result in double-counting of
benefits with respect to APC calculations. The reason is that in the APC
methodology, imports are priced at the importing region’s internal load LMP, while
exports are valued at the exporting region’s internal generation LMP. As a result,
even if part of the difference is payable as a wheeling charge, the revenues collected
are not counted in either the exporting or importing region’s APC.
An average wheeling charge will be utilized to monetize the value of increased
wheeling through and out transactions. The average SPP wheeling charge will be
calculated by using the actual wheeling revenues divided by the MWh exports
scheduled the previous year.
c. Allocation:
These benefits will be allocated according to the methodology in the Tariff for
allocating wheeling revenues.
9. Marginal Energy Losses Benefit
a. Definition:
This metric captures the reduced MWh quantity of transmission losses that results
from transmission expansions. Standard production cost simulations used to
estimate the APC benefits do not reflect that transmission expansions may reduce
the MWh quantity of transmission losses. To simplify simulations and make run-times
of the simulations manageable, load is ‘grossed up’ for average transmission losses.
The simulations then assume that the MWh quantity of losses is fixed and does not
change with transmission additions. However, the production cost savings due to
such energy loss reductions can be estimated through post-processing simulation
results.
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b. Measurement/Monetization:

The benefits of the reduced MWh losses will be calculated post-processing by
capturing the Marginal Loss Component (MLC) for the LMP to calculate loss factors.
The actual loss-related energy cost savings will be reduced by the energy cost
savings already in the APC to arrive at the marginal energy cost savings not
captured in the simulations.
c. Allocation:
The marginal energy loss calculations will be performed zone-by-zone and allocated
accordingly.
10. Mitigation of Transmission Outage Costs
a. Definition:
Standard production cost simulations assume that transmission lines and facilities
are available during all hours of the year and that no planned or unexpected outages
of transmission facilities will occur. In practice, however, planned and unexpected
transmission outages impose non-trivial additional congestion costs on the system.
Thus, the benefit of reducing this additional congestion is not captured in the
standard APC metric. The availability of new transmission projects decreases
congestion and increases the operational flexibility of the system to mitigate the
impacts of transmission outages.
b. Measurement/Monetization:
To measure the savings in transmission outage costs due to transmission expansion,
the production cost modeling analysis will be modified to reflect a realistic level of
transmission outages using a subset of historical transmission outage events.
The benefits will be calculated as the difference between 1) the APC savings due to
the transmission upgrades for a system considering transmission outages and 2) the
standard APC savings due to the transmission upgrades which are calculated for a
system without any transmission outages.
c. Allocation:
These benefits will be calculated on an SPP-wide basis and allocated to zones
based on the load ratio share.
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2017 ITP10
Schedule
February 18th, 2015
TWG
Juliano Freitas

ITP10 Milestone Schedule (Jan-Jun 2015)
JAN

FEB

MAR

APR

MAY

JUN

Scoping
Load Review

20
18

Generation Review
2015

Renewable Survey
Renewable Resource Plan
Conventional Resource Plan
Siting Plan
Economic Model Development
Benchmarking
ESWG Approval

Member Review/Feedback Period

Milestone Period

2

ITP10 Milestone Schedule (Jan-Jun 2015)
JUL

AUG

Scoping
8

OCT

NOV

DEC

17

Renewable Survey
29

2015

SEP

Renewable Resource Plan

Conventional Resource Plan

22

Siting Plan

10

Constraint Assessment
Powerflow Model Development
Siting Plan
Economic Model Development

10

Benchmarking

10

ESWG Approval

Member Review/Feedback Period

Milestone Period

3

ITP10 Milestone Schedule - Summary
Start
October ’14
February
February
May
June
June
April
August
June
June
August
October

Finish
October ’15
June
July
July
August
October
December
April ’16
December
January ’16
January ’16
April ’16

Member Feedback

Multiple Reviews
10 Weeks
10 weeks
5 weeks
2 weeks
5 weeks
2 weeks
5 weeks
3 weeks
7 weeks
2 week
2 weeks

ESWG Approval

9/17
5/20
6/18
7/8
7/29
10/22
12/10
April ‘16
12/10
1/26/16
1/26/16
April ’16

2015

Task Name
Scoping
Load Review
Generation Review
Renewable Survey
Renewable Resource Plan
Conventional Resource Plan
Siting Plan
Powerflow Model Development
Benchmarking
Economic Model development
Constraint assessment - TWG Approval
DC to AC Conversion of Peak Hours

4

RCAR II Schedule

February 18th, 2015
TWG
Juliano Freitas

RCAR II Milestone Schedule (January – July 2015)
JAN

FEB

Powerflow Model
Development

MAR

APR

MAY

JUN

JUL

18

Economic
Model Dev

9

Constraint
Assessment

9

Benefit Analysis
Remedy Analysis
Report Development
Working Group/Task Force Approval

Member Review/Feedback Period

Milestone Period

MOPC &
BOD
2

Task Name

Start

Finish

Powerflow Model Development
Economic Model Development
Constraint Assessment
Benefit Analysis
Remedy Analysis
Report Development

January 2
February 18
February 25
February 18
May 1
March 16

February 18
April 9
April 9
May 1
June 23
June 30

Working Group
Review/Feedback
1/29-2/12
3/9-3/30
3/16-3/30
----

Working Group
Approval
February 18
April 8
April 8
--July MOPC/BOD

2015

RCAR II Milestone Schedule - Summary

3

RCAR II Powerflow Models
–

Models will be used as an
input for calculating benefit
metrics on a zonal basis

–

Base Case

–



Approved in Oct 2014



Seeking re-approval based on
some updates

Change Case




Modified to include NTC
projects approved thru Jan 31
– 2015 ITP10/ITPNT projects
Seeking approval today
4

TWG Review and Feedback
•

TWG Review 1/29 – 2/12

•

Staff has received feedback and will update the
models as needed

•

A list of changes will be posted along with the updated
models

5

Recommendation
•

SPP Staff requests the TWG approve the topology
changes based on ITP10, ITPNT, and NTC withdrawals
in the 2019 and 2024 Base and Change case powerflow
models to be used in the RCAR II assessment.

6

BPR Number

BPR 059

Business Practice
Section(s) Requiring
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No., Title, and Protocol
Version)
Impact Analysis Required
(Yes or No)
MMU Report Required
(Yes or No)
Requested Resolution
(Normal or Urgent)

BPR Title

Competitive Upgrade Request for Proposal (RFP)
Issuance

7700

No
No
Urgent

Revision Description

This updated business practice adds the process for the Order
1000 Request for Proposal (RFP) in the Transmission Owner
Selection Process (TOSP) under Attachment Y as it relates to RFP
issuance and receipt.

Reason for Revision

This is part of the new processes resulting from SPP’s Tariff
revisions to comply with FERC Order 1000.

Tariff Implications or
Changes (Yes or No; If
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impact and/or specific
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Proposed Business Practice Language Revision

7700 Order 1000: Competitive Upgrade Request for Proposal (RFP) Process
Business Practice
The purpose of this business practice is to describe the process and timeline for the creation and
publicationissuance of a Request for Proposal (“RFP”) for a Competitive Upgrade as outlined in
Attachment Y, Section III of the SPP Tariff. The RFP process is part of the larger Transmission Owner
Selection Process (“TOSP”), which is the process of determining the Transmission Owner for
Competitive Upgrades according to Section III.2 of Attachment Y of the Tariff. RFPs will be issued for
each Competitive Upgrade approved for construction or endorsed by the SPP Board of Directors
((“BOD)”) for which SPP staff will issue a Notification to Construct (“NTC”) after January 1, 2015.
Competitive Upgrades are those upgrades as defined in Section I.1 of Attachment Y of the Tariff or an
upgrade for which SPP must select a replacement Transmission Owner pursuant to Section IV.3 of
Attachment Y of the Tariff.
Overview of Supporting Documents
Below is a list of documents that impact the RFP process and should be considered when reviewing or
responding to an RFP. See each item for a brief description:
a. Tariff – Refers to the SPP Tariff, specifically Attachment Y, which directly impacts the RFP
process. If a conflict between any documents ever exist, standard to SPP practice, the Tariff
shall rule.
b. Business Practices (“BPs”) – This BP 7700, as well as BP 7060, have direct impacts on the
RFP process.
i. BP 7700 is to provide more guidance and clarification for the RFP process
outlined in Attachment Y of the Tariff.
ii. BP 7060 contains information regarding the NTC, Project Cost Estimating and
Project Tracking processes outlined in Attachment O of the Tariff.
c. RFP Template – Otherwise referred to as an RFP, this document will be issued by SPP and
will include a description of the Competitive Upgrade sufficient for the development of the
RFP Proposal response by an RFP Respondent, including any Transmission Owner
information necessary for coordination of the transmission facilities. of the interconnecting
Transmission Owner(s) and future designated Transmission Owners. It is one of three
documents that the RFP Respondent will utilize to complete the RFP Proposal response.
(The other documents are the RFP Response Form and the RFP Instruction Document,
detailed below.)
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Comment [k4]: BPWG 2/9/2015

d. RFP Response Form – This is an Excel template that SPP has created for use by an RFP
Respondent to complete and submit along with any supporting documentation to serve as
an official RFP Proposal response.
e. RFP Instruction Document – This document is for use by an RFP Respondent to aide in
completing an RFP Proposal response. It provides further definitions, examples, and
instructions on how to complete an acceptable RFP Proposal response. It is intended purely
for informational use by an RFP Respondent.
f. Minimum Transmission Design Standards (“MTDS”) – This document was created through
the Stakeholder process for use by an RFP Respondent when completing an RFP Proposal
response. It is intended to serve as the minimum guidelines that a RFP Proposal response
must meet when responding to an RFP. If a particular RFP states a value different than that
shown in the MTDS, the RFP shall govern what the RFP Respondent shall use in its RFP
Proposal response. If there is a conflict between an RFP and the SPP Tariff or Business
Practices, the SPP Tariff shall govern.
g. Regional Standards (where are they located) – Each transmission region within SPP has
varying standards that are required of projects in their zone pertinent to the different
conditions and quality levels that are required to be met. If a particular RFP states a value
different than that shown in the regional standards, the RFP shall govern what the RFP
Respondent shall use in its RFP Proposal response. In the event a conflict exists between
the regional standards and MTDS, an RFP Respondent is required to comply with the stricter
design standards.
h. SPP Criteria and other Governing Documents – This link provides a full list of the SPP
Governing Documents. Specifically, the SPP Criteria was developed to supplement NERC
documents where more detail was required to meet specific needs of SPP. This Criteria is
considered as the policies, standards or principles of conduct by which the coordinated
planning and operation of the interconnected electric system is achieved.
i. Integrated Transmission Planning (“ITP”) Documents and Reports – This links to the SPP
Transmission Planning page where copies of the ITP scopes and reports can be found.
j. Competitive Upgrade Transmission Report – This report will be issued by SPP no later than
seven calendar days after the approval of projects by the BOD. The report shall include the
identification of any Competitive Upgrades, the Latest RFP Issue Date, dates of the RFP
Response Window (as defined in Section III.2(c)(ii) of Attachment Y), and an indication
whether any DPPs are associated with the Competitive Upgrade.
RFP Proposal Responses

Comment [AS5]: Provide link

Comment [k6]: G to go back to CTPTF. BPWG
2/9/2015

Comment [k7]: The report will also include an
indication of why projects that meet the
competitive bidding timeline, but will not be subject
to an RFP (State ROFR or other requirements).
Comment [k8]: Language issue: Pizza Pizza
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RFP Proposal responses may be sponsored by one or more entities. If an RFP Proposal response
involves more than one sponsoring entity, at least one of the sponsoring entities must be a QRP. RFP
Proposal responses with more than one sponsoring entity shall comply with all of the requirements set
for in Section III.2(a) of Attachment Y that are applicable to such entity (whether an RFP Respondent or
a Competitive Upgrade Participant, as defined in Section II of Attachment Y).

Comment [k9]: Term not defined in document
yet.

Comment [k10]: MCN proposes to strike entire
section.

RFP Issuance Process and Timeline
The process and timeline for RFPs is specified in Section III.2.d of Attachment Y of the Tariff. SPP staff
will issue the RFP by or before the later of (1) seven (7) calendar days after approval of the Competitive
Upgrade by the SPP BOD; or (2) 18 months prior to the date that anticipated financial expenditure is
needed for the Competitive Upgrade. Anticipated financial expenditure date will be developed by
StaffSPP staff during the portfolio development stage and will be communicated in the final ITP report.
Competitive Upgrade Transmission Report (to be detailed in BPR 066) that is submitted to the SPP BOD
for approval.
RFPs are only issued to Qualified RFP Participants ((“QRPs)”) through email distribution. Email
distribution will be made to the primary contacts included by the QRP during their application process.
It is the QRPs responsibility to update SPP Staffthrough the Request Management System (“RMS”) of
any changes to the primary contact or their contact information. SPP staff will also make a listreport
publicly available of all projects that are expected to be competitively bid.
QRPs will have 180 days (the “RFP Response Window”), unless the SPP Staffstaff uses its discretion to
reduce the response time window to no less than 90 days based on collaboration with stakeholders to
submit their RFP proposal Proposal response via the Request Management System (RMS).RMS. The
RFP Response Window duration will be stated in the RFP. The estimate provided in an RFP Proposal
response establishes the RFP Response Estimate, (“RRE”), as defined in Business Practice 7060. Refer
to Business Practice 7060 for more detail on SPP’s required structure and accuracy of cost estimates.
The information required for an RFP proposalProposal response is included in the RFP Response Form
found in Exhibit A. This form must be used when submitting the RFP proposalProposal response to SPP
staff.
RFP Issuance Determination
RFPs will be issued for Competitive Upgrades based on the following determining factors:
•

A single RFP will be issued for one or more new facilities and/or new lines which are dependent
on each other to address a specific need or set of needs;

•

Multiple RFPs will be issued for one or more new facilities and/or new lines which are
independent of each other to address a specific need or set of needs, including projects within
multiple state jurisdictions;
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•

Where issuance of an RFP would also require access or connection to an owned facility, the RFP
will include language requiring the DTO QRP awarded the RFP to negotiate with the owner of
the facility to determine connectivity or any facility work required to construct the Competitive
Upgrade complete the RFP; and.
Any RFP issuance will take into consideration individual state right of first refusal (ROFR) laws.

Comment [k13]: BPWG 2/9/2015

Comment [k14]: BPWG 2/9/2015

RFP Timeline to Include:
•

RFP Issued Date – Date RFP is issued by SPP (RFP Response Window begins from this date)

•

Pre-response Conference CallMeeting* – Informational question and answer call regarding the
RFP

•

Notice of Intent to Submit RFP Proposal Response** – Non-binding notice provided to SPP by
RFP
Respondent(s)
Notice of Intent to Submit RFP Proposal Response** – Non-binding notice provided to SPP by
RFP Respondent(s)

•

Proposal/Deposit Deadline – All RFP Proposal response information and deposits are to be
submitted by a specific date and time, which will be included in the RFP.

*The pre-response conference call is an open call to allow potential RFP Respondents to ask questions and receive
feedback prior to submitting an RFP Proposal response. The Q&A will be publicly posted to SPP.org.
**The Notice of Intent to Submit RFP Proposal Response is to allow SPP informational notice to assist in managing the
process.

RFP Receipt and Response
Upon receipt of an RFP proposalProposal response and deposit, SPP staff shall have up to at least 10
business days to review the proposal for completeness, and notify the RFP respondentRespondent if its
proposal is incomplete via RMS. For the purpose of this process “complete” shall mean all required
information is provided. The RFP respondentRespondent may submit information in order to complete
the proposal if such submittal is made within the RFP Response Window. Any RFP
respondentRespondent that fails to submit a complete proposal within the RFP Response Window will
be deemed to have waived its right to respond to the RFP. Should any submittal be deemed
incomplete and it is not made complete prior to the end of the RFP Response Window, any deposit
received with that submittal will be refunded in accordance with Section III of the Tariff.
RFP TOSP DepositDeposits and Cost Calculation Calculations
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Comment [BB17]: Removed this and moved to
Deposit Refund Section below

The TOSP deposit and cost calculation (true-up) are outlined in Section III.2.e of Attachment Y of the
Tariff. The TOSP Deposit is required with each RFP proposalProposal response, and is required to be
paid by electronic funds transfer or by check. SPP will hold each RFP respondent’sRespondent’s TOSP
deposit in a segregated interest-bearing account in the name of the RFP respondentRespondent tied to
the RFP respondent’sRespondent’s Internal Revenue Service Tax Identification Number. At the
completion of the TOSP, SPP will determine the actual costs to administer the TOSP (detailed in Section
III.2.e.ii) and each RFP respondentRespondent will make additional payments or obtain refunds based
on the reconciliation of the TOSP deposits collected and actual TOSP costs. The cost will be allocated to
each RFP proposalProposal response on a pro-rata share basis, calculated by taking the total TOSP
costs for each Competitive Upgrade and dividing by the number of RFP proposalsProposals submitted
for that Competitive Upgrade. Any unused deposit amounts will be refunded with interest earned on
such deposits.
Components of the true-up cost calculation include; the TOSP deposit (revenue), Industry Expert Panel
costs (retainer costs, training costs, hourly rate costs, and expenses for travel and meetings and other
costs associated the panels completion of their assigned work), TOSP development costs ($2,000 per
bid until the costs of developing the TOSP are recovered) and any SPP administrative work that is
completed in administering the RFP.
Figure 1 shows a sample calculation; assuming a $25 million competitive transmission project where a
total of 20 bids are submitted. The sample scenario also assumes a 10 person industry expert pool, 1
competitive project using a 5 member industry expert panel where each member bills a total of 10
hours per RFP response at a rate of $200 per hour. In the example the net result show expenses
greater than total deposits and requires each bidder to submit additional payment to cover the total
costs of the TOSP for this project.
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Figure 1: Sample TOSP deposit and true-up cost calculation

Assumptions
IEP Pool Members
10
IEP Monthly Retainer Amount
$1,000
IEP Training Payment
$4,000
IEP Panels
1
IEP Panel Members
5
IEP Hourly Rate
$200
Competive Projects
1
TOSP Deposit Amount per bid
$10,000
Number of RFP Bids
20
Hours per bid
10
TOSP Development cost per bid $2,000

Revenue
TOSP Deposits

$200,000

Expenses
IEP Fixed Costs
$160,000
IEP Hourly Costs
$200,000
IEP Expenses
$30,000
TOSP Develepment Costs
$40,000
SPP Admin Costs
$50,000
Total Expenses $480,000
Net Amount ($280,000)
Allocation to Bidders ($14,000)

TOSP Deposit Refunds
Only in the following occurrences will any of the RFP deposits be refunded:
1. Incomplete Responses - If SPP staff determines that an RFP Proposal response was not
‘complete’ prior to the end of the RFP Response Window and thus will not be considered in the
project assessment then the TOSP deposit will be refunded as described in Section III of
Attachment Y of the Tariff. These bids will not be subject to the true-up cost calculation.
2. RFP Withdrawal – If the SPP BOD withdraws an RFP due to all bid cost estimates exceeding the
cost estimates provided by SPP at the time the project was approved for construction then the
TOSP deposit will be refunded as described in Section III of Attachment Y of the Tariff. These
bids will not be subject to the true-up cost calculation.
Confidential Information
All information received in an RFP Proposal response will be considered confidential by SPP except for
information used to create an NTC for the Selected RFP Proposal, as described in SPP Business Practice
7060.
For information related to the Industry Expert Panel (“IEP”) reports, all reports will be handled
according to rules established in Attachment Y Section III.2.d.vi of the Tariff. The Selected RFP Proposal
for each Competitive Upgrade, as selected by the BOD, will be subject to further release of
information, but not to include information the RFP Respondent identifies as confidential.
Annual Transmission Revenue Rights (“ATRR”) Template
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If a RFP Respondent has a FERC accepted Formula Rate then that RFP Respondent shall use it when
responding to an RFP for the purposes of meeting requirements in Att. Y Section III.2.f.4. If a RFP
Respondent does not have a FERC accepted Formula Rate (or is not in the process of developing one
that could be reviewed for contents by SPP staff) then the respondent shall complete the SPP provided
ATRR Template along with all supporting documentation to detail any and all assumptions made by the
RFP Respondent in the calculations.
Steps to complete this RFP Proposal Response Requirement:
Decision: If RFP Respondent has Formula Rate, provide all cost items specific to the RFP
Proposal response within their existing Formula Rate Template. Do not proceed to next
decision point.
Decision: If RFP Respondent does not have a Formula Rate, follow the process below:
Step 1: Complete 40 year NPV calculation for the project (Tab 6 of RFP Response Form titled,
“ATRR Template”)

Comment [AS19]: Update Tab number
accordingly

Step 2: Complete and provide all supporting documentation to detail any and all assumptions
made in the calculation of Net Plant Carrying Charge (“NPCC”) by the RFP Respondent.
Assumptions detailed should include at a minimal the following list:

Comment [k20]: Perhaps a better term

1.
2.
3.
4.
5.

Depreciation
Carrying Charge (Return on Rate Base)
Operation & Maintenance (“O&M”)
A&G (Overhead allocation)
Income Tax Rate
a. State
b. Fed
6. Property Tax
7. Taxable Component
8. Revenue Credits for Point-to-Point shall be factored in the calculations

Comment [k21]: FCR?

Notification of DPPs in Approved Final ITP or High Priority Portfolio
The SPP Board of DirectorsBOD will approve the final ITP or High Priority portfolio of projects and SPP
Staff will update the final ITP report to place an asterisk (“*”) next to any projects that staff will include
which Competitive Upgrades have associated DPP(s). ) in the Competitive Upgrade Transmission
Report.
RFP Notification to Construct (NTC)
The final selectedSelected RFP Proposal will be issued an NTC pursuant to Section V of Attachment Y of
the Tariff.
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For more information, send any questions via SPP RMS or contact SPP Customer Relations.
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Potential Cascading Modes (PCM) Application:
Automated Analysis of Cascading Outages
for NERC-Compliance Studies
Marianna Vaiman, V&R Energy
marvaiman@vrenergy.com
SPP TWG Meeting
San Antonio, TX
February 18, 2015
Copyright © 1997-2015 V&R Energy Systems Research, Inc. All rights reserved.
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V&R Energy
V&R Energy’s services include:
– Comprehensive software tools for
analyzing power system behavior
– Advanced consulting services
– Cutting edge scientific research

V&R is located in Los Angeles, CA

Copyright © 1997-2015 V&R Energy Systems Research, Inc. All rights reserved.
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V&R Energy Customers

Copyright © 1997-2015 V&R Energy Systems Research, Inc. All rights reserved.
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POM Suite - Planning

POM
OPM
BOR
PCM

- Physical and Operational Margins PS
TS
- OPtimal Mitigation Measures
OPM-TS
- Boundary of Operating Region
BOR-TS
- Potential Cascading Modes
SA

- POM-Project Selection
- POM-Transient Stability
- OPM-Transient Stability
- BOR-Transient Stability
- POM Small-Signal Analysis

Copyright © 1997-2015 V&R Energy Systems Research, Inc. All rights reserved.
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POM Suite Capabilities
Massive contingency analysis:
– Extremely fast
– Robust solution engine

Handles extremely large contingency/fault lists:
Millions of N-1-1, N-2 contingencies during one simulation run – AC contingency analysis
Hundreds of thousands of faults during one simulation run
Contingency screening for steady-state contingencies and faults
Automated analysis of cascading outages

Automatic remedial actions:
–
–
–
–

Automatic optimal corrective actions to alleviate steady-state violations;
Automatic optimal corrective actions to alleviate transient stability violations;
Automatic optimal preventive actions;
Modeling of complex user-defined RAS actions.

Voltage stability analysis:

– Flexible scenario definitions

Boundary-based solution
Automatic ranking of future transmission expansion projects

Copyright © 1997-2015 V&R Energy Systems Research, Inc. All rights reserved.
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POM Suite Use in Planning
NERC-compliance studies:
– NERC TPL Standards Compliance (new standard TPL-001-4)
Steady State Analysis
Stability Analysis

– NERC CIP-014-1 Standard Compliance
– NERC FAC-014 Standard Compliance
Establishing System Operating Limits

– NERC PRC-023 Standard Compliance
Identification of 100kV- 200kV transmission lines

– NERC MOD-001, 004, 006, 007, 008, MOD-028, 029, 030
Available transfer capability

Voltage stability analysis:
– AC transfer/load pocket and contingency analyses
Determines available transfer capability for each contingency
Computes interface flows
Automatically builds PV/QV-curves
Copyright © 1997-2015 V&R Energy Systems Research, Inc. All rights reserved.
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Integration with Other Applications

Reads node breaker and bus-branch models:

– For node-breaker model, can perform topology processing and
save a case in bus-branch model;
– Can create a “hybrid” case and automatically generate breakeroriented contingencies:
Based on planning model, but substation are represented in detail using
mode-breaker model;

– CIM compatible

Directly reads power flow cases in Siemens PTI PSS/E rev.
23-33, GE-PSLF versions 18 and earlier, PowerWorld’s .aux
format
Directly reads dynamic model data in PSS/E and PSLF
formats and existing contingency lists
Copyright © 1997-2015 V&R Energy Systems Research, Inc. All rights reserved.
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Definitions of a Cascading Outage
1. NERC defines cascading outages “as the uncontrolled
loss of any system facilities or load, whether because of
thermal overload, voltage collapse, or loss of synchronism,
except those occurring as a result of fault isolation ”
2. A cascading outage is a sequence of events in which an
initial disturbance, or a set of disturbances, triggers a
sequence of one or more dependent component outages

Copyright © 1997-2015 V&R Energy Systems Research, Inc. All rights reserved.
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NERC Standards that address some of
the Cascading Outage Issues
TPL-001-4 — Transmission System Planning Performance Requirements
CIP-014-1 — Physical Security
CIP-002-5.1 — Cyber Security — BES Cyber System Categorization
PRC-023-2 — Transmission Relay Loadability
PRC-024-1 — Generator Frequency and Voltage Protective Relay Settings
EOP-002-3.1 — Capacity and Energy Emergencies
EOP-003-2— Load Shedding Plans
TOP-001-2 — Transmission Operations
TOP-004-2 — Transmission Operations
FAC-003-3 — Transmission Vegetation Management
FAC-010-2.1 — System Operating Limits Methodology for the Planning Horizon
FAC-011-2 — System Operating Limits Methodology for the Operations Horizon
IRO-008-1 – Reliability Coordinator Operational Analyses and Real-time Assessments
IRO-010-1a — Reliability Coordinator Data Specification and Collection

IEEE Tutorial “Understanding Cascading Phenomenon”

• IEEE PES GM - July 29, 2015 :
– Full day
(8-hour)
tutorial

Potential Cascading Modes

Copyright © 1997-2015 V&R Energy Systems Research, Inc. All rights reserved.
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Identifying Possible Cascading Events
Cascading
analysis
framework
consists of two
components:
– Identifying
initiating events
that may lead to
cascading
(steady state
contingencies
and faults);
– Identifying the
spread of the
cascading
outages.
Copyright © 1997-2015 V&R Energy Systems Research, Inc. All rights reserved.
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Preventive Measures for Cascades

Copyright © 1997-2015 V&R Energy Systems Research, Inc. All rights reserved.
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Potential Cascading Modes (PCM)
Software tool designed specifically for automated
cascading analysis
– An add-on module, integrated into POM Suite

Current version (2014) performs analysis of
cascading outages from steady-state perspective
The new 2015 version will include transient
stability analysis and relay operation as a part of
cascading analysis

Copyright © 1997-2015 V&R Energy Systems Research, Inc. All rights reserved.
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PCM – Transient Stability
The top ranked cascading events as determined by the
steady-state screening analysis are processed through
dynamic simulations.
Fast fault screening methodology will be used to identify
potential most severe faults in the system. These faults
will be also processed through dynamic simulations.
If a steady-state cascade caused system cascading
instability, it is not being analyzed using dynamic
simulations.

Copyright © 1997-2015 V&R Energy Systems Research, Inc. All rights reserved.
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PCM – Transient Stability (cont.)
Initiating events that caused cascading chains that didn’t
lead to steady-state instability will be processed through
dynamic simulations.
Analysis is being performed to investigate the following:
– Whether relays operated or not;
– What the impact on generators is.

Under-voltage load shedding (UVLS), under-frequency
load shedding (UFLS), generator tripping, and other
protection actions are being implemented during
simulation of cascading outages

Copyright © 1997-2015 V&R Energy Systems Research, Inc. All rights reserved.
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Cascading from Transient Stability
Perspective
The event is NOT classified as a cascading outage in case
of the following:
– Damping is high,
– Relays have not operated;
– Sustained oscillations are of small amplitude.

Copyright © 1997-2015 V&R Energy Systems Research, Inc. All rights reserved.
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Cascading from Transient Stability
Perspective (cont.)
The event is classified as a cascading outage in case of
the following:
– Sharp drop in transient voltages in a large part of the network,
– Sharp drop in frequency followed by system separation,
– Islands are formed as a result of protection operation, with
significant amount of load/generation within the island,
– Disconnection of large amount of generation,
– Disconnection of large amount of load,
– Sustained oscillations with large amplitude, which do not cause
protection system to operate.

Copyright © 1997-2015 V&R Energy Systems Research, Inc. All rights reserved.
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Potential Cascading Modes

Identifies initiating events that lead to
cascading outages caused by
successive tripping of:
– Branches overloaded above tripping
threshold
– Loads due to voltage violations below the
threshold
– Generators due to voltage violations
below/above the threshold

Copyright © 1997-2015 V&R Energy Systems Research, Inc. All rights reserved.
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Analysis of Extreme Events in PCM
Analysis scenario:
– Quantify a power system’s
ability to withstand cascading
outages due to thermal
and/or voltage violations

Quickly identify initiating
events that may lead to
cascading events
Impractical to apply all N-k
contingencies in a bulk power
system

Automatically identify
potential cascading modes
Copyright © 1997-2015 V&R Energy Systems Research, Inc. All rights reserved.
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PCM Capabilities
Automatically identifies initiating events:
– Usually, N-2 contingencies
– Rarely, N-1 contingencies

Automatically identifies tiers in the cascading
sequence
Determines the consequences of cascading outages
May be integrated with remedial actions to:
– Prevent cascading outages
– Mitigate the consequences of cascading outages
Copyright © 1997-2015 V&R Energy Systems Research, Inc. All rights reserved.
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PCM Analysis
Following an initiating event, PCM automatically
determines cascading chains
A cascading chain is a series of consecutive tripping
events (e.g., tiers) following an initiating event
which are caused by:
– overloads exceeding the branch tripping threshold,
– low voltage or high voltage violation below or above
load/generator tripping thresholds.

All the thresholds are user-defined
Copyright © 1997-2015 V&R Energy Systems Research, Inc. All rights reserved.
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Simulation of Cascading Outages
Fast sequential contingency simulation is used to
identify potential cascading modes
Outages are consecutively applied until:
– (1) System fails to solve due to voltage instability
– (2) Thermal/voltage violations are alleviated or drop
below the thresholds

Disconnect (islanded) buses are identified
Loss of load and generation is monitored and
reported at each tier
Copyright © 1997-2015 V&R Energy Systems Research, Inc. All rights reserved.
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Analysis of Cascading Outages due to
Thermal Overloads

Copyright © 1997-2015 V&R Energy Systems Research, Inc. All rights reserved.
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Analysis of Cascading Outages due to
Voltage Problems

Copyright © 1997-2015 V&R Energy Systems Research, Inc. All rights reserved.

25

PCM Output
Automatically performs sequential contingency analysis:
– Due to thermal overloads above the user-defined line tripping
threshold

Monitors and reports loss of load and generation during
the cascading process
Outputs six reports in MS Excel:
–
–
–
–
–
–

Cascading Summary
CascadingCritical
Initiating Events Leading to Cascading Instability
Loss of Generation
Loss of Load
N-1 Frequency
Copyright © 1997-2015 V&R Energy Systems Research, Inc. All rights reserved.
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PCM Report “Cascading Summary”
Cascading Summary
– Summarizes events by the type of consequence that
they lead to
Event Type

Number of Events

Total Number of Initiating Events
Number of Stability Violations
Events Leading to Cascading Chains

28926
7
151

Events Leading to Cascading Instability

37

Events Leading to Loss of Load

64

Events Leading to Loss of Generation

Copyright © 1997-2015 V&R Energy Systems Research, Inc. All rights reserved.
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PCM Report “CascadingCritical”
CascadingCritical
– Provides detailed
information on
each initiating
event that causes
an overload (or
overloads)
– Overloads below
the threshold are
also reported

Copyright © 1997-2015 V&R Energy Systems Research, Inc. All rights reserved.
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PCM Report “Initiating Events Leading
to Cascading Instability”
Initiating Events Leading to Cascading Instability
– Provides contingency number and name (as given in
the AutoN1.txt file), and number of tiers until
cascading instability
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PCM Report “Loss of Generation”

Loss of Generation

– Summarizes generation disconnected after the
initiating event, at each tier and total
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PCM Report “Loss of Load”
Loss of Load
– Summarizes load lost after the initiating event, at each
tier and total

Copyright © 1997-2015 V&R Energy Systems Research, Inc. All rights reserved.
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PCM Report “N-1 Frequency”
N-1 Frequency
– Lists the number of occurrences of N-1 contingencies
in the N-2 combinations that lead to cascading
instability
Operation Number of Instances
Occurred
Number
6
44
43
74
73
103
159
158
176
171

1
1
1
1
3
1
1
1
6
25
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Integration of PCM with Remedial Actions

Copyright © 1997-2015 V&R Energy Systems Research, Inc. All rights reserved.
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Combining Steady-State and Transient
Analyses for Preventing Cascading
Generation
tripping to
prevent
cascading may
be determined
based on
combination of
steady-state
and transient
stability
analyses
Copyright © 1997-2015 V&R Energy Systems Research, Inc. All rights reserved.
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Mitigation Measures for Cascading
Outages

Determine optimal mitigation measures:
– To prevent cascading:

Apply measures before the cascading starts
Apply after the initiating event and at each tier, as needed

– To mitigate the consequences of cascading:
After cascading has occurred

Copyright © 1997-2015 V&R Energy Systems Research, Inc. All rights reserved.
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Remedial Actions Used in OPM
Automatically alleviates violations
during massive AC contingency analysis
Applies a minimum amount of
mitigation measures based on a userdefined priority schedule
Available remedial actions include:
MW Dispatch
MVar Dispatch
Capacitor and Reactor Switching
Transformer Tap Change
Phase Shifter settings
Line Switching (In and Out)
Load Curtailment
Optimal Capacitor, Reactor Placement and
Size
– Operating Procedures derived by the OPM
–
–
–
–
–
–
–
–
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Priority of Using Remedial Actions
Mitigation measures are applied from the highest to the
lowest priority
If using a mitigation measure with the highest priority
completely alleviates the violation(s), then the mitigation
process is completed
– OPM proceeds to the next initiating event

If using a mitigation measure with the highest priority does
not completely alleviate violations, the mitigation measure
with the next priority is applied
The process continues until either (a) violations are
completely alleviated, or (b) all mitigation measures are
exhausted.
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37

Preventing Cascading Using OPM:
Example

1. Identify initiating events (N-1 and/or N-2
contingencies) that cause overloads above the
branch tripping threshold
2. Determine the remedial actions in order to
alleviate the overloads and apply these remedial
actions in order to bring the flow on the overloaded
branches below the branch tripping threshold
3. If the remedial actions identified in item (2)
bring the flow on the overloaded branches below
the branch tripping threshold (e.g. are successful),
the cascading stops
Copyright © 1997-2015 V&R Energy Systems Research, Inc. All rights reserved.
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Preventing Cascading Using OPM (cont.)
4. If the remedial actions identified in item (2) decrease
the overloads, but do not bring the flow on the overloaded
branches below the branch tripping threshold, the
overloaded lines are tripped, and the next Tier in cascading
is formed
Since the overload is decreased as a result of using the
remedial actions, the effect of this tripping is expected to
be less than if the mitigation measures are not utilized
5. Steps (2) - (4) are repeated at each cascading Tier
6. In the event a cascading outage cannot be prevented,
the remedial actions needed to mitigate the consequences
of the blackout (e.g., steady-state stability violation) are
identified
Copyright © 1997-2015 V&R Energy Systems Research, Inc. All rights reserved.
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Mitigating Cascading Outages
Determine remedial actions to alleviate voltage
collapse after cascading
– Mitigate the effect of a cascading outage after all the
tiers in cascading happen

Load curtailment measure was used
The approach may be used for ranking cascading
outages

Copyright © 1997-2015 V&R Energy Systems Research, Inc. All rights reserved.
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Results of PCM Analysis for One Utility

Copyright © 1997-2015 V&R Energy Systems Research, Inc. All rights reserved.
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Load Flow Case
2007 Summer Peak case:
– ~50,000 buses
– ~65,000 branches

Copyright © 1997-2015 V&R Energy Systems Research, Inc. All rights reserved.
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Contingency List
“N-1” complex contingency List
– 1215 contingencies

Contingencies from the list were combined
– 737,505 combinations

Copyright © 1997-2015 V&R Energy Systems Research, Inc. All rights reserved.
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Monitored Elements
Lines and transformers 115 kV and above in eleven control
areas
Line tripping threshold
– 100% of Rate C
– The threshold was selected in order to more extensively analyze
system vulnerability to cascading in the course of this research
project
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Potential Cascading Modes
9602 “N-2” contingencies cause overloads above the
threshold
– Out of over 737,505 contingencies

In 8245 situations the overloads are alleviated after the
overloaded branch is opened
– Number of tiers vary from 1 to 7

1357 contingencies cause cascading ending in collapse
– This is ~0.18% of all contingencies
– These are initiating events under consideration

404 contingencies result in stability violation on the base
case (no cascading)
Copyright © 1997-2015 V&R Energy Systems Research, Inc. All rights reserved.
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Frequency of “N-1” Contingency
Participating in “N-2” Initiating Event
676 different “N-1”
contingencies
participated in all
initiating events
34 of these 676
“N-1” contingencies
participated in all
initiating events 10
or more instances
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Cascading Tiers Summary
1357 initiating events lead to cascading chains
–
–
–
–
–

223 with 1 Tier
801 with 2 Tiers
57 with 3 Tiers
273 with 4 Tiers
3 with 7 Tiers

Over 75% of all
initiating events
have one or two
tiers in the chain:
– Cascading chains
are short
Copyright © 1997-2015 V&R Energy Systems Research, Inc. All rights reserved.
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Overloads Caused by Initiating Events
with 1 Tier
There are 223 initiating events with 1 tier :
–
–
–
–
–
–
–

103 cause 1 overload each
30 cause 2 overloads each
8 cause 3 overloads each
21 cause 4 overloads each
2 cause 5 overloads each
49 cause 6 overloads each
10 cause 7 overloads each

59% of all initiating events with
1 Tier cause only one or two
overloads (each) above the line
tripping threshold
The maximum number of total
overloads during any cascading
event with 1 Tier is 7
Copyright © 1997-2015 V&R Energy Systems Research, Inc. All rights reserved.
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Overloads Caused by Initiating Events
with 2 Tiers

There are 801 initiating events with 2 tiers:

– 740 cause 1 overload on Tier 1
– 19 cause 2 overloads on Tier 1
– 20 cause 3 overloads on Tier 1

12 cause 4 overloads on Tier 1
10 cause 6 overloads on Tier 1

Over 90% of all initiating events
with 2 Tiers cause only one
overload above the line tripping
threshold on Tier 1
The maximum number of total
overloads (e.g., total number of
branches being switched out)
during any cascading events with
2 Tiers is 15:
2 overloads on Tier 1 and
13 overloads on Tier 2
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Overloads Caused by Initiating Events
with 3 Tiers
There are 57 Initiating Events with 3 tiers:
– 26 cause 1 overload each
– 14 cause 2 overloads each
– 17 cause 3 overloads each

The maximum number of
total overloads during any
cascading event with 3
Tiers is 17:
3 overloads on Tier 1
3 overloads on Tier 2
11 overloads on Tier 3
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Overloads Caused by Initiating Events
with 4 Tiers
There are 273 Initiating Events with 4 tiers :
– 266 cause 1 overload each
– 6 cause 2 overloads each
– 1 cause 3 overloads each

The maximum number of
total overloads during a
cascading event with 4 Tiers
is 12:
2 overloads on Tier 1
2 overloads on Tier 2
5 overloads on Tier 3
3 overloads on Tier 4
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Overloads Caused by Initiating Events
with 7 Tiers
There are 3 Initiating Events with 7 tiers

– They cause 13 overloads:
5 overloads on Tier 1
1 overload on Tier 2
1 overload on Tier 3
1 overload on Tier 4

2 overloads on Tier 5
1 overload on Tier 6
2 overloads on Tier 7

The maximum number of total overloads (e.g., total number
of branches being switched out) during any cascading event
with 7 Tiers is 13

Copyright © 1997-2015 V&R Energy Systems Research, Inc. All rights reserved.
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Participation Frequency: Tier 1
43 different branches were
overloaded during 223
initiating events with 1 tier
28 out of 43 different
branches were overloaded 3
times and more
Most frequently overloaded
branch is:
– A 115 kV line

Overloaded the most
number of times - 62
Copyright © 1997-2015 V&R Energy Systems Research, Inc. All rights reserved.
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Overloaded Branches Participation
Frequency: Tier 1
43 different branches were overloaded during
223 Initiating Events with 1 tier
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Participation Frequency: 2 Tiers
76 different branches were
overloaded during 801
initiating events with 2 tiers
45 out of 76 different
branches were overloaded 3
times and more
Most frequently overloaded
branch is:
– A 115 kV line

Overloaded the most
number of times - 583
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Overloaded Branches Participation
Frequency: 2 Tiers
76 different branches were overloaded during
801 Initiating Events with 2 tiers

Copyright © 1997-2015 V&R Energy Systems Research, Inc. All rights reserved.
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Conclusion
Automated tool designated for analysis of
cascading outages
– For TPL-001-4 and CIP-014 compliance

May be integrated with remedial actions
Analysis of cascading outages from steady-state
perspective
Analysis of cascading outages from transient
stability perspective is being added

Copyright © 1997-2015 V&R Energy Systems Research, Inc. All rights reserved.
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CIP-014 Timeline
The standard will be effective “the first calendar day of the first calendar quarter that is six months
beyond the date that this standard is approved….” With the NERC goal of filing by June 5, a possible FERC
approval in July or August, the first calendar day of the first calendar quarter as noted would be April 1,
2015.
There is conflicting guidance between the standard and the RSAW on when the initial Risk Assessment
should be completed. That will impact when we will be approached by Members. If they can start the
initial Risk Assessment prior to the effective date, then we will likely hear from them from the time the
standard is approved until then (approximately July 2014 to April 2015). If they cannot start the initial
Risk Assessment until the effective date (approximately April 2015), then the resources needed for initial
Risk Assessment and/or Verification will not be needed in summer 2014.
Entities can perform some of these activities in parallel and will, but the dates below are the outer limits
of the timeframes in the standard.
Updated (as of January 30, 2015) Timeline
• November 25, 2014 – Order No. 802 published in the Federal Register.

•

January 26, 2015 – Effective date of Order No. 802.

•

July 27, 2015 – Due date for petition for approval of revisions to CIP-014-1 to address
“widespread” directive.

•

October 1, 2015 – Effective Date of CIP-014-1 (in the U.S.) – U.S. entities must comply with
Requirement R1 by this date.

•

December 30, 2015 – U.S. entities must have completed Parts 2.1, 2.2, and 2.4 of
Requirement R2.

•

February 28, 2016 – Latest date by which U.S. entities must have completed Part 2.3 of
Requirement R2.

•

March 6, 2016 – Latest date by which U.S. entities must have completed RequirementR3.

•

June 27, 2016 – Latest date by which U.S. entities must have completed RequirementsR4
and R5.

•

September 25, 2016 – Latest date by which U.S. entities must have completed Parts 6.1,6.2
and 6.4 of Requirement R6.

•

November 24, 2016 – Latest date by which U.S. entities must have completed Part 6.3 of
Requirement R6.

•

October 1, 2017 – Due date for informational filing addressing control center issue.

CIP-014-1 Third Party Risk Assessment Template
Transmission Operators (TOs) should complete this template when requesting that SPP
perform the Third Party Review of the required Risk Assessment for CIP-014-1. SPP will review
the information provided and provide requestor notice of acceptance.
The submitted
information/methodologies should be adequately detailed for SPP to provide feedback.

Requestor Contact Information
Requestor Name:
1T
Requestor Contact:
1T
Requestor Address:
1T
Requestor Phone Number:
1T
Requestor Email:
1T

Risk Assessment Preparer Information (if other than requestor)
Vendor Name:
1T
Vendor Contact:
1T
Vendor Address:
1T
Vendor Phone Number:
1T
Vendor Email:
1T
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CIP 014-1 R1 Evaluation Results
1T
Steady State Information / Model
MDWG Model Series:
Model Year:
Model Season:
Model Peak/Other Modifications:
1T
Please Specify the Type of Software Used if not PSSE: If using software other than PSSE,
please provide a .raw file

1T

Assumptions / Planning Criteria
Cascading Definition:
1T
Methodology Used To Perform Assessment:
1T
SPP Criteria: ☐ or Local Criteria: ☐ (If local is selected please provide limits below)
Low Voltage Limit:
1T
High Voltage Limit:
1T
Thermal Limit:
1T
Base Case Topology Changes with response files (IDEVs/Python):
1T
Generator Dispatch Changes with response files (IDEVs/Python):
1T
Load Changes with response files (IDEVs/Python):
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Comment [KH1]: Provide Explanation for
change

1T
Provide model used to perform Risk Assessment (True share)

List of Facilities That Meet CIP-014-1 Criteria (Substations):
1T

Study Information Including Bus Numbers, Format (Excel Word Doc, Txt File)
•
•
•
•

Contingency Files
Sub-System Files
Monitored Files
Automation Files

Steady State Results Table, Format (Excel Word Doc, Txt File)
•
•
•

•

Provide Risk Assessment Report
Provide The List Of Facilities That Cause Adverse Reliability Impacts (Substations)
List Of Impacted Facilities Associated With Each Of The Facilities Listed Above (Other
Facilities)
Steady State – Voltage/Thermal Response Of Impacted Facilities

Transient Information / Model
MDWG Model Series:
Model Year:
Model Season:
Model Peak/Other modifications:
1T
Please Specify the Type of Software Used if not PSSE: If using software other than PSSE,
please provide a .raw file

1T

Assumptions
Provide model used to perform Risk Assessment (True share)
Definition:

Page 3 of 5

1T
List of DYR File Revisions Different From the SPP Dynamic Model:
1T
Assumed Relay Actions During Assessment: Describe Normal Clearing To Delayed
Clearing By Summarizing Clearing Times Used For Simulated Events:
1T
Timeframe of Simulation:
1T
Assumed Fault Values (-j2e^-9 MVA, Calculated Value) Single Line to Ground Or 3 Phase.
1T
Method used to calculate Fault – (I.E. ASCC or SCMU PSS/E activities)
1T
List of Facilities That Meet CIP-014-1 Criteria (Substations):
1T

Provide Contingencies Performed During Assessment (PSA Files If Available)
Provide All Transient Results In Following Format:
•
•
•

Provide Risk Assessment Report
System Response Of Impacted Facilities With Bus Numbers (Table Format In Excel Or
Word)
Plots (I.E. Speed, Angle, Voltage, P, Q) (PDF Of Dynamic Plots)

DO NOT FILL OUT INFORMATION BEYOND THIS POINT
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SPP Contact:
1T
SPP Address:
201 Worthen Drive Little Rock, AR 72223
SPP Phone Number:
1T
SPP Fax Number:
1T
SPP Date Received: 1T
Study Agreement Number: 1T
SPP Completion Date: 1T
SPP Return Submission Method: 1T
☐ Via Email
☐ Via Post

Disclaimer
The information contained herein or attached is compiled and maintained by the
Steady State Planning Team and is provided to recipients for informational
purposes only. The contents herein do not constitute advice upon which the
recipient should solely rely, and should not be a substitute for direct guidance
obtained by the recipient through due diligence, and based upon particular
circumstances. The contents herein contain general information and recipients
should not act, or refrain from acting, on the basis of the contents herein.
Southwest Power Pool, Inc. expressly disclaims all liability relating to action
taken or not taken based on any or all of the contents herein.
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SPP RE UpdateTWG Meeting
February 17-18, 2015
Jeff Rooker
Lead Compliance Engineer
jrooker.re@spp.org
501.614.3278

TPL-001-4 Implementation
•

SPP RE 2015 Audit Scope from NERC Elements of Risk-TPL
version 0
–

TPL-001-0.1 R1, TPL-002-0b R1, TPL-003-0b R1, TPL-0040a R1

–

R1 specifies the PA and TP annual planning assessment
criteria. However.. Version 0 listed as inactive on NERC
Standard list

–

But…. We will review compliance in 2015 based on
Version 0 as assessments performed under version 4 are
not enforceable until 1/1/16. See TPL Implementation
Plan page 2
2

TPL-001-4 Implementation
•

SPP RE Periodic Data Submittals for 2015 due May 31st-TPL
version 0
–

TPL-001-0.1 R3, TPL-002-0b R3, TPL-003-0b R3, TPL-004-0a
R2- annual planning assessments and corrective plans
provide to RRO

–

Evaluation of whether to include TPL version 0 R1 in the audit
scope for a transmission planner should be documented in the
Inherent Risk Assessment for the entity based on review of
previous TPL version 0 R3 periodic data submittal assessments.

3

TPL-001-4 Implementation
•

R1… TP and PC- specs for developing models used in
planning assessments…

•

Must be consistent with MOD-010 and MOD-012
(being replaced with MOD-032-1 R1 effective 7/1/15
and R2-R4 7/1/16)

•

Establishes Category P0- system intact model

•

Include items in Corrective Action Plan.. “A list of
actions and an associated timetable for implementation
to remedy a specific problem.”

4

System Models Shall Represent
R1.1. System models shall represent:
1.1.1. Existing Facilities
1.1.2. Known outage(s) of generation or Transmission
Facility(ies) with a duration of at least six months
1.1.3. New planned Facilities and changes to existing Facilities
1.1.4. Real and reactive Load forecasts
1.1.5. Known commitments for Firm Transmission Service and
Interchange
1.1.6. Resources (supply or demand side) required for Load

5

Evidence and Sampling for R1
•

We may select one or more models

•

We will verify inclusion of horizon appropriate projects

•

We will inquire about long term firm commitments
and known outages of at least 6 months

•

We will verify that facility ratings in the models are
identical (same set of lines and generators for
FAC-008 -3 R6)

•

We will ask for a list of Corrective Action Plans active
or identified in monitoring period
6

TPL-001-4 R7
•

R7: The Planning Coordinator in conjunction with
Transmission Planner shall document each entity’s
Transmission Planners responsibilities for performing
studies

•

See posted TPL-001-4 Guidance letter

•

–

We assess compliance according to agreed upon
responsibilities

–

Measure-review of email/agreements/ regarding
responsibilities

See posted TPL-001-4 page 345 for more detail- Greg’s
presentation Fall Workshop
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MOD-032-1 Overview•

Purpose:
–

To establish consistent modeling data requirements and
reporting procedures for development of planning
horizon cases necessary to support analysis of the
reliability of the interconnected transmission system.

•

Applicable to Balancing Authority (BA), Generator Owner
(GO), Load Serving Entity (LSE) , Resource Planner (RP),
Transmission Owner (TO), Transmission Planner (TP),
Transmission Service Provider (TSP) and Planning
Coordinator (PC) functions

•

Effective Dates
–

R1: 7/1/15

–

R2-R4: 7/1/16
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MOD-032-1 Overview
•

•

R1-Data Reporting Requirements
–

Consistency of Data being Reported

–

Additional Reporting Requirements


Station Service Auxiliary Load



Wind and Solar data



Dynamic load data requirements

R2-Establishes obligation of BAs, GOs, LSEs, RPs, TOs, TPs,
TSPs, and PCs to provide the data


Confirmation of No-Change to data

•

R3-Establishes methodology to vet questionable data

•

R4-Sets expectation of how the PC will report this data

9

MOD-032-1 R1 Overview
•

Regarding PC and TP jointly developed modeling data:
–

Data provided by data owners per R2

–

See Application Guidelines of Standard


TP may collect and aggregate from data owners by
mutual agreement and submit to PC



But no requirement for TP to provide data to the PC



The Submitting entities are responsible
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MOD-032-1 R1 - Proposed RSAW
•

Evidence Requested
–

PC and TP jointly developed model data requirements
and reporting procedures

–

Schedule for data submission at least every 13 calendar
months

–

Distribution of Posting and reporting procedures

11

MOD-032-1 Summary
•

R1: PC and TP shall jointly develop model data
requirements and reporting procedures

•

R2: Entities shall provide model data per R1
requirements and time frame

•

R3: If PC has a technical concern, entities shall update
and submit model data within required time frame

•

R4: PC shall provide models to ERO for Interconnection
-wide cases

•

See MOD-B Initiative presentation for more detail
12

QUESTIONS?

13

Jeff Rooker
Lead Compliance Engineer
jrooker.re@spp.org
501.614.3278
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NERC Reliability Standard Activities Update – February 17-18, 2015
Posted for Ballot
Project 2010-14.1 Balancing Authority Reliability-based Controls: Reserves: The Reserves
Standards Drafting Team has posted a revised version of BAL-002-2 for a 45-day comment
period ending March 16, 2015. The purpose of this project is to ensure that Balancing
Authorities take actions to maintain interconnection frequency with each Balancing Authority
contributing its fair share to frequency control.
The NERC Standards Committee approved the merger of Project 2007-05 Balancing Authority
Controls and Project 2007-18 Reliability-based Control as Project 2010-14 Balancing Authority
Reliability-based Controls on July 28, 2010. The NERC Standards Committee also approved the
separation of Project 2010-14 Balancing Authority Reliability-based Controls into two phases
and moving Phase 1 (Project 2010-14.1 Balancing Authority Reliability-based Controls Reserves) into formal standards development on July 13, 2011. The Project 2010-14.1 Phase 1
proposes revisions to BAL-001-0.1a Real Power Balancing Control Performance and BAL-002-1
Disturbance Control Performance. The project also initially proposed two new standards, BAL012-1 Operating Reserve Policy and BAL-013-1 Large Loss of Load Performance. BAL-012-1 was
posted for a 45-day formal comment period with an initial ballot and non-binding poll through
January 14, 2013. The initial ballot failed to achieve the required two-thirds industry approval.
Based on industry comments received during this ballot period, the drafting team elected to
cease any further development of the proposed BAL-012-1 standard. This project will address
the FERC Order 693 Directive for development of a continent-wide Contingency Reserve
standard. The SPP Reliability Standards Department plans to schedule a WebEx/Conference Call
in the near future during which member and staff comments will be compiled for filing with the
drafting team prior to the end of the comment period.
Project 2014-01 Standards Applicability for Dispersed Generation Resources: The Dispersed
Generation Resources Standard Drafting Team has posted a White Paper for an informal
comment period ending January 20, 2015. The purpose of this White Paper is to provide
background and technical rationale for proposed revisions to the applicability of several North
American Electric Reliability Corporation (NERC) Reliability Standards, and in some cases the
standard requirements.
Additionally under this project, the first draft to PRC-005-5 Protection System, Automatic
Reclosing, and Sudden Pressure Relaying Maintenance has been posted for a 45-day formal
comment period ending January 22, 2015.The goal of the NERC Project 2014-01 Standards
Applicability for Dispersed Generation Resources standard drafting team (SDT) is to ensure that
the Generator Owners (GOs) and Generator Operators (GOPs) of dispersed power producing
resources are appropriately assigned responsibility for requirements that impact the reliability
of the Bulk Power System (BPS), as the characteristics of operating dispersed power producing
resources can be unique. In light of the revised Bulk Electric System (BES) definition approved
1

by the Federal Energy Regulatory Authority (FERC) in 2014, the intent of this effort is generally
to maintain the status quo for applicability of the standards as they have been applied over
time with respect to dispersed power producing resources where the status quo does not
create a reliability gap. The SPP Reliability Standards Department scheduled a
WebEx/Conference Call for Thursday, January 15, 2015 during which member and staff
comments will be compiled for filing with the drafting team prior to the end of the comment
period. Twenty-seven (27) people registered for the call with nineteen (19) actually
participating on the call. PRC-005-5 Protection System, Automatic Reclosing, and Sudden
Pressure Relaying Maintenance has passed the initial ballot process. The next step for the
drafting team will be to review all comments received during the comment period and, if
needed, make revisions to the standard and post it for an additional ballot. If the comments do
not show the need for significant revisions, the standard will proceed to a final ballot.
Recently Posted for Ballot
Project 2014-03 – 03 Revisions to TOP and IRO Reliability Standards: The TOP/IRO Revisions
Standard Drafting Team (SDT) posted a revised version of TOP-001-3 (Transmission Operations)
for a 35-day formal comment period which ended January 7, 2015. The ballot results showed an
approval ratings of 72% while the quorum rating was 80%. The SDT reviewed comments
received and made modifications as necessary prior to reposting a revised standard for an
additional ballot. In order to adhere to the FERC imposed deadline and facilitate balloting, a
special waiver was implemented to ensure this process. The SPP Reliability Standards
Department scheduled a WebEx/Conference Call Friday, December 12, 2014 during which
member and staff comments will be compiled for filing with the drafting team prior to the end
of the comment period. Twenty-five (25) people registered for the call with Twenty-two (22)
actually participating on the call. This standard passed final ballot and now it will be submitted
to the NERC Board of Trustees for adoption and then filed with the appropriate regulatory
authorities.
Project 2014-01 Standards Applicability for Dispersed Generation Resources: The Dispersed
Generation Resources Standard Drafting Team has posted the final draft(s) to PRC-001-1.1(X)
System Protection Coordination, PRC-019-2 Coordination of Generating Unit or Plant
Capabilities, Voltage Regulating Controls, and Protection and PRC-024-1(X) Generator
Frequency and Voltage Protective Relay Settings for final ballot ending January 22, 2015. The
ballot results showed PRC-001-1.1(X) with an approval rating of 92% while reaching a quorum
of 79%, PRC-019-2 with an approval rate of 93% while reaching a quorum of 79%, and PRC-0241(X) with an approval rate of 93% while reaching a quorum of 79%. Dispersed generation
resources are those resources that are small-scale power generation technologies using a
system designed primarily for aggregating capacity providing an alternative to, or an
enhancement of, the traditional electric power system. Examples could include but are not
limited to solar, geothermal, energy storage, flywheels, wind, micro-turbines, and fuel cells. The
SPP Reliability Standards Department scheduled a WebEx/Conference call for Wednesday
afternoon, December 3, 2014 during which member and staff comments on the revised
standard will be compiled for filing with the drafting team prior to the end of the comment
2

period. Twenty-four (24) people registered for the call with Sixteen (16) actually participating
on the call. These standards passed final ballot and now they will be submitted to the NERC
Board of Trustees for adoption and then filed with the appropriate regulatory authorities.
Posted for Comment Only
No standards are currently posted only for comment at this time.
Recently Posted for Comment Only
Project 2014-04- Physical Security: The Physical Security Standard Drafting Team (SDT) has
posted a Standard Authorization Request (SAR) which has a 30-day informal comment period
December 15, 2014 through January 13, 2015.
In Order No. 802 (final order on CIP-014-1 – Physical Security), issued on November 20, 2014,
the Federal Energy Regulatory Commission (FERC) directed NERC to remove the term
“widespread” from Reliability Standard CIP-014-1 or, alternatively, to propose modifications to
the Reliability Standard that address FERC’s concerns. FERC directed that NERC submit a
responsive modification on June 27, 2015.
FERC noted that incorporating the undefined term “widespread” in Reliability Standard CIP014-1 introduces excessive uncertainty in identifying critical facilities under Requirement R1.
As FERC stated in its earlier March 7, 2014 Order, only an instability that has a “critical impact
on the operation of the interconnection” warrants finding that the facility causing the instability
is critical under Requirement R1. The March 7 Order did not intend to suggest that the physical
security Reliability Standards should address facilities that do not have a “critical impact on the
operation of the interconnection.” FERC stated that this understanding is unintentionally
absent in Requirement R1 because the requirement only deems a facility critical when, if
rendered inoperable or damaged, it could result in widespread instability, uncontrolled
separation, or Cascading within an Interconnection. The definition in Requirement R1 should
not be dependent on how an applicable entity interprets the term “widespread” but instead
should be modified to make clear that a facility that has a critical impact on the operation of an
Interconnection is critical and therefore subject to Requirement R1. The SPP Reliability
Standards Department scheduled a WebEx/Conference Call for Tuesday, January 6, 2015 during
which member and staff comments will be compiled for filing with the drafting team prior to
the end of the comment period. Fifty-seven (57) people registered for the call with Thirty-six
(36) actually participating on the call.
Other
Reliability Guidelines: Generating Unit Operations during Complete Loss of Communications:
The Operating Committee (OC) has posted a revised version of the Reliability Guidelines for a
comment period ending January 29, 2015. The purpose of the guidelines are to provide strategy
for power plant operations in the case of complete loss of communications (both data and
3

voice) between on-site generating unit(s) operator and the System Operator for the Balancing
Area, Transmission Operator and Reliability Coordinator. The SPP Reliability Standards
Department scheduled a WebEx/Conference Call for Tuesday, January 20, 2015 during which
member and staff comments will be compiled for filing with the drafting team prior to the end
of the comment period.
Drafting Team Vacancies
The nomination period ended January 20, 2015. The candidates nominated for the four projects
was voted on by the Standards Committee February 3, 2015.
Standards Balloting and Commenting System Go-Live Update
The Standards Balloting and Commenting System (SBS) went live on February 2, 2015.

Workshops and Conferences
NERC will be hosting a Spring Standards and Compliance Workshop – April 1-3, 2015 in Atlanta,
GA. A joint session with auditors and industry stakeholders will be held on April 1, allowing the
industry better transparency into the auditing process and the application of specific standards.
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Southwest Power Pool, Inc.
MODEL DEVELOPMENT WORKING GROUP
Report to the Transmission Working Group
February 10, 2015

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

Activity Update
The MDWG is working to finalize the 2015 Series MDWG model set. The models were scheduled to be
voted as final on February 9, 2015; however, with the late inclusion of the approved NTC projects and
remaining issues the models are looking to be voted on by February 20, 2015.
The group is also reviewing the initial data for the 2015 Series MDWG Dynamic models and the initial
data be used in the 2017 ITP 10 study.

Respectfully submitted,

Anthony Cook, MDWG Secretary

Line#

0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

% Complete Task Name

7%
7%
71%
96%
100%
100%
0%
99%
99%
100%
0%
0%
0%
0%
0%
0%
87%
98%
100%
0%
100%
99%
0%
0%
0%
43%
100%
100%
100%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

SPP 2014 TWG Work Schedule - 02-10-2015
SPP 2015 Work Schedule
2015 MDWG Powerflow Models
Pass 4 MDWG Powerflow Models
Pass 4 - Members Review/Submit Changes to Pass 4 Powerflow Models
Pass 4 - Member Review/Changes Due
Build Pass 5 MDWG Powerflow Models (Unscheduled)
Pass 5 (Unscheduled) - MDWG Powerflow Models
Pass 5 - Posted for Members to submit DocuCheck corrections
Build Pass 6 MDWG Powerflow Models (Unscheduled)
Pass 6 (Unscheduled) - MDWG Powerflow Models
Pass 6 - Posted for Members to submit DocuCheck corrections
Build Final MDWG Powerflow Models
Final MDWG Powerflow Models
Final - Members Review for Finalization of MDWG Powerflow Models
Finalization - Conference Call Vote
2015 MDWG Short Circuit Models
Short Circuit Models Pass 1
Pass 1 - Members Review/Submit Changes to Pass 1 Short Circuit Models
Pass 1 - Member Review/Changes Due
Pass 1 - Build Final Short Circuit Models
Pass 1 - Post MDWG 2015 Series Final Short Circuit Models
Short Circuit Models Final Pass
Final - Member Review for Finalization of Short Circuit Models
Finalization - Conference Call Vote
2015 MDWG Dynamic Models
Initial Data Update
Build and Post DYRE Files, Wind Farm Data, and Docureport
Members submit data updates
Build Final MDWG Dynamic Models
20 Second No-fault Test & Case Adjustment
60 Second Ring-Down Test & Case Adjustment
NERC B&C Faults Test & Case Adjustment
Dynamic Case Reduction
MDWG Dynamic Case Review and Finalization
Post Initial Models
Member Review of Initial Models
Member Data Due
Final Data Update - Build Final Models
Post Final Models
Member Review for Finalization of MDWG Dynamic Models
MDWG Dynamic Models - MDWG Vote
SPP TWG
ERAG MRSS 2015 Summer Transmission Assessment
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Duration

Start

Finish

517 days
517 days
64 days
26 days
26 days
0 days
1 day
6 days
3 days
3 days
6 days
3 days
3 days
6 days
5 days
1 day
64 days
48 days
26 days
1 day
22 days
0 days
6 days
5 days
1 day
193 days
58 days
12 days
46 days
35 days
10 days
10 days
5 days
10 days
42 days
5 days
10 days
1 day
10 days
1 day
10 days
5 days
478 days
39 days

Mon 2/17/14
Mon 2/17/14
Wed 11/26/14
Wed 11/26/14
Wed 11/26/14
Wed 12/31/14
Wed 11/26/14
Fri 1/30/15
Fri 1/30/15
Wed 2/4/15
Fri 2/6/15
Fri 2/6/15
Wed 2/11/15
Mon 2/16/15
Mon 2/16/15
Mon 2/23/15
Wed 11/26/14
Wed 11/26/14
Wed 11/26/14
Wed 12/31/14
Thu 1/1/15
Fri 1/30/15
Mon 2/16/15
Mon 2/16/15
Mon 2/23/15
Wed 11/26/14
Wed 11/26/14
Wed 11/26/14
Fri 12/12/14
Thu 5/7/15
Thu 5/7/15
Thu 5/21/15
Thu 6/4/15
Thu 6/11/15
Thu 6/25/15
Thu 6/25/15
Thu 7/2/15
Thu 7/16/15
Fri 7/17/15
Fri 7/31/15
Mon 8/3/15
Mon 8/17/15
Mon 2/17/14
Fri 2/6/15

Tue 2/9/16
Tue 2/9/16
Mon 2/23/15
Wed 12/31/14
Wed 12/31/14
Wed 12/31/14
Wed 11/26/14
Fri 2/6/15
Tue 2/3/15
Fri 2/6/15
Fri 2/13/15
Tue 2/10/15
Fri 2/13/15
Mon 2/23/15
Fri 2/20/15
Mon 2/23/15
Mon 2/23/15
Fri 1/30/15
Wed 12/31/14
Thu 1/1/15
Fri 1/30/15
Fri 1/30/15
Mon 2/23/15
Fri 2/20/15
Mon 2/23/15
Fri 8/21/15
Fri 2/13/15
Thu 12/11/14
Fri 2/13/15
Wed 6/24/15
Wed 5/20/15
Wed 6/3/15
Wed 6/10/15
Wed 6/24/15
Fri 8/21/15
Wed 7/1/15
Wed 7/15/15
Thu 7/16/15
Thu 7/30/15
Fri 7/31/15
Fri 8/14/15
Fri 8/21/15
Wed 12/16/15
Wed 4/1/15

Predecessors

Resource Names

Members
Members
SPP
Members,SPP
SPP
SPP,Members
SPP
12
14

Members
Members

18
19

SPP
Members
SPP
SPP,Members
SPP
Members

SPP
Members

30
31
32

SPP
SPP
SPP
SPP

35
36
37
38
39
40

SPP
Members
Members
SPP
Members
Members
Members

Line#

44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87

% Complete Task Name

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

ERAG MRSS 2015 Summer Transmission Assessment Study
TWG Comments on Report
TWG Approve SPP Section of Report
Project Tracking 1st Quarter
T.O.s submit updates
T.O.s provide cost increase justifications
T.O.s submit mitigation plans
Project Tracking 2nd Quarter
T.O.s submit updates
T.O.s provide cost increase justifications
T.O.s submit mitigation plans
Project Tracking 3rd Quarter
T.O.s submit updates
T.O.s provide cost increase justifications
T.O.s submit mitigation plans
Project Tracking 4th Quarter
T.O.s submit updates
T.O.s provide cost increase justifications
T.O.s submit mitigation plans
TWG 2015 Meeting Schedule
TWG February Meeting - San Antonio, TX
TWG Net Conference March
TWG Net Conference April
TWG May Meeting - Oklahoma City, OK
TWG Net Conference June
TWG Net Conference July
TWG August Meeting - Denver, CO
TWG Net Conference September
TWG Net Conference October
TWG November Meeting - SPP Little Rock
TWG Net Conference December
TWG Net Conference December
Flowgate Assessment
T.O.s review of all subsystem files
Staff run AC analysis
T.O.s review of FG assessment
TWG-ORWG review/approval
FERC 715 Filing
Staff to report the SPP filing is complete
NERC RAS Summer Report
TWG Comments on Report
CBM/TRM Assessment
Staff calculate existing and new FG TRMs
T.O.s review of TRM values

2

Duration

Start

Finish

32 days
6 days
1 day
30 days
10 days
6 days
18 days
30 days
10 days
4 days
17 days
31 days
11 days
5 days
18 days
30 days
10 days
5 days
18 days
217 days
2 days
1 day
1 day
2 days
1 day
1 day
2 days
1 day
1 day
2 days
1 day
1 day
93 days
15 days
25 days
10 days
1 day
5 days
5 days
6 days
6 days
50 days
15 days
10 days

Fri 2/6/15
Tue 3/24/15
Wed 4/1/15
Mon 11/3/14
Mon 11/3/14
Wed 11/19/14
Wed 11/19/14
Mon 2/2/15
Mon 2/2/15
Thu 2/19/15
Thu 2/19/15
Fri 5/1/15
Fri 5/1/15
Wed 5/20/15
Wed 5/20/15
Mon 8/3/15
Mon 8/3/15
Wed 8/19/15
Wed 8/19/15
Tue 2/17/15
Tue 2/17/15
Wed 3/18/15
Wed 4/22/15
Tue 5/19/15
Wed 6/17/15
Wed 7/22/15
Tue 8/18/15
Wed 9/16/15
Wed 10/21/15
Tue 11/17/15
Wed 12/9/15
Wed 12/16/15
Mon 2/9/15
Mon 2/9/15
Mon 3/2/15
Mon 5/11/15
Wed 6/17/15
Tue 3/24/15
Tue 3/24/15
Mon 3/23/15
Mon 3/23/15
Wed 4/1/15
Wed 4/1/15
Tue 5/12/15

Mon 3/23/15
Tue 3/31/15
Wed 4/1/15
Fri 12/12/14
Fri 11/14/14
Wed 11/26/14
Fri 12/12/14
Fri 3/13/15
Fri 2/13/15
Tue 2/24/15
Fri 3/13/15
Fri 6/12/15
Fri 5/15/15
Tue 5/26/15
Fri 6/12/15
Fri 9/11/15
Fri 8/14/15
Tue 8/25/15
Fri 9/11/15
Wed 12/16/15
Wed 2/18/15
Wed 3/18/15
Wed 4/22/15
Wed 5/20/15
Wed 6/17/15
Wed 7/22/15
Wed 8/19/15
Wed 9/16/15
Wed 10/21/15
Wed 11/18/15
Wed 12/9/15
Wed 12/16/15
Wed 6/17/15
Fri 2/27/15
Fri 4/3/15
Fri 5/22/15
Wed 6/17/15
Mon 3/30/15
Mon 3/30/15
Mon 3/30/15
Mon 3/30/15
Tue 6/9/15
Tue 4/21/15
Mon 5/25/15

Predecessors

44
45

Resource Names

Members
Members
Members

48

Members
Members
Members

52

Members
Members
Members

56

Members
Members
Members

60

Members
Members
Members
Members,SPP
Members,SPP
Members,SPP
Members,SPP
Members,SPP
Members,SPP
Members,SPP
Members,SPP
Members,SPP
Members,SPP
Members,SPP
Members,SPP

77
78
79

Members
SPP
Members
Members
SPP
Members
SPP
Members

Line#

88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126

% Complete Task Name

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

TWG-ORWG review/approval
Annual Review of ATC Process
ATC Review
NERC TPL Steady State Assessment, TPL 001-4
TWG Scope Approval
NERC TPL Steady State Assessment, TPL 001-4
TWG approval of 2015 Comprehensive TPL Assessment
NERC TPL Stability Study, TPL 001-4
TWG Scope Approval
NERC TPL Stability Study, TPL 001-4
TWG approval of 2015 Comprehensive TPL Assessment
NERC TPL Short Circuit Study, TPL 001-4
TWG Scope Approval
NERC TPL Short Circuit Study, TPL 001-4
TWG approval of 2015 Comprehensive TPL Assessment
ERAG Long-Term Study
TWG Comments on Report
TWG Approve SPP Section of Report
NERC RAS Winter Report
TWG Comments on Report
SPP 2015 ITP Near-Term (12-month cycle)
ITPNT Scope
Finalize 2015 ITPNT Scope
ITPNT Models
Develop Firm Service Scenario Models
TWG Review Models
Develop CBA Scenario Models
TWG Review CBA Scenario
SPP 2017 ITP10 (18-month cycle)
Scoping
Create Draft Scope
TWG/ESWG Review
TWG/ESWG Approval
Post Final Scope
2017 ITP10 Futures Development
Futures Development
2017 ITP10 Load Review
Renewable Survey
Generation Review
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Duration

Start

Finish

11 days
15 days
15 days
473 days
1 day
270 days
1 day
333 days
1 day
270 days
1 day
473 days?
1 day
1 day?
1 day
11 days
8 days
3 days
5 days
5 days
517 days
40 days
40 days
169 days
69 days
5 days
85 days
10 days
377 days
207 days
196 days
183 days
1 day
1 day
329 days
114 days
102 days
57 days
151 days

Tue 5/26/15
Thu 2/12/15
Thu 2/12/15
Mon 2/17/14
Wed 3/18/15
Mon 2/17/14
Wed 12/9/15
Mon 9/1/14
Wed 3/18/15
Mon 9/1/14
Wed 12/9/15
Mon 2/17/14
Wed 3/18/15
Mon 2/17/14
Wed 12/9/15
Tue 9/22/15
Tue 9/22/15
Fri 10/2/15
Tue 9/15/15
Tue 9/15/15
Mon 2/17/14
Wed 12/16/15
Wed 12/16/15
Mon 2/17/14
Mon 2/17/14
Fri 5/23/14
Fri 5/30/14
Fri 9/26/14
Tue 5/13/14
Tue 1/6/15
Wed 1/21/15
Tue 1/6/15
Thu 9/17/15
Thu 10/15/15
Tue 5/13/14
Thu 12/4/14
Wed 1/21/15
Tue 5/13/14
Fri 1/16/15

Tue 6/9/15
Wed 3/4/15
Wed 3/4/15
Wed 12/9/15
Wed 3/18/15
Fri 2/27/15
Wed 12/9/15
Wed 12/9/15
Wed 3/18/15
Fri 9/11/15
Wed 12/9/15
Wed 12/9/15
Wed 3/18/15
Mon 2/17/14
Wed 12/9/15
Tue 10/6/15
Thu 10/1/15
Tue 10/6/15
Mon 9/21/15
Mon 9/21/15
Tue 2/9/16
Tue 2/9/16
Tue 2/9/16
Thu 10/9/14
Thu 5/22/14
Thu 5/29/14
Thu 9/25/14
Thu 10/9/14
Wed 10/21/15
Wed 10/21/15
Wed 10/21/15
Thu 9/17/15
Thu 9/17/15
Thu 10/15/15
Fri 8/14/15
Tue 5/12/15
Thu 6/11/15
Wed 7/30/14
Fri 8/14/15

Predecessors

87

Resource Names

Members
SPP
Members
SPP
Members
Members
SPP
Members
Members
SPP
Members

104

Members
Members
Members

Members,SPP

112
113
114

SPP
Members
SPP
Members

SPP
Members
Members
SPP
SPP,Members
SPP,Members
SPP,Members
SPP,Members

