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AGENDA ITEM 5A - 2021 ITP: MITIGATION PLAN

Chris Davis (SPP) informed stakeholders the 2021 ITP assessment is now in ‘red’ status, meaning
a mitigation plan is necessary to meet the study deadline. Chris reviewed the proposed
mitigation plan with the members and asked for feedback. Tim Owens stated he does not
recommend reducing working group approvals as a way to mitigate the schedule. Brian Johnson
(AEP) brought up concerns of downstream impacts when conceptual cost estimates are used.
Pay Hayes (LS Power) and Steve Gaw had concern with a reduced scope for the 2023 ITP. Steve
Hohman expressed openness to increasing time between economic assessments. Jody Holland
emphasized the need to consider economics and reliability as inseparable. Anita Sharma asked if
reducing other needs (e.g., limiting to top 10 economic) could be considered along with or
instead of carving out the Market Powerflow Model needs. Chris Davis stated this will be
discussed again in upcoming meetings. (Attachment 9 —2021 ITP Mitigation Status)

AGENDA ITEM 5B - 2021 ITP: MARKET ECONOMIC MODEL UPDATE

Charlton Hill reviewed changes to the Market Economic Model (MEM) since the January 13
posting, presented outcomes of ancillary co-optimization research, and results of interchange
methodology review. (Attachment 10 - MEM Update)

AGENDA ITEM 5C - 2021 ITP: TARGET AREA ANALYSIS

Chris Jamieson provided updates on items related to target area analysis including the
following: Base Reliability (BR) SVC Removal, SPS South and Bakken interfaces, and preliminary
(Book of Flowgates) BR and congestion results. He reviewed some ideas for additional analysis
and a checklist for the target area analysis. (Attachment 11 — Target Areas Update)

AGENDA ITEM 6A — 20-YEAR ASSESSMENT: DISCUSSION ITEMS

Sherri Maxey reviewed the list of discussion items for the 20-year assessment and discussed
staff's chronological approach to addressing them. The list will be updated with some
suggestions mentioned during the meeting and will be brought back to the group. (Attachment
12 —20-Year Assessment Scope and Study Execution Items)

AGENDA ITEM 7 — DPP FEE SCHEDULE PROPOSAL

Kirk Hall reviewed the proposal for a DPP fee schedule and presented the revised recommended
motion from TWG. (Attachment 13 — DPP Fee Schedule)

Anita Sharma made the motion, seconded by Calvin Daniels, to endorse the
development of a revision request for a DPP fee schedule. The motion was
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approved with one vote against (Jody Holland) and three abstentions: Alan Myers,
Steve Gaw, and Bennie Weeks.

Voting Rationale:

“ITC is not opposed to the concept or the specifics regarding imposing a fee on
DPP submittals as presented at the 2/4/21 meeting. We do however believe that
the question would more appropriately be considered in the TOSP Task Force
recently formed by MOPC. This will allow signals regarding planning inputs to be
considered in the full scope of potential process and policy changes rather thanin
isolation.”

-Alan Myers

AGENDA ITEM 8 — 2021 & 2022 INTEGRATED TRANSMISSION PLANNING (ITP)
OPERATIONAL SOLUTION EVALUATION

Chris Jamieson provided a quarterly comparison of 2021 ITP Market Economic Model and Ops
congestion and gave an update on the efforts for the 2021 ITP persistent operational economic
solution evaluation. The comparison revealed that the Midwest-Franklin 138 kV FLO Cedar Lane-
Canadian 138 kV had real-time congestion cost of 70 million for two years while the 2021 ITP
models showed none. Anita Sharma asked if the planning model would show more congestion
after constraint assessment and Chris responded that the gap is likely due to operational
volatility not being represented in the planning model. Jody Holland commented that this seems
like something the transmission owner could fix right now. Steve Hohman suggested there
could be a process where operations staff evaluates small improvements to alleviate these issues
not seen in planning models. Chris Jamieson discussed next steps to address this topic.
(Attachment 14 — Operational Solution Evaluation)

AGENDA ITEM 9 — ACTION ITEM 199: SITING PLAN

Joshua Norton reviewed the current process of siting batteries in the ITP assessments and
discussed the next steps for the action item, including a survey to help identify process changes.
The survey will be sent out to exploders, including the Generation Interconnection User Forum.
(Attachment 15 — Al 199 — Battery Siting)

AGENDA ITEM 10A — FORMALIZATION OF 2020 ITP HURDLE RATE SENSITIVITY

Chris Jamieson reviewed results of hurdle rate sensitivities performed on the 2020 ITP
Assessment portfolio. (Attachment 16 —2020 ITP Supplemental Information)

Page 5of 7



© SPP Southwest
Power Pool

AGENDA ITEM 10B — REVIEW 2021 ITP MARKET ECONOMIC MODEL (MEM)
INTERCHANGE

Chris Jamieson reviewed net interchange results from the 2021 ITP MEM with comparisons to
2019 Operations and the 2020 ITP MEM. (Attachment 17 —Review 2021 ITP MEM Interchange)

AGENDA ITEM 11 — ACTION ITEM 206: DRAFT REVISION REQUEST

Joshua Norton reviewed the draft revision request to be submitted to remove the Renewable
Portfolio Standards table from the ITP Manual. (Attachment 18 — RPS RR Submission Form)

AGENDA ITEM 12 - 2020 ESWG ORGANIZATIONAL GROUP EFFECTIVENESS SURVEY
RESULTS

Joshua Norton reviewed results of the Organization Group Effectiveness Survey, highlighted
high and low scores and a summary of submitted comments and recommendations for
improvement. (Attachment 19 — Organizational Group Effectiveness Survey)

AGENDA ITEM 13 - 2021 ESWG GOALS & INITIATIVES

Joshua Norton presented a process to review all ESWG-related initiatives and have the ESWG
members prioritize. (Attachment 20 — 2021 ESWG initiatives)

AGENDA ITEM 14 - 2025 WATT COALITION STUDY OF GETS IN OK & KS

Jay Caspary (Grid Strategies) and Bruce Tsuchida (Brattle) presented an overview on the study
Unlocking the Queue with Grid Enhancing Technologies which analyzes use of Advanced Power
Flow Control, Dynamic Line Ratings, and Topology Optimization. Jay Caspary indicated that the
results would be released soon. (Attachment 21 — WATT Technologies Presentation)

AGENDA ITEM 15 - MODELS REDUCTION (TWG Al 186)

Sunny Raheem reviewed the base planning model reduction recommendation and indicated it
would be back in front of the group for approval in an upcoming meeting. (Attachment 22 -
Planning Model Reduction)
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ECONOMIC STUDIES WORKING GROUP MINUTES

February 2-3, 2021

AGENDA ITEM 16 — CLOSING ITEMS
There were no action items taken.

Respectfully Submitted,

Joshua Norton

Secretary
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Aaron Shipley
Adam Bell
Ahmed Alazzawi
Al Tamimi
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Amber Greb
Andrew Berg
Anita Sharma
Antonio Barber
Ben Elsey
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Brian Johnson
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Proxy Statements

Member Proxy
Derek Brown JP Meitner

Note

Alan and Josh,

JP Meitner will have my proxy for the 2/3-4 ESWG meetings

Thanks,

Derek Brown, MSEE, PE

Manager, Short-Term Planning

Evergy
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SOUTHWEST POWER POOL, INC.
ECONOMIC STUDIES WORKING GROUP MEETING
February 3-4, 2021
Net Conference

AGENDA

Wednesday, 8:00a.m — 12:00p.m.
Thursday, 8:00a.m — 12:00p.m.

T AMINISTrATIVE TEEIMIS ...t s e s asnan Alan Myers (15 min)
A, Call to Order, INTrOAUCHIONS .......oeverererieree sttt s st ssssss s sssssnsens Alan Myers
B.  RECEIPE Of PrOXIES ..ottt sttt Joshua Norton
C. REVIEW OF AQENAA .........ooooeoeoeceeeeeeeeee e eseseessss e sssssssss s sssssssss s eesessssesssnn Alan Myers
D. ANTIEIUST REMINAEN ..ottt een Joshua Norton

2. Consent Agenda’
A. December 3-4, 2020 minutes
B. January 4, 2021 joint ESWG/TWG minutes
C. January 7, 2021 minutes

3. ESR Task Team Reports

A. ET Whitepaper (APProval) 1 oeeeeeeeeeeceseseeeeeeeeeeeeeseeevessssssssssssseseesesessssssssnens Al Tamimi (20 min)
4. ReView Of Past ACtION [EEIMS .. ... s e eee e sseeen Joshua Norton (10 min)
5. 2021 ITP

A, MItIGAtIoN PlAN" ..........ooooooeoceeeeeeeeeeeeeeeeeeeeeeeeeesssssssee e eesssssssssssssss e sesssssennes Chris Davis (60 min)

B. Market Economic Model Update’.......ooooovvvvvvvoveeooecessieeeeeeeeeeeeeeeeeeeeeeessesssn Charlton Hill (20 min)

C. Target Area ANQAIYSIS.....o e sssss s s ssssssssssesens Chris Jamieson (45 min)

' Background Material Included
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6.

10.

11

12.

13.

14.

15.

16.

20-Year Assessment

A, DISCUSSION TEEIMIS ..ttt eee et s e sstsss et ss s essessae s sssssaens Sherri Maxey (30 min)
DPP Fee Schedule Proposal (APproval)'....................mmmmmmmereeeeeeeeeeeeesnnsssssssseeseeee Kirk Hall (45 min)
2021 & 2022 ITP Operational Solution Evaluation ..., Chris Jamieson (30 min)
Action Item 199: Siting Plan ... Joshua Norton (20 min)
Action Item 201: Interchange Methodology
A. Formalization of 2020 ITP Hurdle Rate Sensitivity ... Chris Jamieson (20 min)
B. Review 2021 ITP MEM interchange' Chris Jamieson (20 min)
. Action Item 206: Draft Revision REQUESL.........ccc.covvrrverererirrrnrieseseeessiiesiaes Joshua Norton (20 min)
2020 ESWG Organizational Group Effectiveness Survey Results'............ Joshua Norton (20 min)
20271 ESWG GOalS & INITIAtIVES oooreeereeeeeereeeeeeeeeseeeeeeeeeseeeessess e sesesessesseenen Joshua Norton (20 min)
2025 WATT Coalition Study of GETs in OK & KS.......cc.coevrrrmrrnrrerirerrrrnniesines Jay Caspary (20 min)
Models Reduction (TWG Al T8B6) ... eeeeeeseaes Sunny Raheem (45 min)
ClOSING EIMS ..ottt st s sttt sttt s s ssns All (10 min)

A. Summary of Action Items
B. Upcoming Meeting Agenda Items
C. Future Meetings

i)  March 3-4, 2021: Net Conference
i) March 31-April 1, 2021: Net Conference
iiiy May 5-6, 2021: TBD
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SOUTHWEST POWER POOL
ECONOMIC STUDIES WORKING GROUP MEETING

December 3-4, 2020
Net Conference

SUMMARY OF MOTIONS AND ACTION ITEMS

General:

2021

Approved RR 417: Clarify no NTC issued from 20-year assessment
Approved the TX1 white paper with TWG modifications

ITP:

Approved Bakken as a target area
Approved SPS-New Mexico as a target area

2022 ITP:

Approved the electric demand growth assumptions

Approved not to accept the High Banks Wind resource addition request
Approved to accept the Rockhaven Wind resource addition request

Approved staff's recommendation for a waiver of the ITP manual for the 2022 ITP
requiring the use of resource expansion software

20-Year Assessment:

Approved to adopt 4th future based on SPP F3 with hurdle rate of 0 between MISO and

SPP

Action Items:

Added action item to review pulling the RPS table out of the ITP Manual
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SOUTHWEST POWER POOL
ECONOMIC STUDIES WORKING GROUP MEETING
December 3-4, 2020
Net conference

MINUTES

AGENDA ITEM 1 — ADMINISTRATIVE ITEMS

Economic Studies Working Group (ESWG) Chair Alan Myers called the meeting to order at 8:00

a.m. The following members were in attendance or represented by proxy:

Al Tamimi, SUNC

Alan Myers, ITC

Anita Sharma, AEP
Bennie Weeks, SPS
Calvin Daniels, WFEC
Derek Brown, Evergy
Gayle Nansel, WAPA
Jeremy Severson, BEPC
Jody Holland, GridLiance
Kurt Stradley, LES

Kyle McKinney, GSEC
Michael Watt, OMPA
Randy Collier, CUS
Steve Gaw, APA

Steve Hohman, OPPD
Tim Owens, NPPD

Zac Hager, OGE

Proxies:
Joe Dan Wilson for Kyle McKinney on 12/4

(Attachment 1 — Attendance) (Attachment 2 — Proxy)

Joshua Norton confirmed there was a quorum and provided the antitrust statement. Alan Myers

reviewed the agenda for any changes. (Attachment 3 — Agenda)

Tim Owens made a motion, seconded by Kurt Stradley to approve the agenda. The

motion was approved unanimously.
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AGENDA ITEM 2 - CONSENT AGENDA
The consent agenda included the following items:

RR 417: Clarify no NTC issued from 20-year assessment (Attachment 4 — RR 417
Recommendation Report) (Attachment 5 — RR417 — 20 Year Assessment No NTC
presentation)

The consent agenda was approved.

AGENDA ITEM 3A — ESR TASK TEAM REPORTS: TX1 WHITE PAPER

Scott Benson and Josh Pilgrim presented the TX1 white paper with TWG-requested revisions to
include local TO load profile data. (Attachment 6 — TX1 White Paper Redline) (Attachment 7 —
TX1 White Paper presentation)

Kurt Stradley made the motion, seconded by Zac Hager, to approve the TX1 white
paper with TWG modifications. The motion was approved unanimously.

AGENDA ITEM 3B — ESR TASK TEAM REPORTS: E1 UPDATE

Al Tamimi gave an update for the E1 task team. (Attachment 8 — E1 White Paper Summary)

AGENDA ITEM 4A - 2021 ITP SCHEDULE UPDATE

Dara Solomon reviewed the 2021 ITP schedule. (Attachment 9 — 2021 ITP Schedule)

AGENDA ITEM 4B - 2021 ITP TARGET AREA DISCUSSION

Josh Pilgrim and Liz Gephardt presented target areas for the 2021 ITP assessment. They
reviewed the Bakken and SPS-New Mexico as recommendations for target areas. There was
discussion about the two additional SVCs required in models. (Attachment 10 — 2021 Target
Area)

Jeremy Severson made the motion, seconded by Gayle Nansel, to approve Bakken
as a target area in the 2021 ITP assessment. The motion was approved
unanimously.

Jeremy Severson made the motion, seconded by Bennie Weeks, to approve SPS-
New Mexico as a target area in the 2021 ITP assessment. The motion was approved
with one vote against (Jody Holland) and three abstentions: Zac Hager, Al Tamimi,
and Kyle McKinney.
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AGENDA ITEM 5A - 2022 ITP SCHEDULE UPDATE

Dara Solomon reviewed the 2022 ITP schedule. (Attachment 11 — 2022 ITP Schedule)

AGENDA ITEM 5B - 2022 ITP ELECTRIC VEHICLE DEMAND GROWTH

Jake Pannell reviewed the electric vehicle energy demand growth calculation process.
(Attachment 12 — 2022 ITP EV Demand Growth)

Zac Hager made the motion, seconded by Jeremy Severson, to approve the electric
demand growth assumptions for use in the 2022 ITP assessment. The motion was
approved unanimously.

AGENDA ITEM 5C - 2022 ITP DRAFT SCOPE REVIEW

Adam Bell reviewed the draft scope. (Attachment 13 — Draft Scope)

AGENDA ITEM 5D - 2022 ITP RENEWABLE POLICY REVIEW/RESOURCE PLAN — PHASE 1

Krishada Watson gave an overview of the Renewable Policy Review and Resource Plan Phase 1
milestones. (Attachment 14 — Renewable Policy Review) (Attachment 15 — Resource Plan Phase

1)

Tim Owens made the motion, seconded by Kurt Stradley, to add an action item to
review pulling the RPS table out of the ITP Manual. The motion was approved
unanimously.

Action Item: Review pulling the RPS table out of the ITP Manual

AGENDA ITEM 5E - 2022 ITP LOAD & GENERATION REVIEW

Brooke Keene gave an update on the Load and Generation Review. (Attachment 16 — Load &
Generation Review)

AGENDA ITEM 5F — 2022 ITP RESOURCE ADDITION REQUESTS

Derek Johnson presented a resource addition request for High Banks Wind. (Attachment 17 —
High Banks RAR)

Jeremy Severson made the motion, seconded by Tim Owens, not to accept the

High Banks Wind resource addition request. The motion was approved with one
abstention: Jody Holland.
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The Lonesome Creek resource addition request did not need to be covered because it was
approved as a waiver at the December TWG meeting. (Attachment 18 — Lonesome Creek RAR)

Aaron Vander Vorst presented a resource addition request for Rockhaven Wind. (Attachment 19
— Rockhaven RAR)

Zac Hager made the motion, seconded by Calvin Daniels, to accept the Rockhaven
Wind resource addition request. The motion was approved with four abstention:
Jody Holland, Anita Sharma, Jeremy Severson, and Tim Owens.

During discussions it was voiced that the sooner in-service date was a factor in approving the
Rockhaven RAR and not the High Banks Wind RAR. It was decided to revisit the discussion of the
RAR process after the other agenda items. Once revisited it was decided to have an education
session on RARs and siting exception decision making.

AGENDA ITEM 6A — 20-YEAR ASSESSMENT FUTURES DEVELOPMENT

Adam Bell gave a recap of recent activity in regards to the 20-year assessment scope
development and presented options to finalize the futures. (Attachment 20 — 20YA Futures
Development)

Steve Gaw made the motion, seconded by Anita Sharma, to adopt 4" future based
on MISO MTEP F3 with hurdle rate of 0 between MISO and SPP.

Calvin Daniels proposed a friendly amendment to adopt 4" future based on SPP F3
with hurdle rate of 0 between MISO and SPP. The amendment was accepted and
the motion was approved unanimously.

AGENDA ITEM 7 — RESOURCE PLANNING SOFTWARE
Antonio Barber (Attachment 21 — Resource Planning Software)

Kurt Stradley made the motion, seconded by Tim Owens, to approve SPP staff’s
recommendation for a waiver of the ITP manual for the 2022 ITP requiring the use
of resource expansion software. The motion was approved unanimously.

AGENDA ITEM 8 — BUTLER-TIOGA PROJECT DISCUSSION

Kelsey Allen presented history of the Butler-Tioga project in the 2019 and 2020 ITP assessments.
He discussed ongoing work for refining the project after the Board of Directors deferred action
and covered information on different routes for the project. (Attachment 22 — Butler-Tioga
138kV)
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AGENDA ITEM 9 — RR 431: LOCAL PLANNING CRITERIA IN THE ITP

This item was struck from the agenda

AGENDA ITEM 10 — PLANNING ROADMAP
Erin Cathey presented an overview of the strategic roadmap development process including a
background and breakdown of the phases of the process. (Attachment 23 — Strategic Roadmap

Development Process)

ECONOMIC STUDIES WORKING GROUP MINUTES
December 3-4, 2020

AGENDA ITEM 11 — CLOSING ITEMS

An action item was taken to review pulling the RPS table out of the ITP Manual.

Respectfully Submitted,

Joshua Norton

Secretary
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SOUTHWEST POWER POOL
ECONOMIC STUDIES WORKING GROUP & TRANSMISSION WORKING GROUP JOINT
PRE-MOPC MEETING

January 4, 2021
Net Conference

SUMMARY OF MOTIONS AND ACTION ITEMS

TWG:
e Approved RR 417
ESWG and TWG:

e Approved the 2022 ITP Scope document
e Approved the 2022 20-Year Assessment Scope document
e Endorsed the 2021 SPP Value of Transmission study scope
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SOUTHWEST POWER POOL
ECONOMIC STUDIES WORKING GROUP & TRANSMISSION WORKING GROUP JOINT
PRE-MOPC MEETING
January 4, 2021
Net Conference

MINUTES

AGENDA ITEM 1 — ADMINISTRATIVE ITEMS

Economic Studies Working Group (ESWG) Chair Alan Myers called the meeting to order at 1:00
p.m. The following members were in attendance or represented by proxy:

Al Tamimi, SUNC
Alan Myers, ITC

Anita Sharma, AEP
Calvin Daniels, WFEC
Derek Brown, Evergy
Gayle Nansel, WAPA
Jeremy Severson, BEPC
Jody Holland, SCMCN
Kurt Stradley, LES
Kyle McKinney, GSEC
Michael Watt, OMPA
Randy Collier, CUS
Steve Gaw, APA
Steve Hohman, OPPD
Tim Owens, NPPD
Zac Hager, OGE

Proxies: None
(Attachment 1 — Attendance) (Attachment 2 — Proxy)

Joshua Norton (SPP) confirmed there was a quorum and provided the antitrust statement. Alan
Myers reviewed the agenda for any changes. (Attachment 3 — Agenda)

Kyle McKinney made a motion, seconded by Kurt Stradley to approve the agenda.
The motion was approved unanimously.
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Transmission Working Group (TWG) Chair Nathan McNeil called the meeting to order at 1:00
p.m. The following members were in attendance or represented by proxy:

Name, company

Proxies:
Kurt Stradley proxy for Scott Benson
Jeremy Severson proxy for Philip Westby

(Attachment 1 — Attendance) (Attachment 2 — Proxy)

Adam Bell (SPP) confirmed there was a quorum. Nathan McNeil reviewed the agenda for any
changes. (Attachment 3 — Agenda)

_made a motion, seconded by _ to approve the agenda. The motion was _

AGENDA ITEM 2 - TWG CONSENT AGENDA
The consent agenda included the following items for TWG:

RR 417: Clarify No NTC issued from 20-Year Assessment (Attachment 4 — RR 417
Recommendation Report) (Attachment 5 — RR 417 Presentation)

_made the motion, seconded by _, to approve the consent agenda. The motion was

AGENDA ITEM 3 - 2022 ITP SCOPE

Adam Bell (SPP) _ presented the 2022 ITP Scope. (Attachment 6 — Past Action ltems)
(Attachment 7 — Past Action Items)

ESWG:
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Calvin Daniels made the motion, seconded by Kurt Stradley, to approve the 2022

ITP Scope document. The motion was approved unanimously

TWG:
_made the motion, seconded by _, to approve the 2022 ITP Scope document. The

motion _

AGENDA ITEM 4 - 20-YEAR ASSESSMENT SCOPE

Adam Bell (SPP) presented the 20-Year Assessment Scope. Anita Sharma requested a change to
the scope to clarify that the constraints will be different between Future 3 and Future 4. After a
question on whether the resource plan software would be used, another edit was made to add
“unless directed otherwise by the ESWG and/or TWG" to allow for working group direction on
whether methodologies should deviate from the 2022 ITP. (Attachment 8 — 20-Year Assessment
Scope) (Attachment 9 — 20-Year Assessment Scope Presentation)

ESWG:

Steve Gaw made the motion, seconded by Anita Sharma, to approve the 2022 20-
Year Assessment Scope document as revised in the January 4, 2021 meeting. The
motion was approved unanimously

TWG:

_made the motion, seconded by _, to approve the 2022 20-Year Assessment Scope

document as revised in the January 4, 2021 meeting. The motion _

AGENDA ITEM 5 - VALUE OF TRANSMISSION

Casey Cathey (SPP) presented the inputs, calculations, and estimated schedule for a Value of
Transmission study. He fielded questions about the scope of work and the schedule lining up
with other activities. (Attachment 10 — VOT Presentation) (Attachment 11 — VOT Scope)

ESWG:
Calvin Daniels made the motion, seconded by Jeremy Severson, to endorse the

2021 SPP Value of Transmission study scope as presented and documented in the

Page 4 of 6
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January Joint ESWG/TWG materials. The motion passed with 3 abstentions: Kurt

Stradley, Tim Owens, and Zac Hager

TWG:
_made the motion, seconded by _, to endorse the 2021 SPP Value of Transmission
study scope as presented and documented in the January Joint ESWG/TWG

materials. The motion _

Voting Rational:

“Lincoln Electric System abstained during both the ESWG and TWG votes to
endorse the SPP Value of Transmission Study scope which was discussed at the
joint ESWG/TWG meeting held on January 4, 2021. The main concern is the
additional projects that continue to be added to an already packed work schedule
for working group members and SPP staff. This project may have been better
placed within the SPP Strategic Roadmap Development Process to be prioritized
amongst other projects being looked at. The other reason is that the timing of the
posting of meeting materials prior to the meeting and the holiday season itself did
not allow for a thorough review and internal utility discussion. This was the first
time we were aware of this study and materials brought before the two working
groups.”

-Kurt Stradley

“l abstained from the ESWG vote to endorse the 2021 SPP Value of Transmission
study scope, as presented during the January 4, 2021 joint ESWG/TWG meeting for
two primary reasons. First, given the distribution of meeting materials during the
Christmas/ New Year’s holiday period, the working groups had little time to review
and discuss the study scope thoroughly before being asked to endorse it. Secondly,
I am concerned about adding yet another study to the growing list of work for
both SPP staff and the working groups at the present time (e.g., 2021 & 2022 ITPs,
20-year assessment, PROMOD migration, RCAR study, etc.). It would seem to have
been more appropriate for this study to be proposed as a potential initiative in
SPP’s Strategic Roadmap Development Process, where it could then be prioritized
amongst the other potential projects.”

-Tim Owens

Page 5 of 6
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ECONOMIC STUDIES WORKING GROUP & TRANSMISSION WORKING GROUP
JOINT PRE-MOPC MEETING MINUTES
January 4, 2021

AGENDA ITEM 6 — CLOSING ITEMS
There were no action items taken.

Respectfully Submitted,

Joshua Norton

ESWG Secretary

Adam Bell

TWG Secretary
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SOUTHWEST POWER POOL
ECONOMIC STUDIES WORKING GROUP MEETING

January 7, 2021
Net Conference

SUMMARY OF MOTIONS AND ACTION ITEMS

General:
e 2021 ESWG Meeting Schedule approved

2022 ITP:

e Approved changing the Hydro Annual Energy tab in the generation review to a yellow
(editable) tab

e Approved changing the fuel forecast for Horseshoe Lake from ST7 to NG Oklahoma
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SOUTHWEST POWER POOL
ECONOMIC STUDIES WORKING GROUP MEETING
January 7, 2021
Net Conference

MINUTES

AGENDA ITEM 1 — ADMINISTRATIVE ITEMS

Economic Studies Working Group (ESWG) Chair Alan Myers called the meeting to order at 8:00
a.m. The following members were in attendance or represented by proxy:

Al Tamimi, SUNC
Alan Myers, ITC

Anita Sharma, AEP
Bennie Weeks, Xcel
Calvin Daniels, WFEC
Derek Brown, Evergy
Gayle Nansel, WAPA
Jeremy Severson, BEPC
Jody Holland, SCMCN
Kurt Stradley, LES
Kyle McKinney, GSEC
Michael Watt, OMPA
Randy Collier, CUS
Steve Gaw, APA
Steve Hohman, OPPD
Tim Owens, NPPD
Zac Hager, OGE

Proxies:
Cliff Franklin for Al Tamimi

(Attachment 1 — Attendance) (Attachment 2 — Proxy Statements)

Joshua Norton (SPP) confirmed there was a quorum and provided the antitrust statement. Alan
Myers reviewed the agenda for any changes. (Attachment 3 — Agenda)

Kurt Stradley made a motion, seconded by Calvin Daniels to approve the agenda.
The motion was approved unanimously.
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AGENDA ITEM 2 — CONSENT AGENDA
The consent agenda included the following items:

Meeting Minutes — December 3-4, 2020 (Attachment 4 — ESWG Minutes 2020-12-03). Due to
limited review time, these minutes will be approved at the February ESWG meeting.

AGENDA ITEM 3 — ESR TASK TEAM REPORTS

This item was removed from the agenda and will covered in a future meeting.

AGENDA ITEM 4 — REVIEW OF PAST ACTION ITEMS

Joshua Norton (SPP) reviewed the past action items list. The ESWG requested clarification on the
goal and end result of Action Item 203. A proposal was made to include lessons learned as part
of the ITP schedule as a way to conclude this action item. Staff will bring details on the
implementation into the schedule. (Attachment 5 — Past Action ltems)

AGENDA ITEM 5 - ITP QUARTERLY REPORT

Dara Solomon (SPP) presented the ITP Quarterly Report. The 2021 ITP is in red status and a
proposed mitigation plan and recommendation will be brought back to the ESWG. Stakeholder
feedback was given that delays to any ITP studies will result in a waterfall effect to other studies.
Stakeholders questioned if the upcoming lessons learned will identify and address recurring
issues in each ITP study or if a larger picture discussion is needed for ITP study overlaps and staff
constraints. Staff clarified that both a specific study look at milestones, as well as a more holistic
view to include other ongoing engineering planning efforts are being evaluated to look at both
smaller and larger scale efforts. In addition, a concern was expressed on how the Section 10.3
items are reported and the perception with the 2021 ITP being in “red” status. Staff proposed to
review the ITP Manual Sections 10.3 and 10.4 processes and bring back a proposal to ESWG for
more effective communication and correlation to impact on schedule. (Attachment 6 — ITP
Quarterly Report_Jan2021)

AGENDA ITEM 6A - 2021 ITP CURTAILMENT PRICING METHODOLOGY

Joshua Norton (SPP) reviewed the 2021 ITP market economic model wind curtailment price
implementation for existing and projected internal and external wind resources. (Attachment 7 —
2021 ITP Curtailment Pricing Methodology)
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AGENDA ITEM 7A - 2022 ITP LOAD & GENERATION REVIEW UPDATE

Brooke Keene (SPP) provided an update and presented two items for approval. She presented
staff's recommendation to change the Hydro Annual Energy tab in the generation review to a
yellow (editable) tab. (Attachment 8 — 2022 ITP Load & Generation Review Update)

Steve Gaw made the motion, seconded by Cliff Franklin, to approve changing the
Hydro Annual Energy tab in the generation review to a yellow (editable) tab. The
motion was approved unanimously.

Brooke Keene detailed how Horseshoe Lake ST7 was originally mapped in ABBF19 to Waste
Heat, but should have been mapped to NG Oklahoma.

Cliff Franklin made the motion, seconded by Jeremy Severson, to approve
changing the fuel forecast for Horseshoe Lake from ST7 to NG Oklahoma. The
motion was approved unanimously.

AGENDA ITEM 8 — DPP FEE SCHEDULE

Kirk Hall (SPP) discussed the DPP fee schedule proposal. Some members expressed support of
the proposal and there were some that thought a higher fee is warranted. Other efforts were
discussed that could impact the DPP process. The draft revision request is in development, and
endorsement will be requested at a future meeting to move forward with the RR process.
(Attachment 9 — DPP Process Improvements)

AGENDA ITEM 9 — ACTION ITEM 201: INTERCHANGE METHODOLOGY

This item will be covered on a future agenda.

AGENDA ITEM 9A — FORMALIZATION OF 2020 ITP HURDLE RATE SENSITIVITY

Due to time constraints, this item was not covered and will be moved to a future agenda.

AGENDA ITEM 9B — REVIEW 2021 ITP MEM INTERCHANGE

Due to time constraints, this item was not covered and will be moved to a future agenda.

AGENDA ITEM 10 — 2020 ESWG ORGANIZATIONAL GROUP EFFECTIVENESS SURVEY
RESULTS

Due to time constraints, this item was not covered and will be moved to a future agenda.
(Attachment 10 — 2020 Organizational Group effectiveness Survey)
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AGENDA ITEM 11 - 2021 MEETING SCHEDULE

Joshua Norton (SPP) reviewed the proposed 2021 ESWG meeting schedule and expressed that
any changes to times and/or locations will be communicated as early as possible ahead of
meetings. (Attachment 11 — 2021 ESWG Meeting Schedule Presentation) (Attachment 12 — 2021
ESWG Meeting Schedule)

Steve Gaw made the motion, seconded by Jeremy Severson, to approve SPP’s
recommendation on 2021 ESWG meeting dates. The motion was unanimously
approved.

AGENDA ITEM 12 — 2021 ESWG GOALS

Josh Norton (SPP) reviewed the current 2021 ESWG goals and initiatives and then opened up for
ideas from the group. Steve Gaw mentioned Order 2222, West expansion, and Grainbelt as items
to be on the radar. Anita Sharma expressed a need to review and improve the process to
identify shortfalls in resource planning, especially for the carbon reduction future. . (Attachment
13 — 2021 ESWG Goals and Initiatives)

AGENDA ITEM 13 - 2020 ITP BUTLER-TIOGA

Kelsey Allen (SPP) discussed the progress of staff's review of the Butler-Tioga 138 kV project
from the 2020 ITP. He reviewed the top project scope options, the main project drivers, and a
path forward. Many of these items will come back to the ESWG for additional discussion.
(Attachment 14 — 2020 ITP Butler-Tioga)
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ECONOMIC STUDIES WORKING GROUP MINUTES
January 7, 2021

AGENDA ITEM 14 — CLOSING ITEMS

There were no action items taken.

Respectfully Submitted,
Joshua Norton

Secretary



Scope

This task is in the energy and related services issues section of the white paper. Based on the
recommendation, the deliverable for E1 is to, “develop a process for analyzing an ESR as both a
load and generation.”

The task force will address ESRs dispatch as generation and modeled as a load in the following
SPP study processes

1. ITP

2. Generation Interconnection Process (GIP)
3. Transmission Service (ATSS)

4. Attachment AQ

PROMOD Capabilities

Confirm when version that allows for ESRs nomogram use for resolving reliability issues (allows
ESRs to be scheduled based on certain system conditions such as line flow or load levels).

ESR Interconnection high-level approach

1. ESR as energy — Interconnecting an ESR to the SPP transmission system. Existing Gl
methodology should be reviewed for how ESRs are evaluated as both a load and generation in
ERIS and NRIS/CRIS Studies. Other RTOs/ISOs should be considered as well. Any identified
enhancements should be recommended.

2. ESR as capacity — Granting firm transmission service to an ESR for the purpose of
meeting resource adequacy requirements for an LSE. Existing Aggregate Transmission service
methodology should be reviewed for how ESRs are evaluated as both a load and generation.
Other RTOs/ISOs should be considered as well. Any identified enhancements should be
recommended.

Integrated Transmission Planning Process (ITP)

ESR as transmission?! —

1. Evaluating whether an ESR is the appropriate Network Upgrade to resolve a
reliability or economic issue.
a. Reliability - The ESR could be identified to resolve reliability issues for any
ITP reliability needs
e ESR asresource, it will be dispatched based on how it was originally

identified as a solution. If it fixes N-1 contingency, then it will be on
at full nameplate during that N-1 contingency (adding it to the CON
file). Other than that, it will remain off during the solution process in
the ITP in order to avoid masking any transmission needs. However,
the ESR as transmission may also be dispatched if it resolves any
additional transmission reliability needs, if approved by the owner of
the ESR as transmission device.

1 SPP Criteria should be changed to accommodate changes to characteristics of a storage device (material
modification)

Internal Use Only



e ESR as aload, it will be modeled as a load based on how it was
originally identified as a solution.

o When issuing an NTC for ESR as transmission, it needs to capture
the duration and ratings and any other controls/specifications needed
to be an effective solution

b. Economic - The ESR could be identified to resolve economic issues for any
ITP economic needs

o ESR will be dispatched based on how it was originally identified as a

solution.?

ESR as Energy

Specific set of PSSE or PROMOD (economic) models that fit bill as energy models; ITP Market
Powerflow Models — these meet TPL-001 sensitivity cases; dispatched out of PROMOD under
specific hourly conditions specified in ITP Manual; energy-only (as opposed to capacity)

1. Reliability Analysis
Market Powerflow Models: The Market Powerflow Models are dispatched
according to the ITP Manual; it is expected that the dispatch for ESR energy
resources will be charging during light load conditions and discharging during

peak load conditions

2. Economic Analysis
Storage will be dispatched based on the dispatch methodology in the appropriate
economic models (PROMOD and Market Powerflow), and will be counted
towards reserve margin requirements as described in the ITP Manual (Section
2.2.2.1) and the scope of the current ITP Assessment.

3. Hybrid (definition: combination of ESR and generation at a common/near-common
POI, i.e. solar and battery): not being operated as true hybrids; operating separately
but at the same POI

Hybrid units will be dispatched based on the dispatch methodology in the
appropriate economic models (PROMOD and Market Powerflow)? , and will be
counted towards reserve margin requirements as described in the ITP Manual
(Section 2.2.2.1) and the scope of the current ITP Assessment.

ESR as Firm Capacity

Specific set of PSSE models that fit bill as capacity models; ITP Base Reliability Models —
these meet TPL-001 base cases; dispatched based on economic dispatch file in coordination
with other historical expected outputs of variable resources

1. Reliability Analysis
ITP Base Reliability Models: The ITP Base Reliability Models are
dispatched according to the ITP Manual; it is expected that the dispatch for

2 This will only work if only transmission.
3 Currently able to set duration in PROMOD (used 4 hours in 2020 ITP) and can set it to run on daily cycle (to go

through a full cycle each day) so there are some limitations there (some days might not be worth going through a
full cycle, but it’s going to anyway).

Internal Use Only



ESR energy resources will be charging during light load conditions and
discharging during peak load conditions. However, these assumptions may
be used absent other historical data or methodology developed by applicable
working groups (such as TWG, MDAG, and others) while engaging
stakeholders in the process.

2. Economic Analysis not needed for long term ESR firm capacity

3. Hybrid (definition: combination of ESR and generation at a common/near-
common POI, i.e. solar and battery): not being operated as true hybrids; operating
separately but at the same POI

a. Hybrid units will be dispatched based on the dispatch methodology in the
appropriate reliability models (Base Reliability)

b. Following are examples of known technologies and dispatch for reliability
criteria, which follows the current ITP Manual Base Reliability assumptions
on wind and solar

e For wind-storage hybrids, the net output at the POI will be based on
light load (maximum output of the wind-storage hybrid); for peak
load (average 5-year output of the wind plus storage hybrid)

e For solar-storage hybrids, the net output at the POl will be based on
light load (zero output of solar + storage-load hybrid is consuming
from grid); for peak load (average 5-year output of solar and
storage hybrid).

Generation Interconnection Process (GIP)

1. Enhancements to SPP GIP Process

2. Existing ESRs as transmission or ESRs as transmission that have been “approved”
for construction in the Planning or GI Processes
c. If the transmission solution already exists, they only implement ESR to
resolve reliability issues that they were identified to resolve
e ESR asresource, it will be dispatched based on how it was originally
identified as a solution. If it fixes N-1 contingency, then it will be on
at full name plate during that N-1 contingency (adding it to the CON
file). Other than that, it will remain off during the solution process in
the GIP in order to avoid masking any transmission needs. However,
the ESR as transmission may also be dispatched if it resolves any
additional transmission reliability needs, if approved by the owner of
the ESR as transmission device.
e ESRas aload, it will be modeled as a load based on how it was
originally identified as a solution.

3. ESR as transmission solution in GI Process*
d. Gl solution set may contain storage ESR as a solution to reliability problems
(either generating or considered as load)

4 SPP Criteria should be changed to accommodate changes to characteristics of a storage device (material
modification)
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o Will be dispatched based on how it was approved as a solution. If it
fixes N-1 contingency, then it will be on at full name plate during
that N-1 contingency (adding it to the CON file). Other than that, it
will remain off during the solution process in the Gl in order to avoid
masking any transmission needs. However, the ESR as transmission
may also be dispatched if it resolves any additional transmission
reliability needs, if approved by the owner of the ESR as
transmission device.

o ESR will be excluded from the generator dispatch algorithm

4. ESR as energy resource
a. ESR as energy resource in the models

e Currently, energy storage resources are dispatched as variable energy
resources in the high variable case and not dispatched in the low
variable case

e Task Team recommends that current methodology be reviewed for
consistency across SPP processes that use energy models

e ESR asaload is not considered in the current Gl study; it is assumed
that the load function of the ESR will be covered by transmission
service study

e Charging does not typically occur on-peak and therefore there would
be no reason to study it except in the off-peak case. Charging would
require that there be a transmission service reservation, in which case
the impact would be evaluated in the transmission study, except to
the extent that the market directs an ESR to charge. (The market
would determine when that could be done reliably.)®

Aggregate Transmission Service Study (ATSS)

Enhancements to SPP ATSS Process

1. Existing ESRs as transmission or ESRs as transmission that have been “approved”
for construction in the Planning or GI Processes. The ESR could be identified to
resolve reliability issues for any ATSS reliability needs

a. ESR as resource, it will be dispatched based on how it was identified as a
solution. If it fixes N-1 contingency, then it will be on at full name plate
during that N-1 contingency (adding it to the CON file). Other than that, it
will remain off during the solution process in the ATSS in order to avoid
masking any transmission needs. However, the ESR as transmission may
also be dispatched if it resolves any additional transmission reliability
needs, if approved by the owner of the ESR as transmission device.

b. ESR asa load, it will be modeled as a load based on how it was identified
as a solution.

®> Probably most of the connections will charge off the grid from a co-located solar/wind
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¢. Any changes to the original functionality of the storage device should go
through re-evaluation and can be discussed in the material modification
process®

2. ESR as capacity resource
a. Existing ESRs as capacity resources in the models
i. Task Team recommends that storage dispatch methodology used in
the ITP Base Reliability Models be used for existing ESR capacity
resources in the ATSS
b. New ESRs as capacity resources in the models
Reliability Analysis for long-term point-to-point or network transmission
service

i. Customers must follow the Aggregate Transmission Service Study
(ATSS) process if they wish to obtain transmission service for the
resource as capacity. The ESR will be dispatched at the requested
service MW in all applicable model seasons.

ii. Customers must follow the Attachment AQ process for charging
activities if, at any time, there will be any power withdrawal at the
point of interconnection and the SPP Marketplace has not directed
the ESR to charge. The ESR will be evaluated at the specified
charging MW & MVAR in all applicable model seasons.’

iii. After completing i and/or ii above, the applicable service
agreement(s) will be updated to reflect the ESR as a capacity
resource and/or as a delivery point.

Study Considerations for ESRs Changing Uses

e The ESR TX11/TX16 Task Team is evaluating the process for coordination of interconnection,
deliverability, and transmission planning studies. From a studies and dispatch perspective, the
working groups recommend SPP should consider the following in determining eligibility of an
existing ESR to move between uses of an ESR as a transmission asset, an energy resource, or a
capacity resource without further studies.

0 The type of power system analysis the existing ESR is evaluated against compared to the
new use (i.e. powerflow, transient stability, and short-circuit analysis).

0 The dispatch of the existing ESR in SPP planning cases applicable to its current use
compared to the new use.

o The planning contingency events the existing ESR is evaluated against in SPP planning
cases applicable to its current use compared to the new use.

0 (as an example, a battery was identified as a solution in the ITP process for a reliability
problem, which if it was determined to have a new use like a capacity resource, then a
capacity study must be done on it to insure proper handling in the new use)

6 SPP Criteria should be changed to accommodate changes to characteristics of a storage device (material
modification)

7 The level of charging in the models will need to be further developed, possibly to more of an expected use
approach
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Southwest Power Pool, Inc.

ECONOMIC STUDIES WORKING GROUP

Pending Action Items Status Report

February 3-4, 2021

. Date
Action Item . . Status Comments
Originated
190 | Utilize the results from RCAR Ill to October 12t, In Progress | Working with SPP
determine the ratio of APC benefit to 2017 operations on additional
Transmission Outages benefit to be APC benefit with outages
applied in the ITP assessments. included.
Feb: reviewing timeline of
RCAR and cost of
additional work
199 | How we inform our Siting Plan: April 2019 In Progress Goal: to complete and
Research the appropriateness of implement for the 2021
relying on the Gl Queue for Siting of ITP Assessment
renewables and Battery Storage and Continue discussing the
looking into other available battery storage piece
information Feb: Item on agenda for
discussion
201 | Review the interchange July 2019 In Progress Goal: To complete for the
methodology 2021 ITP Assessment
Feb: item on agenda for
discussion
203 | Conduct a Lessons Learned Session August 2019 In Progress | Presented in June 2020;
with the ESWG on the 2019 ITP more to cover soon in
Assessment addition to 2020 ITP
Feb: Adding to schedule
slides soon to report
completion and facilitate
ESWG discussion
209 | Create Revision Request to remove December In Progress | Feb: Review draft RR
RPS table from the ITP Manual 2020 before submitting
210 | Create list of 20YA items to review January 2021 In Progress | Feb: Review preliminary
list
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Helping our members work together to keep 0 SoutFwecteaiar oS o SPPorg o]
the lights on... today and in the future.
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PURPOSE

« 2021 ITP was moved to RED status at the beginning of 2021

e We can't meet the October 20271 end date and need some kind

of mitigation to make it work

 How did we get here?

e W
e W

nat are we doing to reduce future risks?

nat Is our plan to solve the issue?

“3PP



HOW DID WE GET HERE?

* Transitioned the 2021 ITP to yellow in July 2020
« 2020 ITP

 There were several times where the 2020 ITP study took a higher
poriority than the 2021 ITP in order to get to the finish line.

» Staffing
* Lost several key SMEs and added some incremental positions
« 8 out of 20 transmission planning staff are new to the team in 2020
e Covid-19
» Unplanned transition to working remotely
 Additional barriers for training staff and collaboration
 Currently about 77 business days behind schedule

“3PP



> SPP Board — ORIG.

2021 ITP TIMELINE - CURRENT worc. o

Summit ) 10/11

2020 Jan 2021 Jan 2022 2022
Today Send out SCEs - Round 1 Send out SCEs - Round 2
2021 1TP I I ——
MEM Build ] | Nov 13 - Mar 24
Constraint Assessment | b Jan 14 - Mar 24
MPM Build (PF) - Jan 15 - Apr 19
Nl Assessrmient |00 Nov 13 - maay 20
DPP Window B vay 21-Jun19
DPP Cure Period B Jun19-Jul2
Staff Solutions Development B Viay 20-Jul 28
DPP Technical Validation B o8- Jul2s
Staff Solutions Evaluation B un8-Augo
DPP Solutions Evaluation B un 8- Aug9
Port. Dev. Phase 1 (Econ/Reliab) B Jul 22 - Aug 17
Upgrade Determination/Study Cost Estimates (SCEs) - Round 1 _ Aug 10 - Sep 28

SCEs Window - Round 1 ﬁ Aug 25 - Sep 21
Port. Dev. Phase 2 (Econ/Reliab) E Aug 18 - Sep 14
Summit rep ] 1 26-5ep 20

MEM Rebaseline | | Sep 1-Sep 28

Port. Dev. Phase 3 (Econ/Reliab) Portfolic-Development B sep 15-Oct 5

Upgrade Determination/Study Cost Estimates (SCEs) - Rouni2 ﬁ Oct 4 - Oct 27

SCEs Window - Round 2 i Oct 14 - Oct 22

Port. Dev. Phase 4 (Econ/Reliab) ﬁ Oct 5 - Nov 3

Final Port. Dev. (Econ/Reliab) i Nov 4 - Nov 10

Optimization i Nov 11 - Nov 18

Consolidation B Nov 18- Dec 17

Model Updates For Final Assessments (PF, SC, MEM) i | Dec7-Jan3
Staging & Rate Impacts _ Dec 7 -Jan 10
Benefit Metrics B Dec7-Jan 10
Stability Assessment I Dec7-Jan 10
Final Reliab. Assessment (includes Model Upds) B Dec7-Jan 10
Sensitivities Analyses _ Dec 7 -Jan 10

Draft Report I Nov 30 - Jan 24



WHAT ARE WE DOING TO REDUCE THIS RISK FOR
THE FUTURE?

 Developing planning roadmap to keep track of initiatives

 Developing a 2-3 year staff resource stack to view future
constraints

» Building bench strength in the department
* Develop improvements to the TP process

“3PP



MITIGATION PROPOSAL



MITIGATION PLAN*

Take steps to reduce quantity of DPPs submitted while maintaining quality
submissions

* Reduce amount of milestone approvals needed in working groups
 Utilize non-TP staff, interns, and rotational staff

» Reduce scope of 2023 ITP to NERC-required processes

« Carve out MPM needs from Order 1000 process

 Revisions to study cost estimate request process

» Re-use 2021 ITP MEM as base for 2022 ITP

« Slide end date to early December 2021

*Mitigation plan does include repeating 2020 ITP mitigation step of having a single Study Cost Estimate window

“3PP



REDUCE NUMBER OF DPP SUBMISSIONS

» Effectively reducing the number of DPP’s beinE submitted by
Transmission Owners directly reduces the workload of TP staff
during DPP Validation and Solution Evaluation milestones

» Appealing to Transmission Owners was effective in 2020 ITP with
the exception of one participant

» SPP can provide tools or training to DPP submitters to help them
to still have quality submissions while reducing their submissions

- In addition, flagging needs that are non-conductor limited will
help submitters re-focus their attention on other needs

* Estimated 2021 ITP schedule time savings: 0-2 weeks
» We acknowledge we cannot count on participation to change

“3PP



REDUCE NUMBER OF DPP SUBMISSIONS

* Pros * Cons
e Saves time in validation and * We cannot fully expect
evaluation of DPPs being submitters to change
submitted behavior without an official
» More localized needs would rule change
only have solutions * Developing the non-
submitted by incumbents conductor-limited list would

take staff time

“3PP



REDUCE NUMBER OF MILESTONE APPROVALS

* Remove working group approval of certain milestones

* Currently, SPP requests approval of each ITP milestone prior to
oroceeding to the next downstream process

o SPP staff will need to determine for each milestone whether or
not approval is necessary

 This would allow staff to work on the next milestone without
waiting on previous milestone to be approved

* This is already done to some extend, with caution not to proceed to
far before approval

 Estimated 2021 ITP schedule time savings: ~1 week

“3PP



REDUCE NUMBER OF MILESTONE APPROVALS

* Pros * Cons
* Saves time between e Some risk of re-working a
milestones milestone if data issues are
» Process improvement found after closeout
» Should probably be done » Careful targeting of
regardless of mitigation appropriate milestones
<tatys can reduce risk

« Would require ITP manual
waiver

“3PP



USE RESOURCES FROM OTHER GROUPS AT SPP

* Increasing staff devoted to the 2021 ITP will reduce the burden of
existing resources that are balancing multiple ITP responsibilities

* Transmission Service and Congestion Hedging staff assisted with
the 2020 ITP which were critical to completing our Technical
Validation and Portfolio Development processes on time

» Interns can be used for targeted assignments to take
administrative work off of SPP staff (only available in June and

July)

* Possibly get an engineer from the engineering rotation program
starting in July

 Estimated 2021 ITP schedule time savings: ~2 weeks

“3PP



USE RESOURCES FROM OTHER GROUPS AT SPP

* Pros * Cons
e Shares workload to * NO guarantee that resources
complete tasks in a shorter are available, will need to
amount of time request early

* New employees also take
time to train

“3PP



REDUCE 2023 ITP TO NERC-REQUIRED PROCESSES

« Scoping for 2023 ITP begins in July 2021, which is in the peak period of the 2021 ITP

* Removing economic analysis from the 2023 ITP scope would eliminate economic
modeling, Load Review, and Gen Review processes that take place in the 2021
calendar year

 This allows SPP staff more time to finalize portfolio, develop presentations, and write
the ITP report

 This option is being looked at outside of mitigation efforts to reduce over-allocation
of Transmission Planning resources

 Additionally, this would allow us to catch up the 2022 ITP due to the delay of the 2021
ITP

 Estimated 2021 ITP schedule time savings: ~2 weeks

 Additional savings to 2022 ITP

“3PP



REDUCE 2023 ITP TO NERC-REQUIRED PROCESSES

* Pros * Cons

* Significant workload * Need to use alternate
reduction for 27-month method for TPL sensitivity
period, allowing more focus model
on 20211TP and other » Need review of the ITP
nitiatives Manual to see if waiver is

* Also will allow us to catch up needed
2022 TP after delay of 2021
TP

“3PP



CARVE OUT 2021 MPM NEEDS FROM ORDER 1000

* Market Powerflow Model (MPM) Needs Assessment is the last
process prior to opening the DPP window for the Order 1000

process
* The MPM

orocess iIs time-consuming and takes a lot of effort, but

rarely yields any projects

e Historica

ly, MPM issues have caused the ITP delays

» Only MPM projects issued have been reactive devices in 2020
* Incumbent-only projects

* Preferred approach would be to use MPM violations as
informational-only for portfolio development

 Estimated 2021 ITP schedule time savings: ~2 weeks

“3PP



CARVE OUT 2021 MPM NEEDS FROM ORDER 1000

* Pros * Cons
* Allows earlier opening of * MPM Violations posted as
DPP window and start of informational to guide BR
portfolio development and Economic portfolio
» Reduces risk of ITP re-work development, rather than as

due to MPM errors stand-alone needs
* Still have to do MPM work

for TPL compliance which
will take staff time

“3PP



REVISE STUDY COST ESTIMATE REQUEST PROCESS

* In previous ITP cycles, portfolio development work slows down
once it comes time to prepare study cost estimate requests for the
study cost estimate window(s)

» Reducing the quantity of administrative tasks to send out these
requests would allow staff to continue developing portfolios

« Two options considered for study cost estimate requests:

* Only request estimates for competitive projects, or any estimates
disputed by the incumbent

* Perform study cost estimate requests on an ad-hoc basis

 Estimated 2021 ITP schedule time savings: ~3 weeks

“3PP



REVISE STUDY COST ESTIMATE REQUEST PROCESS

* Pros * Cons
e Allows more focus on * PCWG has rejected an "ad-
portfolio development noc” proposal before
rather than compiling cost * ITP Manual waiver required
estimate request data + No guarantee TOs will

review their project costs

“gpp



RE-USE 2021 ITP MEM AS BASE FOR 2022 ITP

» Economic Modeling process begins with pulling a new ABB
database which historically has had compatibility issues that
SPP staff has to work out before proceeding

* Using the 2021 model as a base would eliminate this debug
time, as well as reduce work for Resource Plan and Siting
milestones

* Frees up staff to focus on the 2021 ITP
« SPP can refresh model data that is specific to 2022 ITP

 Estimated 2021 ITP schedule time savings: ~3 weeks

“3PP



RE-USE 2021 ITP MEM AS BASE FOR 2022 ITP

* Pros * Cons
* Frees up staff to focus on * [T we forego economic
the 2021 ITP analysis in 2023 ITR may be
- Saves time across multiple preferred to do full refresh
milestones in the 2022 TP for 2022 ITP

 Time savings In Resource
Plan and Siting milestones

 Could have savings in
Constraint Assessment
milestone as well

“3PP



TOTAL 2021 ITP MITIGATION TIME SAVINGS

* Potential time savings for process changes: 6 weeks (certain)

« Reduce quantity of DPPs submitted

« Reduce amount of milestone approvals

e Carve out MPM needs

* Revisions to study cost estimate process

<€

 Potential time savings for re-allocating staff time: 7 weeks (uncertain)

 Utilize other staff
« Reduce scope of 2023 ITP
e Re-use 2021 ITP MEM as base for 2022 ITP

*Time in weeks

- <-4

“3PP



SLIDE 2021 ITP END DATE TO DECEMBER 2021

» Sets new end date that can be achieved

o Still minimal contingency time with this end date

* Projected timeline with mitigation proposal estimates work
and draft report to be complete early December 2021

» Working group approvals would start in early December 2021

“3PP



2021 ITP TIMELINE - PLANNED MITIGATION Borcone

SPP Board - ORIG.
> 10/26

Summit

2020 202

Top Send out SCEs

2021 ITP

| Dec 3 - Mar 24 MEM Build (final approval at 3/31-4/01 ESWG Mtg)
[ Jan 29 - Mar 24 Constraint Assessment (final approval at 3/31-4/01 ESWG Mtg; TWG via email)
— Needs Assessment (BR started 12/03; Econ/Pol starts 3/19/21)
DPP Window B May 11-Jun9
DPP Cure Period B Jun 10-Jun 24
Staff Solutions Development B vay 11 -Jul 12
DPP Technical Validation L B vay 28-1ul 16 3
Staff Solutions Evaluation B sun1-Jul 23
DPP Solutions Evaluation L B un7-ul 23
Port. Dev. Phase 1 (Econ/Reliab) LB u119-Aug6
Upgrade Determination/Study Cost Estimates (SCEs) B Aug2-Aug 13
SCEs Window B Aug16-Sep 8
Port. Dev. Phase 2 (Econ/Reliab) 1 _I Aug 9 - Sep 16
MEM Rebaseline = i | iAug 17 -Sep 13
S Portfolio Development B Aug2-sep 15
Port. Dev. Phase 3 (Econ/Reliab) ﬁ Sep 17 - Sep 30
Final Port. Dev. (Econ/Reliab) B Oct1-0ct7
Optimization (removed for mitigation) U
Consolidation B Oct8-Oct22
Model Updates For Final Assessments (PF, SC, MEM) i | Oct 22 - Nov 3
Staging - Oct 22 - Nov 5
Benefit Metrics B Oct 22 - Nov 23
Rate Impacts B Nov 5 - Nov 23
Stability Assessment B Oct 22 - Nov 23
Final Reliab. Assessment (includes Model Upds) B Oct 22 - Nov 23
Sensitivities Analyses _ Oct 22 - Nov 23
Draft Report i B, Jur 1 - pec2 SPP
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OBJECTIVE

* Model adjustments since 1/13/2021 posting
of Market Economic Models

* Ancillary Co-Optimization

« Hurdle Rates and Interchange

* Next Steps

2021 ITP “SPP



MEM BUILD

Vendor
Database

2021 ITP

ITP Generation
ITP Scope and Load
Reviews

ITP Market
Economic
Model
Build

ITP
Benchmarking
Updates

ITP Resource
Expansion Plan

Complete

In Progress

Upcoming

oSPp -




SUMMARY OF CHANGES

* Model Adjustments

* Refined SPP Book of Flowgate ratings

« 2020 ITP NTC and other SPP NTC corrections

» Corrected AECI retirement assumptions
 Corrected Manitoba Hydro peak load and energy

» Corrected TVA resource plan ownership and
commission dates

» Activated Future 2 Valley Fill option
* Refined DC line operation
* Battery storage improvement

2021 ITP “SPP



ANCILLARY CO-OPTIMIZATION

* The current runs are constrained with the SPP
Book of Flowgates constraints and without
the Ancillary Co-Optimization Flag checked

* The Ancillary Co-Optimization Flag does
result in SPP meeting operating reserve
requirements

« SPP staff suggests the slight increase in
model accuracy does not justify the increase
in run time (~40%) for the ITP

2021 ITP “SPP



HURDLE RATES AND INTERCHANGE

» After reviewing interchange and current
methodology, we see no need to modify
hurdle rates prior to the Constraint
Assessment

* We will continue to monitor interchange
during the Constraint Assessment milestone

2021 ITP “SPP



NEXT STEPS

* These models will be utilized during the 2021
ITP Constraint Assessment

» Updates identified during the Constraint
Assessment could be incorporated into the
Final Market Economic model

e [T updates are identified, the ESWG will be
notified prior to the final approval of the

Constraint Assessment and Market Economic
Models

2021 ITP “SPP
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SPP soutbuest 2021 ITP

2021 ITP MEM
FUTURE 1 YEAR 2
ANCILLARY RESULTS
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OPERATING RESERVES

2021 ITP Y2_BOF1

1,400,000
1.200,000 V\N_W
1,000,000
e 20271 ITP F1 Y2_BOF1 - Sum of Operating
E
£ 800,000 nery
s e 2021 ITP F1 Y2_BOF1 - Sum of Spinning
600,000 Energy
====2021ITP F1 Y2_BOF1 - Sum of Operating
400,000 Energy Requirement
2021 ITP F1 Y2_BOF1 - Sum of Spinning
200,000 Energy Requirement
0

Month
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CAPACITY FACTOR

2019_EIA v. 2021 ITP F1 Y2_BOF v. 2021

100.00%
80.00%
60.00%
40.00%
20.00%

0.00%

Average Capacity Factor

ITP F1Y2_BOF1

7 2021 ITP F1 Y2_BOF

m 2021 ITP F1 Y2_BOF1

2021 ITP

Average Cap

Unit Catego
Battery Storage
Combined Cycle
Conventional H
CT Gas
CT Ol
CT Other
IC Gas
IC Oil
IC Renewable
Nuclear
Pumped Storage
Solar PV
ST Coal
ST Gas
ST Other
ST Renewable
Wind

20211TP F1
Y2_BOF Y2_BOF1
0.00% 0.00%
55.49% 55.49%
34.45% 34.45%
6.08% 6.21%
0.00% 0.00%
12.00% 12.66%
19.83% 20.01%
0.30% 0.31%
70.36% 70.36%
95.16% 95.16%
1.28% 1.37%
23.39% 23.39%
56.49% 56.49%
5.12% 5.10%
62.64% 62.66%
70.00% 70.00%
44.94% 44.96%

ogpp




ENERGY COST

2021 ITP F1 Y2_BOF v. 2021 ITP F1
Y2_BOF1

Average Energy Cost

7% 2021 ITP F1 Y2_BOF  m 2021 ITP F1 Y2_BOF1

2021 ITP

Average Energy Cost
Unit Categor
Combined Cycle
CT Gas
CT Ol
CT Other
IC Gas
IC Ol
Nuclear
Pumped Storage
ST Coal
ST Gas
ST Other

2021ITP F1Y2_BOF | 2021 ITP F1Y2_BOF1

$25.74
$34.36

$33.36
$30.82
$41.09
$16.06
$0.00
$21.95
$34.34
$5.64

Stud

$25.74
$34.35
#NUM!
$33.36
$30.82
$41.17
$16.06
$0.00
$21.94
$33.99
$5.62

ogpp




ADJUSTED PRODUCTION COST (APC) -
REGIONAL

20271 ITP F1 Y2_BOF v. 2021 ITP F1 Y2_BOF1
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APC - ZONAL

2021 ITP F1 Y2_BOF v. 2021 ITP F1 Y2_BOF1
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OPERATING RESERVES

20271 ITP F1 Y5_BOF1

1,400,000
1.200,000 \/\/\AN
1,000,000
e 20271 ITP F1 Y5_BOF1 - Sum of Operating
E
£ 800,000 nery
s e 2021 ITP F1 Y5_BOF1 - Sum of Spinning
600,000 T = Energy
====2021ITP F1 Y5_BOF1 - Sum of Operating
400,000 Energy Requirement
2021 ITP F1 Y5_BOF1 - Sum of Spinning
200,000 Energy Requirement
0

Month

2021 ITP “SPP



CAPACITY FACTOR

2019 EIA v. 2021 ITP F1 Y5 BOF v. 2021 o

Average Cap

Battery Storage 14.63% 14.91%

ITP F 1 YS_BO F 1 Combined Cycle 44.69% 44.74%

100.00% Conventional H 34.45% 34.45%

. (o]
= 4.14% 4.20%
S 80.00% ClGas % %
% 60.00% CT Oil 0.00% 0.00%
L= 40.00% CT Other 11.81% 12.39%
2 20.00% IC Gas 17.32% 17.63%
QS 0.00% — B ic oil 0.22% 0.23%
o N < N o 9
N ° A A\ S IC Renewable 70.36% 70.36%
S QO PO P& ¢ 9

3 ¢ O v N S o® Nuclear 95.10% 95.10%

8\ @«‘\ C (/Q.o &L Pumped Storage 1.52% 1.58%
g P (S N Q&“Q Solar PV 20.52% 20.53%
E ST Coal 55.23% 55.17%
- ST Gas 1.42% 1.44%
@ 2019_EIA 7 2021 ITP F1 Y5_BOF ST Other o068 o0.74%
ST Renewable 70.00% 70.00%
m 2021 ITP F1 Y5_BOF1 Wind 45.07% 45.12%

2021 ITP SSPP



ENERGY COST

2021 ITP F1 Y5_BOF v. 2021 ITP F1

-
)]
o
o
o
S

Average Energy Cost Stud
- - S_BO F 1 Unit Catego 2021 ITP F1Y5_BOF1
2 ff, Combined Cycle $28.61 $28.60
@ 50.00 f’z CT Gas $39.58 $39.58
S g CT Oil $173.38 $173.55
5 Z CT Other $35.36 $35.36
5 00.00 g IC Gas $34.87 $34.87
O g IC Oil $46.20 $46.44
g g Nuclear $17.05 $17.05
$50.00 f.. Pumped Storage $0.00 $0.00
- ;r-
> % ST Coal $23.67 $23.68
< g ST Gas $43.41 $42.21
;? ST Other $6.24 $6.26
$0.00 ] FAm
e N X S N & o) N A <3 > o &
FIRC S PP A SNSRI NG A
6%\ Q/b (\;00 C C\ A %0 b%\. (,3\ S C)\
\<\ < ()
& X &
F® JQZO@I ITP F1 Y5 BOF ® ZOZLﬁP F1Y5 BOFT

2021 ITP 9SPP =



ADJUSTED PRODUCTION COST (APC) -
REGIONAL

20271 ITP F1 Y5_BOF v. 2021 ITP F1 Y5_BOF1
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APC - ZONAL

2021 ITP F1 Y5_BOF v. 2021 ITP F1 Y5_BOF1
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OPERATING RESERVES

2021 ITP F2 Y5_BOF1

1,400,000
1.200,000 \/\N\N
1,000,000
e 20271 ITP F2 Y5_BOF1 - Sum of Operating
E
£ 800,000 nery
s e 2021 ITP F2 Y5_BOF1 - Sum of Spinning
600,000 WW Energy
====2021ITP F2 Y5_BOF1 - Sum of Operating
400,000 Energy Requirement
2021 ITP F2 Y5_BOF1 - Sum of Spinning
200,000 Energy Requirement
0
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CAPACITY FACTOR

2019 EIA v. 2021 ITP F2 Y5 BOF v. 2021 s

Average Cap

Battery Storage 15.81% 16.19%

IT P F 2 Y5_ B O F 1 Combined Cycle 43.36% 43.29%

100.00% Conventional H 34.45% 34.45%
o TG 3.27% 3.33%
S 80.00% : ?IS z z
% 60.00% CT Oi 0.01% 0.01%
L= 40.00% CT Other 12.92% 13.30%
2 20.00% IC Gas 17.99% 18.38%
S 000% — RN I oil 0.28% 0.32%

Q . )

© > @Q} & > N \@’0‘ R IC Renewable 70.36% 70.36%
v X OISR & o8 Nuclear 95.10% 95.10%
8\ @d : © (JQ.Q'(\ L Pumped Storage 1.66% 1.73%
g ® © N oé‘Q Solar PV 20.00% 20.02%

3: ST Coal 51.02% 50.93%
. ST Gas 1.85% 1.39%

# 2019_EIA # 2021 ITP F2 Y5_BOF ST Other o616 <6965

ST Renewable 70.00% 70.00%

. 2021 |TP F2 Y5_BOF1 Wmd 43.98% 44.04%

2021 ITP SSPP ::



ENERGY COST

20271 ITP F2 Y5_BOF v. 2021 ITP F2

Average Energy Cost Stud
Y S_B O F 1 Unit Catego 2021 ITP F2 Y5_BOF1
Combined Cycle $28.67 $28.67

L $180.00 - CT Gas $39.97 $39.99
o %12888 Z CT Ol $171.19 $171.19
v ) 7 CT Oth

$120.00 g er $35.38 $35.40
2 $100.00 Z IC Gas $35.03 $35.06
o $80.00 ?‘z IC Qil $48.62 $45.48
5 %2888 g Nuclear $17.05 $17.05
©  $20.00 g Pumped Storage $0.00 $0.00
2 $0.00 1 ST Coal $23.89 $23.89
5 § X P ST Gas $46.71 $44.11
= & ¥ @& © ST Other $6.34 $6.35
< S S C

NS
& &
%'b (_,0 (JO

7 2021 ITP F2Y5_BOF  m 2021 ITP F2 Y5_BOF1

2021 ITP PP 2«



ADJUSTED PRODUCTION COST (APC) -
REGIONAL

20271 ITP F2 Y5_BOF v. 2021 ITP F2 Y5_BOF1
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APC - ZONAL

20271 ITP F2 Y5_BOF v. 2021 ITP F2 Y5_BOF1
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OPERATING RESERVES

2021 ITP F1 Y10_BOF1
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Average Capacity Factor

CAPACITY FACTOR

2019_EIA v. 2021 ITP F1 Y10_BOF v.
2021 ITP F1 Y10_BOF1

100.00%
80.00%
60.00%
40.00%
20.00%

0.00%

7 2021 ITP F1 Y10_BOF

m 2021 ITP F1 Y10_BOF1

2021 ITP

Average Cap

Unit Catego
Battery Storage
Combined Cycle
Conventional H
CT Gas
CT Ol
CT Other
IC Gas
IC Oil
IC Renewable
Nuclear
Pumped Storage
Solar PV
ST Coal
ST Gas
ST Other
ST Renewable
Wind

20211TP F1
Y10_BOF

14.58%
39.08%
34.45%
4.38%
0.00%
20.80%
17.53%
0.28%
70.36%
95.10%
1.58%
20.45%
58.53%
1.29%
62.40%
70.00%
44.65%

2021 ITP F1
Y10_BOF1

15.09%
39.02%
34.45%
4.43%
0.00%
21.46%
17.82%
0.31%
70.36%
95.10%
1.66%
20.46%
58.47%
1.23%
62.48%
70.00%
44.68%
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ENERGY COST

2021 ITP F1 Y10_BOF v. 2021 ITP F1
Y10_BOF1

$200.00
$150.00
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f’/
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$0.00

Average Energy Cost

S
<

% 2021 ITP F1 Y10_BOF m 2021 ITP F1 Y10_BOF1

2021 ITP

Average Energy Cost

Unit Catego

Stud

2021 ITP F1Y10_BOF 2021 ITP F1Y10_BOF1

Combined Cycle
CT Gas
CT Ol
CT Other
IC Gas
IC Ol
Nuclear
Pumped Storage
ST Coal
ST Gas
ST Other

$36.11
$52.10
$186.86
$38.97
$44.30
$60.65
$18.82
$0.00
$26.51
$56.10
$7.64

$36.10
$52.15
$186.84
$38.97
$44.32
$60.13
$18.82
$0.00
$26.49
$54.31
$7.72

ogPp




ADJUSTED PRODUCTION COST (APC) -
REGIONAL

2021 ITP F1 Y10_BOF v. 2021 ITP F1 Y10_BOF1
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APC - ZONAL

20271 ITP F1 Y10_BOF v. 2021 ITP F1 Y10_BOF1
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OPERATING RESERVES

2021 ITP F2 Y10_BOF1
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Average Capacity Factor

CAPACITY FACTOR

2019_EIA v. 2021 ITP F2 Y10_BOF v.
2021 ITP F2 Y10_BOF1

100.00%
80.00%
60.00%
40.00%
20.00%

0.00%

#2019 _EIA

#2021 ITP F2 Y10_BOF

m 2021 ITP F2 Y10_BOF1

2021 ITP

Average Cap

Unit Catego
Battery Storage
Combined Cycle
Conventional H
CT Gas
CT Ol
CT Other
IC Gas
IC Oil
IC Renewable
Nuclear
Pumped Storage
Solar PV
ST Coal
ST Gas
ST Other
ST Renewable
Wind

2021 TP F2
Y10_BOF

17.40%
45.64%
34.45%
4.45%
0.02%
29.36%
23.84%
0.36%
70.36%
95.10%
1.80%
20.07%
52.55%
3.44%
64.39%
70.00%
43.31%

2021 ITP F2
Y10_BOF1

17.84%
45.63%
34.45%
4.47%
0.02%
29.66%
24.13%
0.35%
70.36%
95.10%
1.88%
20.06%
52.43%
2.88%
64.50%
70.00%
43.34%
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ENERGY COST

20271 ITP F2 Y10_BOF v. 2021 ITP F2
Average Energy Cost Stud
Y1 O_BO F 1 Unit Catego 2021 ITP F2 Y10_BOF1

- $250.00 Combined Cycle $36.44 $36.43
8 $200.00 CT Gas $53.03 $53.10
U] ' % CT Oil $193.93 $194.39
> $150.00 g CT Other $38.91 $38.91
% $100.00 g IC Gas S44.47 $44.50
c ‘ 2 IC Oil $67.04 $54.56
'-q'j $50.00 g Nuclear $18.82 $18.82
D $0.00 g Pumped Storage $0.00 $0.00
© ‘ ST Coal $27.50 $27.49
“>’ ST Gas $58.62 $56.24
< S ST Other $9.22 $9.29
)
X

7 2021 ITP F2 Y10_BOF m 2021 ITP F2 Y10_BOF1

2021 ITP OC0PP 3



ADJUSTED PRODUCTION COST (APC) -
REGIONAL

2021 ITP F2 Y10_BOF v. 2021 ITP F2 Y10_BOF1
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Adjusted Production Cost
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APC - ZONAL

2021 ITP F2 Y10_BOF v. 2021 ITP F2 Y10_BOF1
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usted Production Cost ($)
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2021 ITP F2 Y10_BOF ~ m 2021 ITP F2 Y10_BOF1
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UPDATE A
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FEBRUARY 2020 ESWG/TWG
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OVERVIEW

» Base Reliability (BR) SVC Removal
 SPS South and Bakken Interfaces
* Preliminary BR and Congestion Results

» Additional Analysis Ideas
« 2021 ITP Target Area Analysis Checklist

2021 ITP ﬁ’SPP



2021 ITP

BASE RELIABILITY SVC
REMOVAL



BR SVC REMOVAL

e |ssue

e Staff determined the proxy SVC placed in Year 10 Summer BR
model is no longer necessary to solve system intact conditions

» Resolution:

» Performing P3 and P6 contingency analysis on revised BR
models

* Revised model will be used to update assessment results for
other planning events for SPS

e Benefit:

e Removes uncertainties in Y10 Summer BR assessment results
2021 ITP @SPP



2021 ITP

SPS SOUTH AND BAKKEN
INTERFACES




SPS SOUTH SPSNMTIES INTERFACE UPDATE

« Offline study complete to update proxy flowgate rating for the voltage in
southeastern New Mexico to account for Tuco-Yoakum and Eddy-Kiowa 345 kV lines
in commercial operation

« New 895 MW and 825 MW interface limit based on load level will be used for
determining 2021 ITP BR violations and MEM constraint assessment and congestion
for Summer and Winter

« 825 MW interface limit will be used for determining BR violations for light load
 Base reliability:

* For SPSNMTIES BR violations, SPP staff will perform additional n-1 contingency analysis
on adjusted models with Mustang plant at a minimum of 400 MW consistent with how
the interface limits were determined

e Economic:

e For SPSNMTIES congestion, SPP staff will develop an Interface Guidelines and Study
Scope for interface solution evaluation similar to 2020 ITP

2021 ITP ﬁ’SPP



BAKKEN INTERFACE UPDATE

* Need for similar proxy flowgate and analysis for the transmission
voltage in Bakken still under review

« Option under consideration is to adjust thermally limited Charlie Creek to
Watford 230 kV FLO Charlie Creek to Patent Gate 345 kV as a proxy by
utilizing summer thermal rating in both summer and winter

 Base reliability

 For proxy flowgate violations, additional contingency analysis on adjusted
BR models with similar reduced generation conditions for consistency
with SPSNMTIES interface

e Economic

 For thermal or proxy flowgate congestion, SPP staff will develop an
Interface Guidelines and Study Scope for interface solution evaluation
similar to one for SPSNMTIES interface

2021 ITP ﬁ’SPP
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PRELIMINARY BR AND
CONGESTION RESULTS




PRELIMINARY BASE RELIABILITY AND MARKET
ECONOMIC CONGESTION RESULTS

Base Reliability

Future 1

Future 2

. Light Market Market Market Market
Summer | Winter . )
Load Economic | Powerflow | Economic | Powerflow
Year 2 103% 105% 104% S$281K
Year 5 132% 140% 130% S121K S367K
Year 10 153% 141% 126% S$336K $312K
SPSNMTIES Interface
Base Reliability Future 1 Future 2
. Light Market Market Market Market
Summer | Winter . .
Load Economic | Powerflow | Economic | Powerflow
Year2 | 112% | 115% 121% $313K R
Year 5 148% 120% ok $2,264K $2,153K
Year 10 163% ok ok $3,046K $2,992K

q

[Charlie Creek to Watford 230 kV Ckt 1 FLO Charlie Creek to Patent Gate 345 kV Ckt 1
1** Non-converged contingency

PSPP




2021 ITP

ADDITIONAL ANALYSIS
IDEAS




ADDITIONAL ANALYSIS

 Base Reliability (informational)

* MOPC Al 302 (Cold weather-driven scenarios and contingencies)

* Inclusion of a small set of critical/most limiting additional planning
events for risk-based planning initiative

* Involves evaluating how well top solutions reduce severity and
Pon—consequentia load loss (NCLL) for those events that allow
or NCLL

e Economic

* Build adjusted MEM to exclude significant 2021 ITP EHV resource
plan CC and accompanying GOF

* Support solution development milestones to integrate BR,
economic, and GOF solutions

2021 ITP

“3PP



ADDITIONAL ANALYSIS

* Solution Development

* Model-specific solution determination and consolidation for
staging projects

» Solution determination and consolidation with and without
informational needs

« Sensitivity analyses (as needed)

2021 ITP ﬁ’SPP



2021 ITP

2021 ITP TARGET AREA BASE
RELIABILITY AND
ECONOMIC ANALYSIS
CHECKLIST




2021 ITP TARGET AREA BASE RELIABILITY AND
ECONOMIC ANALYSIS CHECKLIST

* |dentify adjustments to Scope and e Interface Guidelines and Study
Schedule for 2021 ITP Mitigation Scope, models and results

* |dentify critical/most limiting » Adjusted economic model without
contingencies and constraints GOFﬁmd resource plan CC in SPS

Sout

* |dentify non-converged
contingencies and bus voltages to * Instructions for submitted DPPs to
monitor account for proxK SVC in Bakken and

. , GOF in SPS Sout

* |dentify Al 302 and Risk-based
planning critical/most limiting « Additional proper planning and
contingencies and constraints preparation for solution
(informational) development policy and technical

. , challenges
« |dentify related economic

constraints and importance (NDEX
and SPPSPSTIES)

2021 ITP ‘%SPP
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FEBRUARY 2021
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OVERVIEW

» Staff's Approach

e Action Items identified

°gpp



STAFF'S APPROACH

* Identify 20-Year Assessment scope and study execution items
to be addressed with stakeholders

 Take chronological approach by ITP study milestone

* Bring back 1-2 months prior to start of milestone work for
stakeholder discussion and decision

°gpp



ACTION ITEMS

o lpecpien ________________wiesones

1

Load growth distribution and approach to non-conforming load Powerflow Models /
Load Review

Implementing future drivers in generation and load review, and market economic  Generation and Load

model (MEM) Review / Market
Supply side items: Economic Models
» Emissions forecast, modeling and monitoring (MEM)

» Fuel forecasts extrapolation and adjustments
 Electric storage additions - transmission, energy or capacity asset, or all of the
above?
» Coal/gas retirements
 Distributed resource forecasts and modeling
Demand side items:

» Electric vehicle growth and distribution

» General electrification (eg., 20YR - F3/F4)
» Load shape changes

* Demand response

» Energy efficiency

Renewable policy extrapolation Resource Plan (RP1)

oSpp -



ACTION ITEMS - CONT.

o beeipion ____________uisowo

4 Possible use of resource planning software in 20-Year Assessment Resource Plan (RP2)

5 Possible use of resource planning software in 20-Year Assessment Resource Plan (RP2)

6 Identification of additional batteries beyond F1 and F2 scoped amounts (requires  Resource Plan (RP2)
Scope change)

7  External region resource plan and siting approaches Resource Plan (RP2)
8 Determine resource addition strategy Siting / GOFs /
Constraint Assessment

9 20-Year objective function for developing portfolios by future Portfolio Development
» Approaches to non-SPP APC savings benefits (eg., SPP-Other, SPP economy
export APC savings benefits to non-SPP regions)
» Approach to seams issues and solutions

10 Identification of sensitivities Sensitivity Analysis

3PP
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DPP PROCESS
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*REVISED* RECOMMENDATION

» Staff recommends the ESWG endorse the
DPP fee schedule proposal directing staff to
develop a revision request

» Revised Motion:

e Staff recommends the ESWG endorse the
development of a revision request for a DPP
fee schedule

“3PP



DPP FEE SCHEDULE
PROPOSAL




DPP FEE SCHEDULE PROPOSAL

» Based on support from the DPP Survey, staff
believes a DPP submission fee schedule is an
appropriate solution to:

* Incentivizing quality DPP submissions

* Decreasing time spent by staff curing/validating
DPPs

* Increasing time spent by staff evaluating solutions
and reviewing project results

“3PP



FEE SCHEDULE OVERVIEW

« Stakeholders are able to submit up to 50
solutions during the 30 day transmission
planning response window

« Each submittal after the initial 50 are subject to a
progressive administrative fee for
curing/validation and project review

 Revision Request would be necessary to modify:

» Attachment O: Language introducing the fee
schedule

* Business Practices: Specifics on the fee amounts

“3PP



BENEFITS OF A PROGRESSIVE FEE
SCHEDULE

« Some number (50 proposed) free submittals to allow
all stakeholders to participate in the process

* Encourages higher volume submitters to provide
their top-rated solutions first

» Staff gets these earliest, evaluation can start
immediately

* Encourages higher volume submitters to provide only
solutions that they feel are valuable (after initial 50)

» Concept is simple to implement and keep track of

“3PP



OTHER DETAILS

» Stakeholders would still use the DPP
Submission Form for submittals

* The submittal fee will not be subject to
solutions containing only

» Model corrections/adjustments

* Non-transmission solutions such as reactive
setting adjustments or operating guides

 Submissions intending to invalidate a need

“3PP



DRAFT FEE SCHEDULE

 First 50 DPPs: $0/DPP

e DPPs 51-100: $150/DPP

« DPPs 101-200: $200/DPP ($50 increase)
« DPPs 201-500: $225/DPP ($25 increase)

« DPPs 501-1000: $250/DPP ($25 increase)

* Continually increasing every 500 DPPs

DPPs DPPs
(Low (High Cost/
Range Range DPP Min Cost | Max Cost
0 50 $0 $ - $ -

51 100 $150 $150 $7,500
101 200 $200 $7,700 $27,500
201 500 $225 $27,725 $95,000

501 1000 $250 $92,250  $220,000 ‘)SPP 3



*REVISED* RECOMMENDATION

» Staff recommends the ESWG endorse the
DPP fee schedule proposal directing staff to
develop a revision request

» Revised Motion:

 Staff recommends the ESWG endorse the
development of a revision request for a DPP
fee schedule

“3PP
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DPP SUBMISSIONS PER STUDY
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KEY METRICS - DPPS (2020 ITP)

o Staff received 1577 submissions from 23
submitters utilizing the DPP form

2020 ITP DPP SUBMISSIONS
1800

1577

1600

1400

1200

1033

1000

800

600 -
400

200 127

5 —_— 24 23 19 19

™ Total Submitted ™1 m2 3 m4 m5 mg m7 m3 m9 MWTotal Remaining

ogPp



SURVEY RESULTS

pd
(@)

Survey Responses

Support for Fee/DPP Policy

| Strongly Support

m Support
Somewhat Support

® Do Not Support

» Submissions free to some number (i.e. 50), fee
structure for additional submittals

* 67% of respondents either supported or

somewhat supported the idea

ogpp



SURVEY RESULTS

» Highlight DPP Improvements survey results
and responses

e Survey response results

* Recurring comments/concepts from open-
ended questions

“3PP



How satisfied are you with the DPP submittal process?

Extremely unsatisfied = Somewhat unsatisfied = Somewhat Satisfied = Extremely Satisfied
Response total

k 0 5 10 15 20 5 30 35 a0 45 s0
K
& woow | on | B e
L_] :
* Form: Cumbersome, too detailed, too many tabs,
suggest web submission tool

* Needs info: too many needs, group facilities
together

* Process abuse: overwhelms staff with low-quality
submissions, undeveloped project ideas

* Incentive Points: How are they awarded?

“3PP



How satisfied are you with the incentive point process?

ExtremelHnsatisﬁed Somewhaﬁnsatisfld Somewhlc%I Satisfied ExtremeII_EISatisﬁed

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32
m -

6.9% 22.41% 65.52% 5.17% | 13

(4) (13) (38) (3)

* Incentivizes high volume submittals

» Submission limits may be necessary
* Allows for most creative solutions

* More rigorous review of same/similar projects

58

“3PP



Do you support modifying the incentive point structure process to be participation-based?
(Points are based on participation in the ITP process versus submittal of projects.)

Strongly support Do not support Somewhat support Support
O Response total

1.92% 50% 28.85% 19.23% :»:
(1 (26) (15) (10) | 52

* 50/50 split on support of a move to participation
pased process

* Participation model may result in less DPPs
submitted

 Current sponsorship model leads to the best
Ideas to be submitted

“3PP



CONT'D

 Limit on DPPs submitted per Need
 Cap or Cost may limit good projects

* Fee/DPP may not be enough of an incentive
to limit submissions

* Find the sweet spot!

“3PP



CURING/VALIDATION

* High-quality review of data ensures we are
evaluating high-quality projects for best
portfolio

» Staff (12) spent 1150 hours curing/validating
DPPs

» Over 40 days to finalize curing/validation
process

e Equivalent to $200k in consultants

“3PP



20

CURING/VALIDATION, CONTINUED

* If SPP determines DPP is incomplete,
stakeholders can cure deficiency by the end of
DPP window or 10 days after notice is
provided

« 2019 ITP DPP return rate: ~60%

» Over 600 DPPs returned at least once
o Cure Period Issues: ~40%
e Data Validation Issues: ~20%

* 167 DPPs resubmitted more than 1time

“3PP



KEY METRICS - CURING AND
VALIDATION (2020 ITP)

e Staff spent ~1250 hours curing and validating
the DPP submittals

* 168 DPPs were returned (10.6% return rate)

e 2019 ITP return rate ~60%
e Self-Validating Workbook

» Most errors corrected by staff with no return to
submitter

* 11 DPPs sent back multiple times

“3PP



NEXT STEPS

* SPP Board comments
 Legal/Regulatory Feedback

* Discuss setup for a call with FERC staff to
discuss any ideas that would not be
considered

“3PP



OSPP sornwest
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OBJECTIVE

* Provide quarterly 2021 ITP Market Economic Model and Ops
congestion comparisons

 Provide update on the 2021 ITP persistent operational
economic solution evaluation efforts

°gpp



CONGESTION COMPARISON

ECONOMIC OPERATIONAL CONGESTION 12/1/18-12/1/20 VS
2021 ITP MEM WITH BOF EVENT FILE CONGESTION



REAL-TIME FLOWGATES WITH $10M IN CONGESTION
COST VERSUS 2021 ITP MEM BOF CONGESTION

2021 ITP Planning [2021 ITP Planning

Congestion Cost

Congestion Score

LN Midwest - Franklin 138 kV LN Cedar Lane - Canadian 138 kV

LN Charlie Creek - Watford 230 kV LN Charlie Creek - Patent Gate 345 kV

LN Craig - Lenexa 161 kV LN Craig - Lenexa 161 kV

LN Scottsbluff - Victory Hill 115 kV XF Stegall 345/230 kV

$70M

$21M

$13M

$12M

1 year nominal $

F1Y2 $0M
F1Y5 $0M
F1Y10 $0M

F2 Y5 $0M

F2 Y10 $0M
F1Y2 $128M
F1Y5 $944M
F1Y10 $1,291M
F2 Y5 $902M
F2 Y10 $1,248M
F1Y2 $1M
F1Y5 $6M
F1Y10 $3M

F2 Y5 $4M

F2 Y10 $4M
F1Y2 $11M
F1Y5 $19M
F1Y10 $31M
F2 Y5 $17M

F2 Y10 $22M

1 year nominal $

F1Y2 $0k

F1Y5 $0k

F1Y10 $0k

F2 Y5 $0k

F2 Y10 $0k 2021 ITP Assessment
F1Y2 $313k

F1Y5 $2,264k

F1Y10 $3,046k

F2 Y5 $2,153k 2021 ITP Assessment related to Bakken
F2 Y10 $2,992k Target Area

F1Y2S1k

F1Y5S17k

F1Y10 S8k

F2 Y5 S12k

F2 Y10 S11k 2021 ITP Assessment
F1Y2 $73k

F1Y5 $121k

F1Y10 $201k

F2 Y5 $112k

F2 Y10 $142k 2021 ITP Assessment

Generally Economic Need identified when congestion score is greater than $50k @SPP



ECONOMIC OPERATIONAL
CONGESTION WITH
APPROVED SOLUTIONS




FLOWGATES WITH $10M IN CONGESTION COST
-ASSOCIATED WITH FUTURE UPGRADE

Real-Time
ongestion
ost (2 year

TMP142_25323
TMP39_23235

TMP561_25610
TMP421_24095

CIMXF3CIMXF2

TMP270_23432

GGS

SUNAMOTOLYOA
TMP411_24410

$131M

$62M

$42M

$27M

$24M

Monitored Element ontingent Element Future Upgrade

LN Waverly - Lacygne 345 kV

XF Cimarron 345/138 kV

Cleveland 138 kV GRDA - AECI Bus Tie
LN Gentleman - Red Willow 345 kV

LN Gentleman - Sweetwater 345 kV Ckt 1

LN Gentleman - Sweetwater 345 kV Ckt 2
LN Gentleman - North Platte 230 kV Ckt 1

LN Gentleman - North Platte 230 kV Ckt 2
LN Gentleman - North Platte 230 kV Ckt 3

LN SUNDOWN2 - AMOCO_SW 230 kv

LN NEORDG - N345 345 kV
LN CAN_RIVR - N345 345 kV
LN WICH - EMPEC 345 kV

XF Cimarron 345/138 kV

LN Cleveland - Tulsa North 345 kV

PTDF

LN NEEDMORE - YOAKUM 230 kV

2019 ITP Approved Wolf Creek to
Blackberry 345 kV line

2020 ITP Approved Pleasant Valley
345/138 kV Station, Minco-Pleasant
Valley-Draper 345 kV new line,
Franklin-Midwest 138 kV terminal
equipment, Cimarron-Draper 345 kV
terminal equipment and Pleasant
Valley cut-in

2019 ITP Approved Sooner to Wekiwa
345 kV line

NTC for Gentleman — Thedford - Holt
345 kV line (2012 ITP10)

NTC for Terminal Upgrades (2016

ITPNT) o S bp



FLOWGATES WITH $10M IN CONGESTION COST
-ASSOCIATED WITH FUTURE UPGRADE

Real-Time
Constraint Name Congestion |Monitored Element Contingent Element Future Upgrade
Cost (2 year

TMP109_22593 NTC for Tupelo 138 kV Terminal

$24M LN Stonewall - Tupelo 138 kV LN Seminole - Pittsburg 345 kV Upgrades (2017 ITP10)
NTC for Neosho - Riverton 161 kV
NEORIVNEOBLC $23M Rebuild (ATSS SPP-2019-AG1-AFS-
LN Neosho - Riverton 161 kV LN Neosho - Blackberry 345 kV 2)
TMP226_24352 $20M LN Mathewson - Northwest 345 kV LN Mathewson - Cimmaron 345 kV NTC for Terminal Upgrades (2019 ITP)
TMP208_24721 $21M LN OKEENE1 - DOVERS1 138 kV LN WAUKT - WAUKO 138 kV NTC for Terminal Upgrades (2020 ITP)
NTC for Russet — South Brown 138 kV
TMP153_24143 $15M LN RUSSETT - SBROWN 138 kV LN LCITY - BRNTP 138 kV Rebuild (2020 ITP)
NTC for second Gracemont to
Uzt 22220 $15M LN Gracemont - Anadarko 138 kV LN Washita - Southwestern 138 kV  Anadarko 138 kV line (2020 ITP)

°gpp



2021 ITP PERSISTENT
OPERATIONAL ECONOMIC
SOLUTION EVALUATION
EFFORTS




NEXT STEPS

e Discuss options and recommend approach using historic
real-time operation congestion and/or data to justify less
than $100k terminal upgrade project to uprate Midwest to
Franklin 138 kV as part of the 2021 ITP Solution and Portfolio
Development Milestones

°gpp
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ITP MANUAL
SECTION 4.4 PERSISTENT OPERATIONAL NEEDS

ASSESSMENT

4.4.1 ECONONMIC OPERATIONAL NEEDS

SPP will classify flowgates meeting either of the following criteria as economic needs:

1. The flowgate was congested for at least 20 percent of the previous 24 months, either in a
breached or binding state in the real-time balancing market solution, or
2. The flowgate had congestion costs#! totaling more than $10 million over the previous 24

months.

Periods of time when a flowgate’s related congestion is deemed to be the result of prior outage
conditions will be excluded from these criteria calculations. Congestion cost for outages will be

provided for informational purposes.

SPP also will identify economic needs considering manual commitments of uneconomic generation
for local area voltage support, according to either of the following criteria:

1. Manual commitment events that include startup and extension 25 percent of the year, or
2. Manual commitments that do not exceed 25 percent of the year, but cost over $1 million

dollars over 24 months.

°gpp



ITP MANUAL
SECTION 5.3 SOLUTION EVALUATION PROCESS

5.3.4 PERSISTENT OPERATIONAL SOLUTION EVALUATIONS

A subset of solutions will be evaluated to address persistent operational needs utilizing the filtering
criteria, as approved by the TWG, ESWG and ORWAG. Reliability solutions will be evaluated by the
CLR and CVR metrics described in the Reliability Solution Evaluation section. SPP will track
congested economic operational needs against needs identified in the current ITP, identify
differences between real-time market operations and planning models, and determine the need for
and impact of planning model adjustments and analysis. SPP will make a recommendation to
applicable stakeholder working groups on how to address unresolved economic operational needs.
Recommendations may include transmission upgrades, operational mitigations, or additional
analysis to be performed in a future ITP study.

“3PP



2021 ITP IMPLEMENTATION

* During the 2021 ITP Needs assessment bring potential
economic operational needs back to working groups with
recommended solutions

* Potentially determine SPP Regional Benefit from historic
Real-Time Operation data to justify project as part of the
2021 ITP Solution and Portfolio Development Milestones

* Potentially post other operational needs as Economic
Needs and evaluate solutions as part of the standard 2021
ITP Solution and Portfolio Development Milestones

°gpp



2022 ITP IMPLEMENTATION

2022 ITP ASSESSMENT SCOPE

SECTION 3: SOLUTION EVALUATION & PORTFOLIO
DEVELOPMENT

PERSISTENT ECONOMIC OPERATIONAL SOLUTION EVALUATIONS

FLOWGATES

Leading up to the 2022 ITP needs assessment, SPP will leverage the 2021 ITP economic operational
needs assessment and solution evaluation outcome and continue to track on a quarterly basis
operations and planning congestion throughout the 2021 ITP. SPP will make a recommendation to
working groups on whether or not to address on as needed basis new and unresolved persistent
operation economic congestion remaining after 2021 ITP persistent operation needs assessment and
solution evaluation.

“3PP
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OBJECTIVE

 Review current process of siting batteries

* Discuss next steps for action item

2021 ITP ﬁ’SPP



BATTERY SITING PLAN

e 67% Solar and 33% Wind Association
« Site Priority (Solar & Wind):

e Selected solar & wind sites with Battery Gl Queue request
 Capped at 2/3 of the total MW sited based on Gl Queue
* Rest of selected solar and wind sites by rank
* Remaining MW sited

* All battery sites limited by request and renewable site
capacity

2021 ITP ﬁ’SPP



NEXT STEPS

 Survey on current process and to identify changes

* Input from developers and LSEs

2021 ITP ﬁ’SPP



POSSIBLE SURVEY QUESTIONS

« What are the primary factors in storage interconnection
decisions?

* What policies or incentives impact storage interconnection?

* How are they being considered in interconnection decisions?

« How is surplus interconnection being considered for storage
Interconnection?

» What factors will be considered in sizing storage
Interconnections?

2021 ITP

“3PP
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Southwest Power Pool, Inc.

REVISION HISTORY

DATE OR
VERSION
NUMBER AUTHOR CHANGE DESCRIPTION

COMMENTS

1/29/2021 v0.1 SPP Staff Initial Draft

TBD v0.2 SPP Staff Initial Draft Report Addendum

TBD v0.3 SPP Staff Initial Draft Report Addendum

Supplemental Hurdle Rate Sensitivity
posted for ESWG review

Updated with stakeholder feedback
and approved by ESWG

Posted for MOPC

2020 ITP Supplemental Information
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Figure 0.1: 40-Year APC Benefit and COSt RANEES ......ccueurienmieneemieseseeseessiseessessssssesssssesssssssssesssssssssssssssssssssnns
Figure 8.3: 40-Year APC Benefit and COSt RANEES ........cvcereenreuriereereinscseisesenssesssessesssssss s ssssssssssssssssessssanes
Figure 8. 10: 40-Year Benefit Comparison (Hurdle Rate Sensitivity 1) .....comeereenseereenmerneemseensesseesseeseeseenne
Figure 8. 11: 40-Year Benefit Comparison (Hurdle Rate SEnsitivity 2) ......ccoureereenecereenrerneemseessesssesseeseeseenne

TABLES

Table 8.29: Hurdle Rate Sensitivity
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EXECUTIVE SUMMARY

The final 2020 Integrated Transmission Planning (ITP) project portfolio was tested against a wide range
of sensitivities, including natural gas prices, generator retirements, renewables development, battery
storage and demand. Hurdle rate! sensitivities have been added to the 2020 ITP report sensitivities as
this supplemental information. The supplemental sensitivity analysis determined that APC savings across
the hurdle rate sensitivities had a benefit-to-cost ratio greater than 1.0. See Section 8.3 for more
information.

40 Year APC Benefit and Cost Ranges

Hurdle Rate Sensitivity 1 $1,802 52,716
Hurdle Rate Sensitivity 2 $1,777 | B $2,707
Wind Sensitivity $1,750 I N 53,765
Retirements Sensitivity $1,932 N 53,104
NG Sensitivity $1,305 N N 52,972
Demand Sensitivity $1,745 1 S 2,880
Solar Sensitivity $1,730 B 62,513
Battery Sensitivity $1,831 | [$2,512
Expected APC Benefit $1,800 $2,523
$509
Economic Portfolio Cost
$794
Full Portfolio Cost ]
0 500 1000 1500 2000 2500 3000 3500 4000

S Millions

H Benefit Range Decrease ® Expected APC Benefit Range B Benefit Range Increase B Cost Range M Portfolio Cost

Figure 0.1: 40-Year APC Benefit and Cost Ranges

! Hurdle Rates in the 2020 ITP market economic models are used to set a minimum savings criteria to allow for
exchange of economy interchange between SPP and neighboring AECI and MISO regions, and between AECI, MISO
and TVA regions.
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1T INTRODUCTION

1.1 2020 ITP REPORT SUPPLEMENTAL INFORMATION

SPP staff and its stakeholders on occasion identify the need to provide supplemental information
pertaining to an approved ITP report. This report addendum includes supplemental information to
provide further relevant information to meet the overall objectives of the 2020 ITP.

1.2 REPORT SUPPLEMENTAL INFORMATION STRUCTURE

This report supplemental information uses a style and format consistent with the original 2020 ITP
Report. 2 The background and how each addendum relates to the original report revision are provided in
this introduction section.

1.3  SENSITIVITY ANALYSIS SUPPLEMENTAL INFORMATION

A Hurdle Rate Sensitivity section has been added to 2020 ITP Report v1.0, Section 8.3 Sensitivity Analysis,
as well as Figure 8.3, Figure 8.10, Figure 8.11, and Table 8.29. Section 8.3.7 Hurdle Rate Sensitivity
includes information regarding the sensitivity analysis inputs and results. The final project portfolio was
tested against two sets of hurdle rate sensitivities. The analysis determined the adjusted production cost
(APC) savings across hurdle rate sensitivities had a minimum impact on portfolio benefits.

2 https://www.spp.org/Documents/63434/2020%20Integrated%20Transmission%20Plan%20Report%20v1.0.pdf
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8 INFORMATIONAL PORTFOLIO ANALYSIS

8.3 SENSITIVITY ANALYSIS

Hurdle rate sensitivities were performed to further explore the performance of the portfolio under
varying conditions3.The consolidated portfolio was tested in both futures. The APC savings impacts of
variations in the model inputs were calculated for the simulations. The Hurdle Rate Sensitivity 1 and 2
were added to 2020 ITP Report, Figure 8.3.4

40 Year APC Benefit and Cost Ranges

Hurdle Rate Sensitivity 1 $1,802 N s2,716
Hurdle Rate Sensitivity 2 $1,777 | B $2,707
Wind Sensitivity $1,750 I N 53,765
Retirements Sensitivity $1,932 N 53,104
NG Sensitivity $1,305 N N 52,972
Demand Sensitivity $1,745 1 S 2,880
Solar Sensitivity $1,730 B 62,513
Battery Sensitivity $1,831 | [$2,512
Expected APC Benefit $1,800 $2,523
$509
Economic Portfolio Cost
$794
Full Portfolio Cost ]
0 500 1000 1500 2000 2500 3000 3500 4000

S Millions

H Benefit Range Decrease m Expected APC Benefit Range B Benefit Range Increase B Cost Range M Portfolio Cost

Figure 8.1: 40-Year APC Benefit and Cost Ranges

3 The recommended portfolio was tested under select sensitivities to understand the economic impacts associated
with variations in certain model assumptions. These sensitivities were not used to develop transmission projects nor
filter out projects, but rather to measure the flexibility of the final consolidated portfolio in both futures under
different uncertainties.

4 Figure 8.3 illustrates the expected range of APC savings benefit in comparison to the range of portfolio cost and the
impacts of varying sensitivity assumptions on that range of benefits. The cost ranges represent the +30 percent Study
Estimate requirement. The dashed bar in subsequent figures represents the expected case B/C ratio for comparison
to the sensitivity case B/C ratios
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8.3.7 HURDLE RATE SENSITIVITY

Two sets of hurdle rate sensitivities were conducted to test the portfolio’s performance. The first set of
hurdle rate sensitivities identified as Hurdle Rate Sensitivity 1 involved only changing hurdle rates
between SPP and neighboring AECI and MISO regions in the market economic model to the amounts
shown in Table 8.29. The second set of hurdle rate sensitivities identified as Hurdle Rate Sensitivity 2
involved changing all hurdle rates between respective neighboring regions in the market economic model
to the amounts shown in Table 8.29.5

‘ Future 1 Future 1 Future 2 ‘ Future 2
Variable Sensitivity Year 5 Year 10 Year 5 \CET Y
$0 Hurdle Rate $0 $0 $0 $0
$4 Hurdle Rate $4 $4 $4 $4
Expected Hurdle Rate $8 $8 $8 $8
Hurdle Rate $16 Hurdle Rate $16 $16 $16 $16
$32 Hurdle Rate $32 $32 $32 $32
$64 Hurdle Rate $64 $64 $64 $64
$128 Hurdle Rate $128 $128 $128 $128

Table 8.1: Hurdle Rate Sensitivity

These high and low values were included as inputs to the base models of each future with and without the
recommended portfolio. The results of the 40-year APC benefits for the two sets of sensitivities are
reflected in Figure 8.10 and Figure 8.11. Insert additional commentary once available.

5 Hurdle rate assumptions for the 2020 ITP are based upon the latest vendor data set consistent with the ITP Manual.
The market economic hurdle rates influence economic interchange between simulated regions by setting a minimum
dispatch savings for non-firm purchases and sales to occur between simulated regions and are intended to reflect the
interregional non-firm transmission wheeling rates and account for market-to-market friction.
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40-Year Benefit Comparison

— $3,000
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c
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Figure 8. 2: 40-Year Benefit Comparison (Hurdle Rate Sensitivity 1)
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40-Year Benefit Comparison
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Figure 8. 3: 40-Year Benefit Comparison (Hurdle Rate Sensitivity 2)
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OVERVIEW

* Review 2021 ITP MEM Interchange with book
of flowgate event file
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21 ITP ECONOMIC MODEL ECONOMIC
BENCHMARKING

Interchange

Historical (2019 Operations) v. 2021 ITP F1 Y2_BOF v. 2020 ITP F1 Y2_BOF

Net Interchange (GW)

= Historical (2019 Operations) 2021 ITP F1 Y2_BOF 2020 ITP F1 Y2_BOF

Note: Positive values are imports, and negative values are exports
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21 ITP ECONOMIC MODEL QA
Interchange

SPP-External Interchange
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= 4000
2
g
= 2000 —Y2
=
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F2 Y5
-2000 a=—F2 Y10

-4000
-6000

-8000

« The graph depicts hourly interchange plotted in order of magnitude.

« PROMOD results shown are comparing BOF event file simulations
* The positive values represent hours that have more generation than load (export)
* The negative values represent hours that have more load than generation (import)
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19 ITP MARKET ECONOMIC BENCHMARKING

10000

8000

Export

4000

2000

Import

-4000

6000

-2000

Interchange

—=

B01TITPI] = B017 ITP10% w3019 ITP Operations

The graph depicts hourly interchange plotted in order of magnitude.
PROMOD results shown are comparing Book of Flowgates event file simulations

*  The positive values represent hours that have more generation than lead (export)

The negative values represent hours that have more load than generation (import)

Operations data is reflective of 2017 SPP Net Actual Interchange.
The change in hurdle rate methodology between the 2017 ITP10 and 2018 ITP
models (nodal hurdle rates v zonal hurdle rates) result in more hours with zero net
interchange in the 2019 ITP model.
SPP is a net exporter in all instances plotted above.
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19 ITP ECONOMIC MODEL QA
Interchange

SPP-External Interchange

8000
6000
g 4000
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g
) —
g 2000 Fl Y5
=
F1 Y10
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* The graph depicts hourly interchange plotted in order of magnitude.

+  PROMOD results shown are comparing Constraint Assessment event file simulations
»  The positive values represent hours that have more generation than load (export)
»  The negative values represent hours that have more load than generation (import)
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20 ITP ECONOMIC MODEL BENCHMARKING

2021 1TP

Interchange

SPP-External Interchange
10

— 2019 ITP
2020 ITP
2018 SFP Real-Time

Total Flow (GW)

0 \

-6

The graph depicts hourly interchange plotted in order of magnitude.
Results shown are on a unconstrained model

= The positive values represent hours that have more generation than load (export)
= The negative values represent hours that have more load than generation (import)

Operations data is reflective of 2018 SPP Net Actual Interchange and DC Ties.
SPP is a net exporter in all instances plotted above.
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20 ITP ECONOMIC MODEL QA
Interchange

SPP-External Interchange
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« The graph depicts hourly interchange plotted in order of magnitude.

* PROMOD results shown are comparing Constraint Assessment event file simulations
* The positive values represent hours that have more generation than load (export)
* The negative values represent hours that have more load than generation (import)
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© SP PPOH'&." Paol

Revision Request Form

SPP STAFF TO COMPLETE THIS SECTION

RR #:

Date:

RR Title: Removing RPS Table from ITP Manual and placing in Scope

System Changes [ ] No [] Yes

Process Changes? [] No [] Yes

Impact Analysis Required? [[] No [] Yes | If no, but system or process changes are expected please explain why an Impact
Analysis will not be performed (e.g. FERC Order, work included in another Impact Analysis for a related RR):

SUBMITTER INFORMATION

[] An entity designated by a Qualified Entity to submit
a Revision Request “on their behalf”

Name: Company:
Email: Phone:
Only Qualified Entities may submit Revision Requests.
Please select at least one applicable option below, as it applies to the named submitter(s).
] SPP Market Monitor
[] SPP Staff [] staff of government authority with jurisdiction over
[] SPP Market Participant SPP/SPP member
[J SPP Member [J Rostered individual of SPP Committee, Task Force or

Working Group
[] Transmission Customers or other entities that are parties to
transactions under the Tariff

REVISION REQUEST DETAILS

Requested Resolution Timing: [] Normal
Reason for Expedited/Urgent Resolution:

[J Expedited [] Urgent Action

Type of Revision (select all that apply):

[ Correction (i.e., revising erroneous language or
language that needs clean-up for grammatical errors or
inconsistency across governing documents - no changes to
intent or policy)

[ Clarification (i.e., revising language to better
represent existing intent, no changes to functionality or
policy)

[] Enhancement (i.e., revising language to expand upon
existing intent or functionality)

[ New Protocol, Business Practice, Criteria, Tariff
(i.e, new language to accommodate new functionality or
policy not existing today)

[] NERC Standard Impact (Specifically state if
revision relates to/or impacts NERC Standards, list
standard(s))

[J FERC Mandate (List order number(s))

REVISION REQUEST RISK DRIVERS

[] Compliance (Tariff, NERC, Other)
[ Reliability/Operations
[ Financial

Are there existing risks to one or more SPP Members or the BES driving the need for this RR? [] Yes [] No
If yes, provided details to explain the risk and timelines associated:

Page 1 of 3




SPP Documents Requiring Revision:
Please select your primary intended document(s) as well as all others known that could be impacted by the requested revision (e.g.
a change to a protocol that would necessitate a criteria or business practice revision).

[] Market Protocols Section(s): Protocol Version:
[] Operating Criteria Section(s): Criteria Date:
[J Planning Criteria Section(s): Criteria Date:
[] Tariff (OATT) Section(s):

[] Business Practice Business Practice Number:

[] Integrated Transmission Planning (ITP) Section(s):

Manual

[ Revision Request Process Section(s):

[J Minimum Transmission Design . i

Standards for Competitive Upgrades (MTDS) Section(s):

[J Reliability Coordinator and Balancing - .

Authority Data Specifications (RDS) Section(s):

[] SPP Communications Protocols Section(s):

OBJECTIVE OF REVISION

Objectives of Revision Request:

When the ITP Manual was first developed it was expected that it would be rare for changes to be made to the RPS table and
allowed for changes to be approved and included in the study report. After the first study cycle the table was found to be out of date
and the ITP Manual and study reports would have a mismatch.

This one approval will take care of the current mismatch of the table as well as any future changes to the table.

REVISIONS TO SPP DOCUMENTS

In the appropriate sections below, please provide the language from the current document(s) for which you are requesting
revision(s), with all edits redlined.

Integrated Transmission Planning (ITP) Manual

2.2.1.3 Renewable Policy Review
After the forecasted load is finalized, renewable policy standards (RPS) will be assessed for utilities within the
SPP footprint. The ITP study scope willFhe-percentages-in-TFable-3-will-be-used-to-caleulate-the detail mandate

ander-goal values for each utility or pricing zone residing-in-the-Hsted-states-with respect to the load submitted
as part of the SPP annual data request. For those utilities that span multiple states, the approved powerflow

models and geographical information system (GIS) data will be used to calculate each utility’s load obligation
in the corresponding state for purposes of calculating mandates and goals.

The previous ITP study’s mandate and goal values will be used as a starting point for the current study’s
calculations with any changes being reviewed and approved by the ESWG and the CAWG.

The values for mandates and goals will irFabte-3-consider forward-looking legislation set by the states that
elther should be or must be met, dependmg on the state, m eaeheﬂhestedyyears 5 and lO -A generation type
y- Both
capaaty and energy based mandates and goals WI|| be assessed for fulflllment dunng development of the
resource plan. Those that are energy-based also will be assessed during the policy needs assessment.-States
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4’4[ Formatted Table

i 20 20
Minneseta Mandate Both Energy 20 25
Missouri Mandate Both Energy 15 15
Mentana Mandate Both Energy 15 15
NowthDaketa  Goal Both Energy 10 1
NewMexico  Mandate Wind Energy 15 15
New Mexico  Mandate Solar Energy 4 4 «—{ Formatted Table
Seuth-Daketa  Geal Both Energy 10 10
Texas Mandate Both Capacity 5 5

Table 3:/TP-RPS by State

Renewable energy credits will be accommodated appropriately as provided to SPP.
If any significant changes to renewable mandates or goals occur during an ITP assessment, SPP stakeholders

can bring them to the ESWG for review and potential approval for use in the ITP assessment. If exemptions to
the mandates or goals are allowed (e.g. the applicable technology is cost prohibitive or municipals are exempt),
those exemptions will be considered as SPP is notified during the renewable policy review.

Page 3 of 3



‘Z’SPP Southwest
Power Pool

2020 ORGANIZATIONAL
GROUP EFFECTIVENESS
SURVEY

JANUARY 7, 2020

Helping our members work together to keep ﬁ o SPPor @ southwest-power-pool
the lights on... today and in the future. Soltnwestrowerros g P P



OVERALL WORKING GROUPS RESULTS

 General observations

 Group effectiveness trending up
* Survey response rate trending down

| awoamozoszonee

Overall effectiveness ¥ 4.3 4.3 4.2 4.2
59% 63% 69% /4% 71%

oSpp -



ESWG RESULTS

» Response Rate and overall effectiveness score went down

-&&&&&&£5

Number of

members
Number of
responses 10 13 11 12 16 11 9 10 13

53% 68% 56% 63% 84% 73% 56% 63% 81%

Overall
effectiveness
score 44 45 45 44 4.3 3.8 44 4.1 4.2

°gpp



ESWG RESULTS

« Highest scores

The chair seeks input, and organizational group
members are able to influence key decisions and
plans.

The chair is supportive and respectful of the
individual needs and differences of group members.
The information provided prior to the meeting is
utilized during the meeting.

Dissenting voices are heard.

The chair keeps the group on task to achieve
appropriate outcomes.

The chair ensures follow-through on questions and
commitments.

Facilitation is sufficient to guide discussion.
Members are supportive and respectful of the
individual needs and differences of group members.

“3PP -



ESWG RESULTS

* Lowest scores

The information presented in meetings is clear.

Membership represents the diversity of the SPP
organization.

Membership has the necessary expertise and/or skills to
accomplish its goals.

Members are engaged during the meeting.

Members come prepared to meetings.

Meeting minutes are an accurate reflection of the
meeting.

“3PP



SUMMARY OF COMMENTS

» Agenda/Materials:

* Agenda items up for approval lately have not been noted on
the agenda to allow for internal discussion prior to the meeting

e Information presented in the meetings is not always clear but
further SPP explanation usually clears it up

* More presentations are being revised after they were posted
and in some cases being revised on the day of the meeting,
which doesn't always allow for adequate review

* Meeting minutes are not being posted in a timely manner after
the meeting
el



SUMMARY OF COMMENTS

* Group:

e Larger entities usually have more staff that they can assign to
follow the ESWG and review information and materials while
smaller companies are juggling other company business and
priorities so it is hard at times to keep everything straight

°gpp



SUMMARY OF COMMENTS

e Virtual environment:

* Meeting only via WebEx has made facilitation of meetings and
member engagement more challenging. Still, staff and our
chairperson continue to do a good job in encouraging
discussion and ensuring that everyone has an opportunity to

share their perspective/position

°gpp



SUMMARY OF COMMENTS

- ITP

 The overall structure has drifted toward endorsing that the

process was followed which has led to an apathetic feel for

whether the process is working correctly or if the results are

the right results. Results are meant to be challenged in order to
nave the best product, which may be happening at the SPP
evel but it does not feel like enough happens at the member
evel. Also, the schedule is so crazy and tight that any hang up
or delay compresses the rest of the analysis which can call into
question the thoroughness of the result.

°gpp



RECOMMENDATIONS FOR IMPROVEMENT

* Provide meeting materials and minutes in timely manner
* Provide more detail on the nature of the agenda

» Coordinate all project schedules (ITP, RCAR, RRs, HITT, SCRIPT) to account for necessary meeting approvals and
alignment of those meetings

* Seek clear direction from MOPC regarding the relative priority of the tasks, emergent and on-going, assigned to
the ESWG. At present, the ESWG and associated SPP staff have more work activities (e.g., ITP, 20-yr assessment,
ESR issues, etc.) than can be realistically achieved within the specified timeframes. (I suspect this is true of other
working groups & task forces.)

« Standardize more assumptions in the ITP manual vs. addressing them annually during development of each study
scope.

« Take a further look at method for portfolio consolidation including a method to consolidate more than two futures
in the ITP studies on the occasion the ESWG recommends more than 2 futures.

* Provide more data in the grouping phases
* Provide the details of the APC calculations on GlobalScape

* Bring in more input and accuracy for ITP future development and modeling processes including fuel forecasts and
advancing Promod features

“3PP
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COMMENTS

« Agenda items up for approval lately have not been noted on the agenda to allow for internal discussion prior to
the meeting.

* Meeting materials are not always available in a timely manner prior to the meeting. Some are updated late and
some items have no materials provided when they are expected.

* Information presented in the meetings is not always clear but further SPP explanation usually clears it up.

* It has been many months since meeting minutes have been brought to the %roup. Meeting minutes are an
important record of what happens in a meeting and should be available at the next meeting for review.

* It seems we have taken a step back recently in regards to meeting preparation. This includes issues such as: (a)
Approval items not being clearly marked as such on the agenda; (b) More presentations being revised after they
were posted and in some cases being revised on the day of the meeting, which doesn't always allow for adequate
review; (c) Meeting minutes not being posted in a timely manner after the meeting.

 The only problem is that sometimes the material gets discussed over several meetings we have to re-hash some
things to get going again or we (members) forget what parts we have already discussed or where we made
decisions.

°gpp



COMMENTS

* Larger entities usually have more staff that theK can assign to follow the
ESWG and review im%rmation and materials while smaller companies are
juggling other company business and priorities. With at times 3 ITP studies
going on at the same time, it is hard at times to keep everything straight in
your mind and to understand everything as thoroughly as you should.

* Again, it seems we may have taken a step back recently in these areas.
Member preparation may be related to the meeting preparation items listed
earlier. Likewise, the need to utilize only net meetings, because of the
pandemic, does make participation and robust discussion more difficult to
achieve. Still members are committed to accomplish the group's goals and
remain supportive and respectful.

- Diversity is good for discussion but is not always good for the "votin%
membership" when only one type of member is bearing the cost of the
projects.

“3PP



COMMENTS

* As mentioned before, the necessity of meeting only via WebEx has
made facilitation of meetings and member engagement more
challenging. Still, staff and our chairperson continue to do a good
job in encouraging discussion and ensuring that everyone has an
opportunity to share their perspective/position.

* The virtual meetings work well when everyone is connected like
we have been since March. We don't use some of the features
very well (like chat or hand raising) because the discussions go
well. If we find that we are talking over each other more then we
will have to leverage more of the virtual functions to help facilitate

the meeting.

°gpp



COMMENTS

* The ESWG chair in my mind is as good as you can get, very
professional and very effective.

 Alan continues to do an excellent job as the ESWG chairperson.
We are fortunate to have him.

» Alan does a phenomenal job and running these meetings.

* There is no one that can compare to Alan!!!

“3PP



COMMENTS

* | appreciate the effort of staff to bring educational sess

lons to the

ESWG especially on derivation of APC for pricing zones.
Appreciate the ESWG being informed on progress of the
coordinated system planning studies. Will the ESWG have a

guidance role in the work of SCRIPT?

* The overall structure has drifted toward endorsing that
process was followed which has led to an apathetic fee
whether the process is working correctly or if the result
right results. Results are meant to be challenged in orc
the best product, which may be happening at the SPP |
does not feel like enough happens at the member leve

the

for

s are the
er to have
evel but It

. Also, the

schedule is so crazy and tight that any hang up or delay
compresses the rest of the analysis which can call into question

the thoroughness of the result.
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DRAFT LIST OF INITIATIVES

e ESWG-related SCRIPT items
* ESWG-related items from planning roadmap
* ESWG action items

* Improvements to ITP processes

e Survey for specifics
» Examples:

 Cost Estimates

« DPP

e Electric Storage

* Siting

* Resource Planning

“3PP



NEXT STEPS

* Survey for specific items to list as initiatives

« ESWG members will rank list

“3PP
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Disclaimer

This presentation is specifically developed for internal use at the SPP ESWG meeting scheduled February 3 and 4th,
2021. It provides a high level overview of the analysis method used in the ongoing study that assesses how Grid
Enhancing Technologies can help integrate additional amounts of renewable resources, using SPP as a showcase. SPP is
a participant of this ongoing study. The presentation uses draft materials from the ongoing study, which may change.
Furthermore, the presentation has been developed for discussion purposes within the ESWG meeting and is not meant
or permitted to be a substitute for the exercise of SPP or stakeholders’ own business judgment. The analyses and report
necessarily involve the use of assumptions and projections with respect to conditions that may exist or events that may
occur in the future, and many were provided by SPP. Although The Brattle Group has applied assumptions and
projections that are believed to be reasonable, they are subjective and may differ from those that might be used by
other economic or industry experts to perform similar analysis. In addition, and equally as important, actual future
outcomes are dependent upon future events that are outside The Brattle Group’s control. No one can give any
assurance that the assumptions, projections, or

judgments used will prove to be correct or that actual future outcomes will match the forecasts. The Brattle Group
cannot, and does not, accept liability under any theory for losses suffered, whether direct or consequential, arising from
any reliance on this presentation, and cannot be held responsible if any conclusions drawn from this presentation
should prove to be inaccurate.

This Report may be redistributed. If only a portion of Report is redistributed,
the redistributed portion(s) must be accompanied by a citation to the full Report. brattle.com | 2



Study Overview

Analyze how much additional renewables can be added to the grid using Grid-
Enhancing Technologies (GETs):

GETs are particularly helpful in increasing renewable penetration when transmission
congestion is curtailing renewables (or preventing interconnection).

More renewables (largely wind in SPP) will likely lead to higher transmission congestion.

Study focuses on the combined impact of the following three technologies:
Advanced Power Flow Control: Injects voltage in series with a facility to increase or
decrease effective reactance, thereby pushing power off overloaded facilities or pulling
power on to under-utilized facilities.

Dynamic Line Ratings (DLR): Adjusts thermal
ratings based on actual weather conditions
including, at a minimum, ambient temperature
and wind, in conjunction with real-time

monitoring of resulting line behavior. /s o s

Topology Optimization: Automatically finds ' aan, K02

reconfiguration to re-route flow around |

congested or overloaded facilities while © SPP .
Sbuthwest

meeting reliability criteria. 8 °

Power Pool Lalmils.

SPP figure from

This Report may be redistributed. If only a portion of Report is redistributed,
the redistributed portion(s) must be accompanied by a citation to the full Report. brattle.com | 3


about:blank

Study Objective, Approach and Steps

Overall study objective:
Quantify the combined benefits of three GETs for integrating renewables:
For a future year 2025.
For a select area within SPP.
Using 24 representative snapshots (power flow cases) to represent a full year.

Analysis approach and steps:
Step 1: Identify preferred area for analysis.
Step 2: Select 24 representative snapshots from SPP operational power flow cases.
Step 3: Modify the snapshots to reflect new transmission upgrades, renewable plants
from the generation interconnection queue, announced retirements, etc.
Step 4: Find the maximum amount of renewables that can be integrated under a
business as usual scenario (Base Case) and then with GETs (With GETs Case) in the
order of DLR, Topology Optimization, Advanced Power Flow Control. This will be done
by solving the power flow cases (for the entire SPP footprint) prepared in Step 3, with
and without GETs.
Step 5: Assess benefits including economic values (production cost savings, job
creation, local benefits, etc.) and carbon emissions reduction.

This Report may be redistributed. If only a portion of Report is redistributed,
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Step 1: Identify Preferred Areas - 1/3

Based on the observations from the ITP report Wind Siting Plans from 2019 ITP
and Gl queue, Kansas and Oklahoma are selected
as the focus areas.

— Selection criteria for new renewables projects are
set to those where Interconnection agreement has S
been fully executed.™? - i

» Gl queue status of IA Fully Executed/On Schedule
or IA Fully Executed/Suspended.

— This approach will include over 9,400 MW of
renewable projects:

Renewable Potential Assumed for Kansas and Oklahoma

S I

Kansas 3,410 3,530
Oklahoma 5,760 140 5,900 Islﬁ:‘;n:lan
Total 9,170 260 9,430

[Rounded to the nearest 10 MW]

*1: The 2010 SPP Wind Integration Study uses a similar approach

This Report may be redistributed. If only a portion of Report is redistributed, e
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Step 1: Identify Preferred Areas - 2/3

SPP’s Gl Queue shows significant renewable additions and material retirements of

existing generation resources for Kansas and Oklahoma.
Planned Capacity and Retirement 2020-2025

Planned Capacity (MW)

Planned Retirement (MW)

Control Area Entity Total Solar Wind Battery Total Fuel Oil Coal Natural Gas
OKGE Oklahoma Gas & Electric Co 10,837 2,036 7,623 1,178 339 28 312
Evergy Evergy 10,276 1,812 8,148 316 1,223 410 813

KS/OK KcpL Kansas City Power & Light 2,911 550 2,361 ; 727 297 431

WERE Westar Energy 7,365 1,262 5,787 316 893 114 38
| SPS Southwestern Public Service Co 12,122 £,925, L} 1,049 920 Q20

AEPW American Electric Power West l 9,335 3,249 5,344 l 742 474 l 12 -
BEPC Basin Electric Power Coop 2,740 700 2,040 -
LES Lincoln Electric System 1,065 306 659 100 99 99
NPPD Nebraska Public Power District 6,806 2,025 4,707 74 354 178 176
OPPD Omaha Public Power District 1,808 1,027 135 646 605 136 199 270
SUNC . nn s sl Sunflower Electric Power Corp . yyunnnn 8363002300, 0003003, 00 n 800 e B3 84 s a a2 346
WAPA WAPA Upper Great Plains West 3,441 388 3,053 -
MEEC, wunnnnnnnnssVEStOIDFAIMErS ElECLNC COOR nnnnmmnmmnnnnn 2205w na 2404 a e e 770 nn e e al8h nnnnnnn 130uunnnnnnnnnnnnnnnnnnnnnnnnaddQs
AR Other AR Utilities 126 126 - - 5 5
1A Other IA Utilities 300 - 300 - 6 6
O o =T o SN 111yt 7. -\ SR - 01N NP 1= I - L ey 1] - Fpuepapepe -|- Fpspepepspapepepppepepeppey [ ¢ 18
LA Other LA Utilities 440 330 - 110
MN Other MN Utilities - - - - 43 43
MO Other MO Utilities 5,176 3,031 1,642 503 427 74 165 188
MT Other MT Utilities 510 75 385 50
ND Other ND Utilities 1,033 72 887 74 4 4
NE Other NE Utilities 3,497 2,026 1,171 300
NM Other NM Utilities 500 500 - -
OK L vwenwenennen QUETOKUtlties e 3396, 2000 L BA3 L 28 B0 n e B0 s n e
SD Other SD Utilities 1,832 63 1,705 63 34 10 24
TX Other TX Utilities 2,482 920 852 710
Total 94,920 36,092 51,712 7,116 6,197 1,097 904 4,197

Planned Capacity Source: SPP Gl Queue accessed September 28, 2020

This Report may be redistributed. If only a portion of Report is redistributed,
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Step 1: Identify Preferred Areas - 3/3

SPP identifies two target areas in its 2019 Integrated Transmission Planning (ITP)
Assessment Report as areas that needed additional analysis and could benefit
from closer attention. '

4.1.1.1 Southeast Kansas/Southwest Missouri Target Area (Target Area 1)

Southeast Kansas/Southwest Missouri was identified as Target Area 1, 0

requiring additional analysis for several reasons. The area has been the site N RATED

of historic and projected congestion on the EHV system and has had AR

unresolved transmission limits identified in multiple studies, most recently in i N
the 2018 ITPNT. By defining this corridor as a target area in the 2019 ITP, SPP \ [

is able to address the TWG's direction to provide a path forward for the area
to properly evaluate and resolve the issues present in day-to-day operations
and in the planning horizon. OOPP southue

4.1.1.2 Central/Eastern Oklahoma Target Area (Target Area 2)

Central/Eastern Oklahoma was identified as Target Area 2 due to heavy congestion and parallel system
correlation with Target Area 1. Additional analysis was unnecessary for Target Area 2 because system
issues in this area were only related to congestion and underlying voltage stability concerns. The main
point of congestion in Target Area 2 is related to the Cleveland 345/138 kV station west of Tulsa,
Oklahoma. The renewable forecast in the 2019 ITP drives increased bulk transfers across central
Oklahoma. EHV contingencies in the area shift congestion mostly to the lower-voltage system.

This Report may be redistributed. If only a portion of Report is redistributed,
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Step 2: 24 Representative Snapshots - 1/2

25 bins (numbered 1 through 25) created using historical data (one full year).

— Each bin (separated by red lines in the chart to the below) contains approximately 1/25th of the total
(annual) curtailment observed.

BIN Information

50,000 3,000 Bin Wind Prodfjctlon W!nd Av.erage No of Hours
Potential Curtailment Curtailment %
45,000 Al 930,179 56,420 6% 58
40,000 2,500 2 801,517 57,229 7% 51
Net Load 3 995,079 55,534 6% 64
35,000 2,000 4 1,190,204 56,178 5% 79
’ 5 1,272,130 56,782 4% 85
= 30,000 6 1,418,124 56,184 4% 97
2 25,000 1,500 s l7 1,454,767 56,198 4% 98
S O |s 1,690,406 57,186 3% 118
20,000 Total Curtailment = 1,734,496 55,497 3% 122
15 000 (MWh) 1,000 TCU 10 1,916,544 56,104 3% 133
’ | ”r < 1 1,743,862 56,538 3% 126
10,000 ’ ‘ o 12 2,054,919 55,794 3% 149
500 © |13 2,111,623 56,131 3% 154
5,000 O |14 2,154,600 56,823 3% 162
i ) 15 2,569,128 56,044 2% 194
55 Bins 1 16 2,698,718 56,007 2% 208
-— -_— 17 3,225,928 56,365 2% 260
18 2,680,982 56,487 2% 216
19 3,792,959 56,089 1% 313
Areas between red line indicates the bins from which 20 4,647,197 56,480 1% 434
snapshots were selected, blue bars indicate curtailment of - 4,940,542 26,082 1% 480
. ) . 22 5,436,156 56,237 1% 575
renewables. Each bin contains equal amounts of curtailment. 23 6.560,518 56,340 1% 750
24 10,239,766 56,239 1% 1436
25 13,951,551 56,267 0% 2421

This Report may be redistributed. If only a portion of Report is redistributed,
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Step 2: 24 Representative Snapshots - 2/2

Select a representative hour from each bin to obtain

24 snapshots that span the conditions where wind mm

cu rtailment occurs. 1 April 12, 2020 Early Morning
2 September 28, 2020 Early Morning

Maintain daily and seasonal spread. 3 June 1, 2020 Early Morning

No same day. 4 September 21, 2020 Early Morn!ng

. . 5 June 13,2020 Early Morning

More than 4 per season (4 Winter, 6 Spring, 6 Summer, 6 September 9, 2020 Early Morning

8 Fall). 7 March 8, 2020 Mid Day

8 January 9, 2020 Early Morning

9 November 11, 2019 Late Afternoon

/ \ 10 January 8, 2020 Late Afternoon
S Informarien 11 April 18,2020 Early Morning

0000 = MZ'M ‘“x;?:zo ‘”:{Eﬁ‘* e 12 September 10,2020 Early Morning
45,000 : e den o 5 13 December 7, 2019 Late Afternoon
40,000 : 1o EEEE i = 14 April 16, 2020 Late Afternoon
000 11 =2 5 o o 15 March4,2020 Late Night

£ 25,000 _? o s s i 16 December 19, 2019 Late Afternoon
o ] => 17 May 10,2020 Late Night
10,000 TE YD & & s 18 November 15, 2019 Late Afternoon
5,000 1 v 216 19 December 11, 2019 Late Afternoon

25 Bins 1 “ Em 5651 E m‘f: 20 November 16, 2019 Mid Day

5 1555% EEEE F ;336 21 August 13,2020 Early Morning

Ca—— A 22 September 6, 2020 Mid Day

\ / 23 August 20, 2020 Late Night
24 June 26, 2020 Late Night

*SPP provides limited snapshots (Early Morning: 0500, Mid Day: 1100, Late Afternoon: 1700 Late Night: 2300)

This Report may be redistributed. If only a portion of Report is redistributed,
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Step 3: Modify Snapshots - 1/2

Step 3: Modify the snapshots from SPP to reflect new transmission upgrades,
wind and solar units from the generation interconnection queue, announced
retirements, load changes, etc., to model 2025. Wind Capacity Installed by Year

Generation

..............

Add/retire announced thermal generation. =~ | |

Add new wind and solar units from interconnection L
gueue. Assume added units’ max potential output e i B S
based on capacity factor from nearby units of the S
same type (this will be done by snapshot).
Adjust wind/solar dispatch to reverse curtailment by
observing historical data on LMPs to identify units that
may have been be curtailed (e.g., LMP less than -520/MWh).
For assumed curtailments, estimate what the non-curtailed
dispatch might have been using nearby wind/solar units.
Load i i
Adjust load to 2025 level.
Remove portion of Lubbock load that is scheduled to transfer to ERCOT."?
Keep imports/exports with neighboring areas constant.

O PP aaner

*1: LP&L Exit Study, available at https://www.spp.org/documents/52338/2017-

Ipl%20exit%20study%20-%2020170630_final.pdf
This Report may be redistributed. If only a portion of Report is redistributed, plrecLexitoststudy ? —finat.p
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Step 3: Modify Snapshots - 2/2

Step 3: Modify the snapshots from SPP to reflect new transmission upgrades,
wind and solar units from the generation interconnection queue, announced
retirements, load changes, etc., to model 2025.

— Transmission

* Adjust transmission constraint limits by comparing
binding constraints against historical data (and adjust
as necessary.)

* Add new transmission projects. Transmission projects

that are planned to be in service by 2025 are selected
from SPP’s Integrated Transmission Planning (ITP) reports.

* ldentify outages in snapshots that correspond to capital
projects, and put them back in service.

* Setup single-element contingencies in SPP and neighboring
areas (Mid-American, Associated Electric, Entergy etc.).

This Report may be redistributed. If only a portion of Report is redistributed,
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Step 4: Find Max Renewables - 1/3

Step 4: Find the maximum amount of renewables that can be integrated under
a business as usual scenario (Base Case) and then with GETs (With GETs Case).

— Dispatch wind and solar to their max output by running Security Constrained Optimal
Power Flow (SCOPF).

* Adjust output of non-renewable units. For fossil-fuel thermal units:

= If capacity is < 100 MW, allow the unit to shut down.
= If capacity is >= 100 MW, assume the unit’s min-gen is 30% of max-capacity.

= For night time snapshots, allow natural
gas-fueled combined cycle units and
simple cycle units to shut down as
needed.

= Leave nuclear units and units outside of
SPP operating as is (i.e., no redispatch).
» Set priority order for different generator
units by unit type.
= Prioritize wind and solar over other units,
and prioritize existing wind/solar over new
wind/solar.

This Report may be redistributed. If only a portion of Report is redistributed,
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Step 4: Find Max Renewables - 2/3

Step 4: Find the maximum amount of renewables that can be integrated under a
business as usual scenario (Base Case). This will be performed by solving the
power flow cases for the entire SPP footprint.

Without GETs implemented (Business as Usual).
Assess curtailment without GETs.

Solve SCOPF (i.e., run contingency analysis to get i
violations, add interfaces to represent violations
and re-run OPF, repeat these steps until no new / -

violations are identified.) In doing so, enforce
69 kV and higher constraints within SPP, and
100 kV and higher constraints for external
regions.

Save power flow case as Base Case.

Tally curtailment by comparing dispatch with limits for all wind and solar units. For new
renewable projects (9,430 MW-worth from Gl Queue), assume 5% curtailment thresholds
for viability assessment (i.e., projects are considered viable if analysis indicates annual
curtailments to be less than 5%). This will be an iterative process (i.e., run SCOPF, take out
renewable projects with high curtailments, then resolve SCOPF, and repeat).

This Report may be redistributed. If only a portion of Report is redistributed,
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Step 4: Find Max Renewables - 3/3

Step 4: Find the maximum amount of renewables that can be integrated with
GETs (in the order of DLR, Topology Optimization, and Advanced Power Flow
Control). This will be performed by solving the power flow cases for the entire
SPP footprint.

With GETs implemented (repeat the analysis from the previous slide).

Perform DLR analysis on Base Case and save power
flow case as DLR Case.
Perform Topology Optimization analysis on DLR Case,
save power flow case as TC Case. _
Perform Flow Control analysis on TC Case, save power
flow case as FC Case.
Revisit FC Case to identify additional DLR and/or =
Topology Optimization opportunities. o : % B
Tally curtailment by comparing dispatch with limits for all wind and solar units. Apply the
same 5% threshold to assess project viability.

Results will be for the combined benefits, rather than individual GETs.
The order of GETs implemented in the analysis will likely change the benefits reaped by
the individual technologies (i.e., being the first technology to be added would likely show
larger benefits than being last).

This Report may be redistributed. If only a portion of Report is redistributed,
the redistributed portion(s) must be accompanied by a citation to the full Report.
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Next Steps

Study Schedule

— Preliminary study results are just being assembled
(they do look promising) and will go through a
review process (timing etc .TBD).

— Study should be released after the review process.

— We would like to present final results to this group
after the study is released.

This Report may be redistributed. If only a portion of Report is redistributed,
the redistributed portion(s) must be accompanied by a citation to the full Report.
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The Brattle Group provides consulting and expert testimony

in economics, finance, and regulation to corporations, law
firms, and governments around the world. We aim for the

highest level of client service and quality in our industry.

OUR SERVICES

Research and Consulting
Litigation Support

Expert Testimony

OUR PEOPLE
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Global Teams
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OUR INSIGHTS

Thoughtful Analysis
Exceptional Quality

Clear Communication
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EXECUTIVE SUMMARY

This document describes recommendations for addressing the Transmission Working Group
(TWG) Action Item 186, which specifically focuses on reducing the number of models built by
SPP members and SPP staff as part of its annual base model development process(es). The
motivation behind the recommendations are: 1) to create a more manageable and repeatable
process for creating annual base models, 2) optimize a core model set to increase modeling
accuracy, 3) Remove models that are not specifically required for regulatory requirements.

The recommendations were developed by SPP and vetted through applicable working groups,
with the Transmission Working Group (TWG) being the primary working group with oversight of
this new study process. Applicable recommendations are vetted with the Economic Study
Working Group (ESWG) and the Model Development Advisory Group (MDAG). For this white
paper's purposes, MDAG references will be used in this document for the Model Development
Working Group transition to Model Development Advisory Group transition. Additionally, input
has been collected by the Regional Compliance Working Group (RCWG) about the seasonal
model alignment recommendation about a common Year One approach.

The recommendations are intended to optimize the total number of core models and
strengthen the associated data set while limiting the risk of SPP and stakeholder regulatory
compliance or tariff requirements. The total base planning model reduction effort described in
this paper provides recommendations for only the base annual planning models builds and does
not provide background information or recommendations for specific study models that might
be created from the base planning model sets.

The recommendations can be summarized into three categories which are:

» Seasonal Model Alignment for Base Planning Models
* Optimize the Annual Model Development Schedule

* Long Term Model Build Recommendations

Total Base Planning Model Reduction Publication DATE/Version NUMBER 1
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BACKGROUND

BASE PLANNING MODEL DEVELOPMENT OVERVIEW

This section of the document describes the current process for identifying seasonal models to
be built as part of the base annual model build process. Regulatory requirements, model scopes
and types, analysis determinations from model series, historical review of total base planning
models built in the past, and overview of the procedure to develop a consolidated list of models
is described below.

BASE PLANNING MODEL GOVERNANCE
The SPP model selections are made to support the following standards and requirements:

e Industry Reliability Standards
0 NERC
= TPL Standards: TPL-001 and TPL-007
= FAC Standards: FAC-002, FAC-013, and FAC-014
= CIP Standards: CIP-002
= MOD Standards: MOD-030, MOD-032, and MOD-033
0o FERC Reporting:
= FERC 715
= Ad-hoc data requests
e SPP Requirements
o Tariff Attachments: O, V, Y, AA, AB, AQ, AS, AT, Z1
o SPP Planning Criteria

0 SPP Business Practices

Additionally, the base planning models support a total of thirty-five various SPP and industry
groups, with associated task forces or subgroups, with their requirements and initiatives.

Total Base Planning Model Reduction Publication DATE/Version NUMBER 2
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SPP Groups

Industry Groups <

Total Base Planning Model Reduction

*TWG (including Task Forces)

*MDAG (including Task Force & Focus Groups)
*ESWG

eRegional Tariff Working Group (RTWG)

eEastern Interconnection Reliability Assessment Group (ERAG)

*MMWG

eEastern Interconnection Planning Committee (EIPC) (Various
Committees/Working Groups/Task Forces)

eNorth American Electric Reliability Corporation (NERC)
Technical (Various Committees/Working Groups/Task Forces)

*MRO Model Task Force (MMTF)

eWestern Electricity Coordinating Council (WECC) (Various
Committees/Working Groups/Task Forces)

*SERC Long-Term Working Group (LTWG) and Short Circuit
Database Working Group (SCDWG)

Figure 1: Stakeholder Groups
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MODEL SERIES SCOPES

Currently, SPP and stakeholders develop various model series to achieve data collection and
assessment scopes. The various model series with their associated scopes are listed below.

—— ELAXE]

e NERC MOD-032 & Support Multi-Region Modeling Working Group (MMWG)
e FERC 715 Filing

e Stakeholder use for compliance and operational assessments

e Transient stability assessment models including TPL-001 and FAC-002

MMM | TD Base Reliability (ITP BR)

e Model expected Long-Term Firm Transmission Service to ensure that firm load can be
served by network resources in an SPP non-coincident peak load model

e Utilized to identify ITP, NERC planning compliance, SPP tariff services reliability base
case needs or needs through contingency analysis

el |TP Market Economic Model (ITP MEM)

o Reflective of market operations in an economic model (8760 hours) based on Security
Constrained Unit Commitment and Security Constrained Economic Dispatch with
expected coincident load to identify ITP economic needs through transmission system
congestion evaluation

e | TP Market Powerflow Model (ITP MPM)

o Reflective of market operations in a powerflow model (single hour) based on Security
Constrained Unit Commitment and Security Constrained Economic Dispatch with
corresponding coincident load to identify ITP reliability base case needs or needs
through contingency analysis

Figure 2: Model Series Scope

Total Base Planning Model Reduction Publication DATE/Version NUMBER 4
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MODEL SERIES DETERMINATIONS

MDAG/MMWG and ITP models are built for various assessment scopes and purposes. Generally,
planning reliability models are capturing a single snapshot of time and the economic planning
model utilizing hourly (8760) data to simulation similar to the wholesale market. As part of the
model reduction effort, the model scope, determination, and snapshot were reviewed and are

outlined in Table 1.

Powerflow MDAG and
ITP BR
Short MDAG and
Circuit ITP BR
Dynamics MDAG
ITP MPM and
Mark
arket ITP MEM

Voltage and thermal loading of
substations and circuits under
system intact and contingent
conditions

Over current protection
evaluation of substations and
circuits under system intact and
contingent conditions

Transient stability, which is the
ability to reach a steady state after
a system change (fault, loss of
generator, etc.)

Resource fleet projections under
various economic and policy
driven scenarios

Single snapshot representing typical
loading levels in a year

Single snapshot representing typical
loading levels in a year

Analyzes up to 30 seconds of
system reaction after a change of
state occurs in multiple single hour
snapshots

MEM: Forecasts can represent every
hour of each year (8760)

MPM: AC powerflow representation
of a specific one-hour snapshot of a
Market Economic model simulation
with SPP acting as its own balancing
authority

Total Base Planning Model Reduction

Table 1: Model Series Determination
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HISTROCIAL REVIEW OF TOTAL BASE PLANNING MODELS

SPP and stakeholders have continuously improved the overall quality, production, and delivery
of SPP transmission planning models over several years while continuing a high level of
commitment to regulatory and SPP Tariff obligations. Model reduction is a continuous review
from SPP and stakeholders with the goal of create the most optimal model sets.

Historically, the total number of base planning models built annually have ranged between
seventy (70) to ninety (90) models. The historical review scope included starting the review from
2014 MDAG / 2015 ITP model build series to the most recent 2021 MDAG / 2022 ITP models.
MDAG powerflow, short circuit, full Eastern Interconnection (El) representation and reduced El
representation dynamics, ITP BR, ITP short circuit, MPM, and MEM base models are included in
the review.

Total Base MDAG, TPL, & ITP Models
(Excluding Sensitivity Models)

2014 2015 2016 2017 2018 2019 2020 2021
MDWG/ MDWG/ MDWG/ MDWG/ MDWG/ MDWG/ MDWG/ MDWG/
2015ITP 2016 ITP 2017 ITP 2018 ITP 2019 ITP 2020 ITP 2021 ITP 2022 ITP

Figure 3: Total Base MDAG, TPL, & ITP Models

In preparation for transitioning SPP ITP process to the Transmission Planning Improvement Task
Force (TPITF) approved process, a temporary increase of transitional only models occurred
during the 2017 — 2018 timeframe as illustrated in the diagram above. In 2018 — 2019, MDAG
and staff led an effort for evaluating the benefit of building full El MDAG dynamic models in
addition of MMWG dynamics. MDAG and staff performed a technical benchmarking of transient
stability responses between the full El and reduce EI models. The results for the serve faults were
similar. As a result, MDAG and staff recommended utilizing the MMWG dynamic models for
frequency response or system inertia assessment, and removing the overlapping full IE MDAG
dynamic models. Secondly, in 2018 — 2020, the TPITF transitional only models were phased out
and the annual model build and incorporate of TPITF recommendation for “One base reliability

Total Base Planning Model Reduction Publication DATE/Version NUMBER 6
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model for all planning processes including TPL Steady State assessment replacing the Scenario 0
and 5 models with an as-expected model” . In 2020 — 2021 a slight total model increase is
observed due to additional MPM and ITP short circuit needs to support 2021 ITP/TPL scopes
and assessment work.

ANNUAL BASE MODEL BUILD SELECTION PROCEDURE AND
REQUIREMENTS

The current annual model development process to identify seasonal models to develop starts
with coordination with MMWG, stakeholder needs, and SPP planning group requirements.
MMWG Planning Coordinators, including SPP, build the models required to be built as part of
NERC compliance needs including NERC MOD-032 Data for Power System Modeling and
Analysis Standard. SPP coordinates survey requests at MDAG to understand stakeholder
requirements for seasonal models external to SPP requirements. Once data is collected the
model selection overview is presented to MDAG for approval as part of the annual MDAG model
build schedule as shown in Figure 4. ITP model selection is included in the ITP study scope
approvals for TWG and ESWG.

The 2021 series MDWG / 2022 ITP model build schedule includes an iterative approach to build
the final model. The model build includes four major passes. The first two passes including
minor iterations of posting and review periods which result in approximately six to seven
posting periods for model development and review.

' TPITF SPP Planning Process Improvement Recommendations Final SPP Board Approved 20170131
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~N
oStaff & Stakeholders: Start Coordination of Transactions, Update Initial Topology, & Generator Retirements
*Members: Review MOD-033-1 Unacceptable Differences
J
N
oStaff: Review Pass 0 Data Submission, Address Discrepancies, & Build Pass 1 Models
oStaff & Stakeholders: Coordinate Load, Generation, Transaction, Topology and SC Data Updates
J
N\
oStaff & Stakeholders: Last Chance for Generator Additions & Retirements, Loads and Area Interchange
oStaff: Add AGI to Models & Merge with Latest MMWG Models
eStakeholders: Submit MOD-033-1 Planning Model Corrections )
~N
eStakeholders: Review AG1 Data, Submit Final Generation Dispatch, & Topology Update
oStaff & Stakeholders: Conduct Working MDWG Meeting to Resolve Model Issues
oStaff & Stakeholders: Address Final Discrepancies in Model Updates & DocuCheck Issues )

Figure 4: 2021 MDWG / 2022 ITP Pass Overview

The 2022 ITP and TPL model development and assessment schedule at a high level is outlined
below as a reference. ITP and TPL out year seasonal cases are defined based on the year the ITP
and TPL assessment completes. As shown in Figure 5, the model development for the 2022 ITP
and TPL studies start around Q3 2020.

2022 ITP & TPL Assessment
Completes

TWGIESWG
P Final
Approval
SPP Board
of

Diractors

Generation, Interchange, and Lead Lock Lol
Down in Models MOPC
2022 ITP & TPL Assessment Starts © spproval

Tapology Lack Down in Models Planning Surmmit

Y 2021 MDWG | 2022 ITP & TPL Model Develapment (Powarflow & Short Circult)
_ 2021 MDWG | 2022 ITF & TPL Model Development (Dynamics)
2022 e Assessmon: (S
I p—
Y :::: 7 & T 5cops Devsopmen
A (TP section 10.3 Updates for TP and TPL Models

Figure 5: 2022 ITP & TPL Schedule
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MMWG and MDAG seasonal out years are determined by the year that the models are
completed. The 2021 series MDAG models start in Q3 2020 and finalize in Q1 2021. For
MMWG/MDAG, 2021 is the reference year (year zero) for identifying Year One through ten in
the future. ITP and TPL seasonal out years are determined by the year that the assessment
completes. The 2022 ITP and TPL assessment starts in Q4 2021 and completes in Q4 2022 with
the reference year (year zero) as 2022 and Year One through ten identified based on 2022 as
year zero. The MMWG/MDAG and ITP/TPL ways of identifying Year One meet the NERC Year
One requirement because the assessment starts in 2021.

The NERC Glossary of Terms? defines Year One as “The first twelve month period that a Planning
Coordinator or a Transmission Planner is responsible for assessing. For an assessment starting in
a given calendar year, Year One includes the forecasted peak Load period for one of the
following two calendar years.”

2022 ITP & TPL
[Assessment Start 2021
[Assessment Completion 2022
NERC Year One 2022 or 2023
[Assessment Year One 2023
[Assessment year two 2024
[Assessment year five 2027
[Assessment year ten 2033

Table 2:2022 ITP & TPL Business as Usual Year References

The year out definitions for MMWG/MDAG and ITP/TPL along with 2021 series MDAG / 2022
ITP/TPL seasonal model selection are listed below. The list below includes all modeling needs for
SPP planning and stakeholder needs with the specific models utilized for ITP/TPL highlighted in
yellow. Transmission Service, Attachment AQ, and Generator Interconnection also utilize the
highlighted seasonal models to keep alignment with the SPP ITP study assumptions.

Year Definition 2021 Series MDAG / 2022 ITP Model Selection
MMWG/MDAG ITP
MDAG ITP/TPL Year Season SERRNG R RIRTER
PF SC DYN | BRPF F1 F2 F1 2 BR SC
0 -1 2021 Spring 1
0 -1 2021 Summer 1 1
0 -1 2021 Fall 1
0 -1 2021 Winter 1

Total Base Planning Model Reduction Publication DATE/Version NUMBER 9
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Year Definition

2021 Series MDAG / 2022 ITP Model Selection

MMWG/MDAG ITP
MDAG ITP/TPL Year Season e e T | o
PF SC DYN | BRPF F1 2 F1 2 BR SC
1 0 2022 | Lightload | 1 1
1 0 2022 Spring 1
1 0 2022 Summer 1 1 1 1
1 0 2022 Fall 1 1
1 0 2022 Winter 1 1 1
2 1 2023 Light Load | 1 1
2 1 2023 Spring 1 1
2 1 2023 Summer 1 1 1 1 1
2 1 2023 Fall 1
2 1 2023 Winter 1 1
3 2 2024 | Lightload | 1 1 1
3 2 2024 Summer 1 1 1 1 1
3 2 2024 Winter 1
5 4 2026 | Lightload | 1 1
5 4 2026 Summer 1 1 1
Summer

5 4 2026 Shoulder 1
5 4 2026 Winter 1 1
6 5 2027 | Light Load 1
6 5 2027 Summer 1 1 1 1
6 5 2027 Winter 1
10 9 2031 Summer 1 1
10 9 2031 Winter 1 1
11 10 2032 | Light Load 1
11 10 2032 Summer 1 1 1 1 1 1
11 10 2032 Winter 1

Totals 79 22 3 12 17 10 6 4 2 3

Table 3: Business as Usual Seasonal Model Selection
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Abbreviation Description
MDAG PF MDAG Powerflow
MDAG SC MDAG Short Circuit
MDAG DYN [MDAG Dynamics
ITP BR PF ITP Base Relability Powerflow
ITP MPMF1 |ITP MPM Future 1
ITP MPM F2 |ITP MPM Future 2
ITP MEM F1 |ITP MEM Future 1
ITP MEMF2 |ITP MEM Future 2
ITP BR SC ITP Base Relability Short Circuit
Table 4: Table 3 Abbreviation Descriptions
Legend
Red Font MMWG Required Models
Black Font MDAG and ITP/TPL Models

Green Font

ITP Models - Built for SPP DPP Processing

Yellow Highlight |MDAG dynamic and ITP/TPL powerflow and short circuit

models used for 2022 ITP and TPL Assessment Year

Table 5: Table 3 Legend
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BASE ANNUAL MODEL BUILD CHALLENGES

Although the model development process has improved in providing good quality models in a
timely manner, over the course of several discussions, MDAG and staff have identified the
following challenges associated with the current model development schedules and total
number of models. Addressing the challenges should be considered for recommendation to
address the total base planning model reduction effort. The current schedule includes four
major passes with the first two passes including two additional embedded postings and review.
The total number of passes in the model build, in particular the MDAG powerflow and ITP BR
development, has increased over the years. The current MDAG powerflow and ITP BR models
have upwards of seven postings and review periods. The multiple postings result in overlapping
deadlines with assessments and other model development processes. Maintenance of various
model builds result in the introduction of modeling errors. MDAG powerflow and ITP BR parallel
model builds require a large time commitment for development, coordination, and review from
SPP and stakeholders.

The recommendation from the key challenges can be summarized in three categories.
e Seasonal Model Alignment for Base Planning Models
e Optimize the Annual Model Development Schedule

e Long Term Model Build Recommendations

Total Base Planning Model Reduction Publication DATE/Version NUMBER 2
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RECOMMENDATIONS

SEASONAL MODEL ALIGNMENT FOR BASE ANNUAL
PLANNING MODELS

The seasonal model alignment recommendation includes: 1) removal of minimally utilized near
term MDAG models, and 2) common year one definition for base annual planning models.

REMOVAL OF MINIMALLY UTILIZED NEAR TERM MDAG MODELS

The year zero MMWG/MDAG models have been identified to have limited benefit to SPP and
the stakeholder community. MDAG surveys have concluded a small number of stakeholders
utilize the year zero models for informational purposes or visibility to external system

configurations. The recommendation is to remove year zero MMWG/MDAG models listed below

starting with the 2022 series MDAG/ 2023 ITP model builds. MOD projects are visible to data

submitters and can be utilized to create the year zero models from other planning models. The
recommendation can be facilitated through the annual model selection process under MDAG.

Year Definition

2022 Series MDAG / 2023 ITP Model Selection

MMWG/MDAG ITP
MDAG ITP/TPL Year Season e ERIRTER
PF SC DYN | BRPF F1 F2 F1 F2 BRSC

0 -1 2022 Spring 1

0 -1 2022 Summer 1 1

0 -1 2022 Fall 1

0 -1 2022 Winter 1

Table 6: MDAG Year Zero Models
Total Base Planning Model Reduction Publication DATE/Version NUMBER 13
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COMMON YEAR ONE DEFINITION FOR BASE ANNUAL PLANNING
MODELS
Table 7 displays the forecasted 2022 MDAG / 2023 ITP model selection under the business as

usual approach for identifying Year One for MMWG/MDAG and ITP/TPL. The year out
differences are noted under the "Year Definition” columns.

Year Definition 2022 Series MDAG / 2023 ITP Model Selection
MMWG/MDAG ITP
MDAG ITP/TPL Year Season T e e
PF SC DYN | BRPF F1 2 F1 2 BR SC
0 -1 2022 Spring 1
0 -1 2022 Summer 1 1
0 -1 2022 Fall 1
0 -1 2022 Winter 1
1 0 2023 Light Load | 1 1
1 0 2023 Spring 1
1 0 2023 Summer 1 1 1 1
1 0 2023 Fall 1 1
1 0 2023 Winter 1 1 1
2 1 2024 | Lightload | 1 1
2 1 2024 Spring 1 1
2 1 2024 Summer 1 1 1 1 1
2 1 2024 Fall 1
2 1 2024 Winter 1 1
3 2 2025 Light Load | 1 1 1
3 2 2025 Summer 1 1 1 1 1
3 2 2025 Winter 1
5 4 2027 | Lightload | 1 1
5 4 2027 Summer 1 1 1
Summer
5 4 2027 Shoulder 1
5 4 2027 Winter 1 1
6 5 2028 | Light Load 1 1 1
6 5 2028 Summer 1 1 1 1 1 1
6 5 2028 Winter 1 1 1
10 9 2032 | Light Load
10 9 2032 Summer 1 1
10 9 2032 Winter 1 1
11 10 2033 Light Load 1 1 1
11 10 2033 Summer 1 1 1 1 1 1 1 1
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Year Definition 2022 Series MDAG / 2023 ITP Model Selection
MMWG/MDAG ITP
MDAG ITP/TPL Year Season e e T | o
PF SC DYN | BRPF F1 2 F1 2 BR SC
11 10 2033 Winter 1 1 1
Totals 79 22 3 12 17 10 6 4 2 3

Table 7: Business as Usual Seasonal Model Selection

The recommendation for seasonal model alignment is to create a documented common Year
One for all base planning models that align with MMWG/MDAG to be utilized for scope
development and approval for future assessments. Year One should be documented in the
model development manual. The ITP/TPL models' alignment could lower the total base planning
models while still maintaining the same level of SPP planning purpose, intent, and continued
compliance with NERC Year One definition. SPP Tariff Services utilizes the same out year models
as ITP and TPL for their assessment. If a need for a model in the gap years created by the
alignment is identified, then an ad-hoc modeling process can facilitate the creation of the model
similar to the creation of sensitivity models or other models that are not part of the annual base
planning model sets.

Additionally, alignment along the seams could improve model representation of those regions
as SPP regional planning models are merged with the closest MMWG seasonal year for external
world representation. Under the recommendation, the common Year One for all base planning
cases for the 2023 assessment year would be to recognize 2023 as Year One instead of 2024.

2023 ITP & TPL Assessment Proposed Change
ITP & TPL Assessment Year
(Study Year) No Change (2023)
[Assessment Start No Change (2022)
[Assessment Completion No Change (2023)
Year One 2024 - 2023
Year two 2025 = 2024
Year five 2028 = 2027
Year ten 2033 = 2032

Table 8: 2023 ITP & TPL Common Year One Summary of Changes

Aligning Year One leads to a reduction in models outlined in the following table. The red
highlighted cells denoted with “R" are removed models under the common Year One approach.
The orange highlighted cells denoted with “1" are year two, five, and ten models recommended
for ITP/TPL which would leverage existing or newly created models for alignment. On some
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occasions models are added under the orange highlighted cells, but the overall reduction for the
seasonal model alignment provides a benefit of reducing models.

Dez:?t’ion 2022 Series MDAG / 2023 ITP Model Selection
MMWG/MDAG ITP
MDAG Year Season R ~T ~ i SR
PF sc DYN PF| MF1 | MF2 | MF1 | MF2 | SC
0 2022 Spring
0 2022 Summer
0 2022 Fall
0 2022 Winter
1 2023 Light Load 1 1
1 2023 Spring 1
1 2023 Summer 1 1 1 1
1 2023 Fall 1 1
1 2023 Winter 1 1 1
2 2024 Light Load 1 1 1
2 2024 Spring 1 1
2 2024 Summer 1 1 1 1 1 1
2 2024 Fall 1
2 2024 Winter 1 1 1
3 2025 Light Load 1 1
3 2025 Summer 1 1 - -
3 2025 Winter
5 2027 Light Load 1 1 1 1 1
5 2027 Summer 1 1 1 1 1 1 1 1 1
Summer

5 2027 Shoulder 1
5 2027 Winter 1 1 1 1 1
6 2028 Light Load
6 2028 Summer
6 2028 Winter
10 2032 Light Load 1 1 1
10 2032 Summer 1 1 1 1 1 1 1 1
10 2032 Winter 1 1 1 1 1
11 2033 Light Load
11 2033 Summer
11 2033 Winter

Table 9: Common Year One Seasonal Model Alignment
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The seasonal model alignment recommendations will result in a reduction of total base planning
models from seventy-nine (79) to sixty-eight (68) with a total base planning model reduction of
eleven (11) models.

SCENARIO MMWG/MDAG TOTALS

MPM MPM MEM MEM

F1 F2 F1
Business As Usual 22 3 12 17 10 6 4 2 3 79
Seasonal Alignment 18 2 11 14 9 6 3 2 3 68
Model Reduction 4 1 1 3 1 0 1 0 0 1

Table 10: Model Reduction Summary

Additional, there is a significant stakeholder data submission reduction for model information
including Model on Demand (MOD) profiles, topology, and transaction data submissions.
Stakeholders would have to submit thirty-five less submission for the seasonal model alignment
approach. This reduction should greatly assist data submitters with reduction of data collection
and improve ability to review models.

SCENARIO LOAD GENERATION TOPOLOGY TRANSACTIONS
PROFILE PROFILE
Business As Usual 29 22 29 29 109
Seasonal Alignment 19 17 19 19 74

Data Submission

1 1 1
Reduction 0 3 0 0 35

Table 11: Data Submission Reduction Summary
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The 2022 and 2023 light load and summer peak seasonal models from the 2021 ITP BR models
are compared in the following tables to evaluate the differences in SPP system load and
generation for the common Year One recommendation. The business as usual approach would
assign the 2023 seasonal models as year two models. Under the common Year One definition,
2022 seasonal cases would be considered year two models for 2021 ITP/TPL. The 2022 light load
model contains 1.9% less generation serving 2.3% less load than the 2023 light load model for
the SPP system. The 2022 summer peak model contains 1.3% less generation serving 1.5% less
load than the 2023 summer peak model for the SPP system. The minor difference results from
one year out forecasting and the small number of new assessments with the later in-service
date. The comparison results are represented in the following tables.

2021 ITP BASE RELIABILITY SYSTEM LOAD SYSTEM GENERATION
2022 Light Load 24,264 26,328
2023 Light Load 24,842 26,844
Actual Change -578 -516
% Difference -2.3% -1.9%

Table 12: 2021 ITP BR 2022 & 2023 Light Load System Load & Generation Comparison

2021 ITP BASE RELIABILITY SYSTEM LOAD SYSTEM GENERATION
2022 Summer Peak 57,632 58,885
2023 Summer Peak 58,496 59,643
Actual Change -864 -758
% Difference -1.5% -1.3%

Table 13: 2021 ITP BR 2022 & 2023 Light Load System Load & Generation Comparison
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OPTIMIZE THE ANNUAL MODEL DEVELOPMENT

/[ Commented [SR1]: Pending MDAG input

SCHEDULE

The current model build includes approximately six to seven posting periods for model
development and review. The review includes posting all models built in each posting for review.
Stakeholder load forecasts updates, completion of SPP service agreements, and MMWG model
build schedules add complexities that limit the ability to shorten the model build while
maintaining a high quality product. Multiple postings and reviews increase the MOD-032
compliance burden for data owners and submitters to review and validate their modeling data.
This recommendation is to simplify the model build passes and reduce the number of postings
and reviews during the model build process.

The 2021 series MDAG / 2022 ITP model build schedule includes an iterative approach to build
the final model. The model build includes four major passes. The first two passes including
minor iterations of posting and review periods which result in approximately six to seven
posting periods for model development and review.

The recommendations include:

e Incorporate a dedicated annual pass for committing MOD projects that are in service
facilities into the MOD base case. Updates include committing projects in the MOD
database project queue minimize the potential to have competing modeling data from
different data owners. The annual pass can be a replacement of current state Pass 0 or a
portion of the pass based on MDAG advisement.

e MDAG to explore improvements to consolidating powerflow, short circuit, and if possibly
dynamic standalone models, to the best extent possible, as part of the next model build
schedule possible.

e Provide reference year one and year five models for future data submission review
instead of posting all seasonal models development for the Pass 0. All seasonal models
to be posted and reviewed after Pass 0.
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LONG TERM MODEL BUILD RECOMMENDATION

The long term model build recommendation is to develop improved reliability model
assumptions that encourage one common model set to meet NERC compliance and tariff
requirements instead of maintaining MDAG and ITP BR model sets. Minimize the number of
model sets and seasonal models needed for reliability analysis by including additional
operational and market based “real-world” generation output, transfer flow, and load
assumptions.

SPP, TWG, ESWG, and MDAG develop several base series for annual planning model
requirements. The detailed assumptions for all planning models are listed in Appendix I:
Detailed Model Scope Comparison. Numerous base planning model series are based on the
varying business and model assumption needs. The detailed model comparison review noted
that MDAG and ITP BR models have similar components for a reliability-based model scope.
There could be opportunities to consolidate the MDAG model series with ITP BR if non-firm
transmission services resources planned and expected by the Transmission Planner are included
in ITP BR models. MDAG also communicates the need to model beyond firm service transactions
and include more real-world transfers to assist with the move away from MDAG models. The
recommendation should consider SPP SCRIPT proposals as they become available with the
intention of one common model set to meet significant needs from MDAG and ITP reliability
models. It is recommended the activities for MDAG and ITP merge be prioritize to be completed
in 2021 with advisement from MDAG.
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CONCLUSION

This document describes recommendations for addressing the Transmission Working Group
(TWG) Action Item 186, which specifically focuses on reducing the number of models built by
SPP members and SPP staff as part of its annual base model development process(es). The
motivation behind the recommendations are: 1) to create a more manageable and repeatable
process for creating annual base models, 2) optimize a core model set to increase modeling
accuracy, 3) Remove models that are not specifically required for regulatory requirements.

The total base planning model reduction work has been a work in progress. Total base planning
models have exceed upwards of ninety plus models and averaged around eighty for the last five

annual model builds. Based on the review and analysis completed under TWG Action Iltem 186
work, the following recommendations are considered for endorsement from TWG, ESWG, and
MDAG.

1. Seasonal Model Alignment for Base Annual Planning Models
a. Removal of Minimally Utilized Near Term MDAG models

Endorse recommendation for removal of MDAG year zero models from
annual model build and utilize MOD data for proving information for year
zero model recreation

b. Common Year One Definition for Base Annual Planning Models

Recommend alignment of Year One for MMWG/MDAG and ITP/TPL model
sets starting with the 2023 ITP/TPL. Document common Year One in the
model development manual.

2. Optimize the Annual Model Development Schedule

Recommend improvements to the annual model build schedule as mentioned in
the section

3. Long Term Model Build Recommendation

Review MDAG and ITP BR scopes with consideration of SCRIPT recommendation
for potential consolidation.
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APPENDIX I: DETAILED MODEL SCOPE COMPARISON

Model Comparison

Comparison
Item

Loads e SPP non-coincident load

e Load is submitted by Data Submitters

Topology *  Load profiles/forecasts *  Load profiles/forecasts
submitted by Data submitted by Data
Submitters Submitters
*  Existing topology (gen, «  Existing topology (gen,
load, transmission) load, transmission)
¢ Fully executed GIAs & ¢ Fully executed GIAs & not
not on suspension on suspension with firm

service
*  Outages greater than 6

months in duration ¢ Outages greater than 6
months in duration

Total Base Planning Model Reduction Publication DATE/Version NUMBER
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Comparison
Item

Dispatch e Renewables dispatched
based on historical data

»  Dispatched by SPP Data
Submitters

Transactions e Economic Dispatch
(Block/ECDI)

e Firm and non-firm
service

Renewables with firm
service dispatched based
on five year historical
data, except:

*  Wind-100% in
light load

» Solar-100% in
summer peak

Firm Service dispatched
by SPP Staff to balance
each individual local
balancing area

Economic Dispatch (ECDI)

Firm service only

Dispatched by SPP Staff Using
Security Constrained Hour

ITP MPM ITP MEM

Dispatched by SPP Staff using
PROMOD 8760 data

Specific Data from MEM

Security Constrained Economic Dispatch/Security
Constrained Unit Commitment

Firm and non-firm service
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Comparison
Item

ITP MPM ITP MEM

Shortfall «  Non-firm service future ¢ Exhaust remaining unused, No shortfall
resources that have dispatchable generation an
advanced at a minimum pro rata basis in SPP

to the Interconnection

Facility study in the GI * |If needed, include the waiver

process generators or most

queue
recently approved ITP
resource plan for generator
resources
Violations « No Base Case violations Base Case violations allowed No Base Case due to dispatch
Software
PSSE/MOD/EDST PSSE/MOD/EDST PSSE/PAT/Text Editor PROMOD
Model Build ~ 8 months ~ 8- 12 months ~4-5 months ~ 7 months
Duration and
Timelines July — March July - March, March - October September - February March — October
Stakeholder ieHe) DeselepTet Ve ling Group  eneiidien eie @ Transmission Working Economic Studies Working
Approval Group Group
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