‘Z’SPP Southwest
Power Pool

Southwest Power Pool
Economic Studies Working Group
February 6-7, 2019
41st Floor AEP Office — Dallas, TX
* SUMMARY OF ACTIONS TAKEN -

1. Approved the list of must run exceptions.
2. Approved the list of Future 2 Retirement exceptions, amended to exclude North Omaha 1, 2, and 3.
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Southwest Power Pool
ECONOMIC STUDIES WORKING GROUP
February 6-7, 2019
41st Floor AEP Office — Dallas, TX
* MINUTES -

Agenda ltem 1 — Administrative ltems

Agenda ltem la - Call to Order, Introductions

Chair Alan Myers (ITC) called the meeting of the Economic Studies Working Group (ESWG) to order at
1:00 p.m., welcomed those in attendance, and asked for introductions.

There were 24 in-person participants and 65 web conference participants, representing 16 of 17 ESWG
members. (Attachment 1 — January 9-10, 2019 ESWG Attendance)

Agenda Iltem 1b — Receipt of Proxies

Amber Greb (SPP) asked for any proxy statements; three proxies were identified. (Attachment 2 — Proxy
Statements)

e Jody Holland (SCMCN) named Rachel Ibuado (SCMCN) as his proxy
e Leon Howell (OGE) named Zac Hager (OGE) as his proxy
e  Kurt Stradley (LES) names Tim Owens (NPPD) as his proxy

Agenda Iltem 1c — Review of Agenda

Chair Alan Myers (ITC) presented the agenda for review and asked for any additions or corrections.
(Attachment 3 — February 6-7, 2019 ESWG Agenda)

Tim Owens (NPPD) made a motion; seconded by John Olsen (Evergy) to adopt the agenda.
The motion was approved unanimously.

Agenda ltem 1d — Antitrust Reminder

Amber Greb (SPP) provided an antitrust reminder to the group.

Agenda ltem 2 — Review of Past Action Items

Amber Greb (SPP) reviewed the list of past action items and asked for any comments or questions. Many
of the action items are on the days agenda. (Attachment 4 - Past Action Items)

Agenda Iltem 3 — Consent Agenda

The consent agenda included the following items:
a. Meeting Minutes — October 10-11t, 2018 (Attachment 5 - 20181011 ESWG Minutes)
b. Meeting Minutes — November 14-15%, 2018 (Attachment 6 - 20181114 ESWG Minutes)
c. Meeting Minutes — December 3-4th, 2018 (Attachment 7 - 20181203 ESWG Minutes)
d. Meeting Minutes — December 19t 2018 (Attachment 8 - 20191219 ESWG-TWG Minutes)
e. Meeting Minutes — January 9-10%, 2019 (Attachment 9 - 20190109 ESWG Minutes)

The consent agenda was approved unanimously.
Agenda Item 4 — 2019 ITP Items
Agenda Item 4a — 2019 ITP Schedule
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Amber Greb (SPP) reviewed a presentation on 2019 ITP schedule. She reviewed on-going and up-
coming milestones. (Attachment 10 - 2019 ITP Schedule)

Agenda Iltem 4b — DPP Window Statistics

Ellen Cook (SPP) gave an update on the DPP Window. The window for DPP submission closes tonight.
There are currently 494 total DPP submissions. Ellen provided an update the following day that a total of
1,083 Detailed Project Proposals were submitted during the 2019 ITP DPP window. (Attachment 11 -
DPP Window Statistics)

Agenda ltem 4c — Cost Estimate Timelines

Juliano Freitas (SPP) reviewed the study cost estimates timeline explaining that there is a four week
window on the front end followed by two weeks after the Planning Summit. Juliano reviewed the schedule
impacts these additional two weeks have on the assessment. (Attachment 12 - Cost Estimate Timelines)

Agenda Iltem 5 — 2019/2020 Assumptions and Issues

Juliano Freitas (SPP) requested members to provide feedback about potential issues associated with the
2019/2020 ITP Assessments that could impact the final results of the study. The group discussed a
variety of concerns associated with the assessment. Some topics to be addressed are:

- The amount of time spent building powerflow and economic models

- Provide some educational presentations to MOPC, mainly about generation retirements, non-
firm generation impact on APC calculation and how distributed solar is modeled

- Generation Interconnection queue impact on ITP Siting Plan

- Amount of wind in ITP models, 2019 and 2020

- Why SPP does not consider export wind

- Local planning criteria

- 40 year benefit extrapolation

(Attachment 13 - 2019-2020 Assumptions and Issues)
Agenda ltem 6 — 2020 ITP Items
Agenda ltem 6a — Schedule

Amber Greb (SPP) reviewed the schedule for the 2020 ITP Assessment. She reviewed on-going and up-
coming milestones. (Attachment 14 - 2020 ITP Schedule)

Agenda Iltem 6b — Powerflow Model

David Duhart (SPP) gave an update on the Powerflow Model building effort. He reviewed the schedule
and notes about Rayburn and Lubbock. (Attachment 15 - 2020 ITP Powerflow Update)

Agenda ltem 6¢ — Generation and Load Review

Clayton Mayfield (SPP) discussed the upcoming review period for the Generation and Load Review. He
also explained that SPP will not be seeking ESWG approval after the 2020 ITP Initial BR Powerflow
model approval by the TWG. Members asked that since the review period is during a busy time that staff
would point out what to focus on for review. (Attachment 16 - Generation and Load Review)

Agenda ltem 6d — Must Run Exceptions

Nikki Roberts (SPP) presented must run exceptions and rationale submitted by stakeholders. The group
discussed the different aspects of the exception requests and Nikki solicited a vote to approve the list of
exceptions. (Attachment 17 - Must Run Exceptions)

John Olsen (Evergy) made a motion; seconded by Calvin Daniels (WFEC) to approve the list of
must run exceptions. The motion was approved unanimously.

Agenda ltem 6e — Future 2 Repowering Retirement Exceptions
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Brooke Keene (SPP) reviewed a presentation on 2020 ITP Future 2 Retirement Exceptions. She
discussed the retirement changes from the 2019 ITP to the 2020 ITP and presented a list of Future 2
Retirement Exceptions due to Repowering (Life Extension) or Emissions Upgrades. After some
discussion the group decided to remove North Omaha 1, 2, and 3 from the list. Brooke solicited a vote to
approve the list of Future 2 Retirement Exceptions as amended. (Attachment 18 - F2 Repowering
Retirement Exceptions)

Tim Owens (NPPD) made a motion; seconded by John Olsen (Evergy) to approve the amended
list of Future 2 Retirement exceptions. Calvin Daniels (WFEC) requested a friendly amendment
to add “life extension” to the description of repowering exceptions. The amendment was
accepted. The motion was approved unanimously.

Agenda ltem 6f — Market Economic Model

Clayton Mayfield (SPP) gave an update on the Market Economic Model Build. He reviewed the inputs to
the model. (Attachment 19 - Market Economic Model)

Agenda ltem 6g — Siting Plan

Joshua Norton (SPP) reviewed a presentation on the 2020 Siting Plan. He informed the group of
upcoming reviews and the current status of the Siting Plan. Members asked that the Siting Manual be
brought back for the group to review before March so that any changes can potentially be incorporated in
the current cycle. (Attachment 20 - 2020 ITP Siting Plan)

Agenda ltem 7 — Software Tool Discussion

Juliano Freitas (SPP) presented the Software Benchmarking — Scope of Work. The group expressed
concerns about what answers they would get from the scope of work. There was some time for each
vendor representative to speak about the scope of work. The group requested that the scope of work be
updated and sent out for further review. The updated scope of work will be posted after the February 6"
ESWG meeting with all the changes requested by SPP Members and Vendors. SPP Members will take
another look on the document and then it will be directed to Vendors for execution. Additional information
about the retreat to present results and score card to be used during the event will be discussed by the
ESWG in May 2019. (Attachment 21 - Software Benchmarking - Scope of work)

Agenda ltem 8 — Action ltem 196: Market to Market in ITP

Gerardo Ugalde (SPP) reviewed a presentation on the Market to Market Process. He educated the group
on firm flows, market flows, shadow prices, the market to market process, with a goal of determining if the
M2M benefits can be incorporated into the planning process. The group discussed what was presented
and whether or not the M2M process should be incorporated in the planning process. (Attachment 22 -
M2M Basics)

Agenda ltem 9 — MISO-SPP JCSP Update

Adam Bell (SPP) reviewed the new CSP Study Process. Members asked for clarification on incentive
points in the CSP process. Adam also discussed improvement ideas for the CSP and next steps for the
CSP, including path for a potential 2019 SPP-MISO CSP. (Attachment 23 - Jan2019 IPSAC - CSP
Detailed Process Overview) (Attachment 24 - Jan2019 IPSAC - Next Steps)

Agenda Iltem 10 — Avoided Make-Whole Payment Analysis

Garret Crowson (SPP) reviewed the DAMKT Make-Whole Payment Analysis for the Morgan XFRM. The
purpose was to present regional benefit analysis for the Morgan Transformer Project to ESWG. He
explained the scope, makeup of make-whole payments, and assumptions and methods that went into the
analysis. (Attachment 25 - Make-Whole Payment Analysis)

Closing Items
There were no action items from the meeting.

The meeting was adjourned at 12:43 PM.
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Respectfully Submitted,
Amber Greb
ESWG Secretary
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Aaron Stewart (SPP)
Aaron Vander Vorst
Adam Bell

Al Tamimi

Alan Myers

Amber Greb

Andrew Ferris

Andy Berg (MRES)
Anita Sharma

Antonio Barber
Batool Nekooie

Ben Abing

Ben Elsey (SPS)
Bennie Weeks

Bill Leung

Brian Johnson

Brian Rounds (AESL)
Brooke Keene

Calvin Daniels

Carrie Bellamy

Chris Cranford (SPP)
Clayton Mayfield (SPP - Modeling)
Cliff Franklin

Cristina Ortiz (Evergy)
David Busse (Liberty-Empire)
David Duhart

David Kelley

Dee Edmondson

Diaz

Ellen Cook (SPP)

Erdal Kara

Garrett Crowson
Gayle Nansel (WAPA)
Gerardo Ugalde

Hugh Benfer

J Rummel (BEPC)

J.P. Maddock (BEPC)
James Ging

Jason Mazigian (BEPC)
Jason Shook

Jeff Knottek

Jeremy Harris (Evergy)
Jeremy Severson (BEPC)
Jill Rummel (BEPC)
Jim Jacobs

Jim Sustman

Company/Email
astewart@spp.org

avandervorst@tradewindenergy.com

abell@spp.org
atamimi@sunflower.net

ITC

SPP

aferris@bpu.com
andrew.berg@mrenergy.com
AEP

abarber@spp.org

ABB

babing@itctransco.com
ben.r.elsey@xcelenergy.com
Excel Energy/SPS

NEPRB

AEP
brian.rounds@aeslconsulting.com
bkeene@spp.org

WEFEC
cbellamy@geronimoenergy.com
ccranford@spp.org
cmayfield@spp.org
Sunflower
Cristina.Ortiz@kcpl.com
david.busse@libertyutilities.com
dduhart@spp.org
dkelley@spp.org
dedmondson@spp.org
ddiaz@stonepigman.com
ecook@spp.org

ABB

gcrowson@spp.org
nansel@wapa.gov
gugalde@spp.org
hbenfer@spp.org
jrummel@bepc.com
JPMaddock@bepc.com
iging@kpp.agency
jmazigian@bepc.com
GDS/ETEC
jeff.knottek@cityutilties.net
jeremy.harris@westarenergy.com
jseverson@bepc.com
jrummel@bepc.com

AEP

ABB

Attendance
Webex
Webex
Webex
Webex
In Person
In Person
Webex
Webex
In Person
Webex
In Person
Webex
Webex
In Person
In Person
In Person
Webex
Webex
In Person
Webex
Webex
Webex
In Person
Webex
Webex
Webex
Webex
Webex
Webex
Webex
In Person
Webex
Webex
Webex
Webex
Webex
Webex
Webex
Webex
In Person
Webex
Webex
Webex
Webex
In Person
In Person
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Kalun Kelley
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Kevin Ravas

Kirk Hall

Kurt Stradley
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Laura Cummings

Leon Howell

Liz Gephardt (SPP)
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Pat Hayes

Pius Fischer
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Randy Collier (CUS)
Robert Safuto (Customized Energy Solutions)
Robert Tallman (OG&E)
Ryan Baysinger (Evergy)
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Serhat Guney (SPP MMU)
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Tao Guo
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jnorton@spp.org
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SPP

WEFEC

kallen@spp.org
kevin.ravas@ge.com
khall@spp.org
kstradley@les.com
kmckinney@gsec.coop
lane@sisung.com

Energy Exemplar
howelllc@oge.com
lgephardt@spp.org
mwatt@ompa.com

ITC

GSEC

ntoleman@spp.org
nroberts@spp.org
phayes@Ispower.com
piusf@bepc.com

Gridliance
randy.collier@cityutilities.net
rsafuto@ces-ltd.com
tallmarj@oge.com
ryan.baysinger@kcpl.com
Sunflower

eguney@spp.org
shawnee.claiborn-pinto@puc.texas.gov
smaxey@spp.org
rsgawl@gmail.com
shohman@oppd.com
srowley@bhetransmission.com
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ABB

tcoleman@gmail.com
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ysutjandra@teainc.org
hagerzc@oge.com
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In Person
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Webex
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In Person
In Person
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Webex
Webex
In Person
Webex
Webex
Webex
Webex
In Person
Webex
Webex
Webex
Webex
Webex
Webex
In Person
In Person
Webex
In Person
Webex
Webex






Member Proxy

Jody Holland Rachel Ibuado
Leon Howell Zac Hager
Kurt Stradley Tim Owens



‘Z’SPP Southwest
Power Pool

ECONOMIC STUDIES WORKING GROUP MEETING
February 6-7t, 2019
415t Floor AEP Office — Dallas, TX

- AGENDA -

Wednesday, 1:00p.m. - 5:00p.m.
Thursday, 8:00a.m. - 3:00p.m.

1. Administrative Items

a. Callto Order, INtrodUCHIONS.........ccociiiriiiiee e Alan Myers (5 minutes)
D. RECEIPt Of PrOXI€S ...ceviiieiiee ettt a e Amber Greb (1 minute)
C. Review of Agendal.........ccccoiiiiii i Alan Myers (1 minute)
d.  ANttruSt REMINAEN ... Amber Greb (1 minute)
2. Review of Past ACION ITEMST .......ocoiiiiiiiiiiie e Amber Greb (15 minutes)

3. Consent Agenda

a. Meeting Minutes — October 10-11t, 2018
b. Meeting Minutes — November 14-15%, 2018
c. Meeting Minutes — December 3-4t, 2018
d. Meeting Minutes — December 19t 2018
e. Meeting Minutes — January 9-10%, 2019
A, 2009 ITP IEIMS <.ttt e e et e e e e e e s st abe e e e e e e e e annes SPP Staff (55 minutes)
Q. SChEAUIEY ... Juliano Freitas (10 minutes)
b. DPP Window SEatiStICS!......cccviiieiiiiiee it siee e staee e sivee e snaee e Ellen Cook (15 minutes)
c. Cost Estimate Timelines! ........ccccceovviiiiiiiiiee e Juliano Freitas (30 minutes)
5. 2019/2020 Assumptions and ISSUEST ..........ccoocvvieiiiiie e Juliano Freitas (60 minutes)
T2 0 12 O = 1 (= 3 OSSR SPP Staff (120 minutes)
A, SChEAUIBY ... Juliano Freitas (10 Minutes)
b. Powerflow MOEIL .........ccuviiiiiiie e David Duhart (20 minutes)
c. Generation and Load REVIEW!...........ccccecvveeiiiiiie e Clayton Mayfield (30 minutes)

! Background Material Included
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Must Run Exceptions! (Approval [em)..........ccceeveeiiiiieeeiiiieeeiiieeeens Nikki Roberts (15 minutes)

Future 2 Repowering Retirement Exceptions! (Approval ltem) ...... Brooke Keene (15 minutes)

Market Economic Model ..........ccooiiiiiiiiiieieseenceceeee e Clayton Mayfield (15 minutes)

SIING PlaNT ... Joshua Norton (15 minutes)
7. Software Tool DISCUSSIONT.........c.cociiiiiee e Juliano Freitas (60 minutes)
8. Action Item 196: Market to Market in ITPL...........cccoooiiiiiiiec e, Gerardo Ugalde (120 minutes)
9. MISO-SPP JCSP Updatel.......ccevviiiiiiieiiiiiee st sreee e Clint Savoy/Adam Bell (30 minutes)
10. Avoided Make-Whole Payment Analysis? ...........cccoceeeiiieeiiiiie e Garret Crowson (20 minutes)
B @1 (01 o To I 1 (=1 0 PO PRTPT R All (10 minutes)

a. Summary of Action Iltems (Amber Greb)
b. March ESWG Agenda Items
c. Future Meetings
i. March 12-13, 2019: 41¢t floor AEP Office, Dallas Texas
ii. April 10-11, 2019: GSEC Offices, Lubbock Texas
iii. May 15-16, 2019: KCPL/Evergy Offices, KC Missouri
iv. June 12-13, 2019: 415t floor AEP Office, Dallas Texas
v. July 17-18, 2019: Hilton Des Moines Downtown, IA
vi. August 13-14, 2019: ITC Offices, Novi, Ml
vii. September 5-6, 2019: 41t floor AEP Office, Dallas Texas
viii. October 9-10, 2019: SPP Offices, Little Rock, AR
ix. November 6-7, 2019: 41st floor AEP Office, Dallas Texas
Xx. December 11-12, 2019: 41st floor AEP Office, Dallas Texas



Southwest Power Pool, Inc.
ECONOMIC STUDIES WORKING GROUP

Pending Action Items Status Report

January 9-10, 2019

Action Item

Date
Originated

Status

Comments

151 | SPP staff to look into optional May 20™, In Progress | Staff is compiling
software tools for use in ITP studies. 2015 information from multiple
SPP Staff ;
tools used for economic
analysis and resource
planning. Staff is working
on the SOW for vendors.
183 | SPP staff to perform transmission September In Progress ESWG Approved the
outage analysis in the first part of 15", 2016 SPP Staff methodology and staff to
2017 to determine the appropriate a begin analysis. Staff to
APC benefit percentage to utilize for bring an update to the
the mitigation of transmission March ESWG meeting
outages benefit metric.
190 | SPP staff to perform a full October 12, SPP Staff
transmission outage analysis before 2017
the next RCAR
193 | Discuss separate load forecasts for January 22", SPP Staff Has been incorporated
resource planning purposes, and 2018 into the Load review for
how to incorporate into the ITP November 2020.
process 15", 2018 Update the ITP Manual
194 | Continue researching/discussing April 25t, SPP Staff
curtailment pricing for future studies 2018
196 | From SSC: ESWG to look into January 9 In Progress Staff is researching
including market to market 2019 SPP Staff internally and plans to
payments/settlements in the ITP bring a presentation for
Planning Process discussion to the Feb
ESWG meeting

Formatted: Superscript
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Southwest Power Pool
Economic Studies Working Group
October 11-12, 2018
415 Floor AEP Office — Dallas, TX
* SUMMARY OF ACTIONS TAKEN -

Consent Agenda:
1. Approved the August 15-16" meeting minutes
2. Approved the 2019 ITP Economic Model

2020 ITP Assessment:

3. Approved assigning must-run designations to co-generation and nuclear units only; exceptions may
be requested during the 2020 ITP Generation review and approved by the ESWG. Must-run
designations for hydro units will be based on ABB simulation ready data

4. “Accreditation of existing renewable units will be determined by member data based on SPP
Planning Criteria 7.1.5.3 (7) submitted through the Generation Review.” (ITP Manual) For existing
units in which stakeholders do not submit data, the ESWG approved that the accreditation would
default first, to previously submitted ITP data, and secondly to the average of the submitted data for
the existing resources in the 2020 ITP. Accreditation is capped at the accreditation values chosen for
new resources.

5. Approved the accreditation percentages for new wind at 20% and new solar at 70%.

6. Approved allowing a separate load forecast for resource planning purposes. (To be submitted with
the Load Review)

Other Items:
7. Approved a motion to close Action Item 186 with the posted ITP Data Submission Guidelines
8. Approved the 2019 ESWG meeting schedule
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Southwest Power Pool
ECONOMIC STUDIES WORKING GROUP
October 11-12, 2018
415t Floor AEP Office — Dallas, TX
* MINUTES -

Agenda ltem 1 — Administrative ltems

Agenda ltem la - Call to Order, Introductions

Chair Alan Myers (ITC) called the meeting of the Economic Studies Working Group (ESWG) to order at
10:00 a.m., welcomed those in attendance, and asked for introductions.

There were 20 in-person participants and 54 web conference participants, representing 16 of 17 ESWG
members. (Attachment 1 — October 11-12, 2018 Attendance List)

Agenda Iltem 1b — Receipt of Proxies

Alan Myers (ITC) asked for any proxy statements; two proxies were identified. (Attachment 2 — Proxy
Statements)

e Jody Holland (SCMCN) named Rachel Ibuado (SCMCN) as his proxy
e Randy Collier (CUS) named John Boshears (CUS) as his proxy

Agenda ltem 1c — Review of Agenda

Chair Alan Myers (ITC) presented the agenda for review and asked for any additions or corrections.
(Attachment 3 — October 11-12, 2018 ESWG Agenda).

Kurt Stradley (LES) made a motion; seconded by Anita Sharma (AEP) to adopt the agenda. The
motion was approved unanimously.

Agenda Iltem 1d — Antitrust Reminder

Amber Greb (SPP) provided an antitrust reminder to the group.

Agenda ltem 2 — Review of Past Action Items

Amber Greb (SPP) reviewed the list of past action items and asked for any comments or questions. Staff
will be bringing an update to action item 151: software tools to the ESWG in November. Stakeholders
approved marking two action items complete and closing them, action item 187: to address objections
raised to VOM and action item 195: to provide APC education sessions. (Attachment 4 — Past Action Items)

Agenda ltem 3 — Consent Agenda

The consent agenda included the following items:

a. Meeting Minutes — August 15-16%", 2018 (Attachment 5 - 20180815 ESWG Minutes)
b. 2019 Economic Model

The Consent Agenda was approved unanimously.

Agenda Iltem 4 — APC Education Session

James Bailey (SPP) brought a continuation of the APC education session, focusing on illustrating how the
addition of wind resources impact APC calculation results. James walked the group through examples
where the wind has been assigned ownership to a zone versus when it was not assigned ownership.
Stakeholders wanted to see a real world example of how the VOM and curtailment prices impact the
APC. James ran the analysis and showed stakeholders results using the 2017 ITP Promod Models. He
compared an $8 VOM and $8 curtailment prices to a $0 VOM and $-35 Curtailment price. In a model
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without additional wind, these changes did not make a large impact. Stakeholders felt that the discussion
was moving past an APC education and into other issues such as determining who pays for and who
benefits from transmission. The topic was tabled and will be picked back up in discussing action item 194
on curtailment prices. (Attachment 6 — APC Education Session)

Agenda ltem 5 — 2019 ITP ltems

Agenda Iltem 5a — Schedule

Juliano Freitas (SPP) reviewed a presentation on 2019 ITP schedule. Juliano reviewed on-going and up-
coming milestones. (Attachment 7a — 2019 ITP Schedule)

Agenda ltem 5b — BA Economic Model Build Update

Clayton Mayfield (SPP) gave a brief update on the economic model build, reminding stakeholders of the
model review period and approval dates. Clayton then gave an update on the Lubbock BA economic Model,
reviewing the scope of the Lubbock exit analysis and the impacts to the resource and siting plans as well
as the upcoming review and approval dates. (Attachment 7b — BA Economic Model Build)

Agenda ltem 5¢ — Constraint Assessment

Clayton Mayfield (SPP) updated the ESWG on the status of the 2019 constraint assessment. A number of
stakeholders have submitted feedback such as rating updates, invalidation, and constraint suggestions.
Stakeholders were reminded of the review and approval dates. (Attachment 7c — Constraint Assessment)

Agenda Iltem 5d — DC-AC Conversion

Kelsey Allen (SPP) reviewed the 2019 ITP DC/AC conversion methodology. He gave a high level overview
of the process, detailing the changes from previous studies that were discussed during the ITP Manual
development. Kelsey informed stakeholders of the schedule for this milestone. (Attachment 7d — DC-AC
Conversion)

Agenda Iltem 5e — Policy Needs Assessment

Nikki Roberts (SPP) presented a review of the policy needs assessment methodology, reminding
stakeholders of the approved ITP manual language and detailing the steps of the process. (Attachment 7e.
— Public Policy Needs Assessment)

Agenda ltem 5f — Economic Needs Assessment

Nikki Roberts (SPP) went over the methodology for the 2019 ITP Economic Needs Assessment, explaining
what an economic need is and how they are identified. Nikki informed stakeholders that constraints are
ranked by congestion score, which is equal to the shadow price multiplied by the number of hours the
constraint is binding. (Attachment 7f. — Economic Needs Assessment)

Agenda ltem 6 — 2020 ITP Items
Agenda Iltem 6a — Schedule

Juliano Freitas (SPP) reviewed a presentation on 2020 ITP Schedule. Juliano reviewed on-going and up-
coming milestones. (Attachment 8 — 2020 ITP Schedule)

Agenda Item 6b — Scope Development

Agenda Iltem 6bi — Conventional Generator Prototypes

Antonio Barber (SPP) presented on the 2020 ITP conventional generator prototypes. The two main data
sources of information used were the EIA Annual Energy Outlook (AEO) report from July 2017 and the
Lazard levelized cost of energy analysis from December 2016. He reviewed a chart comparing the costs of
different unit types between the data sources. Antonio then showed busbar curves for combustion turbines
and combined cycle units. Stakeholders requested additional information for recently built units and a
calculation estimating the 2020 ITP shortfall after renewable additions, staff will bring this information to the
November meeting. (Attachment 9a — Conventional Generator Prototypes)
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Agenda Item 6bii — 2020 ITP Scope — Must Run Units

Nikki Roberts (SPP) provided an update on the must run criteria for the 2020 ITP Scope. She reminded
stakeholders of the ITP Manual language and of the criteria used in the 2019 ITP Assessment. (Attachment
9b — Must Run Criteria)

Kurt Stradley (LES) made a motion; seconded by Natasha Henderson (GSEC) to assigh must-
run designations to co-generation and nuclear units only; exceptions may be requested during
the 2020 ITP Generation review and approved by the ESWG. Must-run designation for hydro
units will be based on ABB simulation ready data. The motion was approved unanimously.

Agenda ltem 6biii — Load Forecast for Resource Planning

Antonio Barber (SPP) brought options to the ESWG to address action item 193: discuss separate load
forecasts for resource planning purposes, and how to incorporate into the ITP process. In past ITP
studies, SPP has accommodated a separate load forecast to be used only for resource planning.
Stakeholders requested staff to look into the model development and provide education on what is
included in the load forecasts per the Model development Procedure Manual. Antonio reviewed the
Manual language and gave an illustration. Stakeholders discussed three options for the ITP assessment;
using the base reliability load forecast for resource planning, allowing for a separate resource planning
load forecast, or explicitly modeling controllable demand side management. Stakeholders agreed that the
third option would be time consuming and would have very little impact on the study results. (Attachment
9c — Load Forecast for Resource Planning)

Tim Owens (NPPD) made a motion; seconded by Anita Sharma (AEP) to accept separate load
forecasts for resource planning in the 2020 ITP Assessment. (To be submitted with the load
review). The motion was approved unanimously.

Agenda ltem 6biv — Renewable Accreditation

Joshua Norton (SPP) began discussions for the 2020 ITP renewable accreditation. He reviewed the ITP
Manual and SPP Criteria language on the subject with the group. He reviewed information provided in the
September ESWG meeting by the SPP MMU as well as the approved accreditation methodology being
used for the 2019 ITP Assessment. Accreditation of existing renewable units is determined by member data
and based on SPP Planning Criteria 7.1.5.3 (7), which is submitted through the Generation Review. For
generating units in which members do not submit data, if an accreditation percentage has been provided
in a previous study, staff will default to that amount for the 2020 assessment. For all other units,
stakeholders discussed options for determining the accreditation amount such as setting default
percentages by unit type.

Tim Owens (NPPD) made a motion; seconded by Bennie Weeks (Xcel) that for existing units in
which stakeholders do not submit data, the accreditation would default first, to previously
submitted ITP data, and secondly to the average of the submitted data for the existing resources
in the 2020 ITP. Accreditation is capped at the accreditation values chosen for new resources.
The motion was approved unanimously.

Discussion moved to the accreditation of new resources in the 2020 ITP, stakeholders discussed two
options, moving forward with the assumptions from the 2019 ITP Assessment (20% for wind and 70% for
solar) or changing to the recommendation of the SPP Market Monitoring Unit’'s (23% for wind and 60% for
solar). Most stakeholders felt that the Supply Adequacy Working Group (SAWG) is the expert opinion on
the subject and that the ESWG should remain consistent with their decisions, they did not want to raise the
wind accreditation above 20%.(Attachment 9d — Renewable Accreditation)

Leon Howell (OGE) made a motion; seconded by Tim Owens (NPPD) to set the accreditation
percentages for new wind at 20% and new solar at 70%. The motion was approved unanimously.

Agenda Iltem 6¢c — Load and Generation

Theva Coleman (SPP) provided an update on the 2020 ITP Generation and Load reviews. She talked about
the schedule and stakeholder review periods, changes to the workbooks, and submission deadlines. Theva
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also reviewed the process for submitting a waiver or resource addition request (RAR). These will be
presented to the ESWG in November. Theva offered a couple of educational sessions for stakeholders to
call in and get a tutorial on how to use the load and generation workbooks. These will be set up in the next
couple of weeks. (Attachment 10 — Generation and Load Review Update)

Agenda ltem 6d — Generation Retirements Consistency

Chris Jamieson (SPP) reviewed the 2019 ITP Base Reliability and SPP BA Gen Review lessons learned
regarding consistency in planned generation retirements between the two models. SPP staff compared the
stakeholder reviewed ITP BA gen review workbook and the base reliability model planned generation
retirements and found inconsistencies between the two data sets. To address this issue, we will adjust staff
and stakeholder internal coordination, as needed, during the 2020 ITP powerflow and gen review
milestones, and incorporate a consistency check to report inconsistencies in powerflow and gen review
passes for stakeholders to internally establish a common planned retirement date between the two data
sets. (Attachment 11 — ITP Planned Generation Retirement Consistency)

Agenda ltem 7 — ITP Data Submission Process

Nikki Roberts (SPP) presented a resolution for ESWG action item 186: to formalize the economic model
data guidelines and submission process. A data submission guidelines document has been posted and
reviewed by the ESWG, Nikki provided a summary of changes made to the document based on stakeholder
and staff feedback. Flow charts were added to the document as well as additional details and clarifying
language for some of the more technical sections such as capacity adjustments and heat rate profiles.
(Attachment 12 — ITP Data Submission Guidelines)

Tim Owens (NPPD) made a motion; seconded by Kurt Stradley (LES) to mark action item 186
complete with the posting of the data submission guidelines document. The motion was
approved unanimously.

Agenda Iltem 8 — 2019 Meeting Locations

Amber Greb (SPP) reviewed a list of proposed dates and locations for the 2019 ESWG meetings.
Stakeholders have reviewed and provided feedback to the proposed dates at previous meetings, and have
asked for adjustments to be made to dates in the second semester. (Attachment 13 — 2019 Meeting
Locations)

John Olsen (Evergy) made a motion; seconded by Natasha Henderson (GSEC) to approve the
meeting locations and dates for January — June 2019. The motion was approved unanimously.

Closing ltems
There were no action items from the meeting.

The meeting was adjourned at 11:00 AM.

Respectfully Submitted,
Amber Greb
ESWG Secretary
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Southwest Power Pool
Economic Studies Working Group
November 14-15, 2018
Southwest Power Pool — Little Rock, AR
* SUMMARY OF ACTIONS TAKEN -

Consent Agenda:
1. Approved the September 12-13™ meeting minutes
2. Approved the 2019 ITP Lubbock Power and Light System Exit Analysis Economic Model

2019 ITP:

3. Approved staff’s recommendation to continue with simplifying assumptions in the Benefit Metric
Manual for the Adjusted Production Cost (APC) Savings Metric

4. Approved staff’'s recommendation of approving models as posted and proceeding with the SPP
proposed mitigation plan

2020 ITP:

Approved the methodology for allocation and assignment of proxy wind and solar resources

Approved methodology to accredit proxy resources

Approved using the recommended Consolidation process

Approved staff’'s recommendation of using average Electric Vehicle (EV) energy correlating with the

25% EV growth (211.7 and 646.2 GWh for years 2025 and 2030, respectively)

9. Approved staff’s recommendation of zonal allocation by load share and using valley fill for yearly
profile of EV energy

© N WU

Other Items:
10. Approved a motion for staff to create a Revision Request (RR) to incorporate the separate load
forecast for resource plan development in the ITP Manual.
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Southwest Power Pool
ECONOMIC STUDIES WORKING GROUP
November 14-15, 2018
Southwest Power Pool — Little Rock, AR
* MINUTES -

Agenda ltem 1 — Administrative ltems

Agenda ltem la - Call to Order, Introductions

Vice-Chair Tim Owens (NPPD) called the meeting of the Economic Studies Working Group (ESWG) to
order at 1:00 p.m., welcomed those in attendance, and asked for introductions.

There were 32 in-person participants and 33 web conference participants, representing 15 of 16 ESWG
members. (Attachment 1 — November 14-15, 2018 ESWG Attendance List)

Agenda Iltem 1b — Receipt of Proxies

Vice-Chair Tim Owens (NPPD) asked for any proxy statements; three proxies were identified. (Attachment
2 — Proxy Statements)

e Leon Howell (OGE) named Zac Hager (OGE) as his proxy
e Jody Holland (SCMCN) named Rachel Ibuado (SCMCN) as his proxy
e Jeremy Severson (BEPC) named Matthew Stoltz (BEPC) as his proxy

Agenda Iltem 1c — Review of Agenda

Vice-Chair Tim Owens (NPPD) presented the agenda for review and asked for any additions or corrections.
(Attachment 3 — November 14-15, 2018 ESWG Agenda).

Kurt Stradley (LES) made a motion; seconded by Zac Hager (OGE) to adopt the agenda. The
motion was approved unanimously.

Agenda ltem 1d — Antitrust Reminder

Amber Greb (SPP) provided an antitrust reminder to the group.

Agenda Iltem 2 — ITP Team Introductions

While stakeholders were visiting the SPP offices in Little Rock, Amber Greb (SPP) took the opportunity to
introduce the team of staff who will be working on the ITP assessments. The ITP Team consists of
members from the economic planning, reliability planning, modeling, engineering support, operations, and
advanced studies departments. SPP ITP Team took a few minutes to introduce themselves and give an
overview of their ITP responsibilities.

Agenda ltem 3 — Review of Past Action Items

Amber Greb (SPP) reviewed the list of past action items and asked for any comments or questions. The
group was reminded that action item 193 needs to be incorporated in the ITP Manual. (Attachment 4 — Past
Action Items)

Bennie Weeks (Xcel) made a motion, seconded by Zac Hager (OGE) to direct staff to create
an RR to incorporate the separate load forecast for resource plan development in the ITP
Manual. The motion was approved unanimously.

Agenda ltem 4 — Consent Agenda

The consent agenda included the following items:
a. Meeting Minutes — September 12-13t, 2018 (Attachment 5 - 20180912 ESWG Minutes)
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b. 2019 ITP LPL System Exit Analysis Economic Model
The Consent Agenda was approved unanimously.
Agenda ltem 5 — 2019 ITP Items
Agenda ltem 5a — Schedule

Juliano Freitas (SPP) reviewed a presentation on 2019 ITP schedule. Juliano reviewed on-going and up-
coming milestones. (Attachment 5a — 2019 ITP Schedule)

Agenda ltem 5b — 2019 Target Area Analysis

Nikki Roberts (SPP) reviewed a presentation on the 2019 ITP Target Area Analysis. She reviewed
economic assessment methodology and discussed Target Area identification and analysis considerations.
(Attachment 5b - Economic Needs Assessment Target Areas)

Agenda Iltem 5¢c — 2019 APC Implementation Details

Chris Jamieson (SPP) presented on APC benefit calculations for the 2019 ITP Assessment. He discussed
previously approved motions that impact APC and gave a recommendation on how staff would implement
the approved motion that all generation without firm transmission service to load should be subject to
generator Locational Marginal Price (LMP). He recommended that the 2019 ITP Assessment continue with
simplifying assumptions in the approved Benefit Metric Manual for the Adjusted Production Cost Savings
Metric regarding the extent to which congestion costs are hedged. Jim Jacoby (AEP) requested for staff to
report the actual MW amount that is affected by this motion and bring back to ESWG showing exactly how
it will be implemented going forward in the 2020 ITP. Chris then reviewed the APC Zones for SPP and the
SPP Regional APC Benefit calculation. Staff will bring this information to a future meeting. (Attachment 5¢
— 2019 ITP APC Calculation)

Anita Sharma (AEP) made a motion, seconded by Kurt Stradley (LES) to approve staff’s
recommendation to continue with simplifying assumptions in the Benefit Metric Manual for
the Adjusted Production Cost Savings Metric. The motion was approved unanimously.

Agenda Item 5d — 2019 Issues and Impacts

Juliano Freitas (SPP) presented on 2019 ITP Issues & Impacts, discussing some staff-identified issues
with the study and proposing mitigation with TWG and ESWG. Juliano presented the issues, impacts, and
mitigation strategies that would allow the Detailed Proposed Project (DPP) Window dates to remain the
same. Discussion led to how staff can prevent these issues in the future and what is being done currently
to avoid issues. Natasha Henderson (GSEC) asked for documentation of checklists to be used to avoid
these issues and asked if that should be added to the ITP Manual. Juliano then presented staff's
recommendation of approving models as posted and proceeding with the SPP proposed mitigation plan.
(Attachment 5d - 2019 ITP Issues and Impacts)

Kurt Stradley (LES) made a motion, seconded by Zac Hager (OGE) to approve staff’s

recommendation of approving models as posted and proceeding with the SPP proposed

mitigation plan. The motion was approved with one abstention, John Olsen (Evergy).
Agenda Item 6 — 2020 ITP Items

Agenda ltem 6a — Schedule

Juliano Freitas (SPP) reviewed a presentation on 2020 ITP schedule. Juliano reviewed on-going and up-
coming milestones. (Attachment 6a - 2020 ITP Schedule)

Agenda ltem 6b — MOPC/SPC Update

Amber Greb (SPP) provided a recap of the recent MOPC and SPC meetings, both groups voted to
approve two futures for the 2020 ITP assessment, the Reference Case and Emerging Technologies
future.

Agenda Iltem 6c — Scope Development
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Agenda Iltem 6¢i — Conventional Generator Prototypes

Antonio Barber (SPP) presented on the 2020 ITP Conventional Generator Prototypes. The options for
data sources were presented. Antonio reviewed a chart comparing the costs of different unit types
between the data sources. He then showed busbar curves for combustion turbines and combined cycle
units. Adjustments needed to be made to the graphs and were brought back to the group. He presented
the SPP Staff recommendation to approve using Lazard High Combined Cycle (CC), Low Combustion
Turbine (CT), and Low reciprocation engines prototypes and eliminating nuclear and coal as options. No
motion was made but rather suggestions were given to bring back at December meeting with focus on
EIA CC/CT and Lazard CC/CT. (Attachment 6ci — Conventional Generator Prototypes)

Agenda Item 6¢ii — 2020 ITP Scope — Renewable Allocation and Battery Storage

Joshua Norton (SPP) presented Renewable Allocation & Battery Storage. He presented rationale for
recommending accreditation of battery storage at 48% of capacity that can last four hours. The SPP
Market Monitoring Unit (MMU) presented reasons to accredit at a much higher value and suggested
100%. It was brought up that the SAWG is currently looking into this topic and It was suggested to delay a
vote and for staff to bring back battery storage accreditation discussion with more information in
December. Joshua then presented on Renewable Assignment and Allocation. (Attachment 6c¢ii -
Renewable Allocation & Battery Storage)

Natasha Henderson (GSEC) gave her proxy to Kyle McKinney (GSEC)

Kurt Stradley (LES) made a motion, seconded by Bennie Weeks (Xcel) to approve staff’s
recommendation to assign solar and allocate by load ratio share, to not assign wind unless
needed for policy requirements and allocate based on zone reserve margin. The motion was
approved unanimously.

Joshua then presented 2020 ITP Accreditation Methodology and recommended batteries (Attachment 6cii
- Renewable Allocation & Battery Storage)

Kurt Stradley (LES) made a motion, seconded by Bennie Weeks (Xcel) to approve the
methodology to accredit proxy resources, including the following:

e To allocate projected wind additions to maximize accreditation to deficient zones, up
to the zonal renewable cap for new resources

e To accredit resources in the following order: Existing, Policy wind/solar, projected
solar, projected batteries, projected wind, and finally conventional

e For policy needs to be met with 80% wind and 20% solar resources

e For batteries to be unassigned

The motion was approved unanimously.

Agenda ltem 6¢ciii — Consolidation

Amber Greb (SPP) reviewed a presentation on 2020 ITP Portfolio Consolidation. She presented what has
been done in the past as well as what is defined for the 2019 ITP Assessment. She made the
recommendation that no changes be made to the process of Consolidation since it has not been tested.
(Attachment 6ciii - 2020 ITP Portfolio Consolidation)

Zac Hager (OGE) made a motion, seconded by Kurt Stradley (LES) to approve using the
recommended Consolidation process. The motion was approved unanimously.

Agenda ltem 6¢iv — Natural Gas Prices and Sensitivities

Kirk Hall (SPP) presented on Natural Gas Forecast and Sensitivities. He recommended that SPP
purchase the latest ABB Fundamental Forecast for the 2020 ITP Assessment and to utilize the same
sensitivities as in 2019 ITP Assessment. The group decided for staff to bring back with more information
for discussion at December meeting. (Attachment 6civ - 2020 ITP Scope - Natural Gas Prices and
Sensitivities)
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Agenda Iltem 6¢cv — Energy Growth Rates

Kirk Hall (SPP) presented on 2020 ITP Future 2 Increased Energy. He discussed some of the questions
that remain around implementing electric vehicle growth into the study, specifically how much to add, how
to allocate it to zones, and how the yearly load profile will look. He brought several options to the group
on how much energy to add for electric vehicles. (Attachment 6¢cv - 2020 ITP Future 2 Increased Energy)

Zac Hager (OGE) made a motion, seconded by Anita Sharma (AEP) to approve staff’s
recommendation of using average EV energy correlating with the 25% EV growth (211.7 and
646.2 GWh for years 2025 and 2030, respectively). The motion was approved unanimously

Kirk then brought the staff recommendation for allocation to zones and yearly profiles of electric vehicles.
Jon Iverson (OPPD) requested that staff look into a better way of allocating the increased energy in future
studies.

Kurt Stradley (LES) made a motion, seconded by John Olsen (Evergy) to approve staff’s
recommendation of zonal allocation by load share and using valley fill for yearly profile of
EV energy. The motion was approved unanimously.

Agenda Iltem 6d — Generation and Load

Theva Coleman (SPP) gave an update on the 2020 ITP Generation and Load Review showing the
parameters to be reviewed for Pass 3. (Attachment 7c - Generation and Load Review Update)

Closing Items
There were no action items from the meeting

The meeting was adjourned at 1:15 PM

Respectfully Submitted,
Amber Greb
ESWG Secretary
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Southwest Power Pool
Economic Studies Working Group
December 3-4, 2018
41st Floor AEP Office — Dallas, TX
* SUMMARY OF ACTIONS TAKEN -

2019 ITP:

1. Approved staff’'s recommendation of Southeast Kansas and Southwest Missouri region as the
Target Area.

2020 ITP:

2. Approved Basin’s resource addition request for the GEN-2016-151 (202 MW) Burke Wind to be
included in the 2020 ITP Assessment

3. Approved Westar and NextEra resource addition request for GEN 2016-149 (300 MW) Soldier
Creek Wind Energy Center to be included in the 2020 ITP Assessment

4. Approved using the EIA Conventional Combined Cycle and EIA Advanced Combustion Turbine
prototypes as well as eliminating nuclear and coal as options for the 2020 ITP

5. Approved staff’'s recommendation that batteries be accredited at 100% and to include them in
projected renewable 12% cap for the purposes of resource planning in the ITP Study

6. Approved staff’'s recommendation of using the sensitivities described in the ITP Manual and

using the 2018 ABB fundamental forecast natural gas price data.

Other Approvals:
7. Approved the changes to the STEP report



‘Z’SPP Southwest
Power Pool

Southwest Power Pool
ECONOMIC STUDIES WORKING GROUP
December 3-4, 2018
41st Floor AEP Office — Dallas, TX
* MINUTES -

Agenda ltem 1 — Administrative ltems

Agenda ltem la - Call to Order, Introductions

Chair Alan Myers (ITC) called the meeting of the Economic Studies Working Group (ESWG) to order at
1:00 p.m., welcomed those in attendance, and asked for introductions.

There were 27 in-person participants and 68 web conference participants, representing 14 of 16 ESWG
members. (Attachment 1 — December 3-4, 2018 ESWG Attendance)

Agenda Iltem 1b — Receipt of Proxies

Alan Myers (ITC) asked for any proxy statements; two proxies were identified. (Attachment 2 — Proxy
Statements)

e Bennie Weeks (Xcel) named Ben Elsey (Xcel) as her proxy

Agenda Iltem 1c — Review of Agenda

Chair Alan Myers (ITC) presented the agenda for review and asked for any additions or corrections.
(Attachment 3 — December 3-4, 2018 ESWG Agenda).

Tim Owens (NPPD) made a motion; seconded by John Olsen (Westar) to adopt the agenda. The
motion was approved unanimously.

Agenda ltem 1d — Antitrust Reminder

Amber Greb (SPP) provided an antitrust reminder to the group.

Agenda ltem 2 — Closed Session-Software Tools Costs

This was a closed session to discuss the costs of the software tools, this information was provided as
confidential to ESWG members.

Agenda Iltem 3 — Review of Past Action Items

Amber Greb (SPP) reviewed the list of past action items and asked for any comments or questions.
(Attachment 4 — Past Action Items)

Agenda ltem 4 — Software Tool Discussion

Juliano Freitas (SPP) gave a general description of both the Plexos and the Promod E7 software tools.
He reviewed the features offered and some considerations that need to be taken into account for each
product. Plexos does not currently have a contingency evaluator tool and is not currently used for RTO
transmission planning studies. Promod E7 does not currently have functionality to do bulk simulation
runs. Representatives from each of the software companies were present and were allowed to comment
on the pros and cons listed for their products. Steven Broad (Energy Exemplar) commented that Plexos
has the ability to build out wind in a long term environment, and can model wind in a way the respects
curtailments. Erdal Kara (ABB) informed the group that Promod can create an economic selection of
renewable resources as well. He also mentioned that they are benchmarking results between the P4 and
P7 versions with MISO data and are getting similar results between the tools. Stakeholders began
discussing the process for evaluating the tools. The majority of the group wanted to go through more
vetting of each tool before making a decision. SPP Staff will bring a plan to the January ESWG meeting
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to lay out the process for finalizing the analysis of the tools and choosing the best option for the group,
including a deadline for the final decision. (Attachment 5 — Software Tools Discussion)
Agenda Item 5 — Joint ESWG/TWG Items

Agenda ltem 5a — 2019 ITP Target Area Selection

Nikki Roberts (SPP) reviewed a presentation on 2019 ITP Target Area Selection and Additional Analysis
with a goal of determining one Target Area to analyze in the 2019 ITP Assessment. She discussed Target
Area considerations and the drivers behind the resulting Target Area of Southeast Kansas/Southwest
Missouri. Questions were raised as to how this target area was determined. Kelsey Allen (SPP) described
the reasoning behind choosing this Target Area. Nikki brought the staff recommendation of the Southeast
Kansas and Southwest Missouri region as the Target Area for additional analysis in the 2019 ITP Study.
(Attachment 6 - 2019 ITP Target Area Selection and Additional Analysis)

ESWG:

John Olsen (Evergy) made a motion; seconded by Jeremy Severson (BEPC) to approve staff’'s
recommendation of Southeast Kansas and Southwest Missouri region as the Target Area. The
motion was approved unanimously.

TWG:

Gayle Nansel (WAPA-UGPR) made a motion; seconded by Alan Myers (ITC) to approve staff’'s
recommendation of Southeast Kansas and Southwest Missouri region as the Target Area. The
motion was approved with one abstention, Cliff Franklin.

Agenda ltem 5b — 2020 ITP Resource Addition Requests

Theva Coleman (SPP) gave a presentation summarizing the 2020 ITP Resource Addition Requests. There
were presentations given by BEPC and Westar for Resource Addition Requests (RAR) and waivers. Votes
for inclusion of each RAR ensued. (Attachment 7a - 2020 ITP Resource Addition Request) (Attachment 7b
- 2020 ITP Resource Addition Request Summary) (Attachment 7c - 2020ITP_Burke_Wind-Waiver)
(Attachment 7d - Westar and NextEra 2020 ITP RAR and Waiver for Soldier Creek Wind Farm)

Basin Request:

ESWG:

Jeremy Severson (BEPC) made a motion; seconded by Leon Howell (OGE) to approve Basin’s
resource addition request for GEN-2016-151 (202 MW) Burke Wind to be included in the 2020
ITP Assessment. The motion was approved with one “No” vote, Ben Elsey (Xcel).

TWG:

Jeremy Severson (BEPC) made a motion; seconded by Alan Myers (ITC) to approve Basin’s
resource addition request for GEN-2016-151 (202 MW) Burke Wind to be included in the 2020
ITP Assessment. The motion was approved unanimously.

Westar Request:

ESWG:

John Olsen (Evergy) made a motion; seconded by Leon Howell (OGE) to approve Westar and
NextEra’s resource addition request for GEN 2016-149 (300 MW) Soldier Creek Wind Energy
Center to be included in the 2020 ITP Assessment. The motion was approved with one
abstention, Alan Myers (ITC), and one “No” vote, Ben Elsey (Xcel).

TWG:

Derek (BEPC) made a motion; seconded by Alan Myers (ITC) to approve Westar and NextEra’s
resource addition request for GEN 2016-149 (300 MW) Soldier Creek Wind Energy Center to be
included in the 2020 ITP Assessment. The motion was approved with one abstention, Alan
Myers (ITC), and one “No” vote, Ben Elsey (Xcel).

ITC abstained because this RAR didn’t have all of the same information as the previous request. — Alan
Myers (ITC)
Agenda Item 5¢c — 2020 ITP Scope Draft
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Kirk Hall (SPP) brought the scope draft to the group for review. The group discussed the various
components of the scope as Kirk showed the document. Some discussion centered on what to do with
operational needs for the 2020 study as there is only a waiver for the 2019 ITP study. Kirk replied that staff
will continue working on it but since there is not a solution it cannot be written into the 2020 scope at this
time, but may be able to be incorporated upon determining a solution. Kirk will bring the scope back for
approval at a later date. (Attachment 8 - 2020 ITP scope draft)

Agenda ltem 5d — STEP Report Format

John O’Dell (SPP) presented improvements to the SPP Transmission Expansion Plan (STEP) report.
The report now includes StoryMap backgrounds similar to ITP reports and graphical representations for
most sections rather than text and tables. Summary metrics have been added such as easy-to-read one
page summaries and NTC activity and portfolio status. (Attachment 9 -
2019_SPP_Transmission_Expansion_Plan_Report) (Attachment 9 — STEP Report Improvement)

ESWG:

Tim Owens (NPPD) made a motion; seconded by Kurt Stradley (LES) to approve the changes to
the STEP report. The motion was approved unanimously.

TWG:

Alan Myers (ITC) made a motion; seconded by Noman Williams (Gridliance) to approve the
changes to the STEP report. The motion was approved unanimously.

Agenda ltem 6 — 2019 ITP ltems
Agenda ltem 6a — Schedule

Juliano Freitas (SPP) reviewed a presentation on 2020 ITP schedule. Juliano reviewed on-going and up-
coming milestones. (Attachment 10a - 2019 ITP Schedule)

Agenda Iltem 6b — Policy Needs Assessment

Nikki Roberts (SPP) reviewed a presentation on the Policy Needs Assessment. She notified the group
that the policy assessment work is complete. She reminded the group that a shortfall was identified for
SPS in the year 2 model which cannot be solved with non-generation solution (i.e. curtailment is not the
issue). Also, there was an ITP Manual Revision Request approved at July MOPC removing policy review
requirements for year 2. (Attachment 10b - Policy Needs Assessment)

Agenda ltem 6¢ — Economic Needs Assessment

Nikki Roberts (SPP) updated the group on the Economic Needs Assessment and reported next steps in
the milestone. (Attachment 10c - Economic Needs Assessment)

Agenda ltem 6d — DPP Window

Ellen Bailey (SPP) reviewed a presentation on the DPP Window that described the DPP process flow,
dates for the DPP Window, submission best practices, and changes to the submittal form. (Attachment
10d - DPP Window)

Agenda ltem 7 — 2020 ITP Items
Agenda ltem 7a — Schedule

Juliano Freitas (SPP) reviewed a presentation on 2020 ITP schedule. Juliano reviewed on-going and up-
coming milestones. (Attachment 11a - 2020 ITP Schedule)

Agenda ltem 7b — Scope Development

Agenda Iltem 7bi — Conventional Generator Prototypes

Antonio Barber (SPP) presented the Conventional Generation Prototypes, reviewing the prototype data
source options of EIA Annual Energy Outlook Report and Lazard Levelized Cost of Energy Analyses. He
presented busbar curves for combined cycle and combustion turbine prototypes and made the
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recommendation to use the EIA Conventional Combined Cycle and EIA Advanced Combustion Turbine
prototypes as well as eliminating nuclear and coal as options. (Attachment 11b - Conventional Generation
Prototypes)

John Olsen (Evergy) made a motion; seconded by Anita Sharma (AEP) to approve using the EIA
Conventional Combined Cycle and EIA Advanced Combustion Turbine prototypes as well as
eliminating nuclear and coal as options for the 2020 ITP. The motion was approved
unanimously.

Agenda ltem 7bii — Battery Accreditation

Joshua Norton (SPP) presented on Battery Storage Accreditation. There was discussion around whether
it makes since to include batteries in the 12% cap and what impact that may have. It was asked if the
batteries are assumed to have 4 hours of duration and Joshua responded that they are assumed to be 4
hour batteries and why that was chosen. He brought the recommendation that batteries be accredited at
100% and include in projected renewable 12% cap for the purposes of resource planning in the ITP
Study. (Attachment 11c - Battery Storage Accreditation)

Tim Owens (NPPD) made a motion; seconded by Kurt Stradley (LES) to approve staff’s
recommendation that batteries be accredited at 100% and to include them in projected
renewable 12% cap for the purposes of resource planning in the ITP Study. The motion was
approved with one “No” vote, Ben Elsey (Xcel).

Agenda ltem 7biii — Natural Gas Prices and Sensitivities

Kirk Hall (SPP) presented the 2020 ITP Scope Sensitivities. He reviewed ITP Manual language related to
sensitivities and data sources for a natural gas fuel forecast. He recommended using the sensitivities
described in the ITP Manual and using the 2018 ABB fundamental forecast natural gas price data.
(Attachment 11d - 2020 ITP Scope - Natural Gas Prices and Sensitivities)

Kurt Stradley (LES) made a motion; seconded by Leon Howell (OGE) to approve staff's
recommendation of using the sensitivities described in the ITP Manual and using the 2018 ABB
fundamental forecast natural gas price data. The motion was approved with one abstention,
Natasha Henderson (GSEC).

Agenda ltem 7c — Generation and Load

Theva Coleman (SPP) gave an update on the Generation and Load Review milestones. She reminded
the group of the deadline for pass 3 and the upcoming approval dates. (Attachment 11e - Generation and
Load Review Update)

Closing Items
There were no action items from the meeting.

The meeting was adjourned at 1:00 PM.

Respectfully Submitted,
Amber Greb
ESWG Secretary
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Southwest Power Pool
TRANSMISSION WORKING GROUP MEETING
December 19, 2018
415t Floor AEP Office — Dallas, TX

*« Summary of Actions Taken ¢

Approved the previous meeting minutes

Approved the meeting agenda

Approved MDWG Charter Revisions and RR 335 as part of the consent agenda
Approved the 2018 SPP Comprehensive TPL-001-4 Assessment

Approved the SPP TPL-007-1 Assessment Report

Approved RR 334: Criteria Update Use in Transmission Owner Designation Process
ESWG and TWG Approved the 2020 ITP Scope

NogkrwbdE
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Southwest Power Pool
TRANSMISSION WORKING GROUP MEETING
December 19, 2018
415t Floor AEP Office — Dallas, TX

* MINUTES =

Agenda ltem 1 — Administrative ltems

Call to Order
Travis Hyde, TWG Chair, called the meeting to order at 8:02 am. The following members attended or
were represented by proxy (Attachment 1a, 1b — Attendance.pdf, WebEx Attendance.xls):

Proxies

Travis Hyde (Chair), Oklahoma Gas & Electric

Nathan McNeil (Vice-Chair), Midwest Energy, Inc.
Daniel Benedict, Independence Power and Light
Scott Benson, Lincoln Electric System

John Boshears, City Utilities of Springfield Missouri
Derek Brown, KCP&L and Westar, Evergy Companies
Jarred Cooley, Xcel Energy

Cliff Franklin, Sunflower Electric Power Corporation
Joe Fultz, Grand River Dam Authority

James Ging, Kansas Power Pool

Kalun Kelley, Western Farmers Electric Cooperative
John Knofczynski, East River Electric Power Cooperative
Dan Lenihan, Omaha Public Power District

Randy Lindstrom, Nebraska Public Power District

Jim McAvoy, Oklahoma Municipal Power Authority
Matt McGee, American Electric Power

Nate Morris, Empire District Electric

Michael Mueller, Arkansas Electric Cooperative Corporation
Alan Myers, ITC Holdings, Inc.

Gayle Nansel, Western Area Power Administration
John Payne, Kansas Electric Power Cooperative
Chris Pink, Tri-State G&T

Jason Shook, GDS Associates, Inc.

Matthew Stoltz, Basin Electric Power Cooperative
Noman Williams, GridLiance High Plains LLC

The following proxies were provided for all or portions of the meeting:

Full Proxy

Jody Holland (GridLiance High Plains LLC) proxy for Noman Williams (GridLiance High Plains
LLC)

Partial Proxy

John Olson (KCPL & Wester, Evergy Companies) partial proxy for Derek Brown (KCPL & Wester,
Evergy Companies)

Josh Verzal (Omaha Public Power District) partial proxy for Dan Lenihan (Omaha Public Power
District)
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Kirk Hall, TWG staff secretary, informed Travis that the group had a quorum.

Antitrust Guidelines
Kirk noted to the TWG that the agenda for the meeting included Antitrust Guidelines and reminded the
group that certain topics were not allowed for discussion during the meeting.

Previous Meeting Minutes Approval (Action Item)

Travis asked the TWG for any changes to the minutes (Attachment 1c, 1d — October 23, 2018 ESWG-
TWG Minutes.docx, TWG Minutes November 13-14 2018.docx). A correction to the spelling of Kalun
Kelley's name was made to the November 13-14, 2019 Face-to-Face Minutes.

Motion: Kalun Kelley (WFEC) made a motion to approve the set of TWG meeting minutes.
Nate Morris (EMDE) seconded the motion. The motion was approved unanimously.

Meeting Materials Review

Kirk informed the group that the charter had been approved by the MOPC. The changes only affected the
membership section, expanding the number of seats from 24 to 26. This change guarantees all
Transmission Owning (TO) members would have a seat on the TWG. This change also created an
additional seat to be filled by a Transmission Using (TU) member. Kirk announced that Jarred Cooley
(SPS) would immediately be a full voting member to fill the TO seat and that the remaining vacancy would
be filled after the New Year. A notification will be sent out requesting nominations to fill the remaining
vacancies with a goal of filling the seat prior to the February face-to-face. Kirk also noted that the updated
charter had been posted on SPP.org for review.

Agenda Item 2 — Consent Agenda (Action Item)

The consent agenda consisted of the MDWG Charter Revisions (Attachment 2a - MDWG Charter
Revision 20181206.docx) and RR 335: Gl Three Stage Study Process (Attachment 3b - RR335 Gl Three-
Stage Process.zip). There was no additional discussion amongst the group regarding the consent
agenda.

Motion: John Knofczynski (EREPC) made a motion to approve the consent agenda. Jason
Shook (GDS Associates, Inc.) seconded the motion. The motion was approved
unanimously.

Agenda Item 3 — Regional and Local Planning Coordination

Coordination

Micha Bailey, SPP staff, presented the group with an introduction to the regional and local planning
coordination effort (Attachment 3a - Regional and Local Planning Coordination.pptx). Micha went over the
guiding principles that are driving the need for increased coordination between regional and local
planning. He also went over the goals and benefits that come from this coordination between SPP and
Transmission Owners. There was no further discussion on this topic.

LPP/LPC Application

Aaron Stewart, SPP staff, presented an initial discussion on how local planning criteria (LPC) and local
planning processes (LPP) (Attachment 3bi - LPC & LPP application.pptx). The objective of this
presentation was to gather more information from the group on LPC and LPP, start the discussion about
which criteria is appropriate for SPP to apply and discuss with the group how SPP will use LPC and LPPs
in planning studies going forward. A list of the categories of criteria SPP has identified from the individual
LPC documents submitted for the annual engineering data request was presented to the group. There
was discussion among the group regarding specifics of the categories of criteria presented and whether
or not these should be considered in SPP planning studies. The overall discussion of the group leaned
towards if a company feels the criteria categories are needed at the local level then they are legitimate
and should be considered. However, there was some concerns voiced about mandating criteria at local
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lower voltage level. The main concern was that what one company deems appropriate for their system is
not necessarily appropriate for another companies system. It was explained that what is being proposed
is not a region wide criteria but rather at a zonal level and coming to consensus on LPC. Aaron next
presented a flowchart staff had developed for applying LPC/LPPs in SPP planning studies (Attachment
3bii - LPC & LPP Flowchart.pdf). There was a lot of conversation among the group regarding the
flowchart. In general, the comments related to how the LPC would be applied to either the region or a
zone. There were concerns from the group about deciding on criteria contained in individual LPC that
would then be applied to the entire region. During the discussion, it was explained that the goal of this
effort was not to decide on criteria that would be applied to the region, but rather to decide at a zonal level
what criteria should be applied. There was also concerns regarding the complexity of some of the
analysis required by some LPC. The main issue was the resource impact to SPP if staff were required to
perform these different analyses and how this might push additional costs onto the membership. It was
mentioned that the Holistic Integrated Tariff Team (HITT) was providing feedback towards each zone
developing an LPC and through this each TO would have a voice in what is included if this option is
pursued. The discussion was ended due to time constraints but this discussion is going to be an ongoing
topic at the TWG for some time and will be included on future agendas.

Agenda ltem 4 — SPP Planning Coordinator Update

2018 SPP Comprehensive TPL-001-4 Assessment (Action Item)

Charles Hendrix, SPP staff, presented the 2018 SPP Comprehensive TPL-001-4 Assessment
(Attachment 4a - PC_update_Dec19 TWG Motion.pptx) seeking approval by the TWG. Nathan McNeil
(MIDW) verified with Charles that one issue that was seen during the analysis that was not shown in the
presentation was cleared. Charles confirmed that the issue was fixed. Randy Lindstrom (NPPD)
requested clarification regarding the extreme event checks in NPPD’s area; specifically if they were not
listed in Table 2.6 did that mean rotor angle instability was not seen. Charles clarified that this was
correct; if the events were not shown in Table 2.6 then there would not be a cascading look. There was
no further discussion on this item.

Motion: Nathan McNeil (MIDW) made a motion to approve the 2018 SPP Comprehensive
TPL-001-4 Assessment. Nate Morris (EMDE) seconded the motion. The motion was
approved unanimously.

SPP TPL-007-1 Assessment Report (Action Item)

Chris Colson (WAPA) discussed the SPP TPL-007-1 Assessment of Geomagnetically-induced Currents
(GIC) resulting from Geomagnetic Disturbance (GMD) that was posted to GlobalScape. Specifically, Chris
presented to the group the data to facilitate the requirement R5 of the standard. The report listed seven
transformers in the SPP footprint under worst-case conditions that were observed to exceed the
maximum value of 75 Amps per phase. Randy Lindstrom (NPPD) asked if the TPLTF had reviewed and
approved the report and GIC data. Chris explained that they had not due to the guidance document
stating this was an SPP PC requirement under R5 of the standard. There was no further discussion.

Motion: Alan Myers (ITC Holdings, Inc.) made a motion to approve the SPP TPL-007-1 R5
Assessment report as posted on GlobalScape with the suggested revisions submitted by
SPP stakeholders. Jason Shook (GDS Associates, Inc.) seconded the motion. The motion
was approved unanimously.

CIP-002-5 Assessment Notice
Charles Hendrix notified the group that the CIP-002-5 assessment had been posted and that if there were
any questions they should follow up with Jason Terhune (SPP).
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Agenda ltem 5 — RR 334: Criteria Update Used in Transmission Owner Designation Process

(Action Iltem)

Aaron Shipley, SPP staff, presented RR 334: Criteria Update Used in Transmission Owner Designation
Process (Attachment 5 - RR 334 Recommendation Report.docx) for approval by the TWG. This RR will
update the types of planning processes to include the 20-Year Assessment as a process that can
potentially produce a project eligible to become a Competitive Upgrade (CU). This update will more
accurately reflect and account for all SPP planning processes that can result in a CU. There were
guestions from the group about why this change was needed since there would very likely never be NTCs
issued from the 20-Year Assessment. It was explained that this while the possibility of NTCs being issued
was very slim; the RR was proposed to align with the original goals of the TPITF. When the original
revisions were made to Attachment O the ITP20 was included in a separate section and this detail was
missed, this was a cleanup of that oversight. There was also a question asked about what other groups
this RR had been too. Aaron explained that the PCWG had reviewed and approved. The only other group
would be the CTPTF; however, given their status they would not be reviewing this.

Motion: Alan Myers (ITC Holdings, Inc.) made a motion to approve RR 334: Criteria Update
Used in Transmission Owner Designation Process. Jason Shook (GDS Associates, Inc.)
seconded the motion. The motion was approved with 2 no votes by Randy Lindstrom
(NPPD) and Travis Hyde (OKGE) and 1 abstention by Nate Morris (EMDE).

After the meeting, those individuals who voted no or abstained were provided the opportunity to submit
their voting rationale. The submitted responses are provided below.

Travis Hyde (OKGE)
“OG&E doesn't agree that NTC's should be issued out of any 20 year study. OG&E understand
the tariff is written that way and that’s not really what the RR deals with. We also don’t believe
that projects identified out of 20 year study should be competitive at that point.”

Randy Lindstrom (NPPD)
“NPPD voted No on RR 334 since we do not support the revised language which will now include
the 20-Year Assessment as a valid study from which a NTC or Competitive Upgrade can be
identified. The 20-Year Assessment is too speculative and limited in scope to allow for the
designation of a transmission project to be for constructed and funded under the SPP tariff.”

Nate Morris (EMDE)
“Empire feels a 20 year study is too far reaching to be considered as producing valid results. This
type study is purely conceptual due to the ever changing transmission system, generation types
and locations across the region, load growth/profiles, etc. With the understanding the Tariff
allows for NTC's to be issued out of this study and that this particular RR encompasses the
alignment of verbiage for compliance reasons (vs. justifying any NTC's that could be issued), any
NTC that could be issued out of a 20 year study should be considered invalid due to the study
being conceptual in nature and therefore the results are purely conceptual.”

Agenda ltem 6 — SPP Powerflow vs. Operational Data Benchmark

Michael Odom, SPP staff, presented the SPP Powerflow vs Operational Data Benchmark (Attachment 6 -
SPP Powerflow vs Operational Data Benchmark.pptx) to the TWG. In accordance with SPP Criteria 5.3.3
SPP staff shall benchmark model data against actual SPP system conditions. Michael presented the
comparison of SPP Summer (April — September) and peak load real-time values against the correlating
SPP Planning model summer load values. There was no further discussion on this item.

Agenda ltem 7 — 2019 ITP Model Update (Action Item)

Michael Odom presented a slide deck to the group that detailed updates that had been made to the BA
Powerflow models (Attachment 7 - 2019 ITP Model Updates.pptx). He went over the updates made two-
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winding transformers in the BA Light Load models and the Qload updates made in the BA Powerflow
Lubbock 2029 Light Load Future 1 model. While this item was listed as an action item on the agenda, no
action was taken at the meeting. The group decided that the updated models would be approved through
an expedited email vote that would occur after the New Year.

Agenda Item 8 — DPP Window Information

Sherri Maxey, SPP staff, provided the group with an update and overview of the DPP Window
(Attachment 08 - DPP Window.pptx) that was scheduled to open on January 8, 2019 at 12:00am. Sherri
went over the DPP process flow, siting SPP BP 7650 and the DPP submittal form instructions on SPP.org
for reference. She also went over the open and close dates of the DPP window, changes made to the
submittal form and best practices when submitting DPPs. There was no further discussion on this topic.

Agenda Item 9 — Viola NTC Re-Evaluation Notification

Kirk presented to the group the notification for re-evaluation of the Viola NTC (Attachment 09 - NTC
200228 Modification.pptx). Kirk explained the reason for the re-evaluation being driven by a change in the
rating of the new 345/138 kV transformer that would be installed at Viola changing from 492 MVA to 440
MVA. This change was due to Westar initially intending to use an existing transformer but since the
study’s conclusion, a determination was made to purchase a new transformer with a lower rating. Kirk
explained that the decrease in the rating caused no adverse impacts to reliability or transmission service.
A question was asked about whether or not the cost changed because of the maodification. Kirk explained
that the cost stayed within the allowable bandwidth so this was not considered in the re-evaluation.
Another question was asked about whether or not this transformer would show up in the near future as
needing to be higher than the 440 MVA due to planning for a higher rating. Derek Brown (WERE)
explained that they had been planning for 440 MVA emergency rating since 2016. They do not anticipate
any issues with future upgrades being needed. There was also a question asked about how the original
492 MVA rating was decided for the original NTC. Kirk explained that this NTC came from the 2014 Near-
Term study that was prior to the Order 1000 process. The process during this time was to work with the
TO on what their normal transformer sizes are. It was communicated they were going to use an existing
transformer with a 492 MVA rating but it was decided to get a new transformer with a lower rating. There
was no further discussion on this item.

Agenda ltem 10 — TWG Charter Update

This agenda item was discussed earlier in the meeting under Meeting Materials Review.

Agenda ltem 11 — Future Meetings

Kirk reminded the group of scheduled upcoming meetings. There was no further discussion.

** Joint Meeting with ESWG for remainder of agenda **

Agenda Item 12 — Administrative ltems

Call to Order
The ESWG/TWG joint portion of the meeting was called to order at 1:00pm.

The following members attended or were represented by proxy:

Alan Myers (Chair), ITC Great Plains

Tim Owens (Vice-Chair), Nebraska Public Power District
Randy Collier, City Utilities of Springfield

Natasha Henderson, Golden Spread Electric Cooperative
Jody Holland, Gridliance High Plains
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Jon Iverson, Omaha Public Power District

Gayle Nansel, Western Area Power Authority

John Olsen, KCP&L and Westar, Evergy Companies
Jeremy Severson, Basin Electric Power Cooperative
Anita Sharma, American Electric Power

Kurt Stradley, Lincoln Electric System

Al Tamimi, Sunflower Electric Power Cooperative
Michael Watt, Oklahoma Municipal Power Authority
Bennie Weeks, Xcel Energy Services

Proxies
The following proxies were provided for all or portions of the meeting:

Full Proxy
e Ben Elsey (Xcel) proxy for Bennie Weeks (Xcel)
¢ Kyle McKinney (GSEC) proxy for Natasha Henderson (GSEC)
e John Boshears (CUS) proxy for Randy Collier (CUS)

Agenda Item 13 — 2019/2020 ITP Report Card

Juliano Freitas, SPP staff, went over the 2019 and 2020 ITP Report Card for the groups (Attachment 13a,
13b - 2019 ITP Quarterly Report Card_Updated.pptx, 2020 ITP Quarterly Report Card.pptx). Juliano
provided an overview of the status of current and upcoming milestones for both the 2019 and 2020 ITP
studies. There was no further discussion.

Agenda ltem 14 — 2020 ITP Scope (Action ltem)

Kirk presented the 2020 ITP Scope (Attachment 14 - 2020 ITP scope_Final Draft. TWG_ESWG
Approved.docx) to the groups for approval. Esat Guney, SPP Market Monitor, asked how staff plans to
incorporate member-specific public announcements related to carbon reduction into the ITP process.

Kirk informed him that the ITP could account for those things in different ways such as future assumptions
and ensuring SPP members are meeting state mandates and goals, however, the ITP is a regional
process does not evaluate the system based upon member-specific initiatives unless agreed upon
through the stakeholder process.

ESWG: Tim Owens (NPPD) made a motion to approve the 2020 ITP Scope as presented,
with minor edits so that the name of the document is consistent with the ITP Manual and
the tariff. Kurt Stradley (LES) seconded the motion. The motion was approved
unanimously.

TWG: Alan Myers (ITCGP) made a motion to approve the 2020 ITP Scope as presented,
with minor edits so that the name of the document is consistent with the ITP Manual and
the tariff. Jason Shook (GDS Associates, Inc.) seconded the motion. The motion was
approved unanimously.

Agenda Item 15 — 2019 ITP Needs Assessment and Solution Development Discussion

Kirk provided the groups with an update on the 2019 ITP needs assessment and solution development
(Attachment 15 - 2019 ITP Discussion_v2.pptx). As part of the update, Kirk discussed the concept of
using additional metrics in the development of the ITP Portfolio, specifically the Benefit of Avoided
Reliability Projects. The presentation included a previous example of these considerations that occurred
during the 2015 ITPNT and ITP10 studies, and identified the new ITP process provides an automatic
opportunity to evaluate how projects initially identified for reliability or economic purposes are evaluated
against both reliability and economic needs. Kirk discussed how using this additional metric would
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provide staff and members with additional projected benefit during the portfolio development process.
Use of this metric in the portfolio development milestones would allow staff and members to consider the
additional benefits of economic solution’s ability to address known reliability needs, instead of calculating
the benefit after the portfolio is finalized. In general, the group supported the addition of this metric but
would like to see more details before utilizing this metric in the 2019 ITP study. Stakeholders also
identified a potential risk of longer lead-times for economic projects (generally considered to be larger
solutions overall). The longer lead times may not allow some economic projects to be placed in-service
before the reliability need occurs. Staff agreed that lead-time should be considered when making project
recommendations. Kirk finished the discussion by stating that staff is still investigating the use of the
avoided reliability benefit metric and would bring more information back to the stakeholder groups as
internal staff discussion continues. Nikki Roberts, SPP staff, also highlighted a few items for stakeholder
related to the needs assessment and existing ITP Manual language. This information included the
additional analysis for the approved Target Area, Need type relationships and correlations, seams
considerations, and the invalidation/reclassification concepts described in the ITP Manual.

Seeing there was no further business, the meeting adjourned at 3:00pm.
Respectfully Submitted,

Kirk Hall
Secretary
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Southwest Power Pool
Economic Studies Working Group
January 9-10, 2019
41st Floor AEP Office — Dallas, TX
* SUMMARY OF ACTIONS TAKEN -

1. Approved the 2019 Meeting locations and dates
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Southwest Power Pool
ECONOMIC STUDIES WORKING GROUP
January 9-10, 2019
41st Floor AEP Office — Dallas, TX
* MINUTES -

Agenda ltem 1 — Administrative ltems

Agenda ltem la - Call to Order, Introductions

Chair Alan Myers (ITC) called the meeting of the Economic Studies Working Group (ESWG) to order at
1:00 p.m., welcomed those in attendance, and asked for introductions.

There were 22 in-person participants and 81 web conference participants, representing 15 of 16 ESWG
members. (Attachment 1 — January 9-10, 2019 ESWG Attendance)

Agenda Iltem 1b — Receipt of Proxies

Amber Greb (SPP) asked for any proxy statements; two proxies were identified. (Attachment 2 — Proxy
Statements)

e Anita Sharma (AEP) named Jim Jacoby (AEP) as her proxy
e Leon Howell (OGE) named Zac Hager (OGE) as his proxy

Agenda ltem 1c — Review of Agenda

Chair Alan Myers (ITC) presented the agenda for review and asked for any additions or corrections.
(Attachment 3 — January 9-10, 2019 ESWG Agenda)

Bradley Schwarz (Hunt) made a motion; seconded by Jim Jacoby (AEP) to adopt the agenda.
The motion was approved unanimously.

Agenda Iltem 1d — Antitrust Reminder

Amber Greb (SPP) provided an antitrust reminder to the group.

Agenda ltem 2 — Review of Past Action Items

Amber Greb (SPP) reviewed the list of past action items and asked for any comments or questions. It was
discussed that an update on items 183 and 190 (on transmission outage analysis) will be given at the March
meeting. A new action item (196, was assign to the ESWG by the Seems Steering Committee: to look into
including market to market payments/settlements in the ITP Planning Process. Staff is researching this
internally and plans to bring a presentation for discussion to the February ESWG meeting. (Attachment 4 -
Past Action Items)

Agenda Iltem 3 — Consent Agenda

The consent agenda included the following items:
a. Meeting Minutes — September 25", 2018 (Attachment 5 - 20180925 ESWG Minutes)
b. Meeting Minutes — October 239, 2018 (Attachment 6 - 20181023 ESWG-TWG Minutes)

The September 25%, 2018 minutes were pulled off the consent agenda. A change was made to the
September minutes during the meeting.

Anita Sharma (AEP) took back her proxy from Jim Jacoby (AEP).

Tim Owens (NPPD) made a motion; seconded by John Olsen (Westar) to approve the
meeting minutes as amended. The motion was approved unanimously.
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Agenda Iltem 4 — 2019 Meetings Locations

Amber Greb (SPP) proposed updates to the 2019 ESWG meeting locations. The group discussed logistics
of the meeting coinciding with an SPC meeting occurring around the same time. (Attachment 7 — 2019
Meeting Locations)

John Olsen (Westar) made a motion; seconded by Tim Owens (NPPD) to approve the
2019 ESWG meeting locations. The motion was approved unanimously.

Agenda ltem 5 — 2019 ITP ltems
Agenda ltem 5a — Schedule

Juliano Freitas (SPP) reviewed a presentation on 2019 ITP schedule. Juliano discussed on-going and up-
coming milestones. The group discussed questions on how staff will coordinate between need types in
the 2019 ITP. Juliano said a plan will be brought in March. (Attachment 8 - 2019 ITP Schedule)

Agenda Item 5b — Needs Review

Agenda ltem 5bi — Policy

Nikki Roberts (SPP) reviewed the Policy Needs Assessment. There were questions about what
requirements this covers and staff clarified that these are based on state mandates and goals but not utility
goals. (Attachment 9 — 2019 ITP Needs Assessment Presentation)

Agenda ltem 5bii — Economic

Nikki Roberts (SPP) reviewed the Economic Needs. There were some questions on how storage solutions
would be considered and Juliano answered that there has not been a determination on storage solutions,
but staff will lean on ABB for help. Part of the presentation included economic needs’ relation to Target
Areas. Alan Myers (ITC) asked for clarification on how many Target Areas there were. Nikki replied that
only one is approved for additional analysis but that there are others for information only. Cliff Franklin
(SUNC) asked if the Lawrence to Midland need could be solved with an energy contract. Nikki responded
that op guides can be considered as solutions. Pat Hayes (LS Power) asked how solving operational needs
is going to be quantified. Kirk responded that currently there is not a quantitative process, only qualitative,
but that there is an outstanding item from MOPC to address quantifying operational needs and calculating
benefits. (Attachment 9 — 2019 ITP Needs Assessment Presentation)

Agenda ltem 5biii — Short Circuit

Charles Hendrix (SPP) presented the Short Circuit needs. Steve Gaw (APA/WC) asked if this was done
with the base reliability model. Charles said they start with the base reliability model but then they turn on
all the generation. (Attachment 9 — 2019 ITP Needs Assessment Presentation)

Agenda ltem 5biv — Reliability

Jason Speer (SPP) presented the Reliability Needs Assessment results. He explained the process of the
milestone and showed on a map the resulting overload and voltage related needs indifferent scenarios.
(Attachment 9 — 2019 ITP Needs Assessment Presentation)

Agenda Iltem 5bv — Operations

Zachary Sharp (SPP) presented the Operational Needs Assessment results. Alan Myers (ITC) suggested
that the tangible evidence of operational issues being resolved as presented should be included in the ITP
report. There was some discussion about whether the flowgates were solved by the associated upgrades
or not. (Attachment 9 — 2019 ITP Needs Assessment Presentation)

Agenda ltem 5¢c — Project Screening (40 year)

Liz Gephardt (SPP) reviewed the process for the calculation of APC benefits and project costs as well as
the use of benefit-to-cost ratio thresholds during the project screening milestone. She explained that to be
considered for inclusion in an economic grouping, a solution must mitigate congestion on an economic
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need and have either a 0.5 1-year B/C or 1.0 40-year B/C ratio. She reviewed the schedule for the
milestone. (Attachment 10 — 2019 ITP Project Screening)

Agenda Iltem 6 — Software Tool Discussion

Juliano Freitas (SPP) reviewed the ESWG Members Survey results, the scope of work document, and next
steps for deciding on a software tool. During the review of the scope of work there were questions about
what to use as a benchmark for testing the software tools. There was discussion about simulation run times
and required hardware for each vendor. Juliano requested the group to provide feedback in the next two
weeks on what to request from the vendors in regards to hardware, run times, and any other suggestions
for the scope of work. (Attachment 11 — Software Tool Discussion) (Attachment 12 — Results
Summary_ESWG) (Attachment 13 — Software Benchmarking - Scope of work)

Agenda Iltem 7 — Organizational Effectiveness Survey Results

Amber Greb (SPP) presented the results of the Organizational Effectiveness Survey. The overall
effectiveness score increased from the previous year to 4.5, which was higher that the average for all SPP
working groups, and the highest ESWG score to date. All scores stayed the same or improved other than
“The information presented in meetings is clear”, which went down from 4.2 to 4.1. (Attachment 14 — 2018
Organizational Group Effectiveness Survey)

Agenda ltem 8 — 2020 ITP ltems

Agenda Iltem 8a — Schedule

Juliano Freitas (SPP) reviewed a presentation on 2020 ITP schedule. Juliano reviewed on-going and up-
coming milestones. (Attachment 15 — 2020 ITP Schedule)

Agenda ltem 8b — Generation and Load

Clayton Mayfield (SPP) gave an update on the 2020 ITP Generation and Load Review. He discussed
planned retirement inconsistencies for the BR Powerflow models and the 2020 ITP Generation Review
workbook and reviewed next steps for the milestone. (Attachment 16 — 2020 ITP Generation and Load
Review Update)

Agenda Item 8c — Powerflow Model

David Duhart (SPP) gave an update on the powerflow model, reminding stakeholders of the deadline for
feedback. (Attachment 17 — 2020 ITP Powerflow Presentation)

Agenda ltem 8d — Renewable Policy Review

Joshua Norton (SPP) reviewed the Renewable Policy Review milestone methodology and schedule. It
was asked if changes could be made to the renewable policy standards if there were any changes in
legislation and when that would occur. Staff responded that there was a policy survey sent out during the
scope development to gather any updated legislation to consider. (Attachment 18 — Renewable Policy
Review)

Agenda ltem 8e — Resource Plan Phase 1

Joshua Norton (SPP) gave an update on the Resource Plan Phase 1, reviewing methodology and
schedule. (Attachment 19 — Resource Plan Phase 1)

Agenda Item 8f — Resource Plan Phase 2

Antonio Barber (SPP) reviewed the Resource Plan Phase 2 milestone. He provided an overview of the
milestone and next steps. (Attachment 20 — Resource Planning Phase 2)

Closing ltems
There were no action items from the meeting.

The meeting was adjourned at 10:55 AM.
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Respectfully Submitted,
Amber Greb
ESWG Secretary






Southwest
Power Pool

2019 ITP
Schedule

Juliano Freitas

February 6,2019

ITP
2019



Base Reliability Needs
Assessment (Complete)

- Start: 9/19/2018
« End: 1/7/2019

- Staff Leader: Jason Speer (jspeer@spp.orq)
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BA Reliability Needs
Assessment (Complete)

- Start: 11/13/2018
- End: 1/7/2019
- Staff Leader: Jason Speer (jspeer@spp.orq)
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Economic Needs Assessment
(Complete)

- Start: 11/07/2018
« End: 1/7/2019

- Staff Leader: Nikki Roberts (nroberts@spp.orqg)
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Public Policy Needs
Assessment (Complete)

« Start: 11/13/2018
« End: 1/7/2019

- Staff Leader: Nikki Roberts (nroberts@spp.orqg)
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Operational Needs Assessment
(Complete)

- Start: 11/1/2018
- End: 1/7/2019
- Staff Leader: Will Tootle (wtootle @spp.orq)
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Short Circuit Needs Assessment
(Complete)

- Start: 11/1/2018
- End: 1/7/2019
- Staff Leader: Jason Terhune (jterhune@spp.orq)
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DPP Window

- Start: 1/8/2019
« End: 2/6/2019

« Member Review Time:

- Transmission-planning response window (30 calendar
days)

- Staff Leader: Ellen Bailey (ebailey(@spp.orq)
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Solutions Development &
Validation

- Start: 1/8/2019
« End:3/13/2019

- Staff Leaders:
- Reliability: Kelsey Allen (kallen@spp.orq)
- Economic/Policy: Nikki Roberts (nroberts@spp.orqg)
- Operational: Will Tootle (wtootle @spp.orq)
- Short Circuit: Jason Terhune (jterhune@spp.orq)
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Solutions Evaluations

- Start: 1/8/2019
« End:3/13/2019

- Staff Leaders:
- Reliability: Kelsey Allen (kallen@spp.orq)
- Economic: Liz Gephardt (lgephardt@spp.orq)
- Policy: Nikki Roberts (nroberts@spp.orq)
- Operational: Will Tootle (wtootle @spp.orq)
- Short Circuit: Jason Terhune (jterhune@spp.orqg)
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mailto:lgephardt@spp.org
mailto:nroberts@spp.org
mailto:wtootle@spp.org
mailto:jterhune@spp.org

Initial Reliability Portfolio
Development

« Start: 3/11/2019
« End: 4/03/2019

- Staff Leader: Kelsey Allen (kallen@spp.orq)



mailto:kallen@spp.org

Project Grouping — Phase 1
(Conceptual Costs)

« Start: 1/18/2019

- End: 4/03/2019
- Staff Leader: Amber Greb (agreb@spp.orq)



mailto:agreb@spp.org

Study Cost Estimates — Round 1

- Start: 4/04/2019
« End: 5/08/2019

- Member Response Time:
- 4/11/19 — 8/08/19 (20 days)

- Staff Leader: John O’Dell (jodell@spp.orq)



mailto:jodell@spp.org

Reliability Portfolios
Development

- Start: 5/08/2019
« End: 6/06/2019

- Staff Leader: Kelsey Allen (kallen@spp.orq)



mailto:kallen@spp.org

Project Grouping — Phase 2
(Study Cost Estimates)

- Start: 5/08/2019

- End: 5/14/2019
- Staff Leader: Amber Greb (agreb@spp.orq)



mailto:agreb@spp.org

Planning Summuit

« Start: 5/10/2019
« End: 5/28/2019

« Member Review Time:
- Summit Materials (7 days prior to meeting)

- Staff Leader: Ellen Bailey (ebailey(@spp.orq)



mailto:jspeer@spp.org

Project Grouping — Phase 3
(Summit Feedback)

« Start: 5/29/2019

- End: 6/06/2019
- Staff Leader: Amber Greb (agreb@spp.orq)



mailto:agreb@spp.org

Study Cost Estimates — Round 2

- Start: 6/07/2019
« End: 6/26/2019

- Member Response Time:
- 6/13/2019 — 6/26/2018 (10 days)

- Staff Leader: John O’Dell (jodell@spp.orq)



mailto:jodell@spp.org

Final Reliability Portfolios
Development

- Start: 6/27/2019
« End: 6/28/2019

- Staff Leader: Kelsey Allen (kallen@spp.orq)



mailto:kallen@spp.org

Project Grouping — Phase 4
(Final)

- Start: 6/27/2019

- End: 6/28/2019
- Staff Leader: Amber Greb (agreb@spp.orq)



mailto:agreb@spp.org

Project Grouping — Final
Determination
- Start: 7/01/2019

- End:7/8/2019
- Staff Leader: Amber Greb (agreb@spp.orq)



mailto:agreb@spp.org

Optimization
- Start: 7/9/2019

- End:7/17/2019
- Staff Leader: James Bailey (jbailey@spp.orq)



mailto:jbailey@spp.org

Portfolio Consolidation

- Start: 7/18/2019
- End: 8/2/2019
- Staff Leader: Liz Gephardt (lgephardt@spp.orqg)



mailto:lgephardt@spp.org

Project Staging
- Start: 8/5/2019

- End: 8/15/2019
- Staff Leader: Kirk Hall (khall@spp.orq)



mailto:khall@spp.org

Benefit Metrics Calculation

- Start: 8/2/2019
« End: 8/26/2019

- Staff Leader: Antonio Barber (abarber@spp.orq)



mailto:abarber@spp.org

Stability Analysis
- Start: 8/5/2019

- End: 8/26/2019
- Staff Leader: Chris Jamieson (cjamieson@spp.orq)



mailto:cjamieson@spp.org

Sensitivity Analysis
- Start: 8/5/2019
- End: 8/26/2019

« Member Review Time:
- 8/19/2019 — 8/23/2019 (5 days)

- Staff Leader: Kirk Hall (khall@spp.orq)



mailto:khall@spp.org

Final Reliability Assessment

- Start: 8/5/2019
« End: 8/27/2019

- Staff Leader: Dee Edmondson (dedmondson@spp.orq)



mailto:dedmondson@spp.org

Rate Impacts/ATRR

- Start: 8/15/2019
-« End: 8/28/2019

- Staff Leader: Antonio Barber (abarber@spp.orqg)



mailto:abarber@spp.org

Final Report

- Start: 8/1/2019
« End: 9/18/2019

- Staff Leader: Ellen Bailey (ebailey@spp.orq)



mailto:ebailey@spp.org

TWG/ESWG Final Approvals

- Start: 9/26/2019
« End: 10/3/2019

« Member Review Time:
- 9/26/2019 — 10/3/2019 (5 days)

- Staff Leaders:
- TWG - Aaron Stewart (astewart@spp.orq)

- ESWG - Amber Greb (agreb@spp.orq)



mailto:khall@spp.org
mailto:agreb@spp.org

MOPC and SPP Board

- Start: 9/6/2019
- End: 10/29/2019

« Member Review Time:
- MOPC: 10/7/2019 — 10/15/2019 (7 days)
- SPP Board: 10/22/2019 — 10/29/2019 (5 days)




ITP

Southwest 2019

Power Pool

DPP Window Update

Ellen Cook
Engineering Support

n SouthwestPowerPool . SPPorg in southwest-power-pool


https://www.facebook.com/SouthwestPowerPool/
https://twitter.com/SPPorg
https://www.linkedin.com/company/southwest-power-pool/

DPP Window

- Opened Tuesday, January 8 at 12:00am
» Closes TONIGHT at 11:59pm




Submittals Recelved*

- 494 Total
° 1 Operating Guide
- 20 Model Corrections
- 473 Potential Projects

- About 30% processed for completeness
- Roughly 30% return rate for incomplete submittals

*as of 2/6/19 at 11:30am




Frequently Asked Questions (FAQ)
- DPP FAQ page has been added to SPP.org

- https://www.spp.org/engineering/transmission-
planning/detailed-project-proposals/frequently-asked-
questions/

- Updated regularly with answers to
questions about posted needs, submittal
form, file requirements, etc.



https://www.spp.org/engineering/transmission-planning/detailed-project-proposals/frequently-asked-questions/

ITP
2019

Cost Estimate
Timelines

February 6,2019

Juliano Freitas



Objectives

- Update on schedule adjustments for Study
Cost Estimates (SCE) windows for the 2019
ITP Assessment




Background

« The new ITP Assessment increased the
study time

- Most milestones are sequential including
the SCE windows

- Proposed schedule will be valid for the 2019
ITP Assessment only

- On 9/5/18, PCWG voted to approve a four
week window on the front end followed by
two weeks after the Planning Summit




Schedule Considerations

- Original schedule based on

- Historical timelines of DPP validation and evaluation taking
4-6 weeks

- With new ITP Assessment, assume upper end of historical

- New schedule assumes reducing DPP validation and
evaluation by one week

- Schedule at risk under current assumptions of workload and
resources

- Schedule Dependencies
- DPP validation and evaluation
- Upgrade determination for SCE requests
* Economic Project Grouping
* Reliability Portfolio Development
 Planning Summit

- Risks/Impacts
* Unknown number of DPPs




Schedule Updates

Round 1

- Original SCE response window
- 4/24/19 —5/14/19 (14 days)

- Updated SCE response window
- 4/11/19 -5/08/19 (20 days)




Schedule Updates

Round 2

- Original SCE response window
- 6/19/19 - 6/26/19 (5 days)

- Updated SCE response window
- 6/13/19-6/26/19 (10 days)




TWG/ESWG Final Approvals

ZO ]. 9 ITP Planning Oct 3

P> summit MOPC
May 28 Oct 15
2019 2019
Oct 29
Board

opp window — (IISAT
atamaton. (I
& Evaluation

Reliability Portfolio Development

Upgrade Determination/SCE Prep

SCE - Round 1 20 days (P ~or 11 - May 8

Upgrade Determination/SCE Prep '

SCE - Round 2 10 days (ffJJJJJ Jun 13 - un 26
Optimization & Consolidation -

Benefit Metrics, Stability/Sensitivity/Final Reliability Analysis -

Project Staging and Rate Impacts -
Finalize Assessment -



Changes in Schedule

- Changes to study that impact the schedule
must be addressed as they occur and may
impact Staff’s ability to provide additional time
requested time for study estimates




ITP
Southwest 2019

2019/2020 ITP
Assumptions and Issues

Juliano Freitas

n SouthwestPowerPool . SPPorg in southwest-power-pool


https://www.facebook.com/SouthwestPowerPool/
https://twitter.com/SPPorg
https://www.linkedin.com/company/southwest-power-pool/

Objective

- Members provide feedback about potential
issues associated with the 2019/2020 ITP
Assessments including assumptions that can
impact the final results of the study

- SPP Staff intends to evaluate member’s concerns
providing a resolution for each item pointed out
by members







Southwest
Power Pool

2020 I'TP
Schedule

Juliano Freitas

February 6,2019

ITP
2020



Scope Development
(Complete)

- Start: 7/23/2018

- End: 1/16/2019 (Member’s Final Approval)
- MOPC Approval: 1/16/2019

- Member Review Time:
- 12/12/2018 - 12/19/2018 (8 days)
- Approved by TWG/ESWG: 12/19/18

- Staff Leader: Kirk Hall (khall@spp.orqg)
- Working Group Approvals: ESWG and TWG



mailto:khall@spp.org

Powerflow Model
- Start: 7/09/2018

- End: 2/15/2019 (Final Approval)

- Member Review Time:
* Pass 0—Trial 1: 7/13/2018 — 7/20/2018 (5 days)
* Pass 0 —Trial 2: 8/03/2018 — 8/24/2018 (15 days)
* Pass 1: 9/14/2018 - 9/21/2018 (5 days)
- Pass 2: 10/05/2018 - 10/26/2018 (15 days)
- Pass 3: 11/16/2018 - 12/07/2018 (15 days)
- Pass 4: 12/21/2018 -1/11/2019 (15 days)
- Final Data Submission Deadline: 1/11/2019
* Final Initial ITP: 2/11/2019 —2/15/2019 (5 days)
- Final Initial ITP Approval: 2/15/2019

- Final ITP Approval with Oct. 2019 Board approved projects in Nov.
2019

- Staff Leader: David Duhart (dduhart@spp.orqg)

- Working Group Approval: TWG



mailto:dduhart@spp.org

Short Circuit Model

- Start: 11/14/2018
- End: 2/28/2019

- Member Review Time:
- Pass 1: 12/14/2018 - 1/11/2018 (6 days)
- Pass 2: 2/08/2019 - 2/15/2019 (6 days)
- Pass 3: 2/21/2019 - 2/28/2019 (6 days) (MDWG Approval)

- Final ITP Approval with Oct. 2019 Board approved projects in Nov.
2019

- Staff Leader: Theva Coleman (icoleman@spp.orq)

- Working Group Approval: TWG



mailto:tcoleman@spp.org

Load Review

- Start: 7/23/2018
- End: 2/15/2019 (Member’s Final Approval)

- Member Review Time:
- Load Pass 1: 9/17/2018 — 9/28/2018 (10 days)
- Load Pass 2: 10/15/2018 —10/26/2018 (10 days)
- Load Pass 2 Update*: 10/18/2018 —10/31/2018 (10 days)
- Load Pass 3: 11/26/2018 —12/07/2018 (10 days)
- Final Posting for Approval: 2/08/2019 (7 days)

« Staff Leader: Theva Coleman (tcoleman@spp.orq)

- Working Group Approval: ESWG

* Posting based on approved ESWG items



mailto:tchanthaseny@spp.org

Generation Review

- Start: 7/23/2018
- End: 2/15/2019 (Member’s Final Approval)

« Member Review Time:
- Gen Pass 1: 9/17/2018 - 9/28/2018 (10 days)

- RAR & Waiver Request to Stakeholders: 9/21/2018 — 10/26/2018
(25 days)

- Gen Pass 2: 10/15/2018 - 10/26/2018 (10 days)

* Gen Pass 2 Update*: 10/18/2018 — 10/31/2018 (10 days)
- Gen Pass 3: 11/26/2018 — 12/07/2018 (10 days)

- Final Posting for Approval: 2/08/2019 (7 days)

» Staff Leader: Theva Coleman (tcoleman@spp.orq)

- Working Group Approval: ESWG

* Posting based on approved ESWG items



mailto:tchanthaseny@spp.org

Renewable Policy Review

- Start: 2/01/2019
- End: 2/22/2019 (Member’s Final Approval)

« Member Review Time:
- 2/08/2019 — 2/15/2019 (5 days)

- Staff Leader: Joshua Norton (jnorton@spp.orq)
- Working Group Approval: ESWG



mailto:jnorton@spp.org

Policy Renewable Resource
Plan — Phase 1

- Start: 2/22/2019
- End: 3/12/2019 (Member’s Final Approval)

« Member Review Time:
- 3/05/2019 — 3/12/2019 (5 days)

- Staff Leader: Joshua Norton (jnorton@spp.orq)
- Working Group Approval: ESWG



mailto:jnorton@spp.org

Renewable & Conventional
Resource Plan — Phase 2

- Start: 2/6/2019
- End: 5/23/2019 (Member’s Final Approval)

« Member Review Time:
- 5/15/2019 - 5/23/2019 (6 days)

- Staff Leader: Antonio Barber (abarber@spp.orqg)

- Working Group Approval: ESWG



mailto:abarber@spp.org

Siting Plan & Generator Outlet
Facilities (GOFs)

- Start: 2/01/2019
- End: 7/25/2019 (Member’s Final Approval)

- Staff Leader: Joshua Norton (jnorton@spp.orq)

- Working Group Approval: ESWG



mailto:jnorton@spp.org

Market Economic Model Build

- Start: 2/01/2019
- End: 12/10/2019 (Member’s Final Approval)

- Staff Leader: Clayton Mayfield (cmavfield@spp.orq)

- Working Group Approval: ESWG



mailto:cmayfield@spp.org

Economic Benchmarking

- Start: 4/30/2019
- End: 8/01/2019 (Member’s Final Approval)

- Staff Leader: Clayton Mayfield
(cmayfield@spp.org)

- Working Group Approval: ESWG



mailto:cmayfield@spp.org

Model Updates

- Start: Pass 1 Powerflow Model (7/09/2018)
- Initial End: 2/15/2019

- Final End: 11/15/2019

* (New NTCs and withdrawals approved by the Oct. 2019
MOPC/Board, and NTC re-evaluations)

- Staff Leader: David Duhart (dduhart@spp.orq)

- Working Group Approval: TWG



mailto:dduhart@spp.org

Constraint Assessment

- Start: 8/2/2019
- End: 10/30/2019 (Member’s Final Approval)

- Staff Leader: Kirk Hall (khall@spp.orqg)

- Working Group Approval: TWG



mailto:khall@spp.org

Market Powerflow Models
(BA Reliability)

- Start: 11/15/2019
- End: 1/15/2020 (Member’s Final Approval)

- Staff Leader: Theva Coleman (tcoleman@spp.orq)

- Working Group Approval: TWG



mailto:tcoleman@spp.org

Base Reliability Needs
Assessment

« Start: 11/15/2019
« End: 3/14/2020

- Staff Leader: Jason Speer (jspeer@spp.orq)



mailto:jspeer@spp.org

Market Powerflow Reliability
Needs Assessment

- Start: 1/02/2020
« End: 3/14/2020

- Staff Leader: Jason Speer (jspeer@spp.orq)



mailto:jspeer@spp.org

Economic Needs Assessment

- Start: 1/02/2020
« End: 3/14/2020

- Staff Leader: Liz Gephardt (lgephardt@spp.orq)



mailto:jspeer@spp.org

Public Policy Needs
Assessment

- Start: 1/02/2020
« End: 3/14/2020

- Staff Leader: Liz Gephardt (lgephardt@spp.orq)



mailto:jspeer@spp.org

Operational Needs Assessment

- Start: 1/02/2020
« End: 3/14/2020

- Staff Leader: Will Tootle (wtootle @spp.orq)



mailto:jspeer@spp.org

Short Circuit Needs Assessment

- Start: 1/02/2020
« End: 3/14/2020

- Staff Leader: Jason Terhune (jterhune@spp.orq)



mailto:jspeer@spp.org

DPP Window

- Start: 3/15/2020 12:00 a.m.
- End: 4/13/2020 11:59 p.m.

« Member Review Time:

- Transmission-planning response window (30 calendar
days)

- Staff Leader: Ellen Bailey (ebailey(@spp.orq)



mailto:jspeer@spp.org

Solutions Development &
Validation

- Start: 3/15/2020
« End: 6/10/2020

- Staff Leaders:
- Reliability: Kelsey Allen (kallen@spp.orq)

- Economic: Liz Gephardt(lgephardt@spp.orq)
* Policy: Liz Gephardt(lgephardt@spp.orq)

- Operational: Will Tootle (wtootle @spp.orq)
- Short Circuit: Jason Terhune (jterhune@spp.orq)



mailto:kallen@spp.org
mailto:lgephardt@spp.org
mailto:lgephardt@spp.org
mailto:wtootle@spp.org
mailto:jterhune@spp.org

Solutions Evaluations

« Start: 3/15/2020
« End: 6/10/2020

- Staff Leaders:
- Reliability: Aaron Stewart (astewart@spp.orq)

« Economic: Amber Greb (agreb@spp.orq)
* Policy: Amber Greb (agreb@spp.orq)

- Operational: Will Tootle (wtootle @spp.orq)
- Short Circuit: Jason Terhune (jterhune@spp.orqg)



mailto:astewart@spp.org
mailto:agreb@spp.org
mailto:agreb@spp.org
mailto:wtootle@spp.org
mailto:jterhune@spp.org

Initial Reliability Portfolio
Development

- Start: 2/15/2020
« End: 6/10/2020

- Staff Leader: Kelsey Allen (kallen@spp.orq)



mailto:kallen@spp.org

Project Grouping & Ranking

- Start: 3/15/2020
« End:8/14/2020

- Staff Leaders: Nikki Roberts (nroberts@spp.orq)



mailto:nroberts@spp.org

Study Cost Estimates — Round 1

- Start: 6/10/2020
- End: 6/25/2020

- Staff Leader: John O’Dell (jodell@spp.orq)



mailto:jodell@spp.org

Planning Summuit

- Start: 6/25/2020
« End:7/10/2020

« Member Review Time:
- Summit Materials (7 days prior to meeting)

- Staff Leader: Ellen Bailey (ebailey(@spp.orq)



mailto:jspeer@spp.org

Study Cost Estimates — Round 2

« Start: 7/10/2020
« End: 7/25/2020

- Staff Leader: John O’Dell (jodell@spp.orq)



mailto:jodell@spp.org

Final Reliability Portfolios
Development

- Start: 7/26/2020
« End:8/14/2020

- Staff Leader: Kelsey Allen (kallen@spp.orq)



mailto:astewart@spp.org

Optimization & Portfolio
Consolidation

- Start: 8/16/2020
- End: 9/18/2020

- Staff Leaders:
* Liz Gephardt (lgephardt@spp.orqg)

« Amber Greb (agreb@spp.orq)



mailto:lgephardt@spp.org
mailto:agreb@spp.org

Project Staging
- Start: 8/14/2020
- End: 9/18/2020

- Staff Leader: Liz Gephardt (lgephardt@spp.orq)



mailto:jspeer@spp.org

Benefit Metrics Calculation

- Start: 8/14/2020
« End: 9/18/2020

- Staff Leader: Antonio Barber (abarber@spp.orq)



mailto:abarber@spp.org

Stability Analysis
- Start: 8/14/2020
- End: 9/18/2020

- Staff Leader: Dee Edmondson (dedmondson(@spp.orq)



mailto:dedmondson@spp.org

Sensitivity Analysis
- Start: 8/14/2020
- End: 9/18/2020

- Staff Leader: James Bailey (jbailey@spp.orq)



mailto:khall@spp.org

Final Reliability Assessment

- Start: 8/14/2020
« End: 9/18/2020

- Staff Leader: Aaron Stewart (astewart@spp.orq)



mailto:astewart@spp.org

Rate Impacts/ATRR

- Start: 8/14/2020
« End: 9/18/2020

- Staff Leader: Antonio Barber (abarber@spp.orqg)



mailto:abarber@spp.org

Final Report

- Start: 8/1/2020
« End: 9/18/2020

- Staff Leader: Ellen Bailey (ebailey@spp.orq)



mailto:ebailey@spp.org

TWG/ESWG Final Approvals

« Start: 9/25/2020
« End: 10/2/2020

- Staff Leaders:
- TWG - Aaron Stewart (astewart@spp.orq)

- ESWG - Amber Greb (agreb@spp.orq)



mailto:astewart@spp.org
mailto:agreb@spp.org

MOPC and SPP Board

- Start: 9/6/2020
- End: 10/21/2020

« Member Review Time:
- MOPC: 10/2/2020 - 10/13/2020 (1 days)
- SPP Board: 10/20/2020 — 10/27/2020 (5 days)







ITP
2020

2020 ITP
Powerflow Update

David Duhart
Engineering Modeling



Objective

« Review Schedule

« Review Model Build Notes




Posting Dates

- Final Pass posting 2/8/2019

e Any updates after January 11,2019 will go
through 10.3 process

- This is the final scheduled pass

- Stakeholders Review to approve the 2020
ITP models

e Februaryll,2019 - February 15,2019




Model Build Notes

- Rayburn County is represented in the
2020 ITP models

- Lubbock is removed from the 2020 ITP
starting 2021 Summer




Review

- Any model correction that was submitted
for the Pass 4 feedback

- Retirement updates submitted for Pass 4

- Model updates identified after January 11,
2019 will follow the 10.3 process







ITP

Southwest 2020

Power Pool

2020 I'TP
Generation and
LLoad Review

Clayton Mayfield
Engineering Modeling

n SouthwestPowerPool . SPPorg in southwest-power-pool


https://www.facebook.com/SouthwestPowerPool/
https://twitter.com/SPPorg
https://www.linkedin.com/company/southwest-power-pool/

Objective

- Provide an update for the 2020 ITP
Generation and Load Review




Gen and Load Review For
Approval — Update

- Final Generation and Load changes will
include:
- Initial ITP BR Powerflow updates
- Generation
* Includes planned retirement coordination effort

- Resource Addition Requests (RARs) that met ITP
Manual automatic inclusion criteria

- Gen powerflow mappings
- Load updates
- Peak Load
- Station Service Loads
- ESWG/TWG approved (12/03/18) RARs

- Pass 3 Stakeholder provided updates (excludes
most green tab edits)

- ESWG approved Must Run and Future Retirement
exceptions




Gen and Load Review For
Approval — Approval Process

- Final ESWG Review for Approval Process:

- Period Begins 2/08/2019

- Stakeholders review focus:

- Verify Pass 3 generation and load feedback has
been incorporated correctly

 Verify 2020 ITP Scope items have been incorporated
correctly

- SPP Request vote to approve (email) —2/15/2019




Changes Post Approval

- 2020 ITP BR Powerflow models and 2020
ITP Generation and Load Review seeking
approval

- TWG 2020 ITP BR Powerflow model approval
2/15/2019

- ESWG 2020 ITP Gen and Load Review approval
2/15/2019

- During the ITP BR model review period,
updates that are under TWG purview, will
be incorporated in the Gen and Load
Review

- SPP will not be seeking ESWG approval
after the 2020 ITP Initial BR Powerflow
model approval by the TWG







ITP

Southwest 2020

Power Pool

2020 ITP Must Run
Exceptions

Nikki Roberts
February 6,2019

n SouthwestPowerPool . SPPorg in southwest-power-pool


https://www.facebook.com/SouthwestPowerPool/
https://twitter.com/SPPorg
https://www.linkedin.com/company/southwest-power-pool/

Objective

- Review Must Run Exceptions and Rationale
submitted by Stakeholders

- Approve Stakeholder submitted Must Run
Exceptions




Must Run Exceptions

- Methodology for must run units in the 2020
ITP Study approved at the September 12t
ESWG meeting.

- “Assign must-run designations to co-generation
and nuclear units only, unless an exception is
requested with Pass 3 of the Gen review, and
approved by the ESWG”

- Stakeholders were given the opportunity
to provide exceptions to the must run
status during the generation review
milestone.




Must Run Exceptions Summary

Must Run Must Run
Category Status based on Change

Scope Requested
Holcomb ST Coal SUNC No Yes
Sheldon (NE):2 ST Coal NPPD No Yes
Plum Point ST Coal EMDE No Yes
AES Shady Point Units 1&2 | ST Coal* OKGE Yes No
Lake Road Units 1-3 ST Gas* GMO Yes No
El Dorado Refinery CT Gas* WERE Yes No
b ogeneration | o OKGE Yes No
e Energy Center CT Gas* MKEC Yes No
Wichita Plant: GEN 1 CT Gas* WERE Yes No

*Previously Identified as a Co-Generation Unit




Must Run Status Exception

« Holcomb

- Sunflower has unaffiliated confidential supply-
chain contracts that require Holcomb to operate
at an approximate 50% capacity factor through
the term of the 2020 ITP study period (term
extends thru 2034). Market Economic study
models, especially those that include winter and
summer months, should identify that Holcomb is a
must-run unit during non-shoulder periods.

- Holcomb (350-MW) is Sunflower’s flagship unit,
placed into service in 1983, and is the only EGU
operated on a continuing basis by Sunflower.




Must Run Status Exception

- Sheldon (NE):2

- Sheldon (NE):2 is bemg converted to utilize
hydrogen gas. NPPD is expecting a 75-90%
capacity factor and is requesting Sheldon (NE):2
to be operated as a must-run beginning in 2021
in order to fully utilize the hydrogen from the
Monolith process.




Must Run Status Exception

« Plum Point

 The portion of Plum Point sinking in SPP is not
large enough to meet minimum load
requirements for the plant to operate and allow
SPP to make commitment decisions.

- MISO Economic models typically reflect the must
run status, and the unit has been (and will likely
continue to be) self-scheduled on a commitment
basis.

- Empire has a must take portion of 50 MW (out of
total 1I00MW) when the plant is in online.




Must Run Status Exception
- AES Shady PointInc 1 & 2

- OKGE purchased units and will not operate them
as Must Run units




Must Run Status Exception
- Lake Road Units 1-3

- Lake Road Unit 1 was once considered a co-
gen/base load unit but that is not the case
anymore. These units are now gas steam turbine
units and are not base load units any more.




Must Run Status Exceptions

- These units do not normally operate as a
co-gen
- El Dorado Refinery
- Powersmith Cogeneration Project: CC
* Russell Energy CNTR: GT1&GT2
- Wichita Plant: GEN1




Recommendation

- SPP Staff recommends approving the

submitted must run exceptions for the
2020 ITP study.
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2020 ITP Future 2
Retirement
Exceptions

Brooke Keene

February 6,2019
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Objective

- Review retirement methodology changes
from 2019 ITP to 2020 ITP

- Future 2 Exceptions Summary

- Approve 2020 Future 2 Exceptions




Retirement Methodology
 gowerre | 2200

Fuel
Type

Coal

Gas/0il

Future l

Age-based
60+, subject
to
stakeholder
input

Age-based
60+, subject
to
stakeholder
input

Fuel
Type

Age-based Coal
60+

Future 2

Age-based Gas/0Oil
60+

Future 1l

Age-based
56+, subject
to generator
owner
review

Age-based
50+, subject
to generator
owner
review

Future 2

Age-based 56+,
subject to
repowering or
emissions
upgrades*

Age-based 50+,
subject to
repowering or
emissions
upgrades¥®

*Stakeholders were given the opportunity to provide exceptions to the
Future 2 age-based retirements during the generation review
milestone. Exceptions are subject to ESWG approval.




F2 Retirement Exceptions
Summary

Cateqgor F2 Retirement Exception
o8V Rationale

Anadarko Units 3,4,5,& 6 ST Gas WFEC Repowering (Life Extension)
Hawthorne 5 ST Coal KCPL Repowering (Life Extension)
Hugo (OK) ST Coal WFEC Repowering (Life Extension)
Mooreland Units 1,2, & 3 ST Gas WFEC Repowering (Life Extension)
Muskogee Units 4 & 5 ST Gas OKGE Repowering (Life Extension)
North Omaha Units 1,2, & 3 ST Gas OPPD Repowering (Life Extension)
North Omaha Units 4,5, & 4 ST Coal, ST Gas OPPD Repowering (Life Extension)
(gas topping)

Quindaro Units ST1 & ST2 ST Gas BPU Repowering (Life Extension)
Sheldon (NE):2 ST Coal NPPD Repowering (Life Extension)
Sooner Units 1 & 2 ST Coal OKGE Emissions Upgrades

RICE Compliant Units Conventional KPP Emissions Upgrades




Recommendation

- SPP Staff recommends approving the
submitted F2 retirement exceptions due to

repowering or emissions upgrades for the
2020 ITP study.
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Objective

- Provide market economic model build
update




Market Economic Model Build

Select 2019 ITP Manual,
ITP Gen & Gen & Load
Load Review
Updates Updates

Vendor External
Powerbase Gen & Load
(Base) Market (MTEP 1 9)

Economic
Model







2020 ITP
Siting Plan

Joshua Norton

February 6-7, 2019



Objective

- Update group on the status of Siting Plan

- Inform upcoming stakeholder touch points




Process Overview

Repository Site Site
Development Prioritization Assignment

Load Pre-
Pocket Screening
Analysis Sites




New for 2020 ITP

- Batteries

- Updated GI Queue




Overview and Current Status

- Load pocket analysis

- Objective: Identify any necessary resource and
siting plan changes for top load pocket(s) based
on load density, historical congestion, and SPP
Annual State of the Market Report

- Status: In progress, beginning




Overview and Current Status

- Repository development

- Objective: Detail and organize list of all potential
sites for wind, solar, and conventional units

- Status: In progress, beginning




Stakeholder Repository Review

- SPP staff to post repository late February for
stakeholder review and feedback through
early March

- Objective of review is to have enough
information on potential generation sites to
develop and implement ranking criteria for
each technology type

- Stakeholders to
- Identify additional sites and attributes
- Adjust site attributes

- Make necessary adjustments or add considerations
pertinent to selection of generation sites




High-level Schedule

January-March
- Load pocket analysis
- Repository development

February

- Stakeholder feedback on load pocket analysis

March

- Stakeholder review and feedback on repositories
April

- Site prioritization (ESWG review and approval)
May

- Renewable siting plan (ESWG review and approval)

June
- Conventional siting plan (ESWG review and approval)




Scope of Work

1) Introduction

The scope of this work order is to support SPP Staff and SPP Members to evaluate software options
(PLEXOS and PROMOD E7) to replace the current software (PROMOD 1V) utilized by SPP Staff and some
SPP Members. The two potential software products to be utilized in the future are supported by Energy
Exemplar (PLEXOS), and ABB (PROMOD E7). During the ESWG meeting, December 3, 2018, SPP Staff
presented the two options to ESWG members. After the presentation the SPP Staff requested the
vendors to benchmark the 2019 ITP Model, Future 1 year 2, in order to compare the performance of
both products. The desired work is described in the next sections of this document.

As part of the evaluation process, SPP Staff will create a score card to evaluate the performance of each
software, after their final presentations.

2) Economic Model Benchmark

The economic model benchmark process will compare if operation is reflective of the SPP system. The
model to be benchmarked is the 2019 ITP Future 1 year 2 model.

a) Each vendor’s database will be used as the starting point in the respective software for general
parameters needed for the economic model set. The vendor database to be utilized as a starting
point may include but are not limited to:

- Generation Data:

0 Generator name

Category type

Conventional variable operation & maintenance (VOM)

Conventional fixed operation & maintenance (FOM)

Heat rate

Heat rate profile

Physical state location

Annual maintenance hour requirement

Forced outage rate

Emission rates

Effluents (percentage removed)

Fuel forecast

Hydro energy limit

Pumped Hydro Energy Storage (MWh)

Seasonal max capacity (MW) by year

Retirement date

Commission date

Must-run designation

0 Fuel cost

- Hurdle rates

- Load Data:

O OO0 O0OO0OO0OOOO0OOO0OO0OOoOOoOOoOOoOOo



b)

0 Hourly Load Shapes
0 Monthly peak and energy percentages

SPP Staff will provide for both vendors the following 2019 ITP Future 1 Year 2 data (NDA with
SPP required from both vendors):
Simulation translated Area structure
Translation winter and summer defined seasons
Load data:
0 Simulation Peak Load (MW) and Peak Energy (MWh) calculation methodology
0 Demand Group:
=  Area mappings
= Peak Load (MW)
=  Hourly Profile mapping
= Loss Factor
= Load Factor
Generation data:
0 Generator powerflow mappings (bus and ID)
0 Stakeholder modified:
= Capacity (MW)
= Unit Category and Fuel
= Seasonal operation
= Retirements
=  Commission dates
= Must Run Criteria
O Generation Area Assignments
0 Renewable unit specific data:
= annual energy
= hourly profile shapes
= curtailment pricing
PSSE (.SAV) Powerflow model (Topology)
2019 ITP SPP Permanent flowgates
0 The initial constraints used to set dispatch for the constraint assessment process

The data validation for the economic model benchmark will include:

Capacity factor by unit and by unit type

Maintenance and forced outages

Operating and spinning reserves

Average energy costs

System LMPs (zonal, average, max, etc.)

Interchange between SPP-MISO, SPP-AECI, SPP-TVA and SPP-Manitoba Hydro
APC comparison by zone

Renewable generation curtailments

Congestion score (Average Shadow Price x Binding Hours)



d) For assessments SPP Staff is requiring the vendors to report:

- How to process high volume transmission network modifications. Vendor must report:
Run times

Post processing times for all the benchmark items mentioned on section 2c.
Report any errors and resolution to errors

0 Process Documentation for above items

©oO O O

- When a network change occurs (example a new transmission line), vendors must report:
0 How the change is implemented, including model and constraint file adjustments
0 Process Documentation for above item
- Describe the steps taken to go from the original data (Vendor database) to the final models used
for simulation
0 Process Documentation for above item

e) Simulation Definition:
- Hourly simulation
- The simulation has to start two weeks prior January 1st, 2021, and end one week after
December 31st, 2021
- SPP Staff is expecting an annual hourly simulation for 2021
- Vendor must report the software settings used during simulation

3) Hardware

Vendor is required to describe the hardware necessary to perform the simulations, including RAM,
processor and hard drive descriptions, as well as the operational system needed to run the software.

SPP Staff needs the ability to run around 150 simulations in parallel without the use of cloud computing
so this must be accounted for in the hardware description provided by the vendors.

Due to cybersecurity reasons, SPP is not considering the use of clouds to process work and run
simulations.

4) Contingency Evaluator

The use of a contingency evaluator software is very important to determine the transmission constraints
to be used during our planning studies. Staff is requesting the vendors to report a detailed description of
how each software interacts with the contingency evaluator and/or how transmission constraints would
be identified.

5) Cost



SPP is requesting the vendors to provide the price for their software (confidential information). SPP Staff

is requesting a final price to have 16 licenses installed in ours servers and the ability to run 150
simulations in parallel.

SPP Staff is requiring the price of the capacity expansion software, 4 licenses to be installed in our
servers.

6) Performance

As part of the evaluation, SPP Staff is requiring the vendor to provide the simulation time and file sizes.
The simulation model has to include SPP, MISO, TVA, AECI and Manitoba Hydro.

7) Deliverables

After finalizing the simulations vendors must deliver a report to SPP by July 31, 2019. The report shall
include at @ minimum:

e detailed process documentation that will allow SPP to recreate results

e information requested in this Scope of Work document

e supporting tables and charts with the results

e Vendor Scope of Work conclusion comments summarizing analysis, which shall include a
statement of meeting or not meeting desired benchmark results

Vendors will present the results to SPP Staff and SPP Members in Little Rock by August, the time to
deliver the presentation and the structure of the meeting will be provided by SPP Staff in May 2019.

Also, vendors are required to describe in their report a detailed transition plan for SPP Staff and SPP
Members. It will include the timeline for training, software installation, automation of required
processes, and a data manipulation and implementation date. This phase will start after August 2019, or
after the moment ESWG decides the software to be used for the future ITP Studies.

8) Benchmark Schedule

Task FEB MAR APR MAY JUN JUL AUG
Benchmark 2019 ITP Future 1-year2 Model
Delivery Meeting - Structure Determination
Report Delivery

SPP Staff/SPP Members Presentation
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HELPING OUR MEMBERS WORK TOGETHER
TO KEEP THE LIGHTS ON... TODAY AND IN THE FUTURE.
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Objectives

- Educate on Firm Flows

- Educate on Market Flows

- Educate on Shadow Prices

- Educate on the M2M Process

- Determine if the M2M benefits can be incorporated into a
planning process




Firm Flows




Freeze Date

- There must be a quantification of the firm flows that would have
occurred if all Control Areas maintained their pre market
configuration and continued to

- Serve their native load with their Designated Network Resources

- Import and export energy at historical levels based upon Firm Transmission
Service reservations as of the Freeze Date, which is currently set as April 1, 2004.

- The freeze date is used to determine an Entities' Firm Flow
Entitlements on flowgates based on pre-market configurations as a
way to recognize the loss of granularity of expanding markets.

- The effectiveness of the freeze date can be measured by:
- Reliability : recognize system capability
- Coordination : produce correct upgrade incentive
- Efficiency : ensure revenue adequacy
- Equity : honor historical and new investments




Firm Flows

- Firm Flows are a type of market flow that is intended to capture an
RTO’s firm generation serving its own firm load

- To compute these firm flows, each RTO uses freeze date generation to
capture historical generation and load levels, as well as the topology
of the system at that time

- Firm flows inherently include generation being dispatched to serve
firm transactions out of the market area and total actual load within an
RTO, so the market flow calculations remove the impact of these
transactions using the chosen methodology (POR/POD, Marginal
Zone, or Slice of System)

- The load is adjusted for import firm transactions, while the generation
is adjusted for export firm transactions

Real Time
Snapshot of the Transaction
RTO Market Impacts | Imports

{Generation & and Exports)
Load)




Firm Flow Example

TSR1 sources from LBA 2 in RTO1 and sinks into some LBA in RTO2

TSR2 sources from LBA3 in RTO1 and sinks into LBA 1 in RTO 1

LBA 2

LBA 1
' G1=100MW G2=100MW
GSF1=20% G5F2=10%

L1=100MW
L5F1=5%

L2=50MW

ILBA 3
G3=50MW
GSF3=10%

G3F4=10%




Step l:Transaction Impacts

Generation Inputs | Participation Factors

Area Unit MW Mobility Factor SF POR/POD
&) (B) (©) (D)=(A*B)/sum(A*B)
LBAl Gl 100 0 20% 0%
LBA2 G2 100 1 10% 100%
LBA3 G3 50 1 10% 100%
LBA3 G4 50 0 10% 0%
LBA4 5% 0%

TDF TSR1 = 5%
(E) = Sum(C*D) - SINK SF TSR2 = -10%

TransactionImpact TSR1 =5 MW
(E) * Tag MW TSR2 = -5MW




Step 2: Adjust Generation/Load

The adjusted MW in the table below reflects the generation/load MW adjusted for
transaction impacts

Note: No adjustments are currently done to generation

Input Data ‘ Adjusted MW
Type Area Name MW SF Participation Factor POR/POD
&) (B) (C) = (A-B*Tag MW)

Gen LBAl Gl 100 20% 0% 100

Gen LBA2 G2 100 10% 100% 100

Gen LBA3 G3 50 10% 100% 50

Gen LBA3 G4 50 10% 0% 50

Load LBAl Ll 100 5% 100% 50

Load LBA2 Ll 50 5% 0% 50

Load LBA3 Ll 50 5% 0% 50




Step 3: Native MW

- Calculate native generation serving native load by taking min(Adjusted Generation,
Adjusted Load)

‘ Adjusted Adjusted Load Native MW

Generation (B) (C) = min(A,B)
&)
LBA1l 100MW S50MW S50MW
LBA2 100MW S50MW S50MW

LBA3 100MW 50MW 50MW




Step 4: Native MW Impacts

Calculate the impact of gen serving load within each LBA

Area Unit Native GSF LSF GLDF MW Impact
(B) (B) (9] (D)=B-C AxD
LBA1l Gl S50MW 0.2 0.05 0.15 1.5MW
LBA2 G2 S50MW 0.1 0.05 0.05 2.5MW
LBA3 G3 S50MW 0.1 0.05 0.05 2.5MW
LBA3 G4 oMW 0.1 0.05 0.05 oMW




Step 5: PTP MW Impacts

Calculate load weighted LSF for all importing areas

Calculate gen weighted GSF for all exporting areas

Areal | Area2 | Transfer GSF ‘ GSF ‘ G2GF MW Impact

(&) 4:)) (C) (D)=B-C ExD
LBA2  RTO2 100MW 0.1 0.05 0.05 5MW

LBA3 LBAl 50MW 0.1 0.20 -0.10 -SMW




Step 6: Firm Flow

Firm Flow = Native Impact + PtP Impact

Firm Flow = 12.5 + 0 = 12.5MW

Gl=100MW
GSF1=20%

\ L1=50MW
LSF1=5%

@-I GSF3=10%
\ L3=30MW
LSF3=5%

G4=50MW
GSF4=10%




Step 1:Total Firm Flows

Note: Current freeze date process does not grant transfers not supported by PTP TSRs

0 PtP } Tagged PTP is subtracted from this calculation
0 Transfer
Impact

12.5

POR/POD
12.5MW




Market Flows




Recap

- Firm flow makes up for a loss of granularity transitioning
from Tags and Reservations to Economic Dispatch (pre-
Market vs post-Market)

- Firm Flow 1s a calculated number that represents the
effects of an entity’s DNR dispatch on a Flowgate




Market Flow Example

Tagl sources from LBA 2 in RTO 1 and sinks to some LBA in RTO 2

LBA 2

G2=100MW
GSF2=10%

LZ=50VMW
LSF2=5%

LBA 1
: G1=100MW
GSF1-20%

L1=100MW
ﬂ LSF1=5%
LBA 3

G3=50MW
GSF3=10%
L3=50MW

LSF3=5%
@_l G4=50MW
GSF4=10%




Step l:Transaction Impacts

Generation Inputs | Participation Factors

Area Unit MW Mobility Factor SF POR/POD
&) (B) (©) (D)=(A*B)/sum(A*B)
LBAl Gl 100 0 20% 0%
LBA2 G2 100 1 10% 100%
LBA3 G3 50 0 10% 0%
LBA3 G4 50 0 10% 0%
LBA4 5% 0%

TDF
(E) = Sum(C*D) - SINK SF

TransactionImpact
(E) * Tag MW




Step 2: Adjust Generation

The adjusted MW in the table below reflects the generation MW adjusted for transaction
impacts

Input Data | Adjusted MW

Type Area Name MW SF Participation Factor POR/POD
&) B) (C) = (A-B*Tag MW)

Gen LBAl Gl 100 20% 0% 100
Gen LBA2 G2 100 10% 100% 0
Gen LBA3 G3 50 10% 0% 50
Gen LBA3 G4 50 10% 0% 50
Load LBAl Ll 100 5% 0% 100
Load LBA2 Ll 50 5% 0% 50
Load LBA3 Ll 50 5% 0% 50




Step 3: Native MW

Calculate native generation serving native load by taking min(Adjusted Generation,
Adjusted Load)

Calculate exporting transfer MW by subtracting the native MW from the adjusted
generation

Adjusted Adjusted Load Native MW Transfer MW
Generation (B) (C) = min(A,B) D)=A-C
&)
LBA1l 100MW 100MW 100MW oMW
LBA2 oMW S50MW oMW oMW

LBA3 100MW 50MW 50MW 50MW




Step 4:Transfer MW

LBAS3 will transfer 5S0MW to LBAZ2.The MW contribution from each resource in LBA 3 will
be based on generation share in that LBA.

Area | Unit | MW | Mobility Factor Native MW Transfer MW

(&) (B) (C) = Native MW+*A/sum(&) | (D)= Transfer MW*(A*B)/sum(A*B)
G3 50 1 25MW 25MW

LBA3
G4 50 1 25MW 25MW




Step 5: Native MW Impacts

Calculate load weighted LSF for all importing areas

Area Unit Native GSF LSF GLDF MW Impact
(B) (B) (9] (D)=B-C AxD
LBA1l Gl 100MW 0.2 0.05 0.15 15SMW
LBA2 G2 oMW 0.1 0.05 0.05 oMW
LBA3 G3 25MW 0.1 0.05 0.05 1.25MW
LBA3 G4 25MW 0.1 0.05 0.05 1.25MW




Step 6: Transfer MW Impacts

Calculate load weighted LSF for all importing areas

Calculate gen weighted GSF for all exporting areas

Areal Area 2 Transfer GSF LSF GLDF MW Impact
(B) (B) (9] (D)=B-C AxD
LBA3 LBA2 S50MW 0.1 0.05 0.05 2.5MW

Market Flow Transfer Impact 2.5MW




Step 1: Market Flow

Market Flow = Native Impact + Transfer Impact

Market Flow =17.5 + 2.5 = 20MW

LBA 2
@_I G2=0MW
GSF2=10%
L2=50MW
LSF2=5%
-
LBA 3

Gs—sumw \ -

GSI‘ 3=10%
L3=50MW

LSF3=5%
G4=50NMW
GSF4=10%

LBA |
@_I G1=100MW
GSF1=20%
\ L1=100MW
:' LSF1=5%

100MIW

RTO 2

LSF4=5%




Step 8:Total Impacts

2.5

17.5

Tag

— Tagged PTP is curtailed via TLR
Impact

Transfer
Impact

—  Market Flow is curtailed via Market

POR/POD
25MW




Shadow Prices




Recap

- Firm Flow and Market Flow make up for the loss of
granularity transitioning from Tags and Reservations to
Economic Dispatch (pre-Market vs post-Market)

- Firm Flow 1s a calculated number that represents the
effects of an entity’s DNR dispatch on a Flowgate

- Market Flow is a calculated number that represents the
effects of an entity’s Market dispatch on a Flowgate

« Market Flows are divided into “buckets’ - Firm and Non-
Firm Flows - based on an entity’s Firm Flow




Market Dispatch

Market wants to dispatch cheapest resource

RTO 1

Gl=0MW G2=16MW

G8F1=33.3% G8F2=66.1%
Offer = $50 Offer =510

FG Limit= 30
FG Flow=50.61

Ll=T6 MW
LSF1=0%




Market Redispatch

When a constraint violation occurs, market will redispatch

RTO 1

Gl=2MW G2=T4AMW
G3F1=33.3% GSF2=66.1%

Offer = §50 Offer = 510

FG Limit =50
FG Flow=350

Ll=16 MW
LSF1=0%




Shadow Prices

- Constraint shadow prices provide the value of market
dispatch on a constraint

- The shadow price can be calculated as
. Sp = Inc Resource Of fer—Dec Resource Of fer

Inc Resource GSF —Dec Resource GSF

$50-%$10
.333—-.667

* SP = =-$120




LMP Decomposition

LMP, = MEC + MLC; + MCC,

LMP, = MEC + (—LF, + MEC) + Y¥_, SF,, = SP,
| |

L -
! !
—> Congestion Component

T Fy - F o ! »
1y055 L.omponent
|

Where

SP,, = Constraint Shadow Price




Congestion Costs

- The MCC at any location is calculated as
- MCC = 5hift Factor * Shadow Price

- The congestion costs at any location can be calculated as
* Cost = MCC * Cleared MW

- Therefore congestion costs can be approximated as
- YYMCC * Cleared MW
- ¥V Shift Factor * Shadow Price * Cleared MW
- ¥V Shift Factor * Cleared MW * Shadow Price
« Market Flow * Shadow Price




Congestion Cost Example

Example 1 Example 2
. Cost = C1*SP*CSF + - FG Flow = G1*GSF +
G2*SP*GSF + G2*GSF +
L1*LSF
L1*SP*LSF
« FG Flow = 2*.333 +
« Cost = 2*%120%.333 + 74*.667 +
74*120%.667 + -16%0
-716*120%*0 . FC Flow = 50
« Cost = $6,000 « Cost = FG Flow * SP

« Cost=50%*120
« Cost = $6,000




M2M Process




Recap

- Firm Flow and Market Flow make up for the loss of granularity
transitioning from Tags and Reservations to Economic Dispatch
(pre-Market vs post-Market)

- Firm Flow is a calculated number that represents the effects of
an entity’s DNR dispatch on a Flowgate

- Market Flow is a calculated number that represents the effects
of an entity’s Market dispatch on a Flowgate

« Market Flows are divided into “buckets’” - Firm and Non-Firm
Flows - based on an entity’s Firm Flow

- Constraint Shadow Price represents the cost of redispatch to
relief a constraint




M2M Objectives

S

Allows a more
efficient re-

dispatch solution
for coordinated
constraints
across multiple
systems

Provides more
consistent and

effective pricing
profile across
the two (2)
Markets

Pools Resources
from both RTOs
to jointly control
transmission
constraints near
the RTO borders

Provides a
payment
mechanism for
two-market
congestion
management



Congestion Management
« TLR

SPP uses TLR process to get relief on SPP flowgates from external
parties

- SPP also provides relief to external flowgates through the TLR
process

- The TLR process involves IDC cutting/reloading schedules and
giving the RTOs a Target Relief MW but there is no true coordination
between RTOs

- M2M

- M2M enhances the TLR process by economically and efficiently
coordinating the re-dispatch of generation to relief flowgates

- M2M process calculates the optimal Relief Request MW and Shadow
Price




MZ2M Coordination Overview

I
Monitoring RTO |
I

‘ Non-monitoring RTO ‘

For congested internal
M2M flowgates,
monitoring RTO initiates
the M2M coordination
with non-monitoring RTO

L

Non-monitoring RTO re-
dispatches its generation if
it can provide relief or
partial relief (by reducing its
market flow) on the M2M

Web service Interface to
exchange the M2M
coordination data
between the RTOs.

Initiate M2M
co-ordination
process

Monitoring RTO continues to
re-dispatch its generation to
relieve the congestion on

M2M flowgate. It calculates its
cost (shadow price) to relieve
the congestion and the change

in relief needed from the non-
monitoring RTO.

to relieve the congestion.

=

{RTBM/UDS |

Both RTOs exchange the
shadow price information
so that the most
economical generation is
re-dispatched to relieve
the congestion on the
M2M flowgate

erminate M2
coordination
process

flowgates at a cheaper cost
than monitoring RTO.

Based on the last received
—~ monitoring RTO’s shadow
price, non-monitoring
RTO continues to re-
dispatch its generation if it
can provide relief or
partial relief at a cheaper
cost.

RTBM/UDS

erminate M2M
coordination
process




Monitoring RTO

- The Monitoring RTO (MRTO) is responsible for the overall
flow on the flowgate

- The MRTO will initiate all coordinating requests

- The MRTO will calculate Relief Request MW based on
current loading and inputs from the Non-monitoring RTO

- The MRTO will economically re-dispatch its generation to
relief the flowgate

- The MRTO will use NMRTO shadow price as a cap if
cheaper than its own shadow price

- The MRTO will close all coordinating requests




Non-monitoring RTO

- Non-Monitoring RTO (NMRTO) will provide relief if
requested from the MRTO

- The NMRTO will send the MRTO market flow data that will
be used to calculate Relief Request MW

- The NMRTO will use the Relief Request MW calculated by
the MRTO to compute the UpperLimit

- The NMRTO will economically re-dispatch its generation
to relief the flowgate

- The NMRTO will use MRTO shadow price as a cap if
cheaper than its own shadow price




MZ2M Settlements

- Firm Flow Entitlement (FFE) will be calculated every 15
minutes

- The NMRTO will either pay or get paid based on their
market flows on the flowgate versus FFE

- If the NMRTO market flow > FFE then NMRTO pays the
MRTO the MW over the FFE x MRTO shadow price

- If the NMRTO market flow < FFE then MRTO pays the
NMRTO the MW under FFE x NMRTO shadow price

« Its in NMRTO best interest to maintain flows under the FFE




Examples

For the purpose of the examples in the next few slides the
following values will be used:

- MRTO
- FFE = 50MW
- MF = 50MW
- SP =$100

- NMRTO
- FFE = 50MW
- MF = 50MW
- SP =$200

« Assume limit on constraint is 100MW
- Note that in M2M, NMRTO SP will be capped at $100




Scenario 1

60

50

40

30

20

10

o

MRTO MF

Hm Initial State

Redispatch State

NMRTO MF

FFE




Scenario 1

TLR

- MRTO Congestion Cost
- MF * SP
- 50 * 100 = $5,000

- NMRTO Congestion Cost
- MF * SP
- 50 * 200 = $10,000

M2M

- M2M Payment
- NMRTO MF = NMRTO FFE
- (MF — FFE) * SP
- (50 -50) * 100 = $0

- MRTO Congestion Cost
- MF * SP
- 50 * 100 = $5,000

- NMRTO Congestion Cost
- MF * SP
- 50 * 100 = $5,000




Scenario 2

70

60

50

40

30

20

10

MRTO MF

Hm Initial State

Redispatch State

NMRTO MF

FFE




Scenario 2

TLR

- MRTO Congestion Cost
- MF * SP
- 50 * 100 = $5,000

- NMRTO Congestion Cost
- MF * SP
- 50 * 200 = $10,000

M2M

- M2M Payment
- NMRTO MF > NMRTO FFE
- (MF — FFE) * SP
- (60 -50) * 100 = $1000

- MRTO Congestion Cost
- MF * SP
- 40 * 100 = $4,000

- NMRTO Congestion Cost
- MF * SP
- 60 * 100 = $6,000




Scenario 3
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Scenario 3

TLR

- MRTO Congestion Cost
- MF * SP
- 50 * 200 = $10,000

- NMRTO Congestion Cost
- MF * SP
- 50 * 100 = $5,000

Note: Assume NMRTO now has
cheaper SP

M2M

- M2M Payment
- NMRTO MF > NMRTO FFE
- (MF — FFE) * SP
- (40 - 50) * 100 = -$1000

- MRTO Congestion Cost
- MF * SP
- 60 * 100 = $6,000

- NMRTO Congestion Cost
- MF * SP
- 40 * 100 = $4,000




MZ2M Benefits

- The M2M benefits lie in that the redispatch of both
markets is coordinated such that redispatch costs are
capped at the cheaper shadow price of either RTO

- In theory, M2M credits or payments should compensate
for either RTO deviating from their DAMKT positions
* RT congestion is hedged in DAMKT
- DA congestion is hedged in TCRMKT

« Therefore M2M credits are not a revenue stream

Note: There is an effort to update the Firm Flows so that it
better reflect each RTOs planning process




Conclusion




M2M 1in Planning

- SPP is still looking if there are any benefits of using M2M
credits in the planning processes

- M2M, theoretically, should cover any congestion
redispatch costs incurred in the market (RT vs DA vs TCR)

- Therefore, assuming that the M2M credits are calculated
correctly, including in the planning processes is not ideal

« Other considerations such as RT unit commitment costs
need to be considered since M2M does not account for
them
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New CSP Study
Process

e Continued focus on SPP-MISO
Coordination

e Futures Development
e Model Development

* Needs Identification

e Solution Development
e Solution Evaluation
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MISO - SPP — Model Building and
Coordination

 MISO Economic Model Building

e 4 MTEP Futures, evenly weighted
e MTEP19 Futures development Q1-Q3 2018
e MTEP19 Economic Models completed Q4 2018

» Utilizes MTEP18 topology and approved projects

e SPP Economic Model Building

e 2 |TP Futures, no specific weighting
e Reference Case (Business as Usual)
 Emerging Technologies
e Scope and futures development takes place July — December the year prior to the study

e MISO and SPP exchange models and data in Q4 and will provide more emphasis
on this step with each iteration of the new CSP

e All stakeholder input and updates on models should be provided through the
respective regional model building process
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SPP and MISO — Needs Coordination & CSP

* MISO and SPP coordinate needs from the ITP and MTEP to determine
the subset of regional needs along the seam that will be emphasized
in the CSP

e CSP needs are identified for the purpose of providing the IPSAC
transparency and a “picture” of the SPP and MISO regional needs
along the seam

*Interregional Projects could be approved to address regional needs not included in the CSP needs
highlighted at the IPSAC
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SPP-MISO Solution Coordination

e Solutions may be provided to either RTO’s Regional Process or directly to
CSP:

e SPP and MISO will consider solution ideas independent of where it is submitted

e Solutions submitted to the regional process do not need to be resubmitted to the
CSP

e Regional and Interregional solutions will be exchanged between RTOs
throughout the CSP process

e Stakeholders may submit issues or feedback to the CSP in any format they
choose and staff will reach out to discuss any questions

e Use the RTO Regional Processes if seeking to qualify for:
 MISO planning participation credit
* SPP incentive points
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SPP-MISO Cost Allocation

* SPP and MISO each calculate project benefits using their respective
regional models
e 20 year benefit

e APC
e Avoided Cost

 SPP and MISQO’s share of project costs are based on the % of the total
project benefit
e MISO Cost = (MISO Benefit)/(MISO Benefit + SPP Benefit)
e MISO Benefit = NPV of MISQO’s benefits as calculated in MISO’s MITEP process

e SPP Cost = (SPP Benefit)/(MISO Benefit + SPP Benefit)
* SPP Benefit = NPV of SPP’s benefits as calculated in SPP’s ITP process.
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SPP-MISO Cost Allocation -> Regional
Processes

* SPP and MISO will use the Interregional Cost Allocation to evaluate
potential projects against other potential regional and interregional
solutions through the regional processes

e The solution will utilize the new cost responsibility for each RTO as
determined by the CSP
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Coordinated System Plan and Regional Project
Approvals

e Results of CSP analysis and recommended projects presented to the
IPSAC

e Official Joint Planning Committee (JPC) Vote and Recommendation

 MISO Regional Approvals
e CSP study details provided with MTEP Report and presented to MISO PAC

e Board of Directors approves project(s) for MTEP “Appendix A”
* SPP Regional Approvals

 Markets and Operations Policy Committee provide recommendation to the
Board on all ITP and CSP projects
* All projects with cost sharing between SPP and MISO must be approved through the CSP

e Board of Directors approve all ITP and CSP projects

@SPP Southwest A MISO
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Coordinated System Plan — Construction and
Ownership

* Interregional Projects solely interconnected to either SPP or MISO,
will utilize that Party’s OATT to designate the entity to construct,
implement, own, operate, maintain, repair, restore, and finance the
applicable Interregional Project.

* Tie-line Interregional Projects interconnected to both SPP and MISO
will utilize each Party’s OATT to designate the entity to construct,
implement, own, operate, maintain, repair, restore, and finance the
applicable Interregional Project based on the benefits determined in
the CSP study

e Additional information in Section 9.7.1 of the SPP-MISO JOA
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Future CSP Coordination Improvements

e Continue to improve understanding of each others respective regional
planning processes

 Increase focus in future studies on reliability, operational, and policy needs
in addition to economic needs

e Coordinate models earlier in the planning process

e Further coordination of regional futures as a part of regional planning
processes

 Single Q1 IPSAC (timing misalignment during this transition year required
scheduling 2 Q1 IPSACs for JOA compliance)

e Continue to check and adjust the new process as we learn potential short
falls

I
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Questions?
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SPP-MISO Coordinated System
Plan Next Steps
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SPP-MISO CSP Next Steps

e IPSAC / Annual Issues Review Meeting — February 26, 2019

e 2-hr webex/conference call

e Continue Needs Discussion
e Stakeholder’s Opportunity to Discuss Needs

IPSAC Recommendation to the JPC on whether to officially perform a CSP in
2019

Discuss path forward for potential 2019 SPP-MISO CSP
e Relay any new information on status of FERC Filing

@SPP Southwest A MISO
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Questions?
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DAMKT Make-Whole
Payment Analysis

Garrett Crowson

501-688-8237
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Purpose

- Seams Steering Committee — Action
Item (078)

- Staff to present regional benefit analysis
for the Morgan Transformer Project to

ESWG




Scope

- Re-execute market studies, and/or use alternate
methods for DAMKT, in attempt to quantify market
benefit of the Morgan XFRM project.

- Shifted to DAMKT Make-whole payment for pure
load distributed cost savings

- Make Whole Payment (MWP)

- Payment to ensure revenue sufficiency for Resources to cover
their eligible costs associated with a Commitment Period. Any
Resource that is economically committed by SPP during the
DA Market or RTBM is eligible for a MWP.

* Includes Start-Up Costs, No-Load Cost, Incremental Energy
Cost, and Operating Reserve Cost
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Assumptions

- Implementing of such project resolves the
BRKXF2BRKXF1 constraint

* Verified with offline N-1 studies where Morgan XFRM and 161
kV upgrade was modeled.

- Implementation of such project would not lead to large
amounts of additional congestion

* Verified with offline N-1 studies where Morgan XFRM and 161
kV upgrade was modeled.

- Utilizing DAMKT cases where BRKXF2BRKXF1was bound
or breached and comparing to exact same case with
constraint removed, would result in delta/cost reduction
or increase.




Method

« Pulled MWP amounts for all days which BRKXF2BRKXF1
was binding or breached

« Re-executed cases without BRKXF2BRKXF1 activated

- Ran MWP estimation on case re-executions without
BRKXF2BRKXF1

- Compared the MWP between the two cases
- Reduction = Original MWP > Rerun MWP
- Increase = Original MWP < Rerun MWP




Method Illustration

Use Make-Whole Payment
Delta for determination of
cost reduction or increase

DAMKT Case with DAMKT Case without
BRKXF2BRKXF1 Activated BRKXF2BRKXF1 Activated
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