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* SUMMARY OF ACTIONS TAKEN -

1. Approved the inclusion of the evaluation of the op-guide to operate the Sioux Falls to Lawrence
115kV line as open as an alternative to the CSP project.
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* 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
8:00a.m., welcomed those in attendance, and asked for introductions.

There were 19 in-person participants and 45 web conference participants, representing 15 of 15 ESWG
members. (Attachment 1 — July 20™, 2017 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 Eric Burkey (SCMCN) proxy for Jody Holland (SCMCN)
¢ Ryan Yokley (SUNC) proxy for Al Tamimi (SUNC)

Agenda Iltem 1c — Review of Agenda

Chair Alan Myers (ITC Great Plains) presented the agenda for review and asked for any additions or
corrections. (Attachment 3 — July 20, 2017 ESWG Agenda).

Kurt Stradley (LES) made a motion; seconded by Tim Owens (NPPD) to adopt the agenda. The
motion was approved unanimously.

Agenda ltem 2 — Review of Past Action Items

Kelsey Allen (SPP Staff) reviewed the list of past action items and asked for any comments or questions.
Action item 160 was removed and replaced with action item 186. SPP staff and stakeholders will begin
discussing how to formalize and document the model data submission guidelines and submission process.
An action item was added (Action item 187) to address the objectives raised to the approved renewable
VOM modeling detailed in the ITP manual. (Attachment 4 — Past Action Items)

ACTION ITEM: Formalize the economic model data guidelines and submission process.

ACTION ITEM: Address the objections raised to the approved renewable VOM modeling detailed in the
ITP manual.

Agenda ltem 3 — 2019 ITP Load and Generation Review

Juliano Freitas (SPP Staff) gave an overview of the upcoming Load and Generation review milestone for
the 2019 ITP assessment. Stakeholders reviewed the data sources to be used (2016 fall NERC Nodal
Simulation Ready data), the vendor data parameters to be utilized, and the data items that will be surveyed.
Juliano reviewed the schedule for the load and generation review and anticipated approval dates. Jason
Schmidt (NextEra) suggested using the spring 2017 data since it will be newer. Juliano shared concerns
with the group that the spring data would not be ready in time, but said SPP staff would consider the updated
source if it was. (Attachment 5 — 2019 ITP Gen and Load Review)
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Agenda Iltem 4 — 2019 ITP Schedule

Juliano Freitas (SPP Staff) gave an overview of the 2019 ITP draft schedule. He presented a flow chart
showing milestone dates and dependencies. It was noted that operational issues and needs assessment
were not included in the chart. SPP Staff is intending to bring a final schedule to the ESWG in October,
including the final dates for each milestone, as well the time and dates for members to review and approve
items. (Attachment 6 — 2019 ITP Schedule)

Agenda ltem 5 — 2019 ITP Scope

Amber Greb (SPP Staff) reviewed the 2019 ITP Scope milestone with the group. She presented the
topics for discussion, requests for approvals in upcoming meetings and the timeline for completing each
item. The ESWG will take recommended futures to the SPC meeting on October 19t and the final scope
document will be up for approval on December 14%. Failure to meet these dates could have a three
month impact to the ITP schedule, as the final 2019 ITP scope is scheduled to go to MOPC for approval
in January 2018. (Attachment 7 — 2017 ITP Scope)

Agenda ltem 6 — 2019 ITP Futures

Amber Greb (SPP Staff) began discussions on potential ITP futures. Amber reviewed the futures used in
the 2015 and 2017 ITP10 studies as well as the proposed MISO MTEP18 futures. A survey will be sent
out asking for input of possible future drivers and specifically those stemming from public policy issues or
needs. SPP staff will compile the results of the survey to continue discussion at the August meeting.
(Attachment 8 — 2019 ITP Futures)

Agenda ltem 7 — SPP-MISO CSP Regional Review

Adam Bell (SPP Staff) informed stakeholders of an additional solution (op-guide to operate Sioux Falls-
Lawrence 115KV line as open) to resolve the 2016 SPP-MISO Coordinated System Planning (CSP) study
need that XCEL requested SPP to evaluate. SPP staff recommended a modification of the approved
Regional Review (RR) study scope to include evaluation of this op-guide. Clayton Mayfield (SPP Staff)
presented preliminary results based on the original RR scope and sensitivities discussed at prior
meetings. The benefit of the project in Future 1 compared to Future 3 caused the group to question the
modeling assumptions, specifically the MISO MTEP16 sub-regional wind totals in Future 1. Steve Gaw
(Wind Coalition) suggested modifying MISO’s wind totals in Future 1 for further benefit evaluation. Alan
Myers (ITC) reminded ESWG of conflicts experienced in the 2014 MISO SPP CSP study RR when MISO
moved SPP’s renewable resources during project evaluations and suggested SPP should not tamper with
MISQO’s renewable resource siting MW totals. The group agreed. As a result of this conversation, ESWG
asked SPP staff to provide current MISO installed wind capacity to help the group gauge benefit numbers
seen across all scenarios for the next ESWG. (Attachment 9 — SPP-MISO CSP Regional Review)

Anita Sharma (AEP) made a motion; seconded by Jon Iverson (OPPD) to include the evaluation
of the op-guide to operate the Sioux Falls to Lawrence 115kV line as open as an alternative to
the CSP project. The Motion was approved.

Agenda Item 8 — High Priority Study Scope Update

Kelsey Allen (SPP Staff) provided an update on the development of the High Priority Study scope
requested by the SPP Board. Kelsey presented SPP’s approach to the study and scenarios at both the
MOPC and SPC last week and gathered feedback. The MOPC members had much discussion on the
topic but could not come to consensus on formal direction, with two votes failing to pass the required
majority of support. SPP staff will consider the discussion at the MOPC and SPC meetings and make a
recommendation to the Board, since neither group provided formal direction.

Agenda ltem 9 — 2018 ESWG Meeting Schedule

Amber Greb (SPP Staff) showed the ESWG potential dates for future meetings. The ESWG discussed
possible locations for meetings such as Michigan (ITC) and Denver (Xcel Energy). No dates have
officially been set. (Attachment 10 — 2018 ESWG Meeting Schedule)

Closing ltems
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Chair Alan Myers (ITC) requested other items meriting discussion.

List of action items from the meeting:

1. Formalize the economic model data guidelines and submission process.

2. Address the objections raised to the approved renewable VOM modeling detailed in the ITP
manual.

The meeting was adjourned at 3:00 PM.

Respectfully Submitted,
Kelsey Allen
ESWG Secretary
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Name

Adam Bell

Adrienne Blaine

Al Tamimi

Alan Myers

Amber Greb

Anita Sharma

Antonio (SPP)

Ben Abing

Bennie Weeks
Bethany King

Bill Leung (NPRB)
Bruce Cude

Chris Cranford (SPP)
Chris Hagman (ATC)
Chris Jamieson-SPP
Clayton Mayfield (SPP)
Diwakar Tewari

Don Frerking (KCP&L)
Eric Burkey

Evan Racine-Johnson (GSEC)
Gayle Nansel

Gimod Olapurayil

J.P. Maddock

James Bailey

Jarrod Wolford

Jason Davis

Jason Schmidt (NextEra)
Jason Shook (GDS/ETEC)
Jeremy Harris (Westar)
Jeremy Severson

Jim Jacoby

Joe Fultz

John Bell (KCC)

John Boshears

Jon lverson

Josh Verzal

Joshua Tupper (EDE)
Josie

Juliano Freitas

Kelsey Allen

Kevin Foflygen (SPRM)
Kirk Hall

Kurt Stradley

Leon Howell

Liz Gephardt (SPP)
Marisa Choate

Email

abell@spp.org
adrienne.blaine@wfec.com
atamimi@sunflower.net

abarber@spp.org
babing@itctransco.com

bking@empirdistrict.com
bleung@bjleung.com
bruce.cude@xcelenergy.com
ccranford@spp.org
chagman@atcllic.com
Cjamieson@spp.org
cmayfield@spp.org
diwakar.tewari@leidos.com
don.frerking@kcpl.com

eracine-johnson@gsec.coop
nansel@wapa.gov
golapurayil@itctransco.com
jpmaddock@bepc.com
jbailey@spp.org

jason.schmidt@nee.com
jason.shook@gdsassociates.com

jeremy.harris@westarenergy.com

jseverson@bepc.com

jfultz@grda.com
j.bell@kcc.ks.gov
john.boshears@cityutilities.net

jverzal@oppd.com
jtupper@empiredistrict.com
daggett@wapa.gov

kallen@spp.org
kevin.foflygen@cityutilities.net

khall@spp.org

lgephardt@spp.org
mchoate@spp.org

Company

ITC
SPP
AEP

Xcel Energy/SPS

South Central MCN

NTEC
SPP

AEP

OPPD

Spp
SPP

LES
OGE

Attendance
Webex
Webex
Webex
In Person
In Person
In Person
Webex
Webex
In Person
Webex
Webex
Webex
Webex
Webex
Webex
Webex
Webex
In Person
In Person
Webex
Webex
Webex
Webex
Webex
In Person
In Person
Webex
Webex
Webex
Webex
In Person
Webex
Webex
Webex
In Person
Webex
Webex
Webex
In Person
In Person
Webex
Webex
In Person
In Person
Webex
Webex
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Michael Watt (OMPA)
Michael Wegner (ITC)
Mounika Kurra (Quanta)
Natasha Henderson
Nikki Roberts

Randy Collier (CUS)
Rodica Donaldson (EDF RE)
Ross Hohlt

Ryan Baysinger

Ryan Yokley

Sharon Segner
Shawnee Claiborn-Pinto
Steve Gaw

Tim Owens

Wayne Penrod

Yan Du

Zac

mstoltz@bepc.com
mwatt@ompa.com
mwegner@itctransco.com
mkurra@quanta-technology.com

GSEC
nroberts@spp.org
randy.collier@cityutilities.net
rodica.donaldson@edf-re.com
dhohlt@ameren.com
ryan.baysinger@kcpl.com

Sunflower
ssegner@I|spower.com
shawnee.claiborn-pinto@puc.texas.gov

Wind Coalition
tjowens@nppd.com

Sunflower

ydu@Ispower.com
hagerzc@oge.com

Webex
Webex
Webex
Webex
In Person
Webex
Webex
Webex
Webex
Webex
In Person
Webex
Webex
In Person
In Person
In Person
Webex
Webex






1. Eric Burkey (SCMCN) proxy for Jody Holland (SCMCN)

Alan/Kelsey,

Eric has my proxy for the 7/20 ESWG. Thanks.

Jody Holland

Vice President, Planning
South Central MCN, LLC
Midcontinent MCN, LLC
MidAtlantic MCN, LLC
Gridliance West Transco, LLC
Cell: 501-681-5950

jholland@aqridliance.com

GridLiance, a Blackstone Portfolio Company
2 N. LaSalle Street, Suite 420
Chicago, IL 60602

www.gridliance.com

GRIDLI®NCE

2. Ryan Yokley (SUNC) proxy for Al Tamimi (SUNC)

From: "Tamimi, Al" <atamimi@sunflower.net>

Date: 7/19/17 11:42 PM (GMT-06:00)

To: "Myers, Alan K." <amyers@Itctransco.com>

Cc: "Yokley, Ryan" <ryokley@sunflower.net>

Subject: [EXT] Proxy


mailto:jholland@gridliance.com
http://www.gridliance.com/
mailto:atamimi@sunflower.net
mailto:amyers@Itctransco.com
mailto:ryokley@sunflower.net

Caution - External Sender

Contact the ITC Helpdesk with any questions or concerns.

Ryan Yokley has my proxy for the ESWG meeting on Thursday until 10 am. | should be able to dial in after
10.

Thanks

Al
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- AGENDA -

8:00am — 3:00pm

1. Administrative ltems

a. Callto Order, INtrodUCHIONS. .......ccoiiiiiieiiee e Alan Myers (5 minutes)

D.  RECEIPL OF PIOXIES ...oeiiiiiiiiiiiiiie et Kelsey Allen (1 minute)

C. Review of AgeNdal.........ccccvviiiiiiiiiiiiie e Alan Myers (1 minute)
2. Review of Past ACtION TEMST ........coiiiiiiiiiiic e Kelsey Allen (5 minutes)
3. 2019 ITP Load and Generation ReVIEW! ...........ccccoviiieeiiiiee e Juliano Freitas (15 minutes)
A, 2009 ITP SCREQUIEL +sesssseeeeseseeessssssssssisieessssss i Juliano Freitas (15 minutes)
5. 2019 ITP SCOPEL.... ..ttt e et e e e s nraee s Amber Greb (30 minutes)
6. 2019 ITP FULUIESI......oeiii ittt et s e e e e e e e e et re e e s sbbe e e e e nabe e e e annes All (120 Minutes)
7. Regional Review Study Scope! (Approval ltem) ......ccccovciveeiiiiiee e Adam Bell (60 minutes)
8. High Priority Study Scope Update ..o Kelsey Allen (30 minutes)
9. 2018 ESWG Meeting SChedUIBY .........cooiiiiiie ittt All (30 minutes)
O @1 (01 aTo I (=71 0P PPTTTR All (5 minutes)

a. Summary of Action Items (Kelsey Allen)
b. Future Meetings
i. August 16-17t%h, 2017: Grand Hyatt, Denver, CO
ii. September 14th, 2017: 8t Floor AEP Offices, Dallas, TX
ii. October 12t, 2017: 8% Floor AEP Offices, Dallas, TX
iv. November 81M-9th, 2017: SPP Corporate Offices, Little Rock, AR
v. December 14t 2017: 8™ Floor AEP Offices, Dallas, TX

! Background Material Included



Southwest Power Pool, Inc.
ECONOMIC STUDIES WORKING GROUP

Pending Action Items Status Report

July 201, 2017

Action Item

Date
Originated

Status

Comments

151 | SPP staff to look into optional May 20™, In Progress February, 2017:
software tools for use in ITP studies. 2015 SPP Staff Presentation on EGEAS.
Hold on investigation of
alternatives until EGEAS
and ABB’s new Capacity
Expansion tool are able to
be fully tested and
compared.
160 | SPP staff and the ESWG are to January 21%, In Progress | Combined item
ﬁ ; : ; :
165 | ESWG to review the assumed May 13, In Progress
beqeflt of mandated reliability 2016 RARTF ESWG
projects
166 | ESWG to review the impacts of May 13, In Progress
using the system reconfiguration 2016 RARTF ESWG
hybrid approach for the Assumed
Benefit of Mandated Reliability
Projects
167 | ESWG to review the classification of May 13", In Progress
projects in the ITP process 2016 RARTF ESWG
172 | SPP staff to develop examples and June 16™, In Progress Discussions should
language for tackling synergies of 2016 SPP Staff continue with SAWG for
power flow and economic generation coordination of
data. methodology, as
appropriate.
173 | SPP staff to develop a process for June 16%, In Progress
annual update of the economic 2016
model with vendor data. SPP Staff
183 | SPP staff to perform transmission September In Progress
outage analysis in the first part of 15%, 2016
2017 to determine the appropriate SPP Staff
APC benefit percentage to utilize for
the mitigation of transmission
outages benefit metric.
184 | ESWG to have a future agenda item April 20™, In Progress
for education and discussion of the 2017 ESWG

derivation and use of the net plant




carrying charge (NPCC) value used
in the ITP process for project cost
calculations.

Formatted: Superscript

185 | ESWG to continue working on and June 29, In Progress
finalize the Resource Siting Manual 2017 ESWG

186 | Formalize the economic model data July 20, In Progress Replaces action item 160
quidelines and submission process 2017 SPP staff

187 | Address the objections raised to the July 20, In Progress
approved renewable VOM modeling 2017 SPP

detailed in the ITP manual

staff ESWG

/{ Formatted: Superscript
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2019 ITP Gen Review Overview

Timeline:

e July 2017 — January 2018

- Stakeholder review starts in September

- Working Group Final Approval in January
Working Group Involvement:

- ESWG

- TWG

- MDWG




2019 ITP Gen Review Overview

- 2016 Fall NERC Nodal Simulation Ready Model
from ABB used as data source

- Machines from summer peak year 2,5, & 10 0of 2018
Series Powerflow models to be used

- Items to be surveyed:
+ Unit Ownership Percentages
+ Wind and Solar Accreditation

+ Wind Generation Pricing Information

- ABB data parameters to be reviewed:
+ Summer/Winter Max Capacity (MW)
+ Unit Commission & Retirement Date
+ Fixed and Variable O&M Costs ($/MWh)
* Annual Maintenance Hours
- Heat Rates & Profiles
* Must Run Designation
+ Forced Outage Rate

* Unit Name & Short Name
* Unit & Bus Number
 Unit Category

* Fuel Forecast

* Hydro Energy Limits

+ Effluents

- Emission Rates
 Physical State Location




2019 ITP Gen Review Timeline

Duration
Task Start Date (Days) End Date
Post Generation Review for Stakeholder Review 9/1/2017
Stakeholder Feedback Period 9/1/2017 32 10/2/2011
Send out RAR and Waiver Request to Stakeholders 9/15/2011
Stakeholder RAR and Waiver Request Submittal Period 9/15/2011 26 10/11/20117
Working Group Meetings on RAR and Waiver Requests 10/1/2017 11/30/2017
Post Existing Generation Review for WG meetings 12/6/20117 12/1/2011
Working Group Meetings on Existing Generation 12/13/2011 12/14/2011
Generation Data Locked Down 12/22/2011
Working Group Materials/Presentation Posting 1/4/2018*
Working Group Milestone Approval 1/11/2018*

*Subject to change based on future working group meeting dates




Other Non-Standard Items

- Renewable Generation Profile Recommendation
- NREL 2012 Wind Profiles
« NREL 2006 Solar Profiles




2019 ITP Load Review Overview

Timeline:

e July 2017 — January 2018

- Stakeholder review starts in September

- Working Group Final Approval in January
Working Group Involvement:

- ESWG

- TWG

- MDWG




2019 ITP Load Review Overview

- 2016 Fall NERC Nodal Simulation Ready Model from
ABB used for load shapes

- Peak Load from summer peak year 2, 5, & 10 of 2018 Series
Powerflow models to be used

- Items to be surveyed:
- Load factors by Demand Group
* Loss factors by Demand Group

» [tems to be reviewed:

- Demand Group Mappings (Economic Load Ownership
Legend)

- Non-Scalable and Scalable Loads (2018 MDWG)
- Hourly Load Profiles (ABB Reference Case)
- Monthly Peak & Energy Percentages (ABB Reference Case)




2019 ITP Load Review Timeline

Duration
Task Start Date (Days) End Date
Post Load Review for Stakeholder Review 9/1/2017
Stakeholder Feedback Period 9/1/2017 32 10/2/2011
Post Load Review Results for Stakeholder Review 11/3/2011
Stakeholder Review Period 11/3/2011 15 11/17/2011
Post Load Review for WG meetings 12/6/2011 12/7/2011
Working Group Meetings on Load Review 12/13/2017 12/14/2017
Load Data Locked Down 12/22/2011
Working Group Materials/Presentation Posting 1/4/2018*
Working Group Milestone Approval 1/11/2018*

*Subject to change based on future working group meeting dates




sy Powerflow Model Build
Existing Generation Review - Stakeholder Feedback
RAR/Waiver Request Period
Posting for WG Meetings
I 1 0ad Review - Stakeholder Feedback
B Load Review - Stakeholder Review

@ rosting for WG Meetings

WG Approval
Jan 11

2017 2018

RAR/Waiver Requests to WGs Dec 22 Jan11
— Gen/Load Lockdown WG Approval




ITP Study Draft
Schedule



3 5 -
POLICY RESOURCE
SURVEY PLANNING
1= ' g PHASE 1
CZ‘}VLG 3/1 c ESWG
- 2/1-3/1
6. 1. 8. 9.
RESOURCE SITING GEN OUTLET CONSTRAINT
2. PLANNING PLAN FACILITIES ASSESSMENT
SCOPE »  PHASE2 = »  (GOF) and DC-to-AC Prep
ESWG/TWG/MOPC ESWG ESWG TWG ESWG Review/TWG Approval
8/1-Jan. 2018 MOPC 3/1-8/1 3/1-8/1 3/1-8/1 8/15 - 10/30
A ‘ I F 9
v v
1. 4. 10. . 13a.
POWERFLOW | ECONOMIC MODEL (including PowerFlow changes) Model Updates after Begin Common Base
MODEL > < Oct MOPC/BOD | . . .. Reliability
DEVELOPMENT ESWG Approval (NTCs, Re-evals) Needs Assessment
- TWG
7/15 = 2/1 > _
BB 11/1 -11/15 R
F 3
Y l
1.
LOAD 11. 12. 13b.
GEN 41 FINAL CONSTRAINT FINAL DC-to-AC Conversion NEEDS
REVIEW BENCHMARKING AEESATETT i For Reliability BA Models » ASSESSMENT
MDWG/ESWG/TWG 2 =8 ESWG Review/TWG Approval WG (ALL)
7/15 = 2/1 11/15 - 12/10 12/10- 1/15 1/2-3/18




Economic
Assessment
1/2-3/15

ITP ASSESSMIENTS AND ANALYSIS

A

Benefit
Metrics
8/16 -9/20

Policy
Assessment
1/2-3/15

Planning
Summit
DPP TO Cost TO Cost
Window Estimate #1 Estimate #2
3/15-4/15 6/10-6/25 7/10-1/25
v v v v
Soluti
OTHHOnS . Portfolio Development

Evaluation » 6/10—8/15
3/15-6/10

Reliability
Assessment
1/2-3/15

Sensitivity
8/16 —9/20

\ 4

Stability
Analysis
8/16 —9/20

TWG/ESWG
SEP
2019

Report MOPC
OCT 2019

Rate

Impacts
8/16 - 9/20
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2019 ITP Scope Overview

Timeline:

» July-December 2017

- Taking to MOPC January 2018 for approval
Working Group Involvement:

- ESWG, TWG, ORWG, SPC, MOPC




2019 ITP Scope Overview

- Futures - Renewable Accreditation®
- Project Schedule*® - Sensitivities
- Fuel Price Adjustments » Criteria for Operational
o . Solutions*
- Emission Price
Adjustments « Operational Portfolio
Development*

« Must Run Criteria

« Consolidation
« Conventional Generator

Prototypes - Stability Analysis*

*To be added in the ITP Manual in the future



2019 ITP Scope Timeline

TOPIC

Futures

Fuel & Emissions Price Adj.

JUL

Conv. Gen. Prototypes

Criteria for Oper. Projects

Portfolio Consolidation

AUG SEP
ESWG - TWG - SPC*

oCT

NOV DEC JAN

ESWG

ESWG

ESWG - TWG - ORWG
ESWG - TWG

Sensitivity Metrics

ESWG-TWG

Project Schedule

Renew. Accreditation

Stability Analysis

Final Scope Doc

Must Run Units

*Futures will go to the SPC in October

ESWG - TWG

ESWG

TWG
ESWG - TWG




ESWG Schedule

Rugust 16" (7 day review) October 12t (7 day review)

- Futures « Futures® (SPC on Oct. 19)

- Conventional Generation - Criteria for Ops. Projects
Prototypes

L _ ' - Project Schedule*
- Criteria for Operational Projects . Stability Analysis

- Renewable Accreditation . Must Run Units Criteria®

+ Stability Ana.lysis o - Portfolio Consolidation
- Must Run Units Criteria November 15% (I day review)

th .
Sept 14 (7 day review) . Fuel and Emission Price Adj.*

- Futures - Criteria for Ops. Projects*

- Conv. Gen Prototypes*® . Stability Analysis*

- Criteria for Ops. Projects . Sensitivity Analysis*

° 1 1 *
Renewable Accreditation - Portfolio Consolidation*

+ Stability Analysis December 14t (7 day review)

« Must Run Units Criteria - Final Scope Document*#*

*Approval Item

**Potential for conference calls: Sept, Oct, & Nov

***Failure to approve has a 3 month impact to our ITP Schedule
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Today’s Discussion

« Futures in Other Studies
* Previous ITP Assessments
- Other Regional Assessments

- Future Driver Development

- Impacted Modeling Inputs

- Variables of Impacted Inputs
- Stakeholder Input

- Next Steps




2015 ITP10 Futures

Future 1: Business as Usual
- All statutory/regulatory renewable mandates and goals
- Other energy or capacity as identified in the Policy Survey

- Load growth projected by LSEs
* Included the High Priority Incremental Loads

- SPP member-identified generator retirement projections

- This future assumed no major changes to policies that are
currently in place

Future 2: Decreased Base Load Capacity

« This future considered factors that could drive a reduction in
existing generation

« Retired coal units less than 200 MW
- Reduced hydro capacity by 20%

« Utilized the Palmer Drought Severit¥l to simulate a reduction in
existing capacity affected by drought conditions
+ 10% under moderate
+ 15% under severe

« 20% under extreme




2017 I'TP10 Futures

Future 1: Regional Clean Power Plan Solution

- EPA CPP implemented at the regional level by meeting
emission targets within the SPP footprint and each of its
neighboring regions

- Increased large-scale solar development

- Minimal distributed solar development

Future 2: State-Level Clean Power Plan Solution

- EPA CPP implemented at the state level by meeting emissions
targets within each state

- Increased large-scale solar development
- Minimal distributed solar development
Future 3: Reference Case

- No major policy changes

- Competitive wind

- High availability of natural gas

- Increased large-scale and distributed solar development



MISO MTEP18 Futures

Limited Fleet Change
- Existing generation fleet remains relatively static

- Policy environment encourages coal generation to remain
online

- Renewable additions are driven solely by current
Renewable Portfolio Standards under low demand &
energy growth rates

- Natural gas prices are low

Continued Fleet Change (Reference Case)

+ Coal retirements reflect historical retirement levels based
on average age of retirement

- Renewable additions continue to exceed current
Renewable Portfolio Standard Requirements

- Natural gas prices are consistent with industry long-term
reference forecasts




MISO MTEP18 Futures

Accelerated Fleet Change

Increased demand & energy drives higher natural gas prices

Carbon regulations targeting a 20% reduction from current
levels are enacted

Increased Renewable additions

Natural gas reliance increases as a result of new capacity
needs driven by the need to replace retired capacity

Distributed and Emerging Technology

State level policies reflect desires for local reliability and
optionality

Mid-level coal retirements reflect economics and age limits

Nuclear unit licenses are not renewed due to trends toward
distributed resources and resulting economics

Increased renewable additions

High growth rate for demand & energy to reflect adoption of
electric vehicle technology on a broader scale




Potential Future Drivers

- Natural Gas Supply - Severe Weather
- High or Low - Winter Impacts

- Emerging Public Policy * Drought

- Renewable Development * Catastrophic Events
- PTC and ITC - Physical/Cyber Security
- Technology learning curves * Threat of attack

- Emerging Technology - Economic

Development/Collapse
* Demand Response

- Energy Efficiency - WECC Connectivity

- Storage - Load Growth

- Distributed Generation ,
- Changing Renewable
 Large Number of Electric Portfolio Standards
Vehicles




Impacted Modeling Inputs

- New generation capital costs

- Demand growth rates

- Energy growth rates

- Natural gas prices

- Coal prices

- Emission costs

- Retirements

- Renewable portfolio standards

- Energy efficiency




Impacted Modeling Inputs

Drivers

Key Assumptions Future A Future B

Demand Growth Rates B&$A +XX% -XX% XX%
Energy Growth Rates RO +XX% -XX% XX%
Natural Gas Prices Vendor Data +XX% -XX% Vendor Data
Emissions Prices Vendor Data +XX% -XX% Vendor Data
Retirements Age-Based Age-Based+ Age-Based- Age-Based

Other Assumptions

Multiple futures may be discussed, but the 2019 ITP will be limited to 2
futures.




Stakeholder Input

- Drivers Survey

- What are probable or reasonable drivers for 2019
ITP Assessment?

- Public Policy Drivers
* Driver vs. Future

- SPP to send to WG’s by July 215t with a two-week
feedback period

« SPP SPC Feedback

- Taking ESWG Future recommendation to the
October 19™" meeting




Next Steps

- SPP to send out drivers survey by July 215t
- Survey feedback needed by August 3™

- Refine drivers and group into potential
futures during the August 16-17" meeting




SPP-MISO CSP
Regional Review

Update

July 20,2017



Scope Update




Regional Review Scope

- 2017 Regional Review Objective

* Verify Loop One Split Rock — Lawrence 115 kV ckt into
Sioux Falls (I18) benefit to SPP

- Need Solving: Sioux Falls — Lawrence 115kV FLO
Sioux Falls — Split Rock 230kV

- 2017 ITP1I0 F1 and F2 Need

- ESWG Motion Recap:

- Conduct the 2017 Regional Review utilizing the 2017
ITP10 Future 1 and Future 3 2025 sidebar model to
calculate a 1-year B/C ratio on the approved
Interregional Project

- Model Update: Increase rating of Sioux Falls —
Lawrence 115kV to 262MVA (W/S)

* l-year 1.0 B/C requirement (RR Criteria)




Potential Regional Review
Scope Revisions

- New op guide opens the Sioux Falls to
Lawrence 115 kV Line

« CSP Need is Sioux Falls — Lawrence 115kV
FLO Sioux Falls — Split Rock 230kV

- Stakeholder request for SPP staff to study
the benefits of operating the Sioux Falls to
Lawrence 115 kV line as open as an
alternative to the CSP Project

- No option for approval




Potential Regional Review
Scope Revisions Cont.

- Recommendation

- Amend the scope to include language
allowing the consideration of operating the
Sioux Falls to Lawrence 115 kV line as open
as an alternative to the CSP project

- Report on results of the analysis at the
August 2017 ESWG Meeting




Current Scope
Analysis




118: Loop One Split Rock-Lawrence 115 kV

ckt into Sioux Falls
* Project Details:

» Location: South
\ Dakota
« Congestion
“Pathfinder Analysis:

) ‘ Completely
relieves

-‘='£'. it Rock .
/ congestion on
Lawrence —
‘\ Sioux Falls 115
' kV
* Need: Sioux
Falls — Lawrence

115kV FLO
N Sioux Falls —
— i Split Rock 230kV
l Opén an existing line

115KV, 161KV

68k




118 Project Results

- Cost includes SPP’s 18.52% of the $6.15M (20169%)
and inflated at 2.5% to 2017%

- Study level cost estimate

- 100% of congestion relieved in F1 and F3
- F1 Congestion Score: 67.5k
- F3 Congestion Score: 2.3k

- Meets 1-year 1.0 B/C requirement in both futures

Project Cost | Nominal NPCC Cost | 1-Year Project Benefit | SPP 1-Year B/C
Project Description (20175M) (20175M) (20175M) (2017)

Loop Split Rock - Lawerence 115kV ckt
into Sioux Falls (118)
Loop Split Rock - Lawerence 115kV ckt
into Sioux Falls (118)

$1.17 $0.21 $5.27 24.88

F3 $1.17 $0.21 $0.62 2.94




F3

118 Project Results Cont.

- Carbon Adder Sensitivity

Sensitivity - No
Sensitivity - 2017 Sensitivity - No |Carbon Adders +2017

SPP 1-yr RR ESWG Motion ITP10 Portfolio Carbon Adders ITP10 Portfolio

Nominal SPP 1-yr |SPP 1-yr |SPP 1-yr |SPP1-yr |[SPP1-yr |SPP 1-yr |SPP 1-yr |SPP 1-yr
NPCC Cost |Benefit Benefit Benefit Benefit
$212,010 $5.27M 24.88 $3.5M 16.49  S0.69M 3.25 $0.62M 2.93

$212,010 $0.62M 2.94 $0.17M 0.8




Sioux Falls — Lawrence
Economic Evaluation Summary

- 118 Summary
- Fully relieves congestion on the Need across all sensitivities
 Provides positive benefit to SPP across all sensitivities

- Potentially provides congestion relief under multiple different
contingencies in the area







2018 ESWG
Meeting Schedule

ESWG
July 20t%, 2017



Proposed Schedule — 15t Semester

January April
SI{M]|T|IW|T|F|[S SI{M]|T|IW|T|F[S
304 5] 6 1] 21 03] 4] 5[ 6] 7
71 8| 9| 10 12] 13 8] 9| 10| 11| 12 13| 14
14{ 15| 16| 17k 19| 20 15( 16| 17| 18| 19| 20| 21
21| 22| 23| 24| 25| 26| 27 22| 23| 24 25 27| 28
28] 29| 30| 31 29| 30
February May
SIM] TI{W]T]F|S SIM] TI{W]T]F|S
1 3 1 2] 3] 4] 5
4] 5] 9 7. 9] 10 6| 7| 10] 9 10 11} 12
11] 12| 13| 148 16| 17 13| 14| 15 16 18| 19
18| 19| 20| 21) 22| 23| 24 20| 21) 22| 23| 24| 25| 26
25| 26| 27| 28 27| 28| 29| 30f 31
March June
SIM|[T[W|T|F]|S SIM|[T[W|T|F]|S
1 2] 3 [ 2
4 5[/ 06| 7] 8 10 3] 4] 5[ 6/ 07] 8 9
11] 12] 13 14 16| 17 10 11| 12| 13 24 15[ 16 .
18] 19| 20| 21| 22| 23| 24 17| 18| 19| 20| 21| 22| 23
25| 26| 27| 28] 29| 30| 31 24| 25| 26| 27| 28| 29| 30

Location
January 11
February 14-15
March 15
April 26 Kansas City
May 16-17
June 14
BOD CAWG SSC Combination Dates
RSC TWG SPC ESWG/TWG
MOPC ESWG SAWG ESWG/SSC
PCWG MDWG ESWG/PCWG
Summit RTWG [ ]spp Holiday SSC/CAWG
PCWG/TWG/SSC
PCWG/SSC
SAWG/TWG

ESWG/SAWG




Proposed Schedule — 27¢ Semester

July October

SI{M]|T|IW|T]|F]|S SIM|TI|IW]|T]|]F|]S

1] 2] 3] 4] 5| 6f 7 1102 3] 4 5[ 6

8] 9| 10| 11} 12| 13| 14 71 8] 9 10 12] 13
15[ 16| 17| 18|kl 20| 21 14( 15| 16| 17k 19| 20
22| 23| 24 26| 27| 28 21| 22| 23| 24| 25| 26| 27
29] 30| 31 28| 29| 30| 31

August November
SIM]T{W]T]F|S SIM|T[W]T]F]S
2] 3] 4 1l 2] 3

5] 6] 9 8 9] 10] 11 4 5] 6 7“ 9[ 10
12] 13] 14 15 17| 18 11] 12| 13| 14| 15| 16 17
19| 20| 21| 22| 23| 24 25 18[ 19| 20| 21| 22| 23| 24
26| 27| 28| 29| 30| 31 25| 26| 27| 28| 29| 30

September December
S{M]|T|W|T]|F]|S S{M|T|W]|T]|]F]|S
1

2| 3| 4 5|06 7] 8 2| 3[04 5,06 7

9] 10| 11 12 14| 15 9| 10| 11| 12| 13| 14| 15
16| 17| 18| 19| 20| 21| 22 16| 17| 18 19 21| 22
23| 24| 25| 26| 27| 28] 29 23| 24| 25| 26| 27| 28] 29
30 30| 31

Location
July ? Michigan
August 15-16
September 13
October 11
November 7-8
December 20
BOD CAWG SSC Combination Dates
RSC TWG SPC ESWG/TWG
MOPC ESWG SAWG ESWG/SSC
PCWG MDWG ESWG/PCWG
Summit RTWG [ ]spp Holiday SSC/CAWG
PCWG/TWG/SSC
PCWG/SSC
SAWG/TWG

ESWG/SAWG
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