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1. Al Tamimi proxy to Wayne Penrod

From: Tamimi, Al [mailto:atamimi@sunflower.net]

Sent: Thursday, June 15, 2017 12:29 PM

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

Subject: [EXT] Wayne Pernod had my proxy for today's meeting

Caution - External Sender

Contact the ITC Helpdesk with any questions or concerns.

2. Jody Holland proxy to Eric Burkey

From: Holland, Jody

Sent: Thursday, May 18, 2017 9:53 AM

To: Alan Myers (amyers@itcgreatplains.com) <amyers@itcgreatplains.com>; Kelsey Allen
<kallen@spp.org>

Cc: Eric Burkey <EBurkey@gridliance.com>

Subject: **External Email** proxy for 6/15 ESWG meeting

Alan/Kelsey,
I’'m giving my proxy to Eric Burkey for the 6/15 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@gridliance.com

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

Chicago, IL 60602

www.gridliance.com

GRIDLI&NCE

Portfolio
Blackstone FefSinieing



mailto:atamimi@sunflower.net
mailto:amyers@Itctransco.com
mailto:jholland@gridliance.com
http://www.gridliance.com/
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ECONOMIC STUDIES WORKING GROUP
June 15%", 2017
8" Floor AEP Offices — Dallas, TX
- 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. ITP Scope Standardization — Resource Siting! (Approval Item) ................ Chris Jamieson (60 minutes)
4. Regional Review Study Scope?® (Approval Item) .......ccccceeivvieeeiiiiee i Adam Bell (30 minutes)
5. High Priority Study Scope Update .........cccceviiiiiiiiiieee e ceinieeee e e Kelsey Allen (30 minutes)
6. ITP Study SChedUIE........ceeeiieeeee e Juliano Freitas (60 minutes)
7. ITP Project Study Cost EStIMatioN?.........cc.ceeeiiiviieeiiiiieeeiiieeeesiieeessieee e Juliano Freitas (30 minutes)
8. 2019 ITP SCOPE KICKOFT ... All (60 minutes)
9. PROMOD HD OVEIVIBW .....uuiiiieeiiiiiiiiiieee e ettt e e ettt e e e e e s snabe e e e e e e s ennneees ABB Staff (60 minutes)
O R @1 (01 o To I (=11 0P PPTTT TP All (5 minutes)

a. Summary of Action Iltems (Kelsey Allen)
b. Future Meetings
i. June 29", 2017: Net Conference
ii. July 20t 2017: 8t Floor AEP Offices, Dallas, TX
ii. August 161-17t 2017: Grand Hyatt, Denver, CO
iv. September 14, 2017: 8" Floor AEP Offices, Dallas, TX
v. October 12t, 2017: 8% Floor AEP Offices, Dallas, TX
vi. November 15h-16%, 2017: SPP Corporate Offices, Little Rock, AR

! Background Material Included
2 ‘Study Estimate’ is the defined term in Section 8 of BP 7060



https://www.spp.org/documents/37750/spp%20oatt%20business%20practices%2020160412.pdf
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vii. December 14t 2017: 8t Floor AEP Offices, Dallas, TX

Relationship-Based ¢ Member-Driven e Independence Through Diversity

Evolutionary vs. Revolutionary e Reliability & Economics Inseparable



Southwest Power Pool, Inc.
ECONOMIC STUDIES WORKING GROUP

Pending Action Items Status Report

June 15", 2017

Action Item _D_ate Status Comments
Originated
057 | SPP staff will write a straw-man August 239, a-Progress | A draft resource siting
procedure or portion of the ITP 2012 spp whitepaper will be
manual that deals with conventional developed for review mid-
and wind generation planning and StaffComplete | 2016.
siting within the ITP process. The April 2017: currently
process should be in place by the targeting 2 weeks first
Spring of 2015. week in May 2017 for
draft.
151 | SPP staff to look into optional May 20th, In Progress Staff is meeting with
software tools for use in ITP studies. 2015 SPP Staff software vendors and
users and expects to have
a recommendation on any
potential resource
planning software changes
by 4t quarter 2016.
February, 2017:
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 215, In Progress Combined item
formalize standard procedures for 2016 SPP representative of Al148
data requests and member review of and Al149.
information related to ITP studies. StaffESWG
163 | SPP staff and members to prepare April 215, In-Pregress | Ongoing.
for discussion on scope 2016 spp
standardization and prioritization of
discussion items. StaffiMembers
Complete
165 | ESWG to review the assumed May 13th, In Progress
beqeflt of mandated reliability 2016 RARTF ESWG
projects
166 | ESWG to review the impacts of May 13th, 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 13th, In Progress
projects in the ITP process 2016 RARTF ESWG
168 | SPP staff and the ESWG to evaluate | May 18"-19t, In-Progress February, 2017: Provided
the issues seen in the DC to AC 2016 spp an update on issues and
model conversion process. potential solutions.
Staff/ ESWG
Complete
172 | SPP staff to develop examples and June 16t In Progress October 20t ESWG
language for tackling synergies of 2016 approved a methodology
; . SPP Staff
power flow and economic generation for the ITP standard
data. scope. Discussions
should continue with
SAWSG for coordination of
methodology, as
appropriate.
173 | SPP staff to develop a process for June 16t In Progress
annual u_pdate of the economic 2016 SPP Staff
model with vendor data.
183 | SPP staff to perform transmission September In Progress
outage analysis in the first part of 15t 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 201, 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.
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Standardization —
Resource Siting
Process

June 15,2017



Overview

- ESWG Action Item — SPP ITP Siting Process White Paper

- SPP staff draft complete

- Overall theme - Leverage existing ITP manual philosophies
and 2017 ITP10 siting plan process with improvements from
lessons learned

- Posted initial draft for stakeholder feedback - 5/17
* Incorporate feedback received - 5/24

- Posted Section 4 draft for feedback - 5/31

* Incorporate feedback received - 6/7

* Sent Section 4 to ITP Manual Task Force —6/14

- Next steps
- Approve whitepaper
* Develop and implement recommended process




Staff Recommended Process
Additions

Expand site repositories for stakeholder review and
prioritization to include

- Additional sites and site suitability attributes
- Ranking by resource type and transmission availability
- A cursory review of a site’s impact to system

Leverage generation interconnection (GI) queue for all
resource types
* Supplement Gl queue as needed to maintain a balance with

renewable potential across SPP and avoid trapped generation
potential

Monitor gen and load of load pockets

+ Adjust resources and siting plan as needed to assess
transmission system limitations and avoid load pocket issues

Formalize staff and stakeholder responsibilities and roles




Recommended Siting
Philosophy

« Understand study objectives and how best to select practical sites to enable a
study’s ability to assess transmission system limitations

+ Avoid excessive concentration of generation in one unit, at one location, or in
one area in order to maintain a balanced design of the electric system

- Recognize that proxy generation and generator outlet facility assumptions can
unintentionally mask critical transmission needs and can hinder the study’s
ability to assess transmission system limitations

- Site new resources for entities with the highest capacity need in pricing zones
or states of operation unless it hinders the study’s ability to assess transmission
system limitations or there is substantiating evidence to support otherwise
such as a limited amount of suitable sites or more attractive sites elsewhere

- Site new renewable resources by maintaining a reasonable balance in
remaining renewable technical potential across SPP system to avoid trapped
generation potential

+ Use available transmission and delivery to rank site alternatives and minimize
generator outlet facility assumptions to the greatest extent possible

- Limit siting of low cost generation resources if possible near load pockets

- Limit conventional sites capacity to 1,200 MW




Recommendation

- SPP staff recommends ESWG approve ITP Resource
Siting Process White Paper




Appendix




Conventional Siting Concepts

- Existing ITP manual conventional generation siting
philosophy - Site proxy generation by region: Site
expansion of conventional model generation in zone with
highest capacity needs.

- SPP Planning Criteria 4.4 Generation Planning 4.4.1
Design Futures a) In order to maintain a balanced
design of the electric system, excessive concentration of
generating capacity in one unit, at one location, or in one
area shall be avoided.

- Allowable exceptions to siting conventional generation
in zone with highest capacity needs

+ Load pocket concerns
* Fuel delivery concerns
+ Others on a case-by-case basis




Solar and Wind Siting
Concepts

- Leverage Generation Interconnection (GI) queue

- Maintain balance in renewable resource additions across
SPP to minimize “chicken-and-egg” dilemma

- As an example use remaining DOE/NREL technical
solar and wind potential by state

- Develop conceptual solar and wind sites as needed to
supplement GI queue

- Skip GI queue positions as needed

- Exclude Generator Outlet Facility assumptions as
needed

- Allow study to evaluate regional economic and
reliability benefits of generation and transmission
alternatives as “‘additional analysis”




NREL wind capacity potential by
State example

G SPP Potential Inst?ljlrer: r\‘I;ind SPP Wind Siting| State % of
Installed SPP % of State Installed .. o . .

capacity® (MW) Capacity (MW) Power CapacityPotential (MW) Potential
KS 884,359 100% 884,359 2,967 881,392 24.1%
NE 881,369 100% 881,369 812 880,557 24.1%
SD 844,019 70% 590,813 882 590,196 16.1%
TX 1,418,439 30% 425,532 15,635 420,841 11.5%
OK 390,592 100% 390,592 3,932 386,660 10.6%
ND 742,276 40% 296,910 1,886 296,156 8.1%
NM 340,116 30% 102,035 812 101,791 2.8%
MO 58,020 30% 17,406 459 17,268 0.5%
1A 464,787 10% 46,479 5,708 45,908 1.3%
MN 354,998 10% 35,500 3,035 35,196 1.0%
AR 2,126 30% 638 0 638 0.0%
MT 687,803 0% 0 665 0 0.0%
WYy 422,713 0% 0 1,410 0 0.0%
LA 0 20% 0 0 0 0.0%

1. Potential installed capacity assuming land availability >= 35% GCF 80m hub height, circa 2008 turbine
technolqgg _}ht ://apps2.eere.energy.gov/wind/windexchange/windmaps/resource_potential.asp)
2. Asof /2015 (htt% ://apps2.eere.energy.gov/wind/windexchange/wind _installed_capacity.asp)
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Utility-scale PV solar potential
by State example

Capacity %Potential |%Potential By
Factor %SPP

KS 6960 14500149 0.237826 100% 6960 14500149 20% 22%
X 20411 38993582  0.218084 30% 6123.3 11698074.6 18% 18%
OK 4783 9341920  0.222962 100% 4783 9341920 14% 14%
NE 4870 9266757 0.217217 100% 4870 9266757 14% 14%
SD 5345 10008873  0.213763 70% 37415 7006211.1 11% 11%
NM 7087 16318543  0.262854 30% 2126.1 4895562.9 6% 7%
ND 5483 9734448 0.20267 40% 2193.2 3893779.2 6% 6%
MO 3157 5335269 0.19292 30% 947.1 1600580.7 3% 2%
AR 2747 4986389  0.207216 30% 824.1 1495916.7 2% 2%
MN 6510 10792814  0.189256 10% 651 1079281.4 2% 2%
LA 2394 4114605 0.1962 20% 478.8 822921 1% 1%

IA 4021 6994159  0.198563 10% 402.1 699415.9 1% 1%
WY 2854 5727224  0.229079 0% 0 0 0% 0%
MT 4403 8187341  0.212271 0% 0 0 0% 0%

http://www.nrel.gov/docs/fy120sti/51946.pdf
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SOUTHWEST POWER POOL, INC.

REVISION HISTORY

Date Author Change Description
05/17/2017 SPP staff Partial Draft for initial review
05/31/2017 SPP staff Incorporated feedback and added Section 4 draft
06/08/2017 SPP staff Incorporated additional feedback
06/15/2017 ESWG Approved
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SECTION 1: INTRODUCTION

1.1: Background and Purpose

The Economic Studies Working Group (ESWG) requested SPP staff develop a more detailed procedure
for conventional and renewable generation planning and siting within the

TP process. This white paper focuses on improving, simplifying, and bringing consistency to the siting
plan effort of the ITP process as well as documenting related topics, information, and alternative
methodologies that can be expounded upon in the future.

1.2: White Paper Process

The underlying process used to develop this white paper involved documenting the current ITP siting
objectives and practices, researching and collecting both internal and external information regarding
the siting of future generation for both Regional Transmission Organization (RTO) and other planning
purposes, soliciting stakeholder perspectives, and reflecting upon the lessons learned from the
generation siting process implemented in previous ITP studies.

1.3: Siting process overview

The purpose of the ITP siting plan process is to determine and assign the most effective locations for
prospective future generation to meet future resource needs. Siting of future generation is a
cornerstone assumption in determining the transmission needs and transmission investment for the
SPP region. The generation technology and siting assumptions can accelerate or defer the need for
transmission investment. The siting process is preceded by a resource plan which quantifies resource
needs for each predicted future. The resource plan is split into two phases:

1. Resource Plan - Phase 1 (RP1) considers generation additions based on statutory/regulatory
renewable mandates and goals for each state within the SPP footprint and other public policy
needs that are to be studied pursuant to the ITP scope and determines additional renewable
generation needed.

2. Resource Plan - Phase 2 (RP2) considers generation additions based upon the assumptions in
the ITP scope, SPP staff recommendation and member approval as well as results from resource
planning software

The resource planning milestone identifies deficiencies for conventional, wind, solar, biomass, and
hydro generation. Future resources are added to the model to meet statutory/regulatory requirements
and additional public policy needs to be studied pursuant to the scope as well as to meet reserve
margin requirements to maintain a reasonable load-to-resource balance. Once the additional

RESOURCE PLAN SITING PROCESS WHITE PAPER 6



generation is determined, the generation must be modeled at a specific locations or sites in the study
models.!

The following is a high level description of siting process
Step 1 — Screen and identify potential sites by zone by state by region
Step 2 - Prioritize sites by zone by state by region

Step 3 - Assign sites by zone by state by region

1 Based on SPP staff and stakeholder concerns surrounding the 2017 ITP10 conventional generation resource plan
results, SPP staff may amend this white paper to discuss options that might alleviate the concerns.

RESOURCE PLAN SITING PROCESS WHITE PAPER



SECTION 2:SITING RESEARCH

2.1: Summary of other RTO Siting Processes

MISO Process?
* Consideration of Gl Queue resources (Planned, Future, and Canceled)
e Siting rules per future
e Site Priority

¢ Gl Queue resources

Brownfield Sites

Retired/mothballed sites that have not been re-used

Greenfield sites using Gl Queue

Greenfield sites using Greenfield siting methodology
* Specific greenfield siting rules per resource type

* PJM Process?
¢ Model Queued Generation by queue status

e ERCOT Process*

2 https://www.misoenergy.org/Library/Repository/Study/MTEP/MTEP16/MTEP16%20E2%20EGEAS_Assumptions.pdf

3 https://www.pjm.com/documents/reports/rtep-documents.aspx

White Paper (PDF)7.2.2014

4 http://www.ercot.com/content/committees/other/Its/keydocs/2013/DOE_LONG TERM STUDY - Draft V_1 0.pdf

(footnote continued)
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e Resource Type Suitability by County
e Use 345kV buses
e Use highest LMP for competing sites

e Siting Priority similar to MISO

2.2: Summary of Stakeholder Meetings

SPP staff held one on one conferences calls with the liaisons and subject matter experts of a wide
range of stakeholders. The purpose of the meetings was to better understand differing perspectives
regarding the generation siting process and to gain a better understanding of the more important
criteria used to site new generation. The meetings were also used as a means to survey and build
consensus on how SPP should generally approach siting for the purposes of transmission expansion
studies and specifically for the 2017 ITP10 study. The meetings resulted in the following findings and
conclusions by SPP staff participating:

1. Stakeholders reiterated the importance of conventional site suitability criteria to include
access to adequate surface or groundwater supplies, access to adequate gas supplies without
significant investment in gas delivery systems, and air permitting.

2. Stakeholders were in support of ranking brownfield sites over “greenfield” sites.

3. Stakeholders realize the necessity of SPP staff to rely on stakeholder feedback to determine
the feasibility of potential sites and the reasonableness of siting plan results.

4. Stakeholders understand that the process is a screening level exercise and is not intended
to replace a full scope power plant siting study.

5. Stakeholders were open to using Gl queue for potential sites.

http://www.ercot.com/content/meetings/rpg/keydocs/2014/0722/LTSA 7-22-2014 Scenario Results.ppt
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6. Stakeholders were concerned with solely leveraging the Gl queue for renewables because
the Gl queue may not always represent renewable sites with the best capacity factors in SPP.

7. Stakeholders suggested solely siting at 345 kV buses.>

8. Stakeholders were open to using LMPs to inform siting along as there are no apparent
market power concerns or cost recovery risks.

9. Stakeholders were open to remotely siting high potential solar from load centers which
could result in more transmission expansion.

10. Stakeholders value cost-effective transmission expansion that increases access to high
potential solar and wind resources and the associated production cost savings.

11. Stakeholders provided that state policy can encourage solar and wind to be sited more
locally.

12. Stakeholders suggested developing siting philosophy and rules.
13. Stakeholders shared decision making techniques and tools.

14. Stakeholders shared concerns that the 2,400 MW maximum limit per location in the existing
ITP manual was too large and provided that 1,500 MW can invoke additional compliance
requirements.

5This approach is used by ERCOT. SPP staff does support using 345 kV and 230 kV buses for conceptual renewable sites
and “greenfield” conventional sites to limit resource plan impacts to 115 kV, 138 kV, and 161 kV transmission facilities and
put more emphasis on 230 kV and above transmission facilities. Using this approach exclusively is not practical when
compared to how existing generation is interconnected by voltage and might cause more 345kV and 230 kV transformation
to 115 kV, 138 kV, and 161 kV limits to be unnecessarily identified as needs.
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SECTION 3: EVALUATION OF SITING PROCESS

3.1: SPP Siting Plan Process Gaps

The siting process to date has been a combination of using general guidelines within the ITP Manual®
and more specific siting criteria developed on a study by study basis” with a key element being
stakeholder input. The documented processes to date do provide general siting philosophies that give
ample flexibility to perform the siting milestone of the ITP studies, but that flexibility necessitates a
reworking of the process each planning cycle which can unnecessarily prolong the siting plan
milestone. Also, a common theme has been once SPP staff has recommended a process and provided
the results to stakeholders; the stakeholders make numerous adjustments which also prolongs the
process. This can likely be attributed to not having more rigid siting rules and the permissible
exceptions well documented, SPP staff having less “boots on the ground knowledge” compared to
stakeholders, and/or a lack of a default standardized siting process that documents the protocols and
roles of SPP staff and stakeholders with a set schedule detailing the exchange.

Prior to developing the siting process for the 2017 ITP10, SPP staff identified the following
improvements in the siting process that should be considered:

1. Aneed to leverage the existing SPP generation interconnection (Gl) queue to identify
potential sites, especially for wind resources, where it is understood that the Gl queue
answers questions regarding environmental obstacles, transmission capacity availability,
and other barriers to development that would be difficult and time intensive for SPP staff to
adequately answer.

2. A need to expand the suitability criteria to include a mechanism to identify whether
adequate interconnection transmission exists for a potential site to help with prioritizing
sites and minimizing generator outlet facility (GOF) assumptions that can introduce
additional uncertainty to study assumptions.

5See Appendix 5.1: Existing ITP Manual language regarding resource plan and siting process

7 See Appendix 5.2: 2013 ITP20 Generation Resource Expansion Siting Criteria
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3. A need for a repository of conceptual sites by technology to track suitability attributes,
prioritization, and stakeholder feedback from study to study.

4. A need to expand and formalize suitability criteria and prioritization rules to include
permissible exceptions.

5. A need for load pocket analysis and criteria to recognize when capacity and energy based
resources should be sited locally versus remotely in an effort to co-optimize generation and
transmission expansion for load pocket efficiencies.

6. A need to expand the use of geographical information to perform more automated
suitability analysis.

7. A need to leverage historic SPP Locational Marginal Prices experienced in the SPP Integrated
Market place to help with prioritizing sites.

8. A need to be able to compare and track siting results to actual siting of generation as well as
comparing siting results to a Network Customer’s confidential resource plans.

3.2: 2017 ITP10 Siting Plan Improvements, Lessons Learned and
Recommendations

SPP staff developed a siting plan for the 2017 ITP10 to address some of the observed gaps of the
existing siting plan. This section summarizes the improvements implemented, lessons learned, and
additional recommended improvements that provide background to support the white paper
recommendations.

Conventional Generation Siting Plan
Implemented Improvements

1. Asiting repository was developed and provided to stakeholders for review early in the siting
process that expedited the conventional siting process. The repository included sites from prior
studies in order to take advantage of sites that had already been deemed reasonable by SPP
staff and stakeholders. The repository allowed stakeholders and staff to suggest additional
sites to be screened for available transmission interconnection capacity and to have discussions
regarding suitability and site prioritization.
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2. Available transmission capability was determined for each conventional site. The available
transmission capability was used to prioritize sites and greatly reduced the amount of GOF
assumptions made in the study.®

Lessons Learned and Recommended Improvements

1. Proxy generation and GOF assumptions can unintentionally mask critical transmission needs
and limits a study’s ability to identify transmission solutions that may be more efficient.® SPP
staff recommends following the general site rankings to be discussed later in this document for
consistency unless staff and stakeholders perceive that proxy generation siting will significantly
mask transmission needs or if stakeholders provide permissible exceptions to site rankings.'®
SPP staff recommends limiting GOF assumptions to the greatest extent possible. *

2. The newly established site repository only included information on planned retirements and
available transmission interconnection capacity to rank conventional sites by zone. SPP staff
recommends a more thorough build out of the conventional siting repository to include other
suitability attributes and qualifications per site, and historic LMPs to help rank sites and build
qualitative confidence in chosen sites.

3. The site repository did not consider all existing conventional generation sites, conventional Gl
gueue sites, or a comprehensive list of potential “greenfield” sites. SPP staff recommends that
all existing conventional generation sites and any active or withdrawn Gl queue sites be
included in the repository for expansion considerations. SPP staff recommends that a long term
goal be to develop a more comprehensive list of “greenfield” sites using automated suitability
analysis.!?

8Generator Outlet Facilities assumptions have an unintended consequence of masking critical transmission needs and
can introduce more uncertainty around assumptions and results.

STransmission solutions may be less costly than generation additions as non-transmission solutions and provide more
flexibility and efficiencies to load pockets.

0Exceptions may include load pocket concerns, site suitability concerns, or others on a case-by-case basis.

1changing the Point of Interconnect for a new resource location may be a preferred way to limit GOF assumptions
over choosing a less desirable new resource location and point of interconnection to limit GOF assumptions.

12 One example to identify additional “greenfield” sites is identifying where gas pipelines and transmission lines
intersect each other.
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4. A more efficient exchange of information needs to occur to improve the conventional siting
plan. SPP staff recommends development of a flowchart and schedule to formalize SPP Staff
and stakeholder roles and responsibilities, including when, how, and what information'3 will be
exchanged during the conventional siting process.

5. Some directly impacted stakeholders did not proactively participate in the siting process. This
primarily included some intra-zonal entities with high capacity shortfalls. SPP staff
recommends directly engaging entities who may be the primary driver of conventional resource
plan additions to ensure that siting assumptions are reasonable.

Wind Generation Siting Plan
Implemented Improvements

1. The SPP Gl queue was used to site wind to introduce more certainty around study assumptions
than might be realized by a wind siting plan with less regard for the current Gl queue.* The GI
gueue and study results inherently account for the “level of interest in development, the
barriers to development, and the cost effective integration of the generation into the SPP
region” that the existing ITP Manual requires.*® It also reduced the amount of effort required to
determine GOFs, since those were already identified by the Gl process.

Lessons Learned and Recommended Improvements

1. While it may be appropriate to solely use the Gl queue for year 2, it may be less appropriate for
year 5 and 10 of the new ITP study process given that there are drawbacks to solely using the Gl
gueue. One of the major drawbacks is that it may reintroduce the “chicken and egg dilemma”
by underrepresenting areas of the system where the best renewable resources potentials exist.

13 At a minimum, feedback about site potential and prioritization

14 Using the Gl queue was deemed appropriate for the 2017 ITP10 to best capture the immediate impact of wind farms
likely to go into service far in advance of the 2025 study year. Unlike other resource types, the Gl queue at the time of the
2017 ITP10 siting milestone included as much as 4 to 5GW of wind scheduled to proceed to commercial operation which
was more than adequate for the amount of wind additions assumed for the 2017 ITP10 study.

15 Obstacles being land use and any associated restrictions, local incentives, and local opposition. Cost effective
integration of generation is understood to be in areas of SPP that are projected to have lower congestion risks due to
existing and planned transmission capacity t.
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The siting plan should attempt to maintain a reasonable balance of remaining renewable
technical potential across the SPP system. SPP staff recommends using the Gl queue, with
adjustments to prevent generation potential from being trapped by insufficient transmission
availability.'® SPP staff recommends solely using the Gl queue for year 2 depending on
available sites and using the Gl queue for year 5 and year 10 supplemented by sites using an
approximated wind potential value by sub-region, state, or Gl study groupings to maintain a
reasonable balance in a nondiscriminatory fashion between areas of the system with higher
“potential development” and annual wind speeds compared to areas of the system with
average “potential development” and annual wind speeds. This includes developing a
repository of predetermined sites to help maintain this balance’. This may involve excluding
any significant GOFs identified in prior Gl studies that are the cause of the “chicken and egg
dilemma” in order to allow the study to assess more efficient solutions that may have regional
economic and reliability benefits.!®

2. While the Gl queue introduced more certainty in near term study assumptions, it is still difficult
to gauge which queue positions with an “On-Schedule” status are more likely to proceed than
others. At the requests of stakeholders, SPP staff did send out a survey to transmission owners
(TOs) and Gl customers with the purpose of further assessing the probability of resources going
into service. This was leveraged to some extent for prioritizing the available wind sites from the
Gl queue. SPP staff recommends continuing with this survey as needed to help prioritize
available solar and wind sites from the Gl queue as well as leverage internal information

16 The transmission costs for these sites may be incrementally more but may be offset by the increase in annual
production savings over areas of the system with average renewable potential.

Y7 These predetermined wind sites for underrepresented areas of the system will consist of active and withdrawn Gl
gueue positions, conceptual sites determined by NREL, staff or otherwise, and new interconnections that might be
expected to occur in close proximity to approved EHV transmission facility additions not yet in service like the Chisholm
View to Gracemont 345 kV line and the Gentleman to Thedford to Holt County 345 kV lines, preferably on 200 kV and
above buses with high available interconnection capability. The sites will be modified as needed to account for generation
interconnection activities at or near these sites.

18 Any solutions developed where a GOF has been ignored may require additional analysis to assess regional economic
and reliability needs (or benefits), before being recommended as a regionally funded Network Upgrade.
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surrounding specific interconnection agreement (IA) milestone and market registration
progress that may indicate high likelihood of a project going into commercial operation.?®
Determining where new or expanded wind farms might be developed is not a trivial problem.
SPP staff recommends setting a long-range goal to both improve the criteria for selecting Gl
gueue positions based on historic interconnection milestone tracking and queue statistics and
develop a more comprehensive list of conceptual sites using automated suitability analysis.2°

Utility — Scale Solar Generation Siting Plan

SPP staff performed extensive research and brainstorming with some trial and error to determine a
reasonable approach to siting solar generation in the 2017 ITP10.

1.

2.

The National Renewable Energy Laboratory (NREL) Solar Power Data for Integration Studies??
was used as the primary source of potential solar sites. The NREL data consists of synthesized
hourly solar power forecasts for numerous distributed and utility scale photovoltaic (PV) plants
for the year 2006 for each state. SPP staff developed a process to leverage this information,
which involved mapping the sites to SPP buses and ranking the sites by capacity factor and
available transmission interconnection capacity.

The NREL Solar Global Horizontal Irradiation (GHI) map was used to define spatial and temporal
sub-regions within SPP and restrict the mapping of the conceptual NREL solar sites to buses
within those defined sub-regions. See Figure 3-1 for sub-region examples.

State-specific data for rural utility —scale photovoltaic (PV) potential from NREL?2 was assessed
to see which areas of SPP had the most potential. See Table 3-1 as an example.

Lessons Learned and Recommended Improvements

1.

SPP staff originally envisioned a top-down approach to siting solar generation that would have
resulted in siting more solar in the western portions of SPP than what was ultimately

19 careful consideration will be needed to protect any information that is deemed non-public and confidential.

20 Similar to NREL siting processes and Clean Line Energy LLC siting information presented to the ESWG

2! https://www.nrel.gov/grid/solar-integration-data.html

22 NREL U.S. Renewable Energy Technical Potentials: A GIS-Based Analysis Technical Report located at
http://www.nrel.gov/docs/fy120sti/51946.pdf
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recommended for the 2017 ITP10.23 SPP staff presumes that more utility scale solar will be
developed in remote areas of the footprint with higher potential similar to how wind has
developed in SPP thus far.2* SPP staff recommends prioritizing higher capacity sites in the
southern and western portions of SPP to maintain a reasonable balance between areas of the
system with higher capacity factors and those with lower than average capacity factors.

2. The Gl queue and the 2006 NREL data set for solar was leveraged to create a list of potential
sites for solar. For the 2017 ITP10 study, there were only a few solar requests in the Gl queue
that were active. There are now over 3 GW of active solar requests. SPP staff recommends
using Gl queue for solar in the same way recommended for wind.

3. Anunintended consequence of using the NREL Solar Power Data for Integration Studies was
inaccuracy due to the fact the dataset was not coherent with load and wind profiles being used
for the 2017 ITP10 study?>. SPP staff viewed this as a minor issue, considering there were no
readily available alternatives with the same advantages.?® SPP staff recommends continuing to
use NREL’s data set to supplement the Gl queue with conceptual solar sites and for solar hourly
profiles until a better alternative is available.

4. After further review of the NREL solar dataset sites, SPP staff has observed that the longitude
and latitude specified for each site represents a general location versus an exact location, and
the location does not always account for the amount of land needed for a site’s capacity.?’ This
information indicates there should be more flexibility in mapping sites to near-by buses than
was allowed for the 2017 ITP10 process and would reduce the unnecessary culling of sites with

23 Some solar sites in the western portions of SPP were assigned to pricing zones in eastern portions of SPP where the
resource need originated.

2 Looking at currently active Gl requests support this assumption.

25 The solar dataset was derived using the 2006 weather conditions and the hourly load and wind shapes both being
developed using alternative years where the weather conditions were not necessarily the same.

26 The solar dataset was an independent dataset with spatial and temporal cohesion and considered as an indicative
estimate of power production from future solar generation.

2’ There is no apparent geospatial information that distinguishes a site from its surroundings. As a rule of thumb, at
least 10 acres/per MW of available land needs to be available for solar PV technology based on NREL technical report
located at http://www.nrel.gov/docs/fy130sti/56290.pdf. SPP’s Generation Interconnection Procedures requires a
minimum 30 acres/MW for wind generation and 6 acres/MW for solar generation to demonstrate site control.
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high capacity factors. SPP staff recommends the NREL conceptual sites be restricted to the
highest ranked buses?® within the SPP sub-regions (See Figure 3-1 for sub-region examples) and
that any NREL-derived conceptual site and bus combinations be screened for reasonableness by
inspecting that adequate land appears to be available without restrictions.

Given that utility-scale solar development could occur almost anywhere in SPP, there is a
greater chance of error between the selected conceptual sites and what actually gets
developed. SPP staff presumes that the impact of the error on identifying cost-effective
transmission expansion would be greater if the recommended process was to site more solar
locally with lower capacity factors than site more solar remotely with higher capacity factors.
Siting more solar locally than what might occur would likely reduce the ability of studies to
identify west to east economic needs and cost-effective transmission solutions in a timely
fashion. Siting more solar remotely than what might occur would increase the ability of studies
to identify west to east economic needs and cost-effective transmission solutions that could
otherwise be used to develop additional wind resources with high capacity factors. SPP staff
recommends adjusting the list of conceptual solar sites per study to closely align with the solar
energy potential by state, irradiation maps, and Gl queue outcomes.

Determining where new or expanded utility scale solar farms might be developed is not a trivial
problem. SPP staff recommends a long-range goal to improve the criteria selecting Gl queue
positions based on historic interconnection milestone tracking and queue statistics and
developing a more comprehensive and prioritized list of conceptual sites using automated
suitability analysis.?®

28 Buses with the highest available transmission capability and transmission or non-transmission interconnection
feasibility.

2% This might include trending and identifying the drivers behind changes in current land use activities. One unique
example of this within the SPP footprint is how conservation efforts to sustain the Ogallala aquifer might drive changes
from agricultural land use to solar land leases. See Figure 5.2 in Appendix 5.2 from
https://www.nrcs.usda.gov/wps/portal/nrcs/detailfull/national/programs/initiatives/?cid=stelprdb 1048809
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Figure 3-1 NREL Solar Prospecto I M PP Sub\example for solar siting
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Capacity %Potential |%Potential By
Factor %SPP
KS 6960 14500149  0.237826 100% 6960 14500149 20% 22%
TX 20411 38993582  0.218084 30% 6123.3 11698074.6 18% 18%
OK 4783 9341920 0.222962 100% 4783 9341920 14% 14%
NE 4870 9266757 0.217217 100% 4870 9266757 14% 14%
SD 5345 10008873  0.213763 70% 3741.5 7006211.1 11% 11%
NM 7087 16318543  0.262854 30% 21261 4895562.9 6% 7%
ND 5483 9734448 0.20267 40% 2193.2 3893779.2 6% 6%
MO 3157 5335269 0.19292 30% 947.1 1600580.7 3% 2%
AR 2747 4986389 0.207216 30% 824.1 1495916.7 2% 2%
MN 6510 10792814  0.189256 10% 651 1079281.4 2% 2%
LA 2394 4114605 0.1962 20% 478.8 822921 1% 1%
1A 4021 6994159 0.198563 10% 402.1 699415.9 1% 1%
WYy 2854 5727224 0.229079 0% 0 0 0% 0%
MT 4403 8187341 0.212271 0% 0 0 0% 0%

Table 3-1 Utility-scale PV solar potential by state example using NREL Technical Report

Other Lessons Learned and Recommended Improvements

1. Available transfer capability was calculated for each resource type individually and overlap
between different resource types was reviewed after choosing sites. SPP staff recommends
addressing any overlap in available transfer capability earlier in the process and adjust sites as
needed to minimize GOF assumptions.

Conclusion

SPP staff recommends that site repositories, Gl queue, stakeholder involvement, available transfer
capability, NREL data, and minimizing GOFs continue to be key elements in the siting process. SPP staff
recommends that the Gl queue be supplemented with conceptual solar and wind sites as needed to
maintain a balance with renewable potential across SPP using publically available technical potential
estimates. SPP staff recommends that generation, load, and generation to load profile ratios of load
pockets be reviewed as needed to ensure reasonable balances in generation and load to prevent from
having load pocket issues.
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SECTION 4:RECOMMENDED SITING PROCESS

4.1: Introduction

Both phases of the resource plan will identify necessary resource additions. The resources will be sited
in order to meet study objectives in areas with appropriate potential pursuant to the guidelines
established herein. The sites will be developed utilizing sites selected in previous studies, the
generation interconnection (Gl) queue, and sites developed by SPP staff and stakeholders using specific
resource technology information. SPP staff will give stakeholders ample opportunities to provide
feedback throughout the process and will directly engage stakeholders as needed to ensure that siting
assumptions are reasonable. The siting effort will be conducted as a screening level exercise to
identify sites that generally comply with the criteria and will not be intended to provide or replace a
fully scoped power plant siting study. A physical spatial location and electrical point of interconnection
for each new resource within the SPP region will be selected. The new resources will be spatially
located within the SPP with the aid of the following:

e Gl queue and studies

e Geographic information system (GIS) databases showing locations of transmission lines, natural
gas pipelines, railroads, waterways, substations, and current land use

e Repositories of prior study sites and conceptual sites
e Stakeholder feedback and surveys
e Public Policy information
e Environmental maps and data
e NREL datasets, studies and information on renewable potential
e Load density maps
e Load pocket information and studies
e Historic congestion and energy prices
e Other data specific to each resource technology
The point of interconnection for new resources will be determined based on the following:
e Gl queue and studies
e Scope and scale of generation leads
e Nearby substations with the best Available Transfer Capability (ATC)

e Transmission interconnection feasibility of existing substations
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e New substation requirements to access existing transmission lines nearby
e Voltage level of interconnection

e Distribution interconnection feasibility for smaller sized renewable resources

4.2: Site Repository

A site repository will be developed and maintained for each resource type to track sites, usage,
suitability attributes, prioritization, and stakeholder feedback from study to study. The repository will
be provided to stakeholders throughout the siting process for review to provide additional sites for
consideration and targeted feedback. The repository will include sites from prior studies, Gl queue,
and additional conceptual sites. Each site will be classified by technology type and include applicable
qualitative and quantitative site suitability attributes and qualifications to rank and choose sites and
build confidence in the siting plan. The repository will consider existing and retired generation sites, Gl
queue sites, and conceptual greenfield sites that will periodically be removed or adjusted to account
for actual resource development.
The site repository could include, but is not limited to:

e Spatial location of site (GPS location)

e Electric location of site (bus, bus kV, bus name)

e Site pricing zone, state, nearest town, and county location

e Amounts and dates of expected generation retirements

e First-Contingency Incremental Transfer Capability (FCITC) analysis results that prescreen
generator outlet capability and/or deliverability of new resource to the SPP footprint

e Gl queue number, point of interconnection, status, interconnection costs, and available
capacities

e Stakeholder survey results

e Site classification such as brownfield, retired, or greenfield sites
e Source of site (provided by SPP staff or stakeholder)

e SPP staff and stakeholder prioritization of site and rationale

e Location in relation to modes of fuel transportation (railroad, navigable waterway, gas pipeline,
etc.)

e Location in relation to Frequently Constrained Areas (FCA), load pockets, load centers, and
historic congestion

e Renewable resource capacity factors
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Fuel supply, substation interconnection, and air permitting feasibility
Available land and feasibility of changes in land use

Historic LMPs

SPP staff and stakeholder feedback and comments

Other items as needed to ensure that sites have been properly vetted by SPP staff and
stakeholders

4.3: General Siting Philosophy

The siting philosophy for new resources will incorporate the following general guidelines:

Understand study objectives and how best to select practical sites to enable a study’s ability to

assess transmission system limitations

Avoid excessive concentration of generation in one unit, at one location, or in one area in order

to maintain a balanced design of the electric system

Recognize that proxy generation and generator outlet facility assumptions can unintentionally

mask critical transmission needs and can hinder the study’s ability to assess transmission

system limitations

Site new jointly owned resources in the pricing zone or state of operation of entities with the

highest capacity need unless it hinders the study’s ability to assess transmission system

limitations or there is substantiating evidence to support otherwise, such as a limited amount

of suitable sites or more attractive sites elsewhere

Use transmission availability and resource deliverability to rank site alternatives and minimize

generator outlet facility assumptions

Maintain a reasonable balance of remaining renewable technical potential across SPP system
0 Consider areas of the system with insufficient transmission availability to prevent from

having trapped generation potential
Limit siting of low cost resources near load centers
Limit conventional site capacity to less than 1,500 MW

4.4: General Prioritization and Ranking

A priority based approach to siting new resources will generally be used to provide a logical order to
locating generation. The prioritization will begin by ranking prospective new resource sites by data
source and site category. The source of prospective new resource sites will be the Gl queue,
stakeholders, SPP staff, and publically available information. The prioritization and ranking criteria and
siting results may be changed as needed from study to study to meet the specific objectives of each
study to best deal with evident risks and uncertainties presented by trapped generation potential, load
pockets, bulk transfers, and other transmission limits of interest on a case by case basis. The final
resource siting plan should result in a practical balance of resource additions across SPP in such a way
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that the study can investigate and solve transmission limitations to best benefit the region. The
prioritization and ranking criteria will be based on both objective and subjective information and
approved by stakeholders.

Gl Queue

Preference will be given to sites in the Gl queue. The generators will be ranked according to their
status. The Gl queue prescreens obstacles such as transmission capacity availability, land availability,
and customer interest due to incentives or opposition. Listed below are the statuses, ranked from high
to low:

e Interconnection agreement (lA) fully executed/Commercial Operation — The Generator
Interconnection Agreement (GIA) is executed and the project has achieved commercial
operation.

e |A fully executed/Commercial Operation not fully on-line — This is not a SPP Gl Queue
status. The GIA is executed and the project has achieved commercial operation for a
portion of the requested capacity. Subsequent phases of the project may have a later
operational date.

e |A fully executed/on- schedule — The GIA is executed and the agreement milestones are
being met.

e |A fully executed/on- suspension — The GIA is executed however the Gl customer has
requested that facility construction work be suspended.

e |A pending — The facility study is completed for the Gl request. SPP, the interconnection
customer, and the transmission owner(s) (TOs) are negotiating and drafting the GIA.

e Facility Study Stage — The system impact study has completed for the Gl request. The TOs
are further studying the required facilities.

e Definitive Interconnection System Impact Study

e Preliminary Interconnection System Impact Study

e Withdrawn

Gl customers and/or applicable TOs will be surveyed, as needed, to gather information regarding
prospective generation in the Gl queue. The objective of the survey will be to better understand the
likelihood of a resource proceeding to full commercial operation and will aid in the prioritization. The
Gl queue site priority and ranking will be adjusted, as needed, to meet study objectives, prevent from
having load pocket and trapped generation potential issues, and allow the study to assess transmission
system limitations and transmission solutions that may have regional economic and reliability benefits.
Other information such as IA milestone and market registration progress, historic average costs to
interconnect, local incentives, local opposition and historic congestion and energy prices may be used
to adjust the rank of Gl queue sites with equal or lower Gl queue statuses. Gl queue sites with less
certain statuses will be given equal priority to sites provided by stakeholders, SPP staff, and publically
available information considering site suitability qualities, impact to the system, market impact, or
likelihood of commercial operation.

RESOURCE PLAN SITING PROCESS WHITE PAPER 24



Renewables

The renewable Gl queue sites will be ranked by queue status, capacity factor, survey results, and
transmission interconnection cost. The Gl queue sites will be selected from the ranked list, while
maintaining a reasonable balance in remaining renewable technical potential across the SPP system.
This may involve selecting conceptual renewable sites not in the Gl queue or excluding any significant
GOFs associated with sites needed to help maintain this balance. GOFs intentionally ignored may
require additional criteria and analysis to allow the study to assess transmission system limitations and
transmission solutions. The information, criteria, and methods used to maintain this balance will be
discussed with the ESWG to determine the reasonableness of assumptions.

Site Categories

Each site will be categorized and additionally ranked as follows:

1. Existing Brownfield sites
1.1.  With scheduled retirements
1.2.  With projected retirements
1.3.  Without retirements
2. Mothballed or Retired Brownfield sites
3. Greenfield sites
3.1. Cancelled or postponed projects
3.2. Conceptual projects

Existing brownfield sites include existing power plants in operation that are expandable and may have
some or all units scheduled or projected for retirement. Retired/mothballed brownfield sites include
power plants which have not been reused and could be recommissioned. Not all of these brownfield
sites may be ideal for new capacity or differing technology. GIS information and stakeholder feedback
will be used to help assess feasibility and prioritization of these sites. Generators needed for the study
that would require a change in technology at brownfield sites will be given less priority than those
where the technology would be the same. Greenfield sites are conceptual sites with no existing or
planned development. Generators analyzed in the Gl process at greenfield sites that were cancelled or
postponed will be given more priority. The reasons why a project was cancelled will be investigated to
determine the site’s viability relative to other sites.

Transmission Availability

Transmission availability and resource deliverability will be used to rank sites and to limit generator
outlet facility assumptions. Generator outlet facility assumptions can be avoided by either selecting
another site of equal stature or changing the point of interconnection to one with greater available
transfer capability. The siting process will include performing DC FCITC analysis as needed to help
develop conceptual sites, prescreen generator outlet facility requirements, and prioritize sites.
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Site Assignment

Conventional and renewable sites will be ranked by pricing zone, state, sub-region and region. The
sites will be assigned based on the origin of a need for a new resource and criteria that can be applied
uniformly across SPP and adjusted as needed to meet study objectives. Resource needs are generally
determined by pricing zone but may be determined geographically by state, sub-region, or region, or
by utility type and size to mimic joint participation and ownership practices of smaller and larger
utilities. Generation will be located in an entity’s pricing zone or state(s) of operation. However,
attractive sites in other areas can and will be used if they present a cost effective advantage to sites
within the entity’s zone or state(s) of operation or to balance new resource additions across SPP. This
matching of need to site is performed with the goal of spreading out the best sites and meeting study
objectives. The criteria and exceptions to assumed ownership and selection of sites will be discussed
with the ESWG and directly impacted stakeholders to determine the reasonableness and impact of
assumptions.

Load Pocket Analysis

A ranked list of load pockets will be developed and maintained using information from historic studies
and system operation, load density maps, and stakeholders. Generation, load, and generation to load
profile ratios of the top ranked load pockets will be reviewed as needed to ensure reasonable balances
in generation and load3°. Criteria will be developed and approved by stakeholders to determine when
not to site new generation near these load pockets. Both conventional and renewable resource
additions and sites may be adjusted to prevent from having potential load pocket issues and allow the
study to assess transmission solution alternatives. Adjustments may include but not limited to:

e Selecting a site remote from a load pocket over a site near a load pocket
e Excluding a new resource addition
e Changing the technology of a new resource addition near a load pocket

e Assuming less aggressive growth in renewable resource additions near a load pocket

These adjustments may require additional analysis to be scoped as part of the study such as comparing
transmission solutions to new generation as a non-transmission solution. Careful consideration will be

30 See Appendix 5.4: List of Studies with Identified Load Pockets and Load Density Map Example
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given to a load pocket’s real and reactive power requirements to identify any need for new generation
to provide local voltage support.

Additional Expectations

Stakeholders and SPP staff will supply new generation sites for consideration along with site suitability
information and ranking relative to other sites in the site repositories. A combination of brownfield
and greenfield sites will be selected to ensure balance and diversity in site types and locations. Other
guantitative and qualitative information such as expected costs, impact to the system, market impact,
and likelihood of commercial operation will be considered in prioritizing and ranking sites. Information
gathered from stakeholders will include, but is not limited to, preferred ranking and applicable site
suitability qualities. Conventional site suitability should include information such as access to land, air
permitting, cost effective fuel delivery and supplies, cooling water, substation interconnection
feasibility and site construction logistics to limit interruptions to current site operations.

4.5: Process Flow

The siting process will generally adhere to the following steps:
e Update the site repositories with the latest power flow and Gl queue information to account for
actual resource development between planning cycles

e Post repositories and request applicable stakeholders to provide feedback and additional sites
for consideration and supportive rational

e Assess whether the site repositories include adequate and diverse amount of sites to fulfill the
requirements of the resource plan and are representative of remaining technical renewable
potential across SPP

e Develop conventional resource sites and conceptual solar and wind sites as needed

e Rank and select sites

e Post site prioritization and selections for review

e Make any necessary adjustments and repost for approval

4.6: General Site Screening Criteria by Technology

The following screening criteria will be used to identify potential sites for further ranking and vetting by
SPP staff and applicable stakeholders. GIS software will be used to determine suitable locations by
generator technology. The GIS software will include locations of gas pipelines, restricted areas such as
federal and state class | lands, air quality non-attainment regions, and other geographic information
needed to develop sites.

Natural Gas Fired Combined Cycle Screening Criteria:

Required criteria:
e In close proximity to gas pipelines
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e Outside State, Federal Class | lands and air quality non-attainment region
Optional criteria:

e In close proximity to major urban area and load centers with high load factors

e In close proximity to a railroad, navigable waterway, or alternative fuel supply

e In close proximity to a river or a lake

e In close proximity to transmission and gas pipeline intersections

Natural Gas Fired Simple Cycle Screening Criteria:

Required Criteria:
e In close proximity to gas pipelines
e Qutside State, Federal Class | lands and air quality non-attainment region
Optional Criteria:
e In close proximity to major urban area and load centers
e In close proximity to a railroad, navigable waterway, or alternative fuel supply
e In close proximity to transmission and gas pipeline intersections

Base load Steam Coal or IGCC screening criteria:

Required Criteria:

e In close proximity to a railroad or navigable waterway

e In close proximity to a major river or lake

e Qutside State, Federal Class | lands, air quality non-attainment region, and major urban areas
Optional Criteria:

e In close proximity to a mine

e In close proximity to a gas pipeline

e In close proximity to multiple railroad lines

Nuclear screening criteria:

Required Criteria:
e Use existing nuclear sites
e Use proposed nuclear sites
e In close proximity to a major river or lake
e Locate in geologically stable areas

Wind screening criteria:

Required Criteria:
e Qutside airports, State, Federal Class | lands, and major urban areas
e Use required acres per MW
e Use geographic areas with higher than average/annual wind speeds
e Use remaining technical potential by pricing zone, state, sub-region, or region
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e Use practical sizes per interconnection voltage
Optional Criteria:
e Use cleared land
e Use land higher in elevation relative to immediate surroundings
e Use local, state, and federal public policies
e Use other Federal Aviation Administration permitting criteria
e Use 230 kV and 345 kV buses for larger conceptual sites
e Use conceptual sites from NREL

Utility Scale Solar photovoltaic screening criteria:

Required Criteria:
e QOutside State and Federal Class | lands
Use required acres of level land per MW
e Use geographic areas with higher than average/annual insolation or irradiance
e Use remaining technical potential by pricing zone, state, sub-region, or region
e Use practical sizes per interconnection voltage
Optional Criteria:
e Use cleared land
e Use 230 kV and 345 kV buses for larger conceptual sites
e Use conceptual sites from NREL

Optional Screening Criteria:

e Use applicable local, state, and federal public policies
e Use other applicable land use constraints
e Use applicable environmental constraints

Although the primary types of resources added to the ITP assessments will be conventional gas-fired,
wind, and solar, other types may be considered for future policy standards, technological
advancements, or other drivers. If resources falling into categories outside of those discussed above
are added through the ITP resource plan, coordination between staff and stakeholders will drive where
these resources are sited.
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4.7: Siting for External regions

The resource plan for each of the modeled regions external to SPP will be based on the corresponding
company’s resource plan in their most current regional planning study, as available and appropriate. If
this data is not available or appropriate, as determined by stakeholders and SPP staff, the mix of
conventional resource additions will be added to each external region as close as possible to those
added through the SPP region’s resource plan.

Publicly-known efforts to site future generation at particular locations would be the most reliable
source for external siting information. For consistency across planning studies, locations utilized in
other regional planning processes will also be considered. If these sources do not result in sufficient
siting information for resource plan generation, EHV buses near or at existing generation in the
appropriate company’s footprint will be used; it is assumed that transmission capacity in these areas
are sufficient for adequate power transfer without in-depth transfer analysis. For siting of resources in
these external regions, the following priority will be used:

e Publicly available siting data from company integrated resource plans (IRPs),

e Locations utilized in other external regional processes, and

e EHV buses near other generation.
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SECTION 5: APPENDICES

5.1: Existing ITP Manual language regarding resource plan and siting process

2.2.4 Resources

2.2.4.1 Conventional Resources

2.2.4.1.2 New Generation

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

2.2.4.2 Renewable Resources

2.2.4.2.2 New Generation

Futures may require the modeling of additional wind and other renewable generation capacity above
what is currently in service at the time of the assessment. The amount of renewable generation
modeled is to be determined either as defined in futures identified in the scope, which is proposed by
the ESWG and approved by the appropriate governing committee or through the analysis of the
generation resource mix to be used in each future. The additional target renewable level is then met by
including additional renewable generation sites in the modeling footprint. The size and locations of
these additional renewable sites are approved by the ESWG. The ESWG will develop the locations of
the renewable generation to be added taking into account the following factors: potential capacity
factors as indicated by data from NREL; the SPP generation interconnection queue; known
environmental obstacles to development; transmission capacity that exists in areas of SPP that are
attractive for the location of renewable generation; the location of the need for the renewable
generation; and other factors deemed relevant by the ESWG. The object of the generation added
should take advantage of the best renewable resources within the SPP while taking into account the
level of interest in development, the barriers to development, and the cost effective integration of the
generation into the SPP region.

2.3 Model Development & Analysis

2.3.1.1 Resource Expansion Plans

For each future, SPP will complete forecasts of generating resource additions to balance load and
capacity reserves for zones throughout SPP based on future scenarios designed by the ESWG. Siting
locations for the new resources for each of the futures will be determined under the general guidelines
of this manual. The resource additions will be added to the SPP database at the sited locations and
interconnected in the transmission network model at the appropriate locations.

The resource planning will be conducted in three phases as summarized below.

[1Phase I. Develop a resource expansion plan for each future scenario. The resources will be selected
using an optimal generation expansion model on a regional basis. The expansion plans will be
developed from a resource list of generic prototype generators representing available future resources.
The optimal generation expansion model will be constrained to maintain specified capacity margins,
renewable requirements, and other parameters for each future.
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[ IPhase Il. The new resources will be spatially located within the SPP sub-areas with the aid of GIS
databases showing locations of transmission lines, natural gas pipelines, railroads, waterways,
substations, as well as environmental maps and data indicating barriers to the location of generation;
NREL studies on renewable energy potential; and data relevant to other factors that are to be used in
the location of new resources pursuant to this manual.

[IPhase Ill. The generators will be entered into the SPP database and connected to busses in the
transmission system.

2.3.1.1.1 Phasel |

The data defining the generating characteristics of all existing and potential resources, demand and
energy forecasts, fuel price forecasts, emission price forecasts, and other factors will be input to an
optimal generation expansion model to evaluate combinations of candidate resources available to cost
effectively meet future peak demand and energy requirements under the parameters of the applicable
future scenario. This may include the addition of combinations of demand and supply resources as well
as combinations of supply resources. Generators that are under construction or far enough along in the
permitting process shall be considered for inclusion in the existing resource data. Firm retirements, to
the extent known, will also be incorporated in the optimal generation expansion model.

Additionally, the parameters for each future will be entered into the optimal generation expansion
model. The optimal generation expansion model will be used to determine the appropriate resources for
the appropriate timeframe, maintaining the required minimum capacity margins, renewable
requirements, and other parameters for each future.

Cost and performance estimates for representative generation technologies to be considered as
generator resource additions will be entered into the optimal generation expansion model. An overall
study estimate basis shall be developed to allow all technology costs to be presented on a consistent
level. Technologies considered will include simple cycle combustion turbine configurations, combined
cycle configurations, pulverized coal units, nuclear, integrated gasification combined cycle with carbon
sequestration (IGCC), and renewable resources (wind, solar,...).

To capture the diversity of the geographic dispersion of wind generation in SPP’s control region, hourly
production profiles from several potential sites within the geographic regions that exhibit the best
potential for wind installation development will be input to the optimal generation expansion model.
2.3.1.1.2 Phase Il

After the sets of resources for each future are approved by the ESWG, the resources will be spatially
sited. A physical spatial location for each generator will be selected based upon the siting parameters
developed in collaboration with the ESWG and SPP staff. The resource sets will be provided to
Transmission Owners for review. The siting effort will incorporate renewable needs, and other futures
parameters, as well as physical siting criteria to determine the proper location for each resource. This
siting effort will be conducted as a screening level exercise to identify site areas that generally comply
with the approved criteria and will not be intended to provide or replace a full scope power plant siting
study. Siting criteria could include, but not be limited to, locating the resources within a certain distance
from existing natural gas pipelines, existing railways, and/or navigable waterways, etc.

The siting philosophy for conventional resources will incorporate the following general guidelines:

[1Do not use transmission as initial siting factor: Let geography and existing infrastructure guide
placement of proxy generation. Existing transmission used as a weighting factor rather than a primary
siting factor.

[]Site proxy generation by region: Site expansion of conventional model generation in zone with
highest capacity needs.
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[JAvoid greenfield siting for NG fired capacity: NG generation is flexible to site. Locating generally
more peaking NG generation near load centers will have a tendency to reduce the impact on the
transmission system.

[JLimit capacity to 2,400 MW maximum per location: Limiting total capacity per location potentially
minimizes the impact of contingencies removing large blocks of capacity from service.

[]Site base load non-nuclear steam capacity in 600 MW increments; nuclear capacity in 1200 MW

2.3.1.1.3 Phasellll

After the resource sites are approved, the new resources will be added to the SPP database and
interconnected in the transmission network model at the appropriate locations. The data will be used in
subsequent analyses by SPP and will allow SPP to connect the resources to specific buses for the
transmission models.

5.2: 2013 ITP20 Generation Resource Expansion Siting Criteria

Southwest Power Pool, Inc.
2013 INTEGRATED TRANSMISSION PLANNING 20-YEAR ASSESSMENT
ESWG
Approved June 16, 2012

Generation Resource Expansion Siting Criteria

Purpose

A physical spatial location for each proxy generator will be selected based upon the siting
parameters approved by the ESWG. Siting considered incorporation of the renewable requirements,
and other futures parameters, as well as physical siting criteria to determine the proper location for
each resource. Siting criteria included, for example, that the generator be located within a certain
distance from an existing natural gas pipeline, an existing railway, and/or a navigable waterway.

This siting effort will be conducted as a screening level exercise to identify site areas that generally
comply with the criteria approved by the ESWG, and is not intended to provide or replace a full scope
power plant siting study. This document contains details on the siting process and sites selected for
proxy locations of the generating resource associated with each Future.
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Siting Criteria

At SPP’s recommendation, siting of the generator resources forecast from the Strategist expansion
model was based on the philosophy and rule-based methodology documented in the Joint Coordinated
System Plan '08 report (JCSP)31. The JCSP’s siting philosophy and methodology is detailed in Section
5.2 of that report. In conjunction with stakeholder feedback and industry expertise the JCSP siting
criteria was modified to meet the needs of the ITP20 study. The siting guidelines are summarized in
this subsection.

The general siting philosophy used by the JCSP and modified based on stakeholder feedback during
the 2010 ITP20 is:

e Do not use transmission as initial siting factor: Let geography and existing infrastructure guide
placement of proxy generation. Existing transmission used as a weighting factor rather than a
primary siting factor.

e Site proxy generation by zone: Site expansion model generation in zone with highest capacity
needs. In this study the zones are in general equivalent to SPP’s Balancing Authorities, although
there are some deviations from direct correlations between the zones used in this study and
the SPP Balancing.

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

e Limit capacity to 2,400 MW maximum per location: Limiting total capacity per location
potentially minimizes impact of contingencies removing large blocks of capacity from service.

e Consider energy prices in addition to capacity needs: Energy prices may indicate opportunity
for generation expansion.

When a zone contains merchant generation, it will be assumed that the merchant generation
hosted by that zone will be available in the future to meet the load in that zone, even if it is not
currently contracted to do so.

31"Joint Coordinated System Plan 2008 (JCSP’08)." Available at: https://www.midwestiso.org/ layouts/MISO/ECM/Redirect.aspx?1D=16485
https://www.midwestiso.org/ layouts/MISO/ECM/Redirect.aspx?1D=16486
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A priority based siting order was established to standardize locating generation as-needed and
logical order:

Priority 1: Uncommitted locations within generation interconnection queues.

Priority 2: Brownfield sites. Not all brownfield sites are ideal for new capacity so stakeholder
feedback will be solicited to identify sites that are good candidates and sites that are not good
candidates.

Priority 3: Retired/Mothballed sites which have not been reused. Transmission and other
infrastructure may still exist at the site and could be recommissioned with new capacity.
Priority 4: Greenfield sites — Cancelled or postponed projects. Sites proposed through
interconnection queues and cancelled may be good candidates. Known reasons why a project
was cancelled, to determine the sites viability for inclusion/exclusion for consideration as a
candidate site were solicited from stakeholders and SPP staff.

Priority 5: Greenfield sites. Sites with no existing or planned development.

Greenfield Siting Details

The lowest priority sites considered for siting the expansion plan generators focuses on pure
greenfield sites. To identify legitimate locations for new generation sites, a rule set was adapted. GIS
software will be used to help facilitate identifying legitimate locations. Criteria were developed based
on generator technology. The following criteria were used to consider a greenfield location for siting
Base load Steam Coal or IGCC:

Within one mile of two railroad lines

Has access to needed water for cooling

Outside a 20 mile buffer of Federal Class | lands

Outside a 25 mile buffer of an air quality non attainment region

Outside a 25 mile buffer surrounding a major urban area (a population greater than 50,000 and
an area larger than 25 sqg. miles3?)

To differentiate between multiple locations that meet the base load steam coal and IGCC siting
criteria, locations were prioritized based on locality to multiple railroad lines, coal mines, and gas
pipelines.

32 This is consistent with the Geographic Areas Reference Manual published by the U.S. Census Burea;
http://www.census.gov/geo/www/garm.html; June, 2012
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Criteria for siting natural gas fired combined cycle generator technologies are:

e Within ten miles of a gas pipeline
e OQutside a 20 mile buffer of Federal Class | lands
e Qutside a 25 mile buffer of an air quality non attainment region

Natural gas fired combined cycle sites prioritized based on location relative to urban areas,
railroads, navigable waterways, major rivers, and lakes.

Natural gas fired simple cycle generator technologies siting criteria are:

e Within five miles of a gas pipeline
e OQutside a 20 mile buffer of Federal Class | lands
e Qutside a 25 mile buffer of an air quality non attainment region

Natural gas fired simple cycle sites prioritized based on access to cross-overs of railroad line and
gas pipelines, urban areas, railroads, and navigable waterways.

The expansion planning model did not forecast any new nuclear units in the SPP footprint by 2030.
An initial siting criterion for nuclear units was to site them at brownfield locations with existing nuclear
generation.

Wind Siting
Two categories of wind resources will be sited:

1) those existing and in-service by the end of 2013 as identified in the 2012 Policy Survey and
2) generic wind sites that will meet any remaining wind energy mandates, goals, or exports not
satisfied by the existing and in-service wind sites.

Wind resources that are in service or under construction will be explicitly sited in their
corresponding locations. Generic sites will be sited at EHV substations based on the locations selected
in the 2012 ITP20 and 2010 ITP10. Stakeholder input will be sought in order to adjust the location of
these sites as needed.

5.3: References

1. http://www.nrel.gov/gis/re potential.html

2. http://www.nrel.gov/gis/re econ potential.html

3. http://www.nrel.gov/gis/images/80m wind/USwind300dpe4-11.ipg

4. https://www.nrel.gov/grid/renewable-resource-data.html

5. http://www.nrel.gov/docs/fy130sti/56290.pdf
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15.

http://www.nrel.gov/docs/fy120sti/51946.pdf

http://www.nrel.gov/docs/fy100sti/47434.pdf

http://apps2.eere.energy.gov/wind/windexchange/windmaps/resource potential.asp

https://www.misoenergy.org/Library/Repository/Meeting%20Material/Stakeholder/Workshops%2
0and%20Special%20Meetings/2016/MTEP17%20Futures%20Development%20Workshops/2016042
8/20160428%20MTEP17%20Futures%20Development%20Workshop%20Presentation.pdf

https://www.misoenergy.org/Library/Repository/Meeting%20Material/Stakeholder/PAC/2016/201
60615/20160615%20PAC%201tem%2002bii%20PAC%20Siting%20Update.pdf

https://www.misoenergy.org/Library/Repository/Meeting%20Material/Stakeholder/PAC/2016/201
60316/20160316%20PAC%201tem%2002c%20MTEP%2017%20Futures%20Kickoff%20Siting%20Pro
cess%20Review.pdf

https://www.misoenergy.org/Library/Repository/Study/MTEP/MTEP16/MTEP16%20E2%20EGEAS
Assumptions.pdf

https://www.spp.org/documents/22887/itp%20manual.pdf

https://content.ces.ncsu.edu/threshold-issues-for-landowner-solar-leasing

https://www.nrcs.usda.gov/wps/portal/nrcs/detailfull/national/programs/initiatives/?cid=stelprdb
1048809
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16. https://www.hks.harvard.edu/hepg/Papers/2010/Brattle EUCI Transmission%20benefits 2010-09-

27.pdf

17. http://wiresgroup.com/docs/reports/WIRES%20Brattle%20Rpt TransPlanning 042315.pdf

5.4: List of Studies with Identified Load Pockets and Load Density Map Example

1) 2012 1TP10

2) 2017 Variable Generation Integration Study
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https://www.hks.harvard.edu/hepg/Papers/2010/Brattle_EUCI_Transmission%20benefits_2010-09-27.pdf
https://www.hks.harvard.edu/hepg/Papers/2010/Brattle_EUCI_Transmission%20benefits_2010-09-27.pdf

5.5: Related Topics, Information, and Alternative Siting Methodologies Not
Covered By This White Paper

1) Market Power Analysis
2) Regional and local loss of load expectation analysis
3) Alternative renewable generation siting processes
a) Clean Line Energy Partners LLC wind siting white paper and presentation presented to ESWG
4) Benefits of siting renewables in remote areas with highest resource potential

5) Definitions of “potential”
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Overview

This document presents the scope and of work for the Regional Review of potential Interregional
Project identified in the 2016 SPP-MISO Coordinated System Plan (CSP) consistent with the
regional review process described in the SPP Tariff in Attachment O, Section V. This document
will be reviewed by the Economic Studies Working Group (ESWG) beginning June 2017. The
assessment begins in June 2017 and is scheduled to be finalized in October 2017.

Objective

The 2016 SPP-MISO CSP study identified a potential interregional project which, based on the
analysis in the CSP, is expected to provide value to both SPP and MISO. The CSP study is a joint
study between SPP and MISO guided by stakeholders through their participation in the SPP-MISO
Interregional Planning Stakeholder Advisory Committee (IPSAC). The CSP study utilized a joint
economics model and agreed-to assumptions and metrics to evaluate the potential Interregional
Project.

The objective of the Regional Review is to evaluate the recommended Interregional Project and to
quantify the benefits that can be attributed to the SPP Planning Region. The benefits will be
compared to the SPP share of the expected project costs calculated pursuant to the SPP-MISO Joint
Operating Agreement (JOA) to determine if the project has a Benetfit to Cost (B/C) ratio greater
than 1.0 and if it is more cost effective or efficient than SPP regional solutions.

Stakeholder Process

Working Group Involvement

The Regional Review of the recommended project from the 2016 SPP-MISO CSP will be vetted
through SPP working groups. The ESWG will be the primary stakeholder working group and will
oversee the economic portion of the Regional Review along with being responsible to approve the
study scope.

Economic Studies Working Group (ESWG)

The ESWG will be responsible for reviewing the data and results for the following items:

1) Scope

2) Project Recommendation

Seams Steering Committee (SSC)
The SSC will be responsible for the following item:

Regional Review of 2016 SPP-MISO CSP Project
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1) Project Recommendation

Markets and Operations Policy Committee (MOPC)
The MOPC will be sought for endorsement of the following items:
1) Project Recommendation

Board of Directors (BOD)
The BOD will approve the following items:
1) Project Approval

Stakeholder Reviews

The stakeholder review of the Regional Review will be abbreviated when compared to a full
Integrated Transmission Planning study for three primary reasons. First, the Regional Review is not
a full transmission planning study. Instead the primary and exclusive focus of the Regional Review
is to evaluate the benefits of the recommended projects® and determine if those projects are more
cost effective than any displaced projects. Additionally, the Regional Review Methodology, which
was approved by the ESWG, TWG, and the MOPC, and is posted on the SPP website?, outlines
directives on what models and assumptions should be used. As an example, the Regional Review
Methodology states that the latest available ITP model will be utilized for the Regional Review.
Updates can be made based on readily identifiable updates and to include recently approved
transmission projects. Assumptions may be updated based on “a significant change in expected
conditions.” It is expected that any additional updates will be minimal as the model being used
already incorporates multiple iterations of stakeholder feedback. Lastly, the timeline for the Regional
Review is prohibited from exceeding six months per the SPP-MISO JOAS3. In order to meet this six-
month requirement the SPP Board of Directors will need to act on the projects at their October
meeting.

Proposed Interregional Project

The proposed Interregional Project, Loop One Split Rock to Lawrence 115 kV Ckt into Sioux Falls,
is a proposed new transmission project located near Sioux Falls, South Dakota. This project has an
estimated in-service date of 2021.

11t is expected that the number of projects will not be greater than three.
2 http://www.spp.org/section.asp?pagelD=141
3 Unless a short extension is provided by the SPP-MISO Joint Planning Committee.
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Figure 1: Loop One Split Rock - Lawrence 115kV Ckt into Sioux Falls

This project has been proposed by the JPC as a potential Interregional Project and will be the only
project reviewed in this regional review. In the joint portion of the CSP, the project is shown to
relieve congestion on the Lawrence to Sioux Falls 115 kV flowgate. MISO and SPP’s analyses show
the project completely relieves the congestion on this flowgate and provides benefit to both parties.

2016 SPP-MISO CSP Joint Results

MISO estimated a scoping level cost estimate of approximately $6.15 million for this project which
has been reviewed by SPP*. Assuming the in-service date of 2021, the $6.15 million cost results in a
20-year present value cost of $7.51 million®. MISO and SPP’s 20-year present value benefit analysis
shows that MISO and SPP are estimated to receive $27.83 million® in APC benefit over the first 20
years of the project’s life, resulting in a B/C ratio of 3.71. Of the $27.83 million of APC benefit, SPP
is estimated to receive $5.15 million with MISO receiving $22.68 million. Since the proportion of
cost paid by MISO and SPP is based on the proportion of benefits, both MISO and SPP’s B/C ratio
is 3.71.

42016 dollars

® The 20-year present value cost and benefit numbers here are calculated using SPP’s 18.16%
NPCC, factoring in depreciation, and discounting at 8%. The numbers calculated used MISO’s
Gross-Plant Weighted annual charge rate and 8% discount rate are similar with SPP’s.

Regional Review of 2016 SPP-MISO CSP Project



Southwest Power Poo], Inc.

Table 1: Interregional Cost Allocation for Potential MISO-SPP Interregional Project

Project E&C MISO SPP
Project Cost % Cost %

Cost
M$

Loop One Split Rock - Lawrence $6.15 81.48% 18.52%
115 kV Ckt into Sioux Falls

Regional Review Models

The analysis for the Regional Review will utilize economic models to facilitate the evaluation of the
JPC recommended Interregional Project. These models require certain assumptions regarding
generation resource, parameters and locations (detailed in the following sections). The output of
these models will allow engineers to identify the economic benefits to SPP of the proposed
Interregional Projects. The 2017 ITP10 Sidebar models for model year 2025 of Future 1 and Future
3 will be used to evaluate the project. These models will be updated with applicable model
corrections received through the 2016 SPP-MISO CSP study and any update deterimined to impact
the local area of the project during this Regional Review.

Sidebar Models

The 2017 ITP10 Sidebar models were created to update the orginal 2017 ITP10 models as described
in the 2017 ITP10 Report’. The purpose of creating the Sidebar models was to assess how out of
cycle changes to the 2017 ITP10 study modeling assumptions impacted the needs identified and
solutions developed in the 2017 ITP10. The assessment was also intended to help make a more
informed decision to develop a comprehensive, flexible, and cost-effective transmission expansion
plan to meet the requirements of the SPP footprint under the 2017 ITP10 Futures. The changes to
the economic model included known out of cycle updates received since the approved models were
finalized, as well as a limited amount of fundamental economic model assumption updates to attain
more realistic impacts of hydro generation, external systems, and wind generation on SPP
transmission network. The system topology updates included 2016 ITPNT NTCs and other SPP
Expansion Plan NTC changes, significant changes to existing resources, approved MISO
Transmission Expansion Plan (MTEP) projects related to needs in the 2017 ITP10 Needs
Assessment, and model corrections received during the 2017 ITP10 DPP submittal window. The
Sidebar models are considered the most accurate and up to date economic models at the time of this
regional review.

" https://www.spp.org/engineering/transmission-planning/
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Future 1: Regional Clean Power Plan Solution

This Future assumes that the EPA CPP will be implemented at the regional level by meeting
emission targets within the SPP footprint and each of its neighboring regions. Future 1 includes all
assumptions from Future 3 with an increase in large-scale solar development and minimal
distributed solar development.

Future 3: Reference Case

This Future assumes no major changes to policies that are currently in place. Future 3 will include
all statutory/regulatory renewable mandates and goals as well as other energy or capacity as
identified in the Renewable Policy Survey, load growth projected by load serving entities through
the MDWG model development process, and the impacts of existing regulations. Additional
significant features of this Future include competitive wind and high availability of natural gas.

Analysis

Solution Evaluation

The JPC recommended Interregional Project will be evaluated based upon how well they mitigate
congestion in the Regional Review economic model. This Regional Review will not include a
solution development component. The only projects eligible for project approval are those which
have been recommended by the JPC.

Cost Estimates

The project costs of the proposed Interregional Projects will be based on the SPP-MISO CSP study
which are study-level estimates. Only the SPP portion of the project costs will be considered in the
Regional Review. Cost allocation between SPP and MISO are stated earlier in this scope document.

Benefit Metric Usage

Staff will calculate the following benefit metrics to evaluate the benefit to cost ratio in the Regional
Review.

e Adjusted production cost (APC) and
e Mitigation of transmission outage costs

B/C Ratio Calculation

A one year B/C ratio will be calculated for the CSP study. Benefits will be calculated for the study
year, 2025, and brought back to 2017 dollars at a 2.5% depreciation rate. A one year cost will be
calculated using the average SPP NPCC of 18.16% in 2017 dollars.

Regional Review of 2016 SPP-MISO CSP Project
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Timeline

The Regional Review of the 2016 SPP-MISO CSP Project will generally follow the process flow
below beginning in June 2016 with final results available in October 2017. The estimated timeline is
as follows:

Targeted
Regional Review Group(s) to Completion
review/endorse | Date

Scope ESWG June 2017
Metrics Calculation ESWG/SSC July 2017
Project Recommendations ESWG/SSC August 2017
Time for Additional Analysis as needed | ESWG / SSC é:p%mber 2017
Project Endorsement MOPC October 2017
Project Approval BOD October 2017

Deliverables

Final Report and Recommended Project(s)

The results from the Regional Review will be compiled into the CSP report detailing the findings
and recommendations of SPP Staff. The report will include a project list identifying each upgrade.
This report will also be incorporated into the 2018 STEP Report.

Regional Review of 2016 SPP-MISO CSP Project
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Board Action — April 2017

- The SPP Board accepted SPP staff’s
recommendation to remove the Potter to Tolk 345
kV line from the 2017 ITP10 portfolio

- The Chairman of the SPP Board directed the
development of a High Priority Study scope for
consideration in July 2017 in order to appropriately
assess the needs in the Texas panhandle




2017 I'TP10 Additional Analysis

- Objective: develop future scenarios to show a range of
potential benefits of the Potter to Tolk 345 KV line under

uncertainty of assumptions

- Key uncertainty drivers in the 2017 ITP10

+ Load forecasts
- High projections, recognizing decreases in forecasts year to year

* Generation forecasts

- High amount of proxy conventional resources, inconsistent with
stakeholder expectations

- Low assumption of renewable resources, inconsistent with SPP and
stakeholder expectations

- Due to the limited objective, this analysis:

- Was able to show the project to be cost beneficial under
certain reasonable assumptions

- Was not able to determine, with certainty, if the project was the
best comprehensive solution




Objective

- Proposed Study Objective

- Analyze areas of the footprint where historical market
congestion is expected to persist or increase over time

- Why study more than the Texas Panhandle?

* Most 2017 ITP10 solutions are small upgrades that were
intended to be incremental relief until the impact of changing
assumptions and more targeted analysis could be performed
in future assessments

« Focus areas of the 2017 ITP10 were the Texas Panhandle (not
resolved) and the Eastern Seam near CUS (partially resolved)




Data Sources

- Load forecasts, generation, and system topology
- Utilize the 2018 ITP model series

- Fuel price forecasts
- Utilize the latest vendor data

- Generation resource plan

- Leverage the 2017 ITP10 resource plan and SPP generation
interconnection queue

- Incorporate the 12% reserve margin and new load forecast




Other Considerations

- Resource plan considerations

- Discuss ways to determine appropriate capacity needs per
entity

* Determine how best to leverage resource adequacy
provisions

- Siting white paper concepts




Analysis

- Perform congestion analysis in future scenarios targeting
areas of historical congestion

- Perform voltage stability analysis to ensure projected
benefits of transmission solutions can be realized

- Perform load and gas price sensitivities on top
performing projects to determine if they can stand up to
a range of projected benefits




Preliminary
Schedule




| Load and Generation Review — 2 weeks

i ~ Resource Plan - 3 weeks
| Siting Plan — 2 weeks
[ Constraint Assessment — 4 weeks

‘! Economic Model Development — 16 weeks

. Assessments -4 weeks




| | Solutions Development — 8 weeks

i . Sensitivity — 4 weeks
| ~ Metrics — 1 week

[  Rate Impacts - 2 weeks
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ERM Solution Suite
Three key components

= Complete end-to-end solutions for:

= Market analysis and assessment

= Market simulation and intelligence

EPM EPM -
SOFTWARE ADVISORY | = Forecasting

= Portfolio planning and risk
management

= Portfolio operations and bid-to-bill

= DERMS planning and operations




ERM Solution Suite
Expertise: Advisory

EPM
SOFTWARE

services

EPM
ADVISORY

= Energy Advisory services and expertise
for:

= Integrated resource planning

Rate impact assessment

Asset valuation

Simulation ready data

Reference case reports




ERM Solution Suite

Data: Market intelligence

EPM
SOFTWARE

= Investment grade data and analysis

EPM -
ADVISORY - = Robust querying, charting and

geospatial analysis

= Virtual analyst

= Energy Market Intelligence solutions for:




ERM Solution Suite
Applications: Software solutions

= Energy Software solutions and
applications for:

EPM EPM - = Market analysis, simulation and
SOFTWARE ADVISORY : forecasting

= Portfolio optimization, expansion and
operations

= Reporting
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Sample of Common Outputs
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. May 3 86,280 76,741 | | NI L
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= Number of Startu PS August g 79,973 $ 84,709 . o e Sy e L L i
] Septemb g 77,826 $ 87,949 . LSt T e i i b=
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PROMOD
Product Screenshots

Y Drop Filter Fields Here

= | Value Il | W Scenariohame ||W DatasetMame ||¥ EntityMame W DataltemMName

T Dates - Drill Down Fase Data
East Power Customer  West Power Customer  North Power Customer  South Power Customer
C5loadData C5LoadData CSLoadData CSLoadData
= All Periods 895,668.00 95,608, 268,694.00 268,694.00
2009 95,658.00 95,668 268,694.00 268,694.00
— Apr 2009 895,668.00 95,668, 268,694.00 268,694.00
- 04/01/2008 113,060.00 113,060, 33.919.00 33.919.00
4/1/2009 12:00:00 AM 3,964.0 964, 1,189.00 1,189.00
4/1/2009 1:00:00 AM 3,753 733 1,126.00 1,126.00
4/1/2009 2:00:00 AM 3,654, 1,096.00 1,096.00
4/1/2009 3:00:00 AM 3,805, 1,081.00 1,081.00
4/1/2009 4:00:00 AM 3,592 1,078.00 1,078.00
4/1/2009 5:00:00 AM 3,702.00 702, 1,111.00 1111.00
4/1/2009 £:00:00 AM 3,857.00
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Load Data

Entity

East Power Customer
West Power Customer
North Power Customer

South Power Customer

Load Data
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Data Item

Load Shape

Load Shape
Load Shape

Load Shape

Scenario/Dataset

54 TEST_1.01_Small_world_vT
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54 TEST_1.01_Small_World_vT
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PROMOD Applications Summary

Price Forecasting - Financial | | |
= |ocational Marginal Prices (LMP) = Transmission Congestion Rights valuation

= Zonal market prices (FTR/TCR/CRR/ARR)

. : : Mark-to-Market
= Ancillary service prices

=  Generation

Project siting and sizing

Asset valuation

Unit dispatch & profitability assessment
Production cost modeling

Transmission
= Economic transmission expansion planning
= Project siting and sizing
= Transmission congestion & curtailment
=  Transmission cost allocation
= Transmission line outage management
= Renewable integration studies

=  Market Change/Impact
= |[SO/RTO new member cost/benefit
=  ISO/RTO market rule change analysis

Portfolio applications - ISO/RTO Change in participants
= Unit dispatch and profitability assessment =  Transmission asset evaluations
= Fuel forecasting & budgeting = Generation retirement
= Merges / acquisitions = Environmental regulation

= Demand response & energy efficiency
= Retention & acquisition studies

AL HR HR
mpmp



Price Forecasting

Hourly LMPs or zonal prices

From 1 month to 30+ years

Basis for:

= Cost of Congestion / Curtailment

= What is the cost of congestion or curtailment?

= How will unit commitment be affected?

Trading and Transaction Evaluations

= How does a transaction affect the market?

Market Impact Analysis

= What if there is a new regulation on emissions?

= Sensitivity to Fuel prices, emission regulation, renewable penetration, hydro availability
Purchase/Sales Evaluations

= Should you buy it here or there or sell to different areas?
Expected revenue stream

= Asset Evaluation
= |f | can see the LMP for a month, etc, | can get an estimate on the balance sheet



Financial — FTR/CRR/TCR/ARR Valuations

FTR valuations can be performed on buses, hubs, and interfaces or any

combination there of.

Binding Constraints with largest difference in congestion contribution to LMP
Congestion Component of Sink minus Congestion Component of Source

Positive value means the constraint increases spread from Greenland Gap to

PJM West Hub, negative value means constraint reduces spread

Cause and duration of binding elements

Binding Element SIMWh
Bedington - Black Oak, loss of Conemaugh - Huntington 1005
Roxbury - Greene, loss of Brighton - Conastong 018
Aaueduct - Doubs, loss of StationH - Doubs 0.16
AP South Interface, loss of Bedington - Black Oak 0.11
Pennelec - NY Central Interface (0.36)
Cloverdale - Lexington, 10ss of Pruntytown - Mt Storm (0.62)
Bedington - Black Oak, loss of Pruntytowmn - Mt Storm (2.19)

-Bedington — Black Oak

*Roxbury — Greene //——

-Aqueduct — Doubs

— -Cloverdale - Lexington

2
4 MT STORM 500 KV

‘( S & ~DOUBS 500 KV LOAZ>
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amgestion / Curtailment Analysis

History is not always a good predictor of future congestion

=" Fundamental system changes will impact future congestion patterns and
LMP’s:
= Transmission expansion: new and upgraded transmission lines

= Market rule and structure changes (such as new members joining an ISO/RTO, ancillary
market design, marginal losses, etc)

= New generation (upgrades and greenfield)
= Generation Retirements

= Carbon legislation

= Fuel prices

= A nodal market 8760 forecasting tool is required to analyze future impacts
on changes in the market and on generation and transmission assets



Congestion / Curtailment Analysis

The risk factors:

— Grid topology and capability (insufficient transmission capacity)

— High demand

— Minimum generation event

— Location of system generation & load

— System operation - ancillary services, market rules

— Demand and non-dispatchable generation hourly shape

— Flexibility of generation — ramp capability, minimum capacity,
storage Lo '

— System commitment & dispatch, outages {/
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— Wind & load forecast error
— Variations in these factors over time

Nodal price is indicator of need for curtailment due to
congestion, regardless of market rules or presence of
market

Curtailment cannot be studied with single hour
snapshots or in excel spreadsheets
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Available Transmission Capacity Analysis

= Hourly Line Flows For 1 Week period
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Merchant Transmission

ATC, ITC and ITC Great Plains
Economic analysis of transmission expansion (small & large projects)

Congestion/curtailment analysis
Transmission outage management
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Transmission - ISO Cost/Benefit Analysis

Change in Membership




Economic Transmission Analysis

Simulate system with and without each project, for several years
Scenario Analysis: develop alternative realistic future states:

Federal environmental scenario
Sustained low gas prices
Strong economic recovery

Quantify the impact of the transmission project compared to base

Change in Production Cost

Change in Nodal Prices, Load Cost, Generator Revenue
Change in Congestion Cost

Change in transmission flows and losses

Change in Wind curtailment, emissions output
Change in Generation Costs — Impact on generators
Change in Demand Cost — Impact on customers

Result

= Understanding of the flowgates driving congestion for your risk-based futures and the potential change (cost/benefit)

of various factors



Portfolio - Unit Dispatch And Profitability
Consider a Generator with the following parameters:

Variable costs: _ Other operating characteristics:
— 150 MW min capacity, cost of $37/MWh = 8 hour min runtime and downtime constraints
— 500 MW max capacity, cost of $30/MWh = $4000 startup costs
= Ramp rate is 6 MW per minute

— Generator is needed in each of the 5 weekdays, - Can it recoup full operating costs each day?

but... = |s it the right generator to commit those days?

e These commitment issues are
(\ [\ ' o) addressed with PROMOD
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Generation Impacts From Wind Penetration
= Impacts of wind on thermal commitment
= Re-dispatch due to hourly volatility

Thermal Generator Operation Before and After Wind Farm Introduction
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At what point will wind penetration impact my gas fleet?



Generation — Siting, Sizing, Congestion & Curtailment

= Should | build a natural gas or coal facility?

= Can | reasonably interconnect 250 MW or should | increase it to 500 MW?
= Will the plant contribute to congestion or provide counterflow?
= How often might the plant be curtailed?
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Simulation Ready Data



Simulation Ready Data Overview

Investment grade modeling data created using: . | N o \[ =
. . — = AT e S i
= ABB Velocity Suite data j L‘wf%p_ﬂp;q ( zbwi;jfﬁrzf <
. | e & Tyl el
= ABB North American Reference Case VO —C '] ,/‘L;;Q“
: N ANE SO, A
= Regional power flows el . e

ABB consultant research

FERC & NERC forms and publications

ISO/RTO publications & day-ahead and real-time information

Provides an accurate and consistent representation of the power system
Synchronized with Velocity Suite generator and transmission data
Scrubbed and scrutinized on a daily basis (between 200-400 people):

= Energy Velocity Team

= ABB Data Team

= ABB Advisors Group (consultants)

= Large client base

Release notes provide a summary of major changes, data updates and
explanation of data sources and content
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S_imulation-Ready Data — Detailed Focus

Loads
* Historic & forecast peak & energy
* Synthetic hourly load shape

Generator Resource Data
* Existing plants
* Planned & under construction
* Summer/winter capacity
* Commission/retirement dates
* Heat rates
* Qutage rates
*  Fixed & variable operating costs
* Ramp Rates
* Wind & Solar hourly profiles

Hydro Resource Data
* Historic monthly energy
* Average monthly energy
* Operating Profiles
* Pumped Storage Plants

Topology
* ISO/Pools & reserve regions

* Transmission area topology
* Balancing Areas

Fuels

Henry Hub Gas Price Forecast
Gas Price Basis Differentials

Coal Prices (plant level delivered)
Oil, Uranium, Kerosene, Prices

Emissions & Effluents

Unit emissions rates

Unit emission equipment removal rates
Effluent release rates

Effluent program prices

Transmission (Zonal)

Interface transfer limits
Links

Losses

Tariffs/Hurdle rates

Transmission (Nodal)

Regional Power Flow Cases

Generator and load buses mapped

Reporting and trading hubs

Flowgates and monitored/contingent elements
Nomograms



Simulation Ready Data - Offerings

Delivered twice a year (Feb/July with monthly fuel updates upon request)
= EAST

= ERCOT

= WECC

Products
= Standard Data

= Contains all data necessary to perform a simulation including generators and operating characteristics, load forecasts, fuel prices,
emissions prices, Fuel and emissions prices are futures based

= Nodal Data

= Contains power flow data (buses and branches), bus mapping for loads and generators, event definitions, hub and zone definitions and
the setup for pools and pool to pool interchange for PROMOD

= Reference Case Data

= Contains additional forward-looking data created by the ABB Advisors for the Reference Case



Standard Data vs Reference Case Data

Standard Data Includes ReferenceCase Data Includes
25-year Fundamental Forecast for Henry Hub and Basis
Natural Gas Prices Forecasts Differentials, with sensitivities
Coal Price Forecasts 25-year Fundamental Forecast
Oil Price Forecasts 25-year Fundamental Forecast
SO2 and Nox Prices Forecasts 25-year Fundamental Forecast
BC, Alberta and Quebec tax, RGGI and California AB-32
CO2 Prices Forecasts forecast
Existing, Under Forecasted to meet future
Environmental Retrofits Construction and Planned [requirements, with scenarios
Existing, planned and age- [Forecasted based on economics,
Unit Retirements based with scenarios
Existing, Under Forecasted (generic additions)
Transmission Expansion Construction and Planned |with scenarios
Forecasted (generic thermal and
Existing, Under renewable additions) with
New Unit Additions Construction and Planned |scenarios
Bid Adders none 25-year Scarcity Based Adders

- Forecasted new unit additions do not include bus mapping, and cannot be used as-is
with-Nodal-Data
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Simulation Ready Data — Reference Case

Additional forward-looking data created by the ABB Advisors for the Reference Case
= Generic renewable expansion plans developed to meet RPS requirements
= Scarcity based thermal unit bid adders
= Generic thermal expansion plans developed to maintain reserve margins
= Forecasted generator retirements and retrofits in response to emissions regulations

Scenarios for extra analysis

= Low gas price
= Ventyx subjective view of 10t percentile of probability distribution
= Corresponds to production costs for best shale plays

= High gas price
= Ventyx subjective view of 90t percentile of probability distribution
= Corresponds to limited shale supply scenario

= Federal environmental legislation
= Ventyx view of Clean Power Plan implementation (or other proposed regulation)

= Each scenario includes bid adders, expansion plan and retirements forecast specific to
scenario



Why ABB Simulation-Ready Data?

True simulation ready data provides a solid and consistent source for
planning and forecasting the energy market

Utilized by over 260 clients via the Energy Velocity service — the industry
standard for data intelligence

Utilized by over 60 clients on a routine basis

Utilized by ABB Advisors (consulting) as the starting point for all client
projects

Scrubbed and scrutinized by internal Energy Velocity Team, ABB Data Team,
the Advisors Group (consultants) and our large client base on a daily basis
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