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Executive Summary
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In April 2009, SPP was directed by the SPP Board of Directors to implement the Synergistic
Planning Project Team’s (SPPT) recommendations for creating a robust, flexible, and cost-
effective transmission system for the region, large enough in both scale and geography to
meet SPP’s future needs. Development of Priority Projects was one major recommendation;
the others were to develop an Integrated Transmission Planning process that improves and
integrates SPP’s existing planning processes, and to implement a new cost allocation

methodology.

SPP was charged with identifying, evaluating, and recommending Priority Projects that will
improve the SPP transmission system and benefit the region, specifically projects that will
reduce grid congestion, improve the Generation Interconnection and Aggregate Study
processes, and better integrate SPP’s east and west regions. This report, Priority Projects
Report Phase Il - Revision 1, is the third in a series of Priority Projects reports that have been
completed by SPP staff with input from stakeholders and the Transmission Working Group
(TWG), Economic Studies Working Group (ESWG), Cost Allocation Working Group (CAWG),
Markets and Operations Policy Committee (MOPC), Strategic Planning Committee (SPC),
and Board of Directors (BOD). The following timeline illustrates the iterative development of

the reports:

January 2009
SPPT Created

April 2009

SPPTissuesreport calling for
Integrated Transmission Plan,
Priority Projects, and new Cost
Allocation methodology

September 2009
Staff issues Phase | Report that
includes analysis of 10 projects,
selected by MOPC from list of
stakeholder-recommended projects

Reportdiscussed at technical
conference

February 2010
Staff holds stakeholdertechnical
conference and conducts further
analysis based on feedback

February 2010

Staff issues Phase |l Report with
two project groups

Group 1= 6 projects recommended
by BOD
Group 2 = Alternative 345 kV

double circuit construction for
Group 1

October 2009

Reportis updated and discussed at
MOPCand SPC

With SPC concurrence, staff
recommends 4 projects for
approval by BOD

BOD approves these 4projectsand
2 others forfurtheranalysis, with
oversight from SPC

April 2010

Staff issues Phase lI-Revision 1
Reportincluding new and updated
analysis

Reportrecommends that BOD
approve Group 2 projects

Phase II-Revision 1Report
presented to MOPCand BOD for
approval
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For the Phase | Report, SPP staff and outside consultants performed engineering and
economic analyses to assess a number of metrics, including adjusted production costs
(APC), system losses, impacts to reliability projects, local and environmental impacts, and
deliverability of capacity and energy to load. The Phase | Report included two future
scenarios in which either 10% (7 GW) or 20% (14 GW) of the SPP region’s energy needs
would be served by wind.

This Phase Il Report-Revision 1 analysis includes two Priority Project groups with future wind
levels of 7 GW and 11 GW." The same projects were studied in both groups; however, in
Group 1, Spearville-Comanche-Medicine Lodge-Wichita and Comanche-Woodward District
EHV are constructed at 765 kV, while in Group 2 these two lines are constructed at double-
circuit 345 kV.

Group 1 has estimated engineering and construction costs of $1.26 billion:

Nebraska City., _

'\Jtrwille
SA ©
A% SPS‘P:{Ibwes!
!sx'mey oOverton | Power Pool
, i
Spearville i
e“ Wichita ; Priority Projects
i iy edicine Lodge (Group 1)
Hitchland® / oo —Tule
Riverside
Valliant

N

‘Morthwest Texarkana

“Woodward District EHV
0w ™ 160 40

Copyright 2010 by Souttwest Power Poal, Inc Al nights reserved

Spearville — Comanche — Medicine Lodge — Wichita (765 kV construction and 345 kV operation)
Comanche — Woodward District EHV (765 kV construction and 345 kV operation)

Hitchland — Woodward District EHV (345 kV double circuit construction)

Valiant — NW Texarkana (345 kV)

Nebraska City — Maryville — Sibley (345 kV)

Riverside — Tulsa Reactor (138 kV)

ok w2

' The 11 GW wind level was chosen based on a CAWG survey sent to SPP members to determine what levels
of renewable resources are needed to meet state mandates or voluntary targets.
4
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Group 2 has estimated costs of $1.11 billion:

MNebraska City
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“Northwest Texarkana
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Spearville — Comanche — Medicine Lodge — Wichita (345 kV double circuit)
Comanche — Woodward District EHV (345 kV double circuit)

Hitchland — Woodward District EHV (345 kV double circuit)

Valiant — NW Texarkana (345 kV)

Nebraska City — Maryville — Sibley (345 kV)

Riverside — Tulsa Reactor (138 kV)

ok wN=~

For Priority Projects Report Phase |l - Revision 1, The Brattle Group revised its analysis
based on the alternative project groups and wind levels, and KEMA updated its analysis with
the most recent SPP economic model outputs. Other additions to this version: inclusion of
BOD-approved projects from the 2009 SPP Transmission Expansion Plan, an additional
transformer needed at Hitchland to accommodate Priority Projects, changing the Cooper-
Maryville-Sibley 345 kV project to terminate at Nebraska City, an updated coal price forecast,
the addition of the 11 GW wind analysis, additional constraint identification, and updated load
ratio share numbers (see Revision 1 Modifications section).

Revision 1 analysis demonstrates that Group 2 has a greater Benefit to Cost (B/C) ratio: a
combined 1.78 quantitative and qualitative B/C for the SPP region. Group 2 has a quantitative
B/C ratio of 1.12 and a qualitative B/C of 0.66. Quantitative benefits were determined based
on analysis of APC; APC adjustment due to wind revenue; transmission system losses;
reduction in gas prices (Attachment 6, KEMA report); and impact on reliability project
advancement, deferrals, and additions. Qualitative benefits were based on the economic
output (jobs, goods/services, taxes, etc.) from the construction and operation of the projects

5
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and the operation of an additional 3.2 GW of wind (Attachment 4, The Brattle Group
analysis). 2

These Priority Projects achieve the strategic goals identified in the April 2009 SPPT report.
They will reduce congestion, as demonstrated in the APC analysis and by the levelization of
Locational Marginal Prices (LMPs) across the SPP footprint. The average LMP price
differential reduces from +/- 35% for the base case to +/- 28% for Group 2. Priority Projects
will improve the Aggregate Study process by creating additional transfer capability and
allowing additional transmission service requests to be enabled. The addition of 3,000-5,000
MW of wind energy as well as new non-renewable generation will result from these projects.
First Contingency Incremental Transfer Capability calculations determined that Priority
Projects would increase the ability to transfer power in an eastward direction for two-thirds of
the eastward paths by connecting SPP’s western and eastern areas (see Attachment 5).

Staff is recommending that the Board of Directors approve Priority Projects Group 2 for
construction, based on the projects’ compatibility and consistency with the SPPT goals while
demonstrating a calculated B/C ratio of 1.78. SPP recognizes these are only a portion of the
benefits that will be attained as a result of these projects. Other benefits, which are not
measured, include but are not limited to: enabling future SPP energy markets, dispatch
savings, reduction in carbon emissions and required operating reserves, storm hardening,
meeting future reliability needs, improving operating practices/maintenance schedules,
lowering reliability margins, improving dynamic performance and grid stability during extreme
events, and additional societal economic benefits.

These Priority Projects are incremental to the substantial progress SPP members have
already made in expanding transmission for reliability and economic needs. The Report of the
Synergistic Planning Project stated, “The SPPT believes that the region should quickly
identify, review, and construct, with haste, projects that continue to show up in multiple
system evaluations as needed to relieve congestion on existing flowgates and to tie the
eastern and western sections of the region together”. After 11 months of analysis and review,
SPP staff believes the projects in Group 2 clearly meet the goals stated in the SPPT report,
and requests the Board of Director’s approval in taking the next step in creating regional
transmission solutions to address SPP’s unique challenges and opportunities.

% The Brattle Group studied the benefits of an additional 3.2 GW of wind (combined with SPP’s existing 3.8 GW,
this comprises the 7 GW scenario). The 0.66 B/C represents a conservative 25% of the $1.6 billion in benefits
from the operation of 3.2 GW of wind; benefits from the construction phase were not included in the B/C.

6
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Group 2 Benefits at a Glance
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Revision 1 Modifications

SPP released the Priority Projects Phase Il draft report on February 2, 2010, and on February
10 facilitated a stakeholder technical conference to discuss the report. Based on feedback
received at the conference, SPP made several modifications to the Priority Project analysis.
Many of the changes are explained in greater detail throughout this report, but a summary of
the major modifications follows:

¢ Inclusion of 2009 STEP Projects: At its January 2010 meeting, the Board of
Directors approved a subset of the projects included in Appendix B of the 2009 SPP
Transmission Expansion Plan (STEP). SPP modified the Priority Project reliability and
economic analysis to include the recently approved 2009 STEP projects; this report
now includes all projects that have been issued Notifications to Construct (NTCs).

e Previously-ldentified Reliability Projects: On January 19, 2010 the TWG endorsed
with comment the TWG Reliability Report that analyzed the reliability impact of adding
Priority Projects to the transmission system (see Attachments 2 and 3). The report
identified an additional 345/230 kV transformer was needed at Hitchland to
accommodate Priority Projects. Because this transformer is shown as needed solely
due to Priority Projects, the study has been modified to consider it as part of the
Priority Projects package (change case project).

e Nebraska City-Maryville-Sibley 345 kV Project: At the February 10 technical
conference, Nebraska Public Power District (NPPD) presented its analysis of the
Cooper South flowgate and potential solutions the organization considered for
improving congestion. Based on discussion at the conference and NPPD’s analysis
and recommendation, SPP modified the termination point of the previously proposed
Cooper-Maryville-Sibley 345 kV project to the Nebraska City substation rather than the
Cooper substation.

e Coal Prices: Discussions with stakeholders identified the need for SPP to better
understand the fuel price assumptions being used in the economic modeling. As
explained in this report, gas prices are taken from the NYMEX exchange projections.
Staff received the coal forecast from the economic modeling software vendor. The
forecast used in previous Priority Project analyses indicated coal prices decreasing
over time. In preparing Revision 1 analysis, staff asked several member companies
what they were using for their own assumptions regarding coal prices and compared
these results with the forecast previously used in the study of the Priority Projects. For
this Revision 1 analysis, the software vendor provided its most recently updated coal
price forecast. This updated forecast showed coal prices increasing over time which is
consistent with information provided by stakeholders.

8
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11GW Wind Level: After Priority Project Phase Il Report assumptions were finalized
and the study began, the Cost Allocation Working Group surveyed SPP members to
determine what levels of renewable resources each state was either mandated to
meet or were voluntarily targeting by 2030. The results of this survey indicated
approximately 11.3 GW of wind would be needed to satisfy these mandates or targets.
To give stakeholders as much information as possible, SPP analyzed Priority Projects
using approximately 11.3 GW as an additional analysis to the 7 GW study.

Additional PAT Analysis: After performing each study, SPP attempts to improve its
study methods. Based on results of previous analysis and discussions with
stakeholders, staff performed additional analysis to help identify constraints that
should be used in economic modeling. After this additional analysis was completed,
the ESWG reviewed the constraints used in the economic modeling. Some additional
modifications were made to the constraints based on this review.

Updated Load Ratio Share (LRS): For this report and the calculation of benefit to
cost ratios, Priority Projects costs are allocated to each zone based on LRS. LRS
numbers used in the previous Priority Project reports were based on numbers used in
the Balanced Portfolio analysis approved in 2009. Stakeholders had questions about
LRS numbers in previous Priority Project reports since they did not correspond to the
LRS numbers used in the recently approved 2009 STEP report. This report uses LRS
numbers based on member data received by SPP’s Settlements Department as recent
as March 2010.

EXHIBIT 11
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Scope of Priority Projects Phase Il, Rev. 1 Analysis

Study Assumptions

Assumptions used in Priority Projects modeling and analysis were vetted through the SPP
stakeholder process and amended by the Strategic Planning Committee (SPC) at its
November 19 meeting. The majority of assumptions were developed by the Benefits Analysis
Techniques Task Force (BATTF), approved by the Economic Studies Working Group
(ESWG), and reviewed by the Markets and Operations Policy Committee (MOPC). For the
Priority Projects analysis, PROMOD software was used to model 8,760 hours representing a
full year of system-wide commitment and dispatch of resources.

e Time Frame — The BATTF directed use of a ten-year time frame to analyze Priority
Project benefits. Three years throughout the ten-year planning horizon were modeled -
2009, 2014, and 2019 - and benéefits for the years in-between were calculated using a
linear progression. The total of the ten-year benefit was used to create the Net Present
Value (NPV). A terminal value was used to represent the final B/C of the project from
the last year of analysis (i.e. 2019). Considering the scope and lifetime of some of the
projects, a 20- and 40-year financial result is extrapolated from data used in the 10-
year analysis.

e Fuel Prices — The gas price was determined by using the Henry Hub NYMEX ten-year
forecast with an additional adder for fuel distribution differences across the footprint.
SPP used the 2010 forecast as the starting point since it was the first year in which an
entire year’s forecast was available. The starting price for the 2009 model runs was
$5.20/MMBtu. The coal price forecast was provided by the economic modeling
software vendor and was updated for this analysis. Other fossil fuel prices used
generic assumptions and publicly-available data.

¢ Wind Modeling — SPP was directed by the SPC to study Priority Projects using
7 GW of nameplate wind generation in the SPP footprint, and to study the same wind
in both the base and change cases. The Priority Projects model contained 3.8 GW of
existing wind that was identified as in-service or under construction. Wind plants with a
signed interconnection agreement (IA) and that have given SPP authorization to
proceed with the construction of the required network upgrades were considered
“‘under construction”. To reach the 7 GW target, staff added an additional 3.2 GW of
generic wind generation.

In addition to the 7 GW study, staff assessed 11.3 GW of wind in the SPP footprint
based on results of a Cost Allocation Working Group (CAWG) survey, which assessed
the renewables needed to meet state mandates or targets in the SPP region. Data
provided in the CAWG survey was reported in MWh. To determine what the necessary
wind capacity would be to meet mandates/targets, SPP used a 40% capacity factor for
Texas, Oklahoma, New Mexico, Kansas, and Nebraska. For Missouri and Arkansas, a
30% capacity factor was used. In the economic analysis, the wind profiles for wind
farms in Missouri and Arkansas will represent this lower capacity factor.

10
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Using the Generation Interconnection (Gl) queue as a guide, SPP staff, with the help
of the ESWG, recognized the significant amount of Gl requests in the relative locations
of Spearville and Hitchland. SPP staff worked in conjunction with the ESWG to modify
the wind injection placement points. The results are listed below:

Wind Added to Reach 7 GW

Fairport (MO) 600 MW
Hitchland (OK) 1,077 MW
Hoskins (NE) 196 MW
Gentlemen (NE) 196 MW
Spearville (KS) 605 MW
Woodward (OK) 522 MW

Wind Added to Reach 11.3 GW

Washington County (AR) 197.5 MW

Fairport (MO) 33 MW

Spearville (KS) 1,500 MW

Knoll (KS) 200 MW

Hoskins (NE) 157 MW

Gentlemen (NE) 157 MW

Potter (TX) 600 MW

Broken Bow (NE) 80 MW

Albion (NE) 120 MW

Roosevelt (NM) 300 MW

Grapevine (TX) 50 MW

Hitchland (OK) 1,025 MW

Current Additional Additional :

State Wind to 7GW to11Ggw | rotalWind
Arkansas 0 0 198 198
Kansas 960 605 1,700 3,265
Louisiana 0 0 0 0
Missouri 0 600 33 633
Nebraska 243 392 514 1,149
New
Mexico 204 0 300 504
Oklahoma 1,367 1,599 1,025 3,991
Texas 904 0 650 1,554
Total 3,677 3,196 4,420 11,292

Table 1: Wind Injection Amounts (MW)

Values in the table above do not represent any other renewable resources such as
solar, hydroelectric, or biomass which may be used to meet a Renewable Portfolio
Standard. Wind allocation and placement are estimates and represent reasonable
approximations for the future development of wind resources within SPP as discussed
by the ESWG.

11
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Figure 2: Wind Generation Modeled at 7 GW
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Figure 3: Wind Generation Modeled at 11 GW

e Study Footprint — The study footprint contains SPP, Entergy, TVA, MAPP, MISO
(Ameren, MEC, et al), PJM, Southern Companies, WAPA, Basin Electric, Big Rivers
Electric Company, Associated Electric Cooperative Inc. (AECI), E.ON, and East

Kentucky Power Cooperative.

e DC Ties — Historical DC Tie profiles were used to simulate profiles for all DC Ties in
the SPP region. DC ties modeled® for the SPP region are located at:

Oklaunion
Welsh
Lamar

Eddy County
Blackwater
Sidney

YVVVVYYY

® The Stegall DC tie in Nebraska was not modeled in this planning assessment because Tri-State/Basin did not

grant SPP permission to use the historical data.
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e Environmental Costs — Estimates of emission costs for SO, and NO, were
approximated using data from the Chicago Climate Exchange. CO, was not explicitly
priced in the economic modeling due to the uncertainty of future climate policy.
Mercury was not addressed due to the lack of valid market information.

e Non-Wind Resource Model Additions — Only plants with a signed interconnection
agreement (IA) and that have given SPP authorization to proceed with the construction
of the required network upgrades were considered “under construction”.

e Plant Outages — Data for outages and maintenance was taken from the ESWG’s
2009 data collection and review process that was used for Balanced Portfolio and
Priority Projects Phase | efforts. This data was originally provided by stakeholders, and
stakeholders had the opportunity to provide updated outage and maintenance
information in October and November 2009. Forced outage rates were taken as a
single draw and locked for the change and the base cases to eliminate biased results
due to different outage schedules. Similarly, maintenance outages were also locked
from a single scheduled pattern. These outages were plant-specific.

e Operating Reserves — SPP’s current reserve sharing program (as of 2009) was used
in the operating reserves simulation.

¢ Hurdle Rates — Hurdle rates are rates that are applied to ensure a minimum price
differential is in place before an exchange is made. Specific hurdle rates are applied
in the modeling for both generating unit commitment and security-constrained
economic dispatch. SPP attempts to quantify the hurdle rates within the base models
to reasonably represent transactions that have occurred or will occur in the SPP
market.

A dispatch hurdle rate of $5/MW and a commit hurdle rate of $8/MW were used to
commit resources across regional boundaries. These values are similar to values
applied within various studies of the Eastern Interconnection and represent
recommended rates as described in the Transmission Network Economic Modeling
and Methods document prepared by the Economic Modeling and Methods Task Force
in 2006. There were no hurdle rates for internal SPP market transactions.

e Load Forecasts — In early 2009, stakeholders submitted load forecasts for 2012,
2017, and 2022. To determine load for the study years of 2009, 2014, and 2019, an
escalation rate of 1.29% per year was used. This escalation rate is the default used in
PROMOD and represents a reasonable approximation of load growth within SPP.

e Market Structure — The simulation was conducted considering a consolidated
balancing authority and a day-ahead market structure for the SPP region. The
economic model simulates a consolidated balancing authority by economically
dispatching all resources within the SPP footprint. The day-ahead market is the
PROMOD default operation and means that resources in the footprint are dispatched
economically based on the calculated future prices for each resource. This market

14
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structure is very different from the way SPP currently operates, so the study results
should not be compared to how each individual balancing authority currently operates.

Stakeholder Data Review Process

Data used in Priority Projects analysis went through an extensive data review process. The
ESWG determined that certain data fields would be reviewed and updated by stakeholders
while other data fields would use only publicly available data. The publicly available data
included any generation cost data as well as heat rate information. By using only publicly
available data, the ESWG attempted to ensure that Tier 1 entities were treated the same as
SPP members in the model and to limit the amount of proprietary information contained in the
model.

The following data fields were reviewed by the SPP RTO Tariff members: Maximum
Capacity, Unit Type, Commission Date, Retirement Date, Bus, Minimum Capacity,
Maintenance Required Hours, Forced Outage Rate, Forced Outage Duration, Minimum
Downtime, Minimum Run Time, Must Run Status, Ramp Rates, and demand data. The
members also reviewed the data to ensure all units were being accounted for and were being
modeled in the correct zone.

The data review process included two iterations. After the initial PROMOD run, the
stakeholders were provided the model inputs as well as load and generation output data. At
this time they were able to update the inputs to correct any errors which caused their units to
dispatch unrealistically. Once these corrections were applied to the model, staff ran
PROMOD again to produce new dispatch results and to provide members with an opportunity
to review how their changes impacted unit dispatch. Members were again able to suggest
changes to the model for the second iteration. Once the PROMOD run for the second
iteration was complete, staff provided this data to stakeholders for approval. All Transmission
Owners indicated their approval on the input and output data by Thursday, January 14, 2010.

In Revision 1 stakeholders were given the opportunity to review both the Event File and the
Powerflow Branch data. If a stakeholder replied during the timeframe with additional
flowgates that SPP should monitor, staff reviewed those suggestions and the flowgates were
added to the event file.

Value Metrics

The BATTF developed or approved use of the following quantifiable value metrics to be used
in the calculation of financial benefit from the Priority Projects analysis:

Adjusted Production Cost

Adjusted Production Cost (APC) is a measure of the impact on production cost savings by
Locational Marginal Price (LMP), accounting for purchases and sales of economic energy
interchange. This benefit metric is typically simulated by a production cost modeling tool
accounting for 8,760 hourly profiles yearly of commitment and dispatch modeling, taken over
the course of the study period.
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Nodal modeling is aggregated on a zonal basis using weighted LMPs. There is concern that
modeling the border points will not be accurate without additional Eastern Interconnection
points. For example, the border LMPs will have significant impact on the APC within SPP. If
there are lower LMP prices outside SPP, there will be no transfers from the western portion of
SPP. he BATTF recommended the modeled footprint be broadened to include Southern
Companies, Basin Electric, WAPA, TVA, PJM, MISO (Ameren, MEC, et al), and the DC ties
(using the recent historic patterns) at a minimum when running the model to assess the
impact on the borders.

The nodal analysis was aggregated on a zonal basis using the following formulation. The
calculation, performed on an hourly basis:

Adj Prod Cost = Production Cost - Revenue from Sales + Cost of Purchases
Where:

Revenues from Sales = MW Export x Zonal LMPgen weighted

and

Cost of Purchases = MW Import x Zonal LMPag weighted

The tools used for this analysis include standard assumptions and modeling utilizing
PROMOD.

The rationale for using this methodology is as follows:

e This formula was previously used by stakeholders, the MOPC, RSC, and BOD as part
of the approval of the Balanced Portfolio analysis.

e The formulation represents the broad impact of new transmission projects in changing
LMP costs (energy, congestion and losses cost) to rate payers within the SPP
footprint. It represents much of the savings/benefits or additional cost to rate payers for
specific transmission projects.

The total APC for the projects was calculated using the APC value for the projects in three
different years. The years that were studied, and subsequently had an APC value, are 2009,
2014, and 2019. Benefits of the in-between years (i.e. 2010, 2011, etc.) were calculated
linearly using the benefit values from the two years that were studied (i.e. 2009 and 2014).
The sum of the APC benefits for each of the 10 years is the total APC. This same
methodology was utilized in the recently adopted Balanced Portfolio.

Impact on Losses - Energy

Lower impedance transmission lines provide a loss savings to the transmission grid. The
energy component of the loss savings is captured as part of the APC analysis. It is possible
that losses will increase since generation sources could be located further from load centers.
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Impact on Losses — Capacity

While the energy component of losses is captured in the APC analysis, the capacity
component is not. Capacity savings associated with a loss change are determined by looking
at the selected hourly loadflow models to determine the loss change associated with a
transmission upgrade. The BATTF established standard capacity prices to capture capacity
savings. Calculations were based on a Combustion Turbine (CT) replacement, currently
priced at $750 per kW installed (based on the expected cost to install various types of
machines used by BATTF members).

There is a fixed Operations and Maintenance (O&M) cost component base of $650,000 per
year (average expected cost experienced by BATTF members). This is an additive benefit for
capturing the capacity component of that energy typically passed on to ratepayers through
Ancillary Service charges. This is the variance in quantity of energy (capacity). The capacity
component of losses is captured in the formulation below:

e Capacity Savings at Coincidental Peak = ((Capacity requirement at Peak (base case)
— Capacity requirement at Peak (with projects upgrades included)) x (CT replacement
cost)).

This would be a savings estimate of the capacity, since the CT installation would be a
one-time cost when the upgrade was energized.

e There is a fixed O&M cost savings associated with this calculation, captured in the
Ancillary Services fee.

It is calculated as Fixed Cost Benefit = (Capacity savings (as determined from above
per 150 MW) x $ 650,000/yr), escalated by the rate of inflation as reported by the
Bureau of Economic Analysis.

e The price differential was calculated on an annual basis from the point the proposed
upgrade is energized to the end of the defined 20-year period. There were no
additional accommodations for savings after 20 years, because a CT has an estimated
20-year life span.

e This formulation is the estimated benefit or cost impact of losses.

Environmental Impacts

Initially, analysis of carbon benefits was to be conducted; however, the prescribed method of
modeling the same level of wind in the base and change cases does not support the
previously developed calculations needed for carbon benefit estimates. The ESWG is
discussing methods to explicitly model the impacts of carbon for use in the Integrated
Transmission Planning process. SPP acknowledges a great deal of additional benefit will be
realized by enabling higher amounts of renewable resources to interconnect to SPP’s
transmission system, thereby reducing the level of carbon being emitted. Not assessing the
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benefits of reduced carbon emissions provides much more conservative results for the
Priority Project analysis.

Reliability Impact

In the Phase | evaluation, 11 potential Priority Projects and three additional Priority Projects
groups were evaluated for their impacts on the SPP Transmission Expansion Plan (STEP)
Reliability Assessment. Priority Project impacts include net, new needed projects, and STEP
projects that could be deferred or advanced. As part of Phase |l evaluation, the list of Priority
Projects was refined to two groups of projects that are electrically similar, and their impact on
the STEP Reliability Assessment and on first tier parties to SPP was evaluated. This Priority
Project reliability analysis was conducted in the same manner and with the same
methodologies used in the STEP Reliability Assessment.

The Priority Project Reliability Report (Attachment 2) is not intended to justify any Priority
Project based on deferred project cost alone; it is only intended to show the effects of Priority
Projects on the STEP Reliability Assessment. At this time, in-service dates for Priority
Projects are not definite. For this study the projects are included in the 2014 models. If a
project identified for deferment has a STEP date before 2014 it may or may not actually be
deferred. It may be possible to mitigate these issues for the short period of time before a
specific Priority Project(s) is in service.

APC Adjustment Due to Wind Revenue Impact

Conventional thermal generation is modeled explicitly based on ownership or designation for
each unit. This explicitly modeled generation is then factored into APC calculations through
each resource’s cost to produce energy as well as determining whether a zone has excess
energy each hour (revenues from sales) or lacks sufficient generation to serve its load (costs
from purchases).

Traditionally, SPP’s APC calculations have not considered the revenues paid to wind
resources because they must be modeled as a transaction rather than a conventional
generating unit. The wind must be modeled as a transaction so the variability of the wind can
be taken into account. Staff does this by profiling the wind based on historical output patterns
for each wind resource. Wind generation’s impact on production costs can be thought of as
subtracting the dispatched wind generation from the load that is met from other generation
sources. Because of the different modeling method for wind resources, the impact of wind
generation on revenues from sales and costs from purchases was not included in the initial
calculation of APC and must be added to obtain a corrected overall measure of these
components.

To illustrate this calculation, consider the following simplified example, in which it is assumed
that price differences between load and generation assigned to the same zone are zero. A
zone’s revenues from sales or costs from purchases can then be determined by taking the
difference between what loads in a zone pay and what the generation attributed to that zone
is paid. For example, if in an hour, a zone has excess generation, it will receive revenues
from sales in the amount of the number of MWhrs in excess times the gen-weighted LMP for
that hour. However, if a zone is deficient in generation for the hour, it will pay costs from
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purchases in the amount of the number of MWhrs deficient times the load-weighted LMP for
that hour.

Revenues paid to wind resources were excluded from the initial calculation of revenues from
sales and costs of purchases. For the above scenarios, if wind attributed to the zone is paid
$1,000, then to correctly calculate APC, this $1,000 needs to be added to revenues from
sales or subtracted from costs for purchases for that zone in that hour.

What is important in calculating the overall benefit from APC is the difference between APC
in the change case compared to the base case. To correctly adjust APC, the Wind Revenue
Impacts are calculated by subtracting the base case wind revenues from the change case
wind revenues and adding the impacts back to the initial calculation of APC to correct for the
initial exclusion of the revenues of these resources. The CAWG developed the methodology
used to allocate the wind revenues to each zone. The allocation was calculated using the
need of each zone for renewable energy to meet its renewable energy targets as determined
from a CAWG survey on renewable energy targets.

SEAMS Coordination

A letter was sent to AECI, CLECO, ERCOT, ESI, MISO, TVA, and WECC on December 16,
2009 to inform them of the projects being proposed as Priority Projects. The letter also
encouraged the organizations to engage in the Priority Project stakeholder process through
SPP’s organizational groups.

Breakeven Analysis

The ESWG met on November 3, 2009 to provide its recommendations to the Strategic
Planning Committee regarding Priority Projects. One of the recommendations was for SPP to
determine what level of wind would be required to produce a benefit to cost ratio (B/C) of 1
for Priority Projects. Staff agreed this analysis would be performed as time permitted, but the
results of this Revision 1 analysis achieved a B/C greater than 1.0.
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Economic Modeling Tools

PROMOD

PROMOD |V is a detailed nodal and zonal market simulation tool offered by Ventyx. It
provides users a way to assess the economic impacts of changes to the transmission
system. For the Priority Projects study, staff primarily utilized the Locational Marginal Price
(LMP) forecasting and unit dispatch capabilities of PROMOD V.

The Transmission Analysis Module (TAM) utilized by PROMOD IV performs a detailed
simulation of market operations considering any inefficiencies across seams. PROMOD IV
TAM is an hourly chronological simulation of electric market operations using a detailed
transmission grid topology which can include up to 46,000 buses and 56,000 transmission
lines. PROMOD IV TAM uses an hourly forecast of loads at each bus, along with detailed
descriptions of generators to commit and dispatch under an LMP market.

LMPs are calculated for both the generation-weighted and load-weighted average hub LMPs
for the footprint. Prices are provided in full hourly detail (8760 hours) and can be summarized
into monthly periods. The net production cost is calculated hour-by-hour, and the formula is
variable generation costs (fuel costs, variable O&M costs, emission costs, startup-costs), plus
the cost of external purchases (if generation is less than demand) minus external sales
revenues (if generation exceeds load) on an hourly basis. The cost of external purchases is
computed as the MW purchase level times the load-weighted sub-region’s LMP. The external
sales’ revenues are computed as the MW sale level times the generation-weighted sub-
region’s LMP.

The Adjusted Production Cost (APC) benefit of a project is determined by using the metrics
described above. PROMOD |V also provides detailed price components of transmission
congestion for market hubs while identifying areas of potential improvement.

PROMOD IV LMP utilizes a Security-Constrained Unit Commitment (SCUC) algorithm,
recognizing the following bids and constraints:

e Generation:
- Minimum capacity with no-load energy bid
- Segmented energy bids with ramp up and ramp down limits
- Startup cost bid
- Minimum runtime and minimum downtime (hours)
- Operating reserve contribution

e Transmission:
- Individual transmission flow limits (including DC ties)
- Flowgate limits on interfaces
- Phase Angle Regulator (PAR) angle limits
- Dynamically determined transmission loss penalty factors
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e Market:
- Load balance with market net interchange limits and hurdle rates
- Regional operating reserves (both spinning and non-spinning)

LMP is calculated for individual nodes and hubs with congestion price (broken out by
flowgate) and loss price components.

PROMOD Analysis Tool (PAT)

The PAT (also known as the PROMOD Analysis Tool) is an interactive program that forms
and solves a transmission-constrained economic dispatch model. All of the input data for the
PAT analysis for Priority Projects comes from Ventyx’s PROMOD program, which is a large,
complex batch program used by SPP for long-term transmission and generation planning
studies. The PAT uses the same mathematical model, and provides an intuitive tool for
studying and temporarily modifying the underlying details of the transmission and generation
systems, and computing the resulting changes in dispatch and locational bus pricing
information that result from the optimization. PAT specifically in Priority Projects analysis to
research congested bottlenecks and indentify their causes. This provided staff with additional
contingencies which were added for PROMOD to monitor.
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Priority Projects Phase I, Rev. 1 Analysis Results

Synergistic Planning Project Team Recommendation Impacts

The Synergistic Planning Project Team (SPPT) recommended that Priority Projects should:

1. Reduce grid congestion

2. Improve the Aggregate Study and Generation Interconnection study queues
3. Integrate SPP’s east and west transmission systems

Reduce Congestion

The impact of reducing congestion is primarily captured through APC modeling. Another
indicator of reduced congestion is the levelization of Locational Marginal Prices (LMPs)
across the footprint. As a robust transmission system is constructed and congestion
reduced, the differential between the minimum and maximum LMP is reduced, resulting in
lower energy costs to consumers. The difference between the average minimum and
maximum LMP price for 7 GW and 11 GW wind levels is depicted in the following charts.
The LMP price differential reduces from +/- 35% for the base case to +/- 28% for Group 2.
Averages were calculated across the 2009, 2014, and 2019 data points.
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Improve Aggregate Study and Generation Interconnection Queues

The SPPT’s criteria for Priority Projects included projects that repeatedly appear in the
Aggregate Study process as a known and needed upgrade to deliver transmission service for
multiple parties. The Priority Projects studied in this report will create additional transfer
capability across the SPP footprint. They will also relieve congestion on lower-voltage
facilities for local delivery of energy, allowing additional transmission service requests to be
enacted. The map below depicts Priority Projects relative to previously identified points of
receipt (POR) and points of delivery (POD) taken from Aggregate Studies 2007-AG1, 2007-
AG2, and 2006-AG3.
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Figure 6

The SPPT stated that Priority Projects should improve the Generation Interconnection (Gl)
process by enabling the addition of more new generation to the grid. Gl study FCS-2008-001
determined the additional transmission needed to interconnect 3,000 — 5,000 MW of
additional wind. The transmission identified included a portion of the Priority Projects.

These Priority Projects will also facilitate the addition of other types of generation. Data taken
from the Gl queue on 2/3/2010 shows that new non-renewable generation is in close
proximity to the proposed Priority Projects:
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Figure 7: Non-Renewable Gl Requests

Loads from multiple major cities within the SPP footprint will be positively impacted by Priority
Projects. Improving the transmission system will improve congestion, allowing these cities to
be served more efficiently. The figure below depicts Priority Projects and other approved
extra high voltage transmission lines in relation to SPP’s major load centers:
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Figure 8: Major Cities in the SPP Footprint

Improve West to East Transfers

Analysis was conducted to measure enhancements to the interface between the SPP
footprint’s western and eastern regions as a result of Priority Projects. This analysis
evaluated the support provided by the projects to power transfers originating in the western
part of SPP and terminating in the eastern part. The analysis used a novel approach that
geographically divided the SPP footprint into ten sections, then performed First Contingency
Incremental Transfer Capability (FCITC) calculations to determine the transfer capability with

and without Priority Projects.

The calculations show the Priority Projects increase the ability to transfer power in an
eastward direction by connecting the western and eastern areas. This detailed analysis
indicates that the greatest rewards will be gained in the future, as more of the underlying
limitations are mitigated. The increase in transfer capability correlates exactly with the
SPPT’s stated goal; that Priority Projects should enhance the interface between SPP’s
western and eastern transmission systems. See Attachment 5 for this analysis.
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Adjusted Production Cost

The tables below indicate the results of the adjusted production cost (APC) analysis. For
each group of projects studied, the APC was calculated between the base and change case
for each specific study year. The results for 2009, 2014, and 2019 were then linearly
interpolated between the years and extrapolated for the next ten years. After the twentieth
year, benefits were held constant until the fortieth year at which time benefits were assumed
to cease. Finally, a net present value (NPV) was calculated for each study group using the
full forty years of benefits and an 8% discount rate. This is the value shown in the benefits
summary tables above.

2009 2014 2019
Group 1 $32,476,000 $81,119,000 $104,576,000
Group 2 $32,681,000 $80,700,000 $103,914,000
Table 4: Regional APC Results — 7 GW

2009 2014 2019

Group 1 $69,219,000 $132,958,000 $158,293,000
Group 2 $60,892,000 $141,205,000 $160,502,000
Table 5: Regional APC Results — 11 GW
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Impact on Losses — Capacity

Capacity savings and fixed cost benefits were calculated using methods suggested by the
Benefit Analysis Techniques Task Force (BATTF) in the Benefit Analysis for Priority Projects
Report (Attachment 1). The change in losses was calculated for each study period and
interpolated between each year. Results were extrapolated to capture the last ten years of
benefits. Per the BATTF recommendations, loss savings were assumed to terminate after
twenty years due to the expected life of a combustion turbine. A net present value was then
calculated for the losses, and the results are provided in the table below. Loss savings were
calculated using the same powerflow models as used in the reliability assessment, and do
not include additional wind above existing levels. These projected loss savings figures are the
same for both the 7 GW and 11 GW study scenarios.

Group 1
Zone 2010-2019 NPV 2020-2029 NPV Total
AEPW $26,179,331 $466,105 $26,645,436
EMDE $451,662 $7,521 $459,183
GMO $343,443 $1,905 $345,348
GRDA ($225,831) ($3,760) ($229,592)
KCPL $2,151,017 $41,329 $2,192,347
LES ($147,456) ($1,884) ($149,340)
MIDW $5,315,808 $95,844 $5,411,653
MKEC $10,553,494 $195,421 $10,748,915
NPPD $1,577,665 $24,453 $1,602,117
OKGE ($8,569,222) ($141,025) ($8,710,247)
OPPD $1,162,154 $24,411 $1,186,565
SPRM $148,480 $1,884 $150,363
SUNC $301,052 $3,767 $304,820
SWPS $17,228,076 $283,926 $17,512,002
WEFA $9,257,033 $154,175 $9,411,209
WRI $862,125 $20,644 $882,769
Total $66,588,831 $1,174,716 $67,763,548

Table 6: Impact on Losses - Group 1
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Group 2
Zone 2010 - 2019 NPV 2020 - 2029 NPV Total
AEPW $27,993,228 $498,058 $28,491,286
EMDE $451,662 $7,521 $459,183
GMO $581,638 $7,535 $589,173
GRDA (5226,855) (53,760) (5230,615)
KCPL $2,455,224 $46,966 $2,502,190
LES ($147,456) ($1,884) ($149,340)
MIDW $5,620,015 $101,481 $5,721,496
MKEC $10,846,359 $199,188 $11,045,548
NPPD $1,438,479 $24,439 $1,462,918
OKGE ($7,136,883) ($116,586) ($7,253,469)
OPPD $1,296,223 $24,425 $1,320,648
SPRM $148,480 $1,884 $150,363
SUNC $222,677 $1,891 $224,568
SWPS $17,377,579 $285,810 $17,663,389
WEFA $9,932,480 $165,457 $10,097,937
WRI ($1,500,397) ($24,446) ($1,524,843)
Total $69,352,453 $1,217,978 $70,570,431

Table 7: Impact on Losses - Group 2

Reliability Impact

SPP will work with Ameren as a potentially affected system in accordance with existing
agreements to resolve the Overton impacts identified in the reliability assessment. The
reliability analysis is summarized in the table below showing revenue requirements
associated with advancements, deferments, and overall net impact for the Priority Project
study groups. Results are categorized into:

1.

Advanced: Projects that would be moved up in the reliability timeline due to the Priority
Project

New: Projects which are now needed that were not identified in the original 10-year STEP
reliability planning horizon, but may have been needed beyond that horizon

New third-party: Projects needed on neighboring systems due to the Priority Projects

Deferred: Projects which are either deferred beyond the planning horizon or mitigated
entirely due to Priority Projects

Net Impact — Net cost or benefit of STEP reliability projects related to Priority Projects.
Amounts shown for reliability impact in the overall benefits and costs summary tables are
in terms of NPV of the Annual Transmission Revenue Requirements. This Net Present
Value is limited to a 40-year project life.
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New New 3
Advanced SPP Party Deferred Net
Priority Project Group Projects Projects  Projects  Projects Impact
Group 1

Hitchland — Woodward District EHV Double 345 kV

Spearville — Cmche — Med. Ldg — Wichita 765 kV @ 345 kV

Comanche — Woodward District EHV 765 kV @ 345 kV $0M $4.5M $oM $17.8M $13.3M
Nebraska City — Maryville — Sibley 345 kV

Valliant — NW Texarkana 345 kV

Riverside Station — Tulsa Power Station 138 kV Reactor

Group 2

Hitchland — Woodward District EHV Double 345 kV

Spearville — Cmche — Med. Ldg — Wichita Double 345 kV

Comanche — Woodward District EHV Double 345 kV $OM $16.8M $OM $37.6M $20.8M
Nebraska City — Maryville — Sibley 345 kV

Valliant — NW Texarkana 345 kV

Riverside Station — Tulsa Power Station 138 kV Reactor

Table 8: Reliability Impact Results

APC Adjustment Due to Wind Revenue Impact

Traditionally, SPP’s APC calculations have not considered revenues paid to wind resources
because they must be modeled as a transaction rather than a conventional generating unit.
The wind must be modeled as a transaction so the variability of the wind can be taken into
account. SPP does this by profiling wind based on historical output patterns for each wind
resource.

Wind generation’s impact on production costs can be thought of as subtracting the
dispatched wind generation from the load that is met from other generation sources.

Because of the different modeling method for wind resources, the impact of wind generation
on revenues from sales and costs from purchases was not included in the initial calculation of
APC and must be added to obtain a corrected overall measure of these components. A more
detailed explanation of this adjustment is provided in the description of value metrics in the
Scope of Priority Projects Phase II, Rev. 1 Analysis section of this report.

2009 2014 2019

Group 1 $ 15,188,839 $ 10,211,826 $ 19,712,918

Group2 | $ 15,524,748 $ 10,602,407 $ 21,706,821
Table 9: Increased Revenues from Wind — 7 GW

2009 2014 2019

Group1 | $ 87,442,443 $ 110,493,011 $ 179,939,488
Group2 | $ 93,394,239 $ 115,558,315 $ 191,136,602
Table 10: Increased Revenues from Wind — 11 GW
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The following charts depict the percentage change in MW-hour output between each group of
Priority Projects and the base case. The columns displayed are aggregates of the three study
years 2009, 2014, and 2019.

Percent Change in Total Wind Generation (MWh)

25.00%

22.26%

20.26%
20.00% H

15.00% H EGroupl @ 7 GW
B Group2 @ 7 GW
EGroupl @ 11 GW
10.00% M @Group2 @ 11 GW

5.75% 5.87%

5.00% -

0.00% -
Pct Change in MWh

Figure 9: % Change in Total Wind Generation

Related to the above chart above, the following charts show the percentage of dispatched
wind generation relative to maximum capacity of the wind generators. The potential capacity
factor column indicates how much wind energy would be dispatched without any curtailment.
The next three columns are the total capacity factor percentages for each of the study
groups. The columns displayed are aggregates of the three study years 2009, 2014, and
2019.

As expected, the addition of the two study groups resulted in less wind curtailment in

comparison to the base case model. While study Group 1 produces fewer additional wind
revenues than Group 2 due to lower LMP prices, Group 1 allows more wind to be dispatched.
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Capacity Factor for Wind Generation 7GW
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40.00%
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Figure 10: Wind Capacity Factor Changes — 7 GW

Capacity Factor for Wind Generation 11 GW
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Figure 11: Wind Capacity Factor Changes — 11 GW
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The above charts illustrate the change in wind output and wind capacity factor at the regional
level. While it is important to see regional impact, the charts do not depict impact on the wind
resources located near Priority Projects. The following charts illustrate the MW-hour and
capacity factor changes of wind resources near select locations situated near Priority
Projects.

Percent Change in Total Wind Generation by Location (MWh)

100.00% 919.33%
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20.00%
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-4%-3% -4%

-3%

-20.00% 179
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-40.00%

Fairport Gentleman Hitchland Hoskins Spearville Woodward

Figure 12: % Change in Wind Generation by Location

Capacity Factor Percentage by Location 7GW
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Figure 13: Capacity Factor by Location - 7 GW

33

EXHIBIT 11
Page 33 of 76



o SB-'B@ thwest

SPP Priority Projects Phase Il Report, Rev. 1 Power Pool

Capacity Factor Percentage by Location 11 GW
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Figure 14: Capacity Factor by Location - 11 GW

Because SPP was asked to model the same level of wind in the base and change case,
existing buses in the model were chosen as locations to place the wind. For Missouri,
Fairport was the only 345 kV bus on the SPP system in which it was reasonable to place the
Missouri wind. However, the proposed 345 kV line Nebraska City — Maryville — Sibley does
not have a termination point at Fairport. This modeling nuance likely contributes to the
reduced output shown at Fairport.
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The following tables show the Annual Transmission Revenue Requirement (ATRR) by project
for Groups 1 and 2. The Engineering and Construction (E&C) cost estimates were provided
by the Transmission Owners (TOs). The ATRR for each transmission line was calculated by
multiplying the Engineering E&C cost estimates by the levelized Fixed Charged Rate (FCR)
for each company. The ATRR was carried out for 40 years (the assumed life of the projects)
and a net present value was determined by discounting the ATRR back using 8%. These
NPV costs are represented in the summary benefit and cost tables above.

Breakout of project Levelized
Project Voltage by TO Owner FCR E & C Cost ATRR
Spearville (ITC GP) Spearville-
- Comanche (ITC 765 @ Comanche-Medicine ITC 12.0% $301,003,320 $36,120,398
GP) - Medicine 345 KV Lodge
Lodge (ITC GP)/ Wichita - Medicine Prairie
(WR) - Wichita (WR) Lodge Wind 12.2% $177,000,000 $21,552,693
Comanche - KS/OK
0,
Comanche (ITC 65 @ kéi'r\d/er towards WD | Westar 12.2% $12,500,000 $1,522,083
gizz;i(‘:’t\"é‘f_'d\‘/"’f‘(;%lz) 345KV | WD EHV- KS/OK
border towards OGE 15.1% $119,647,059 $18,066,706
Comanche
OK Stateline -
Hitchland (SPS) - Woodward District OGE 15.1% $233,026,000 $35,186,926
W e 345 kV
oodward District DCT EHV
EHV (OGE) pronand - OK SPS | 12.1% $5,096,033 $ 616,620
Valliant - NW 100% AEP o
Texarkana (AEP) 345 kv AEP 14.7% $131,451,250 $19,297,044
Nebraska City-
NE/MO border
Nebraska City towards Maryville
(NPPD) - Maryville (NPPD), Maryville- o
(KCPL) - Sibley 345 kV NE/MO border KCPL 15.1% $301,029,091 $45,455,393
(KCPL) towards Nebraska
City and Maryville -
Sibley (KCPL-GMO)
Riverside Station - 100% AEP
Tulsa Power Station 138 kV AEP 14.7% $842,847 $123,730
(Reactor) (AEP)
Hitchland 345/230 345/230 | 100% SPS o
KV Xfmr KV SPS 12.1% 8,883,760 $1,074,935
0,
)(zfvrﬁgon 345/161 kV 345k/\;61 100% AMMO AMMO | 13.09%° 6.750,000° $883 446

Table 11: Project Cost Calculations — Group 1

* According to the reliability assessment, loading on the existing transformer increased from 99.8% to 100.6%.

This project is not presented for approval as part of the Priority Projects.

° Estimated by averaging the levelized FCR for SPP members

6 Staff estimate
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Breakout of project Levelized
Project Voltage by TO Owner FCR E & C Cost
Spearville (ITC GP) - Spearville-
Comanche (ITC GP) 345 KV Comanche-Medicine ITC 12.0% $205,600,000 $24,672,000
EI',}'AgdCI;CFI’r)]/e (WS‘)&I? DeT I\;\(/)iig;a - Medicine Prairie
Wichita (WR) Lodge Wind 12.2% $150,700,000 $18,350,231
Comanche - KS/OK
0,
Comanche (ITC border towards WD Westar 12.2% $10,800,000 $1,315,080
GP)- Woodward 345kV | EHV
District EHV (OGE) DCT | WD EHV- KS/OK
border towards OGE 15.1% $97,427,500 $14,711,553
Comanche
OK Stateline -
Hitchland (SPS) - 345 KV Woodward District OGE 15.1% $233,026,000 $35,186,926
Woodward District DCT EHV
EHV (OGE) gg‘;g'lfn”ed - OK SPS | 12.1% $5,096,033 $616,620
Valliant - NW 100% AEP
Texarkana (AEP) 345 kV AEP 14.7% $131,451,250 $19,297,044
Nebraska City-
NE/MO border
Nebraska City towards Maryville
5&2:23) i g’i'sl’g;""e 345 kV &%m@ggggy”'e‘ KCPL | 151% | $301,029,001 | $45455393
(KCPL) towards Nebraska
City and Maryville -
Sibley (KCPL-GMO)
Riverside Station - 100% AEP
Tulsa Power Station 138 kV AEP 14.7% $842,847 $123,730
(Reactor) (AEP)
Hitchland 345/230 345/230 | 100% SPS
KV Xfmr kv SPS 12.1% 8,883,760 $1,074,935
)c()f" erton 345/161 kV 34%}61 1807 AALTO AMMO | 13.09%° 6,750,000° $883,446
mr 3 3 b

Table 12: Project Cost Calculations — Group 2

” According to the reliability assessment, loading on the existing transformer increased from 99.8% to 100.6%.

This project is not presented for approval as part of the Priority Projects.

® Estimated by averaging the levelized FCR for SPP members
° Staff estimate
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KEMA Analysis

The Priority Project economic assessment focuses on APC savings and impact on losses,
reliability projects, and the impact from wind revenue. These metrics do not capture the value
of transmission as enabling assets that facilitate markets and help maintain reliability. Some
of the strategic and other benefits of EHV transmission which are difficult to quantify include:

e Enabling future markets

e Storm hardening

e Improving operating practices/maintenance schedules

e Lowering reliability margins

e Improving dynamic performance and grid stability during extreme events
e Societal economic benefits

The ESWG discussed many of these metrics and generally agreed that the above benéefits,
while at this time difficult to quantify, have the potential to provide significant value for the
region. It is anticipated that further development of these metrics for the Integrated
Transmission Plan will result in quantifiable benefits resulting from a robust transmission
system.

KEMA Assumptions and Application to Priority Projects

KEMA was contracted to estimate the impact of Priority Projects on overall natural gas
consumption and the affect this impact may have on regional gas prices. KEMA assumptions
for fuel price impacts in SPP are based on PROMOD results for the Priority Projects with the
two wind levels in the base and change cases. SPP was asked to study certain wind levels in
the base and change case related to state renewable targets/mandates; the KEMA study
assumes similar renewable targets across the country due to federal or state requirements.
This assumption means that similar gas usage reductions will also be seen across the
country as is measured for the SPP region.

Recent research by the Lawrence Berkeley National Laboratory and the RAND Corporation
provide similar results regarding the 0.9 to 1.2 range of inverse supply price elasticity that can
be expected for natural gas consumption. RAND found a value of 0.97; KEMA proposed that
SPP use 1.2 in the economic analysis associated with gas price impacts of Priority Projects.
Additional detail on KEMA'’s analysis of reduced natural gas prices can be found in
Attachment 6.

The PROMOD results with 7 GW of wind in the base and change cases indicate the addition
of Priority Projects will reduce natural gas consumption as a boiler fuel by 5.08 — 5.15%,
which equates to a lower gas price in the range of 1.1 — 1.5%. While these price elasticity
impacts are small, the resulting impact to gas costs is large in SPP. The following table
shows the expected savings associated with 7 GW of wind in the base and change cases:
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2009 2014 2019
Group 1 $15.2M $31.7M $55.7M
Group 2 $15.4M $32.1M $56.4M

Table 13: Expected Savings from Reduced Natural Gas Prices — 7 GW

Results with 11 GW of wind in the base and change cases indicate the addition of Priority
Projects will reduce natural gas consumption as a boiler fuel by 7.7 — 8%. The expected
savings as a result of this price change are shown in the following table.

2009 2014 2019
Group 1 $21.7M $45.2M $79.1M
Group 2 $22.5M $46.7M $81.9M

Table 14: Expected Savings from Reduced Natural Gas Prices — 11 GW
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Brattle Group Analysis

In 2009, The Brattle Group estimated the potential economic benefits associated with building
a set of transmission projects and expanding the build-out of wind power generation in the
SPP region. For this Revision 1 report, SPP asked The Brattle Group to update its report
using the most recent wind level assumptions and transmission projects under consideration.
The Brattle Group uses the Minnesota IMPLAN model to estimate the potential economic
impact of building a set of transmission projects. As a result of constructing the Group 2 set of
projects, the Brattle Group estimated the following economic benefits:

Overall economic output: ~ $962 million

Overall job impacts: ~ 7,475 full-time equivalent-years
Additional earnings related to the jobs impact: ~ $368 million
State and local government tax impacts: ~ $34.4 million

The Brattle Group also used the Job and Economic Development Impact (JEDI) Wind model
developed for the U.S. Department of Energy to estimate the potential economic impact of
wind projects in the SPP footprint. The JEDI Wind model separates a wind project’s life into
construction and operation phases. In each phase, the model estimates direct, indirect, and
induced job and economic impacts. Direct jobs construct or operate the wind facilities.
Indirect jobs provide services or materials to enable construction or operation. Induced jobs
provide food, housing, day care, etc. to direct and indirect employees. The Brattle Group
analysis found that investment of 3.2 GW of wind projects would have the following economic
benefits:

Overall economic output during construction: ~ $1.8 billion

Overall jobs impact during construction: ~ 17,000 full-time equivalent-years
Additional earnings related to construction jobs impact: ~ $577 million
Overall economic output during operation: ~ $1.6 billion

Overall jobs impact during operation: ~ 13,100 full-time equivalent-years
Additional earnings related to operation jobs impact: ~ $501 million

Staff recommends including all of the $962 million in transmission-related benefits identified
by the IMPLAN model in evaluating Priority Projects. To the extent the transmission projects
enable the interconnection of the additional wind, some of the benefits related to the
continued operation of that additional wind should also be considered while evaluating
Priority Projects. Staff recommends a conservative 25% of the $1.6 billion of estimated
benefits from wind operation be considered. Because SPP was directed to study the same
level of wind capacity in the base and change case, it is not appropriate to consider any of
the benefits related to wind construction in directly evaluating Priority Projects.

In addition to the above results, The Brattle Group estimated benefits resulting from

constructing 7.6 GW of additional wind above SPP’s existing 3.8 GW. The results

summarized above do not include any in-region manufacturing of materials needed to build

transmission or wind infrastructure. The Brattle Group performed a sensitivity by considering
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50% of the transmission and wind-related materials being manufactured within the SPP
region. The details of the additional wind and higher in-region manufacturing sensitivity can
be found in the complete Brattle Group report in Attachment 4.

40

EXHIBIT 11
Page 40 of 76



o SBTPu thwest

SPP Priority Projects Phase Il Report, Rev. 1 Power Pool

Future Considerations and Next Steps

Traditional resource planning tools do not capture the entire value of enabling assets such as
extra high voltage transmission. They are limited due to factors such as the use of
normalized, typical, and synchronized load profiles; standardized profiles for key variables
such as HVDC ties or intermittent resources such as wind plants; optimized generation
maintenance schedules; and no planned or forced outages of transmission facilities.

While APC savings are determined based on a set of assumptions, they can be considered
conservative projections of the value of a transmission system. Man-made and natural events
happen that drastically affect grid topology and resource availability. For instance, extreme
cold weather in early 2010 set peak demand for some SPP members and neighboring
systems, which traditionally occurs in the summer months. This weather event also affected
the availability and performance of 17 thermal units in SPP due to equipment problems or
fuel supply disruptions. Although these unusual and extreme events happen with regularity,
they are difficult to predict. The value of enabling infrastructure such as a robust EHV
network, which provides competitive options in resource procurement and delivery during
unusual and extreme events, can be very high. As we transition to value-based planning
concepts with long horizons, the option to address unusual and extreme events will provide
tremendous benefits above the minimum capacity/capability based on historical standards
and markets.

The value of a robust EHV transmission network that facilitates competition provides
significant benefits over the long-term as market participants reposition themselves to
capitalize on new opportunities that arise as a result of enabling infrastructure. The long lead
time for EHV transmission assets is a challenge and barrier which impedes optimizing
resource planning decisions which are not available due to constraints. It is paramount to
capture the value of a robust and flexible EHV transmission network that enables markets in
terms of unusual and extreme events, as well as competitive markets and future resource
options.
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Other Supporting Information

WITF Results

The SPP Wind Integration Task Force (WITF) Wind Penetration study’s purpose was to
determine the operational and reliability impacts of wind integration into the SPP transmission
system and energy markets. Three wind penetration levels were studied (10%, 20%, and
40%) and compared to a base case (current system conditions) of approximately 4% wind
penetration. Because SPP wind generation resources are largely located in the western
portion of the SPP footprint in transmission-constrained locations away from load generation
centers, an increase in wind penetration level causes changes in the power flow patterns
requiring upgrades or reconfigurations to the transmission system. The power flows from
western SPP to eastern SPP are increased significantly.

To meet the reliability standards of the SPP criteria and to accommodate the increased west-
to-east flows, a number of transmission expansions were required. These included new
transmission lines totaling 1,260 miles of 345 kV and 40 miles of 230 kV lines for the 10%
case, and for the 20% case an additional 485 miles of 765 kV, 766 miles of 345 kV, 205 miles
of 230 kV, and 25 miles of 115 kV lines.

WITF Study recommendations:

e Major transmission reinforcements are needed to accommodate increased wind
penetration levels, starting as low as 10%

e Considering lead times of transmission projects, it is recommended that SPP take
definitive steps to reinforce its transmission network, especially west to east

e The addition of high voltage lines requires the installation of voltage control devices to
prevent over-voltages under low-flow conditions due to contingencies or low wind
power availability

e Dynamic voltage support becomes increasingly important for higher wind penetration
levels in which several conventional generators may become displaced in the dispatch
order by wind generators

e Add new reactive capability of the same nature as that provided by the displaced
thermal units (i.e., continuously and instantaneously controllable) as wind penetration
increases

With all needed transmission upgrades in place, the study found that integrating the levels of
wind in the 10% and 20% cases could be attained without adversely impacting SPP system
reliability. Some localized voltage issues and transmission congestion were observed, but on
average, they were around 1% for both the 10% and 20% cases.
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CAWG Survey

On November 6, 2009 the Cost Allocation Working Group (CAWG) distributed a survey to the
state commission representatives within SPP requesting information on each state’s
renewable energy and energy conservation targets. The 7 GW of wind studied in the Priority
Project analysis is not enough to meet each state’s current mandate or target. The results of
the survey indicate that over 11 GW of wind is already targeted for the SPP footprint in the
next 20 years, even without a federal renewable energy mandate. Each state’s target for wind
energy is included in the table below. With a lower wind unit capacity factor, the amount of
installed wind would increase.

State | State Target Energy 7(-‘/:;_35/:; Cap ac;(t))%ACs:L;zla/_c;
TX MW Target 6,517,491 1,860
MO 15% 3,881,404 1,108
KS 20% 9,342,546 2,666
OK 12,523,041 3,574
NE 10% 4,023,427 1,148
NM 10% 473,040 135
AR 1,241,108 354
LA 1,697,000 484
Total 39,699,057 11,330

Table 15: State Renewable Targets for SPP Footprint (No Federal RPS)
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Conclusion and Recommendations

The Synergistic Planning Project Team report concluded that Priority Projects should improve
congestion, improve SPP’s current Aggregate Study and Generation Interconnection study
processes, and integrate SPP’s west and east transmission systems. SPP staff confirms that
the benefits provided for Group 2 are consistent with the SPPT’s requirements and
recommends the following Priority Projects for approval and subsequent construction:

1. Spearville — Comanche — Medicine Lodge — Wichita, double circuit construction
and operated at 345 kV

2. Comanche — Woodward District EHV, double circuit construction and operated at
345 kV

3. Hitchland — Woodward District EHV, double circuit construction and operated at
345 kV

4. Valliant — NW Texarkana, constructed and operated at 345 kV
5. Nebraska City — Maryville — Sibley, constructed and operated at 345 kV

6. Riverside Station — Tulsa Power Station 138 kV reactor addition

Prior to construction of projects #1 and #2 above, staff recommends that Priority Projects be
evaluated with results of the Integrated Transmission Plan (ITP) study scheduled to be
completed in January 2011. The ITP process will result in the development of a 20-year plan
for transmission expansion. The outcome of the ITP analysis should determine if the
proposed construction and voltage operation of Priority Projects is consistent with 20-year
plan requirements.
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Appendix A — Priority Project Cost Estimates (E&C)

Zone OG&E SPS WERE ITC GP WERE ITC GP
Spearville - Spearville - Spearville - Spearville -
Comanche - Comanche - Comanche - Comanche -
Hitchland - Hitchland - Medicine Lodge Medicine Lodge Medicine Lodge Medicine Lodge
Project Woodward Woodward - Wichita - Wichita - Wichita - Wichita
765 kV 765 kV
Double Circuit Double Circuit Operated at 345 Operated at 345 Double Circuit Double Circuit
Voltage 345 kV 345 kV kV kV 345 kV 345 kV.
Total Cost $233,026,000 $13,979,793 $177,000,000 $301,003,320 $150,700,000 $205,600,000
Total Material Cost $98,154,000 $1,830,000 $175,000,000 $174,416,660 $28,000,000 $66,000,000
Cost Cost Per Mile $817,950 $1,076,471 $2,500,000 $1,585,606 $400,000 $600,000
Miles 120 1.7 70 110 70 110
Substation Cost $4,000,000 $12,047,793 $2,000,000 $26,000,000 $2,000,000 $34,000,000
6 x 795 kemil 6x954 3 x 954 kemil 2-1590 ACSR
Size 2-1590 ACSR 2-795 ACSS ACSR ACSR/phase ACSR per phase
Single with R/W
for future twin or
Conductor single and one
Design 795 kV circuit Single Circuit® Single Circuit Single Circuit Double Circuit double circuit
Electrical Capacity
(amps) 3000 3000 4000 4000 3000 3000
Other
Cost $32,718,000 $42,000,000
Type Single Pole H-frame Lattice/H-Frame single-pole
Material Steel Steel Steel Steel Steel Steel
Tangents are
direct bury, and
Structure Reinforced others in
Concrete concrete concrete concrete
Base Foundation foundation foundation foundation
NESC Assumption Heavy Heavy Heavy Heavy Heavy Heavy
Dead Ends 36 36
Underbuild No None None None None
2- 1000MVA at
Spearville; 400
MVA at 400 MVA at
Transformers 345/230 kV. none Medicine Lodge none Medicine Lodge
Sub Breaker Scheme 1.5 Breaker 1.5 Breaker 1.5 Breaker Ring 1.5 Breaker Ring
2 line terminal Fiber & Double fiber/double Fiber & Double fiber/double
Protection Scheme relay panels Primary primary Primary primary
Voltage Control
Cost $12,047,793 $2,000,000 $26,000,000 $2,000,000 $34,000,000
Construction Amount
CELTy Cost $93,480,000 $93,920,000 $37,000,000 $99,000,000
ROW 150 150 | 200ft 250ft 150 150
rural, rural,
combination combination
E Desi pasture and pasture and
ng. besign, ROW Condition rural cultivated cultivated
Project
Management, Permitting/Certifications
Permitting
Escalation Rate 2% 5% per year 5% per year
Eng. Design/ Proj. Mang. $17,704,500
Total Cost $37,392,000 102,000 $6,666,660 $14,000,000 $6,666,660
Loadings and Type 1 $18,500,000
Overhead
verheads oo $9,200,000
Includes 2™
Hitchland
Othercos! 345/230 kV Xfmr
Factors and 5 R
Notes identified in
Reliability
Assessment

'* This estimate is for building approximately two 0.85 mile lines between the existing Hitchland 345 kV
Station and the OGE 765/345 kV Stateline Station. These lines are designed for 125 °C
operation, and considerations are given for other line crossings. The estimate is in 2009 dollars.
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0 H tl
Project cost estimates (cont’d)
Zone WERE OG&E WERE OG&E AEP
Comanche - Comanche - Comanche - Comanche -
Woodward District Woodward District Woodward District Woodward District Valiant - NW
Project EHV EHV EHV EHV Texarkana
765 kV Operated at 765 kV Operated at Double Circuit 345 Double Circuit 345
Voltage 345 kV 345 kV. kV kV 345 kV
Total Cost $12,500,000 $119,647,059 $10,800,000 $97,427,500 $131,451,250
Total Material Cost $12,500,000 $40,897,500 $53,375,000
Cost Cost Per Mile $2,500,000 $817,950 $700,000
Miles 5 50 5 50 76.25
Substation Cost $0 $2,000,000 $0 $200,000 $2,800,000
Size 6 x 795 kemil ACSR 3 x 954 kemil ACSR 2-1590 ACSR 2-954 ACSR
Single with R/W for
Conductor future twin or single
and one 795 kV
Design Single Circuit Double Circuit circuit Double Ckt
Electrical Capacity (amps) 4000 3000 3000 | 2236/3204 (N/E)
Other
Cost $13,632,500
Type single-pole Lattice Tower
Material Steel Steel Steel
Reinforced
Structure Concrete
Base Foundation Concrete
NESC Assumption Heavy Heavy Heavy Heavy
Dead Ends
Underbuild None None No No
Transformers none none none none none
Breaker Scheme 1.5 Breaker ring
Sub : 2 line terminal relay )
Protection Scheme panels high speed
Voltage Control
Cost $0 $0 $2,000,000 $2,800,000
Construction | Amount $38,950,000
Labor Cost $44,780,000
ROW 200ft 150 150 | 150 ft
rural and forested
Eng. Design, ROW Condition rural with some pasture
Project Permitting/Certifications CCN
Management, | Egcajation Rate 5% per year 5% per year 2% 5%
Haali) Included in
Eng. Design/ Proj. Mang. $7,376,875 Construction Cost
Total Cost $15,580,000 $11,056,250
Loadings Type 1 $19,440,000
and
Overheads Type 2
Other Cost
Factors and
Notes
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Zone OPPD - KCPL AEP
Project Nebraska City - Maryville - Sibley Tulsa Power Station Reactor
Voltage 345 kV 138 kV
Total Cost $301,029,091 "' $842,847
Total Material Cost
Cost Cost Per Mile $1,467,857

Miles 175
Substation Cost $10,072,689 $448,153
Size 2-1192 38/19 ACSS

Conductor Design Single Circuit
Electrical Capacity (amps) 4178 @200degC
Other
Cost Included in material
Type H-frame

o — Material steel
Base direct-embedded
NESC Assumption Heavy
Dead Ends 32
Underbuild no
Transformers none none
Breaker Scheme Breaker and %2 (OPPD), ring (KCPL)

Sub Protection Scheme included
Voltage Control
Cost $10,072,689 $448,153
Construction Labor amoting
Cost $1,508,000 (OPPD) $140,180
ROW 160ft
Mostly rural, some urban near
Kansas City, two Missouri River
Eng. Design, Project Mar ROW Condition crossings
Permitting Permitting/Certifications

Escalation Rate

3%

Eng. Design/ Proj. Mang.

$100,000 (OPPD)

Included in Construction Cost

Total Cost $110,765
Loadings and Overheads iybll $ 119,473 (P&G) $143,749
Type 2 $1,325,276 (General)

Other Cost Factors and Notes

"10% contingency for line construction ($23M), OPPD estimates 35% contingency adder ($3.12M),
KCPL estimates river crossing at Sibley ($2M).
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Appendix B — STEP Model Construction

The reliability analysis uses 2014 Summer Peak, 2014/15 Winter Peak and 2019
Summer Peak cases with updates from nearby regions and entities. The STEP load
flow cases were built using the 2009 series MDWG Models On Demand (MOD)
process. The load and capacity forecast for the load flow cases have included the
impact on load of the existing and planned demand response resources. Due to the
recent economic downturn, SPP provided an opportunity for its members to update their
load forecast information. The 2009 STEP Build 3 models were created to include this
new forecast information. These models were completed in June 2009

e Treatment of Transmission Owner-Initiated Projects
o Transmission Owner-Initiated Projects as determined by the Transmission
Owner were included.
= MOD Type — Reliability
= MOD Status STEP (with Notification to Construct (NTC)
* Planned Projects
e Treatment of previous SPP Transmission Expansion Plan Projects

o All projects that have either a Letter of Authorization (LOA) or NTC are
included in the model except projects requested for removal through the
stakeholder review process.

= MOD Type- Reliability
= MOD Status STEP (with NTC)
= TO Planned

o Due to the economic downturn requiring new load forecast and a short lead
time to complete the STEP, stakeholders could request projects with NTC
letters to be re-evaluated if the request was received by June 1, 2009.

o Balanced Portfolio projects with NTC letters were included in the June models.
Projects with NTC letters that have been identified as impacted by the
Balanced Portfolio were re-evaluated.

e Treatment of SPP Aggregate Study (Attachment Z) Projects

o All projects that have an LOA/NTC are included in the model except projects
requested for removal through the stakeholder review process.

= MOD Type TSR
= MOD Status w/NTC (Approved)
e Treatment of transmission interconnection facilities of new generation

o Include the interconnection facilities with executed agreements not on
suspension

o MOD Type LGIP

= MOD status GIP.
e Include all MOD projects that have been energized
o MOD Type Network
o MOD type Energized
¢ Include all MOD projects that change network topology status
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o Constructed facilities that are out-of-service or normally open

MOD Type Outage
MOD Status Outage

e Include all MOD projects that update network data
o MOD Type Network
o MOD Status Update.
e Scenario cases
o SPP developed six scenario cases for each season for the steady state
evaluation

The “Zero case” had the same dispatch as the MDWG cases with the
exception that generation that does not have a signed interconnection
agreement and generation that does not have transmission service is
also removed. The exception to this is in later years when generation
load and interchange does not match the shortfall is made up of units
that are in-service.

The “West to East” scenario 1 case is the same as the zero scenario
case with the dispatch changed to capture transmission service that
has been sold that impact West to East flowgates with ERCOTN HVDC
Tie South to North, ERCOTE HVDC Tie East to West, SPS exporting,
and SPS exporting from the Lamar HVDC Tie.

The “East to West” scenario 2 case is the same as the zero scenario
case with the dispatch changed to capture transmission service that
has been sold that impact East to West flowgates with ERCOTN HVDC
tie North to South, ERCOTE HVDC tie East to West, SPS importing,
and SPS importing from the Lamar HVDC Tie.

The “South to North” (Scenario 3) scenario case is the same as the
zero scenario case with the dispatch changed to capture transmission
service that has been sold that impact South to North flowgates with
ERCOTN HVDC tie South to North, ERCOTE HVDC tie East to West,
SPS exporting, and SPS exporting to the Lamar HVDC Tie.

The “North to South” (Scenario 4) scenario case is the same as the
zero scenario case with the dispatch changed to capture transmission
service that has been sold that impact North to South flowgates with
ERCOTN HVDC tie North to South, ERCOTE HVDC tie East to West,
SPS importing, and SPS importing from the Lamar HVDC tie.

The “All transactions” scenario 5 case is the same as the zero scenario
case with the dispatch changed to include all transmission service sold
with ERCOTN North to South, ERCOTE East to West, SPS importing
and SPS exporting to the Lamar HVDC tie

e Use of Transmission Operating Directives (TOD)
o The Steady State analysis will identify all violations without the use of TODs.
o TODs may be used as alternatives to planned projects. Load flow analysis will
be performed to determine the effectiveness of the TOD in alleviating the
violation(s).
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o SPP will determine all reinforcements that are needed to eliminate TODs used
in alleviating violation(s). A list of reinforcements that are not required due to
TODs will be included in the report.
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Appendix C — MUST Settings and Procedures for FCITC

Analysis

MUST Solution Settings

e CONSTRAINTS/CONTINGENCY INPUT OPTIONS

O

O O O O O O O O

AC Mismatch Tolerance — 2 MW

Base Case Rating — Rate A

Base Case % of Rating — 100%

Contingency Case Rating — Rate B

Contingency Case % of Rating — 100%

Base Case Load Flow — PSS/E

Convert branch ratings to estimated MW ratings — No
Contingency ID Reporting — Labels + Events
Maximum number of contingencies to process — 50000

e MUST CALCULATION OPTIONS

O

O O O O

O O O O O

Phase Shifters Model for DC Linear Analysis — Constant Flow for Base Case
and Contingencies

Report Base Case Violations with FCITC — Yes

Maximum number of violations to report in FCITC table — 50000

Distribution Factor (OTDF and PTDF) Cutoff — 0.03

Maximum times to report the same elements — 1 {eliminate voluminous
repeats}

Apply Distribution Factor to Contingency Analysis — Yes

Apply Distribution Factor to FCITC Reports — Yes

Minimum Contingency Case flow change — 1 MW

Minimum Contingency Case Distribution Factor change — 0.0

Minimum Distribution Factor for Transfer Sensitivity Analysis — 0.0

Voltage Monitoring

e MUST does not do voltage monitoring for transfer analysis.

Contingency

e CQOutage of all single branches and ties in the SPP (Area 502-546, 640-650) and
NON-SPP (EES,AECI) above 100 kV
e Multi-terminal/Special Contingency Outage

Exclude

e Exclude outage of all invalid single outages. Single outages may be invalid due
to system configuration. For example, a breaker to breaker outage may result in
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multiple elements being removed from service, so testing the loss of the single
element is not valid.
e Operating guides implementation
Monitor

e Monitor branches and ties in SPP above 100 kV

Transfer Directions/Transfer Level

e 600 MW transfer from all PORs to PODs (PORs/PODs consist of all zones in
SPP’s OASIS, excluding IPPs)

52

EXHIBIT 11
Page 52 of 76



9/ Jo €6 sbed

L1 L19IHX3
€S
I dnoig pAD 2 — S}S0D pue sjjduag |euoz :GL ainbi4

00'}L |(c25°825°L9) 198°G62°80.$ | L¥1°206°602$ | 8¥S'€9.°29$ | S¥o‘8LE‘CLS | S16°266°60E LS | 911°822°60E2$ | 0¥9°958°9LECS
99'0 |(£66°'90¢'L6$) 16/°102'08$ | vpSeLzovL$ |(0ve67LS) 000°225$ 050°0Z8'6$ 250'801°181$ SY0'GLy'CLZ$
€27 | L¥6'vr9'c6$ 916°260'1z$ |(988'9z¥'8¢%) | G9G'98L°L$ | Zz68'0EY LS | 00L'L¥2'¥8LS | /8L'686'69L$ 9rZ'vre'9.$
Z9'¢ | 82e062'¢82$ | 669262 v21$ |(981°6.%7°0LS) | LL1'209'LS | 66ELLES 271'822'668% | 2LL'92¥'190'L$ | ¥82'G€9'2/2$
(222) |(282'089'G6%) G//'961'1$ L12'026'c$ | €9€°0G51$ 829'81$ (ovv'6Lz'cL$) [(e96'20€'029) 61€2/€'62$
(0£°0) |(PE2'€2€°19$) G09'261C$ (e21°¢02'2%) | €8L'651$ Z¥0'69% (992°098'62$) [(60OL'evE'STS) G29'0£0'9€$
650 |(c25°L2L'6v%) LYL'80Y'C$ 6.6'68€'€€$ | LveZ6L'2S | 290'822% G/2'219°1€$ G08°068'69% 8Z€'81L0'6L1$
621 | 2/0°907'86% So¥'6vLvLLS |(G16°95£'65%) | 8YE'SPES 966'G69% 91+'2£2'9/€$ | 062'999'2Et$ 6/1'09Z'v£€$
¥6'0 |(£88°c¥8'8%) ¥28'€19'v$ 861°26€°05$ | S168¥2'0L$ | L20°062% 60.'99%'9/$ TL9'LLSTYLS GGG'GGELGLS
(12%) |(c0£'685°'G81$) | G20'6822L$ | 0LL'6€9'7LS | 692288 £65'822'1$ [(95e'8¥9'281$) [(098'80L°€SL$) | €vv'08¥'ZES
(590) [(9ev'v8Z'62%) 82y L6V'LS ¥19'220'C$ €G9°LL1'GS 620859 |(£86°296'92%)  |(€92'8/G°LLS) ¥/1°902°/1$
(¢z'0) [(928'6¥8'89%) 128'801°€$ 9€0°'28.'8% | 200'2LS LS | L09'20L$ (z¥9'902'2¥$) [(921'969'219) 102'€G1'95$
99'0 |(962'8Z0'v9%) 2.2911'8L$ | 68€'GST'SYS | 60T LLY'6$ | SOT¥2SS$ 901'v80'1G$ L8L'LBEPTLS 9/¥'6L7'881$
(1z')) |(ySsv'zL0L0L$) | 2¥6'082% 0% (Lv20L2'8%) | vzl'18% (cz2'066'9v$) |(662'262'55$) G51°082'Sh$
G20 [(G2¥'1¥9'v2Z$) 110'182'2e$  |(ze0'26%'G%) | 028'v0E$ 68€'061$ v10'LEY LG8 L02'0LL'V1$ 289'1G£'66$
670 |(850°G¥e'ze$) 262'6.6'21$ |(¥81'666'2E$) |(265'6229) LGZ'0ZL$ 98¢'6£9'GY$ £51°015'0€$ Z12'652'29%
190 |(850/€°1/1$) | 8€€'G06'6/2$ | 9£6'80€°L9% | 9e¥'Sv9'92$ | L08'666$ (8ve'cov'8L$) | 891'96€°05€$ 112°992°126$
o/a | (o¥-0siesp) Joeduw) Joedw| S9SS07 Ayngenay odv (o - 0 s1ed,) (0%~ 0 s1edp)

Jjauag JoN 8dlid SB9H | dNUBAdY PUIp| Jyauag |ejol }soD |ejoL

(AY SvE © AY 697) L dnouo Apms

‘| Jo onel /g e 0} aAle[al Buoj Jo 1oys Jayjle SI suoz

1ey) sliyaua(q JO [9A3] 8U} JO SANEDIPUI SI puB 1S0) |e10], SNUIW Jijauag [el10 ], Se pale|nojes sl uwnjod Jusuag 19N, 8yl

1004 42m04

ridSe

"aleys onel peo| buisn pajeosoljje sem Buidnolb 108loid yoes o) S)S00 AdN P81BINOJED Y] ‘MOojaq Siijauad [eUOZ 8y} 10

auoz Aq s)so9 pue sjijauag joaloud Ayuold — g xipuaddy

L 'Y ‘Hoday || eseyd sjoeloid Ajiold ddS



9/ o S sbed

L1 L19IHX3
¥S
Z dnoig pAD / - SIS0 pue sjjauag [euoz 9| ainbi4

VL | L22°29Z'652% | 850°990°81LL$ | Z8Y'PZ6°0ETS | LEV0LS'0LS | 18L'€L80ZS | 8LELGLLOC LS | 1LL0'99G LYE TS | ¥6.L°862°280°C%
G20 |(y0eZL2'z9%) €e6'62y LE$ | 028'8eL'81L$ |(0VE67LS) 65/'G18% GGE'88/2'1L$ 925'¢z9'281$ 0£8'GE8'v1T$
GG'Z | 081°089'90L% | 0ze'L8SLZ$  [(529°890°9¢%) | 8¥9'0ZE'LS | #08'9EH'TS | L92'GZ0'98LS | 6GE'S6Z'GLLS 6.1'GL9'89%
2ey | /81°229'628% | S89°102°9/1$ | 885'91€8% | 816'29t'L$ | 88¢'v8¥ L$ | 2€.'¥89'G88% | L12'0GL'620'L$ | #20'825'67C$
(51°¢) [(998'072'¥6%) G¥8'cZ8L$ 898'001'¢$ | £9€'061$ £66'G/$ (608'68¢€'9.%) [(6£2'26L29) 121'808'22$
(sz°0) |(seeersors) €16'022'¢$  |(657'981'2%) | €8L'6SV$ G68°201$ (£96°09.2'8%) (0et'651'8$) G68'28¢'2E$
190 |(982°0L¥'GE$) 111°0€4'2$ 08Y'9%2'9€$ | 061°205°2$ | 90¥'9SE$ 018'220'0$ £99'855°1/$ 676'896'901$
LG'L | 9Ls'ees'eGL$ | £65°G/89LL$ [(900°€80°2/%) | €41°68S$ 916'892°/$ | 850°€0S°LOY$ | 862°CSL VSY$ 28.'61¥'00€$
Y0’ L | ¥E€9'LEV'SS LOV'E€LL' VS 90€'228'%S$ | 8¥S'svo'LL$ [(126°922°/$) | 959'055°'8/$ 000°0.¥ L1 $ 99€'2€0'9¢1$
(009) |(88%'797'702$) | Lze'sez'el$ | £68'899'GL$ |(e¥8'vZS'LS) | LE0'0VES (122'v66'202%) |(55e'c22'GLLS) | €€1'261'629
(#0'1) [(c6526£2E$) L¥0'0/G°L$ 956291 $ 96%°122'G$ ccL'22¥'9%  |(L6L228'1e8)  [(286'8.1°91L%) 909°€L6'GL$
(2z°0) |(852'080'79%) 80.'G¥L'ES$ 969'c/G'6$ | 68€'€99°/1$ | G5L'89L$ (8¥¥'ZoL'vv$)  [(0vS'LL9'ELS) 111'89%'05$
2.0 |(988'692'Lt$) v56'91€'8L$ | Zv9'LL¥' LGS | 266726001 | 28€°22/$ GEL'YLG LYS 190'v20'221$ L¥6'€HE'691$
(91°1) |(292'250°L01$) | ¥62'682% 0% (691'c52'L$) | L60°2ELS (z62'080°¢G$) [(92£°'206'65%) 98¢e'ay L L$
€60 |(£15/¥2'9%) Gy1'0eG'ces  |(88¢'8ez'ed) | 895'vez$ L€G'262$ 890°/£2'€9% ¥22'150'€8$ L¥1'862'68%
G50 |(vgLr08'G2$) 750'651'8L$ [(202'Z¥8'6E$) |(519°0£29) 02£'682% 119222'25$ 0/1°¥60°LE$ £68'L07'95%
v2'0 |(0£2'a8¥'2ZL$) | 6vL'8.1'€82$ | LGV Z1G'GSS | 982°L6¥'828 | £5+°295' LS |(2S6°16G°22%) | 986°2G1 9vES L1Z'€v6'891$
o/a | (o¥-0siesp) Joeduw) Joedw| S9SS07 Ayngenay adv (o - 0 s1ed,) (0%~ 0 s1ed,)

Jjauag }oN a0lid SB9 | dNUBAdY PUIp Jyauag |ejo) }soQ |ejoL

(A S¥€ 10@) Z dnouo Apms
M9 L
j00q somod

" ddSe

| "A9Y ‘Moday || aseyd sjosfold Aold ddS



9/ Jo GG 8bed
L1 LIgIHX3

3]

I dnoig MO LI - S}S0) pue sjyauag [euoz :/| ainbi4

612 v11°866°65.2$ | 680°929°900°L$ | 986°C61°G00°C$ | 8¥S‘€9LL9$ | SYI‘BLECLS | 9PS‘Z9862.6°LS | £L8VL8‘TLO'SS | 0¥9°958°9LE°ZS [SIRIO L
£G¢ 16.'26%'069$ | 060'9¥6'€Y$ 880°192'€08$ |(0ve'6¥7L$) | 000'2ZS$ 166'/2E'GLL$ | G£8°206'C96% SY0'SLY' LTS
Gz'e GO6'0ZY LLLS | 6£6°'825'628  |(028'%S¥'8Z$) | S95°98L°L$ | 268°0S LS | 950VL0'VPES | 212’59 LveS 9VZ'Pre9LS$
L6'S £9/'672'29¢°1$ | 680°2€6'622% | 851°099'9L$ L11'209°L$ | 66€°2LE$ £8/'c/S16E LS | LPG'G88'6E9° LS | ¥82'6£9°LLC$
¥9'C LYO'LYS LTS 220'69¢'2$ 1€2'2/6'101$ | €9€'051$ 829'8¥'$ (068°L1Z°2€$) | 09€'¥Z6'99$ 61L€'21€'G2$
(¥0'1) (0v¥'69€°€.$) 8G1'89Z°¢$ (065°15S9) £81'657$ Zv0'69$ (8¥9'e85°0v$)  |(518'8e€'LES) GZ9'0£0'9¢$
0v'0 (£02'598°0.$) 8.1'68Y'€$ G/2'29¢'1€$ 1¥€'261°2$ | 290'822C$ 299'088°01$ YZ1L'e5L'8v$ 8z¢'8L0'6L1$
102 6G/'265/6€$ | €9¥'6,0°99L8 | £80°125'¥8$ 8Ye'sres 966'G69% ev0'LLL0ZYS | L£6°T18'1L29% 6.1'092'vE€$
180 (¥16'220'62$) ¥9%'09.°9$ L11'820°2G$ G16'872°0L$ | £20'062% GZL'SSY' LYS L¥9'282'2Z1$ GGG'GSE LSS
YLl G88'806'€C$ GZE'ESL'6LS vv0'1€8'LLLS | 6922889 £65'822°1$  [(20¥'90.°28%) | 62£°68€'95% Shy'08Y'2E$
%% ¥9%'990'GG$ ¥05'656°L$ 9/6°00€'L.$ £GO'LLY'GS | 620°'85H'9%  |(vzs'ese'aLs) | L€92LL'2L$ vLL'90L'L1S
(€z°0) (£68'262'69%) LL8'6LY' VS 110'852°9$ 200215’ Z1L$| 109°20L$ (069'966°L1$)  |(€6L6ELELS) 10265195
L9l 108'902'GL1$ | 0S6'v06'92$ L18'802°C0E$ | 60Z'LLY'6$ | GOZ'¥TS$ (168'22+'9¢$) | €82'9Z1'v0ES 9/¥'617'881$
(002) (91v'eez’ 2€1$) | 80z'c6e$ 0% (Lv2'0L2'8%) | ¥2L'28% (9v6'czz'e8$) |(1L9Z'€SH'169) GG1'082'GH$
0g'L £v9'181°0€$ v/8'€6.1E$ 991'622'2$ 0Z8'70£$ 68€'061$ 110°120'G6$ GZE'6£5'621$ 789'/G£'66$
0] (86£€66'GE$) Geg'/81'9z$  |(822'8€8°0.$) |(z69'622%) | LSZ'0zLS LvE'TTS LIS 718192'92$ Z12'652'29%
99} 02€'8G9'cve$ | £42°8EF'0LYS | G50°908°20S$ | 9s'Gv9'9Z$ | £08'666$ (£eG'v91'GL$) | L£0'G2H'G98% L11'99/°125$
o/1g (0% - 0 s1e8A) yoedw Joedw S98507 Aunqenay odv (ot - 0 s1edp) (0t~ 0 s1ed))
yauag JoN 8011 sen anuaAay puim yyauag [ejo) 3809 |ejo|.
(AX S¥E © Ay 69/) L dnoig Apms
MO LL
jo0qd sam0d

" ddSe

| "A9Y ‘Moday || aseyd sjosfold Aold ddS




9/ Jo 9g 8bed
L1 LIgIHX3

9g

Z dnoug MO L| - S1S09 pue spyauag |euoz :g| ainbi4

" ddSe

L 'Y ‘Hoday || eseyd sjoeloid Ajiold ddS

65'C 629°16£°80€'CS | €¥T'OLG'CHO LS | 1€6'862°202'28 | 1EP'025°02$ | 18L°€18°0Z$ | LEO'LE0°ES0°CS | €27 069°06E'GS | ¥62°862°280°2$ [S|elO L
LGV 2€2'002'6/8$ | 98%'156'GY$ 686'80%'2G8$ |(0vE'671$) | 6G52'GL8S 691'€00'9LZ$ | 290'9€0°0ZL°L$ | 0£8'GE8 VTS
ve 8/9'7/2'991$ | v80°265'1€$  |(L1Z'068'2€$) | 8v9'0ZE' LS | ¥08'9EY'TS les'eey'zees | 958°288'v€Z$ 6.1'G19'89%
G99 0€8°0L0'60%'L$ | 28€'259'2€2% | ¥91'9/¥'€L$ 816'2or LS | 88Z'v8r' 2 | LOL'8LG'8eE LS | #58°865°859° LS | ¥20'82S 6VCS
00'€ GBS PYSGhS 111'19Y'T$ €/6'812'901$ | €9¢€051$ €66'G.$ (G8€'090°L¥$) | 222'26E'89% 121'808°22$
(0g'}) (£2£'026'08%) 056'06£°€$ (89%'890°1L$) £81'657$ G638 L0L$ (680°2L1'1LG$)  |(811'285'81$) G68'28¢'7E$
£G6°0 (9¥1'659°05$) 6.V V85'€$ 2G9'899'6€$ 061°205°2$ | 907'95€$ 9/0'861°0L$ £08'60£'95$ 6v6'896'901$
8¢ 625°/28'vvv$ | 926'¥SL'€LLS | €06'822'601L% | £21'685$ 91589248 | £62°656'vSYS | LIS LT GYLS 28.'617'00€$
260 (808°2£5°0L$) GZ0'820°L$ 8Z1'vy1'Z9$ 8vs'sy0 LIS [(126'922°28) | 828'€00°€S$ 855 v67'GZLS 99€'2€0'9¢1$
9¢°¢ 629'200'69% 606°,20'61$ 06G°298'6L1$ |(ev8'v2S'L$) | LEO'OVES (526'G1L5'6E$) | £92'v61°86% £€1°261'62$
0€'G LYZ'€5Y'89$ 86.'856°L$ 66£'€9L18$ 961'122'G$ | €21'22¥'9%  |(£96'€56°01L$) | £58°99¢'¥8$ 909'€L6'GLS
(81°0) (6GZ'21E659) 252'9/9'v$ LSY'E6ETLS 68€'€99'21$ | 551891 % (882'722¢v$) |(2v5'€L8'8$) L12'89%'05$
v9'L 796'826°L01$ | /G8'82S /TS 0€0°22£'G62$ | L£6°260°01$ | £8€'12.$ (10€'c07'99%) | 606'2L2'222% LY6'EYE'691$
(95°2) (v8€'222'9v1$) | 98L'€0¥$ 0$ (69t'eGz'L$) | 160°2EL$ (G08'8L1'86$) |(866°LEL'SOLS) | 98E'SHL LTS
1oL 9vE'v/8'vSS z6t'005°2€$  |(9€2'651°29%) 89G'vZZ$ LES 1623 €/2'0LE'8LLS | L80'CLL'VPLS L¥.'862'68%
280 (£61°666'6$) 182°96.'92$  |(000'v62'€9%) |(G19'0€2$) | 02£'98Z$ €12'5¥8'28$ 00.'20%'9v$ £68°107'95$
L6'L 9v¥/'200'G2¥$ | 006'G82'Ger$ | 290'622'675$ | 982'16¥'82$ | €G29S LS |(Zv2'TTo'LLLS) | £96'GY6'C68S LLZ'SY6'897$
o/d (ot - 0 s1eap) Joedw Joedw $9s507 Aunqgenay odv (ot - 0 s1edp) (ot~ 0 s1eap)
Mauag JoN 9011 sen anuaAay puIm yyouag |ejo) 3809 |ejol
(AX sv€ 10a) Z dnoig Apms
MO LL
j00q somod




9/ jo /G sbed

L1 L19IHX3
JAS)
suolje|nodjed Sy 104 eyeq dozl 6002 :61 a1nbig

LL'E08E0Y lelol
%9L°TT | 80°6LY"LY 6G'956¢€ 65'956¢€ 659996€  [6G79S6¢€ 659'956€ |657996€ |657996€ |65°996€ |65°996€ |65°996€ |65°996€ 65°956¢€ M
%07'T | 00'T99°S 00°95Y 00°6TY 00°00t 00°TLY 00°'TT9 |00°8T9 |00°CC9 |00°tEV |00'98E |00°86E [00°ETY 00°€ey IPIN/NIdM
%0€'€ | 00'90E°ET 00°'secl 00°'G€6 00818 0o¢cril 00°¢8cZlL [00°¥EEL [00°88CL [00°600L [00°C96 [00°620L |00°660L 00°€LLL J3dM
%86'TT | 00'63€ 8V 00°T96€ 00°8817¢€ 00°8TvE [00°0L9Y 00°500S |00"9€0S |00°8SLY |00 179¢ |00°CLSE |00°SLLE |00 TEVE 00°TTSE SdS
%9S'T | 9L'6LT9 6S°T¢S SECIY 68'607 L97TVS TEVL9 |€6'999 |89'SEL |S67C8Y |€ECOTY |EL'Tvy |Lv'Eev 56867 INYdS
%0T'T | 00'E€Cy'Yy 00°TPE 00°LTE 00°6T€E 00°98¢ 00°'S97 |00'8LF |00'69F |00°SLZE |00°CIE |00°0EE |[0O'TTE 00°0ce 123S
%v1'S | ¥9'€vL'0C TC'S9LT 69'10ST 18¢SrvT  (8EWWLT 00°09T¢C |8L'960C |CT'6VEC |€6°GLST [8¢'COST |6£°09%T [00°L0ST 99°L¢9T addo
%EV VT | ¥0°85C'8S Z' 9991 89 7/8¢E 9800V |TCTvvS TL9ETY |L¥'¥PS9 |L8°0TE9 |8 TISY |EB'6176E |9L°986€ |ES TTLCY ET'6LSY ER) (¢}
%ES'9 | 89'6LE'9T SET6VC 6CVLTC LLY98T (9970961 0729 |88'V19¢ |76°€0EC |0L'ST6T | 'SS8T |CS'98TC |S'L0C 9°oveEC dddN
%6CY | 00°LTELT 00°TvST 00'6LTT 00°080T |00™90€T 00°694T |00°0CLT [00°TS6T |00°ELLCT [00'99TT (00°6TET |00°LLZPT 00'98ST SdIA
%9L°0 | 00'980°¢ 00°6¥¢ 00°cee 00°LT¢C 007¢9¢ 00¢ve |00'8SE |00'VPE |00'¥EC |00°66T |00°0TC |[00°0TC 00°6c¢C MAIN
%' | 00'/8L°6 00°¢69 00'9SL 00°EvL 00°S¥8 00°'€S6 |00'¥86 |00°T90T |00°6TL |00'¥TL |00°ESL |00°89L 00°66L S31
%ET'8 | ¥S'6E8°CE 06'918¢ 0r'SS¢e 0C'8TTC |0S°€8SC 0E'6vrE VL '¥6EE |0E¥S9E |06 TESC |0V ETCC |00°6TYC |09°LLSC 0€°5¢8¢ 1d2
%86'T | 00'6L6°L 00°T49 00'895 00°79S 00°049 00°¢T8 00808 |00'6€E8 (00909 [00°L¥S |00°T8S [00°8E9 00°S49 vayos
%IL'T | LSLE60T 007901 00°SvL LL°LE9 [4Y%: C¢C'CE0T |€8'800T |€E'680T |TL'SEL |CL'06L |97'9€6 |EV'966 66°S80T 3ai3
%S | 9°'8€6°06 00°'TESL 00765 000819 [TO'ELT8 00'VL¥6 |PP'0r86 |00°9696 |00°5669 |00°6¢T9 |00°8999 |00°0669 00°87i7L SMSD

SU1 ®10L JIqUIdIA( | IdquIdAoN [ 13q03d( | 19quuaydag [sndny | Ampe | sung | Aepy | dy |goaepp | Arenaqay | Arenuep
‘PEQ] |B10)

le 10 wns ay) Ag peoj [e10] [BUOZ 8Y) BuIpIAIp AQ pa1e|nojed SI auoz yoes 1o} Sy oYl 0102 Aes ul dnoib sjuswemes

ddS au) 0} s1apjoyaels Aq papiwgns se 00z 10} e1ep 4Oz Alyjuow ay) smoys mojag ainbly 8yl "uolewlojul sjep

0] dn 1sow ay) 108124 01 pajepdn alem sishjeue sjosloid Aol 8Y) JO UOISIABI SIY) Ul SenjeA (SYT) 8Jeys oney peo sy

aleysg oljey peo-] |euoz jo uoine|najesn — 3j xipuaddy

1004 4omod

" idSe

L 'Y ‘Hoday || eseyd sjoeloid Ajiold ddS




SPP.
SPP Priority Projects Phase Il Report, Rev. 1 Seuthwest
Power Pool

Appendix F — Aggregated Zonal Output Results

At the technical conference held on February 10, 2010 stakeholders requested to see
additional detail on actual output results in order to better understand the benefits being
presented. Staff also polled the ESWG on data that would help them better interpret the
results as well. Stakeholders were particularly interested in how the model was altering
the dispatch of thermal generation and how LMP prices were changing as a result of the
Priority Projects. Below are a number of charts that illustrate the percent change in
PROMOD output data between the respective base and change case by zone related to
thermal generation levels and LMP prices.
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Appendix G — Wind Revenue Impact Zonal Allocations

The change in wind revenue for all existing designated wind resources was assigned to
the zone in which the resource was designated. The CAWG discussed methods for
allocating the change in wind revenue for both existing non-designated wind resources
and non-designated wind resources added to the model to reach the appropriate 7 GW
or 11 GW study level. Consensus was reached by the CAWG on a method presented
by Dr. Mike Proctor, consultant for the SPP Regional State Committee. The charts
below reflect the allocations of those revenues as developed by Dr. Proctor.

7 GW Wind Benefits
Group 1 Results
Sign Convention: Benefits > 0 and Costs < 0

40 Year Levelized NPV
- Wind Capacity| DR Wind [[Non-DR Wind| Total Wind | Total Wind
DR |Non-DR| Net Benefit|| Net Benefit | Net Benefit| Net Benefit

AEP 421.0 |1,114.1| ($4,503,884)| $9,645,261 | $5,141,377 | $61,308,936
EMDE | 255.0 | 64.1 | ($2,390,281) ($377,036)| ($2,767,317)[ ($32,999,184)
GMO 61.0 | 265.4 | $1,100,274 | ($1,561,256)| ($460,982)( (S5,497,032)
GRDA 0.0 0.0 $0 $0 S0 SO
KCPL | 125.0 | 451.6 | $4,389,510 ($594,386)| $3,795,124 | $45,255,389

LES 6.0 52.3 $74,154 $662,309 $736,463 $8,782,036
MIDW 49.2 54.8 ($73,763) $243,380 $169,617 $2,022,614
MKEC 75.0 77.3 $883,919 $343,719 | $1,227,638 | $14,639,110
NPPD 99.5 | 234.9 | $1,244,883 $2,975,983 | $4,220,866 | $50,332,198
OKGE | 451.0 | 581.0 | ($3,992,432) ($985,249)| ($4,977,680)[ (559,356,915)
OPPD 95.0 | 146.8 $940,810 $1,859,279 | $2,800,089 || $33,389,979
SPRM 50.0 18.7 ($74,963) ($109,796)| ($184,758) ($2,203,173)
SUNC 50.0 72.0 ($74,963) $319,894 $244,931 $2,920,711
SWPS | 658.0 | 294.1 | ($8,622,061) $7,743,274 | ($878,786)| (510,479,186)
WEFA | 216.3 | 44.1 | ($3,147,652) ($74,833)| ($3,222,485)| ($38,426,886)

WRI 307.5 | 558.8 | $9,274,879 $2,483,452 | $11,758,330 || $140,213,544
TOTAL (2,919.5|4,029.9| ($4,971,569) $22,573,996 | $17,602,427 ($209,902,141

6,949.4
Figure 28: Zonal Wind Revenue Allocation - 7 GW Group 1
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7 GW Wind Benefits
Group 2 Results
Sign Convention: Benefits > 0 and Costs < 0
40 Year Levelized NPV
P Wind Capacity| DR Wind [Non-DR Wind| Total Wind | Total Wind
DR [Non-DR| Net Benefit| Net Benefit | Net Benefit | Net Benefit

AEP 421.0 |1,114.1| ($4,218,682) $8,874,385 | $4,655,702 | $55,517,451
EMDE | 255.0 | 64.1 | ($2,971,700) ($369,474)| ($3,341,174)| ($39,842,207)
GMO | 61.0 | 265.4 | $1,258,371 | ($1,529,943)| ($271,572)] ($3,238,388)
GRDA 0.0 0.0 $0 $0 S0 S0
KCPL 125.0 | 451.6 | $4,993,905 ($682,013)| $4,311,892 | $51,417,647

LES 6.0 52.3 $80,978 $721,870 $802,848 $9,573,656
MIDW 49.2 54.8 ($74,551) $211,205 $136,654 $1,629,544
MKEC 75.0 77.3 $1,015,714 $298,279 | $1,313,993 | $15,668,857
NPPD 99.5 | 234.9 | $1,354,215 $3,243,611 | $4,597,827 | $54,827,306
OKGE | 451.0 | 581.0 | ($4,461,810)| ($1,583,082) ($6,044,893)( ($72,083,006)
OPPD | 95.0 | 146.8 | $1,013,153 $2,026,482 | $3,039,636 | $36,246,480
SPRM 50.0 18.7 ($75,763) ($107,594)| ($183,357)| ($2,186,459)
SUNC 50.0 72.0 ($75,763) $277,603 $201,840 $2,406,868
SWPS | 658.0 | 294.1 | ($7,011,501) $7,708,931 $697,430 $8,316,588
WEFA | 216.3 | 44.1 | ($2,904,484) ($120,241)| ($3,024,725) ($36,068,675)

WRI 307.5 | 558.8 |$10,318,126 $2,155,136 | $12,473,261 |($148,738,820
TOTAL |2,919.5(/4,029.9| ($1,759,792)| $21,125,156 | $19,365,364 | $230,924,482

6,949.4
Figure 29: Zonal Wind Revenue Allocation - 7 GW Group 2
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11 GW Wind Benefits
Group 1 Results
Sign Convention: Benefits > 0 and Costs < 0
40 Year Levelized NPV

P Wind Capacity | DR Wind (Non-DR Wind|| Total Wind | Total Wind

DR |Non-DR| Net Benefit | Net Benefit | Net Benefit Net Benefit
AEP 421 | 2,465 |[($12,380,833)| $54,546,230 | $42,165,397 || $502,806,055
EMDE 255 95 ($5,750,059) ($190,488)| ($5,940,547) (S70,838,728)
GMO 61 393 $975,723 ($788,785) $186,938 $2,229,166
GRDA 0 0 $0 $0 S0 S0
KCPL 125 815 $2,607,086 | $22,861,984 | $25,469,070 $303,708,811
LES 6 111 ($391,336) $958,069 $566,733 $6,758,077
MIDW 49 121 $8,970 $6,473,502 $6,482,472 $77,300,976
MKEC 75 171 $738,982 $9,142,349 $9,881,330 $117,831,044
NPPD 100 498 $477,451 $4,304,935 $4,782,387 $57,028,111
OKGE 451 1,285 |($19,793,620)| $26,881,573 $7,087,952 $84,521,087
OPPD 95 311 ($59,511)| $2,689,556 $2,630,045 $31,362,275
SPRM 50 28 $9,218 ($55,471) ($46,253) ($551,550)
SUNC 50 159 $9,218 $8,508,646 $8,517,864 $101,572,237
SWPS 658 651 ($15,821,703)| $17,218,827 $1,397,124 $16,660,158
WEFA 216 98 ($4,427,976)| $2,041,750 | ($2,386,226)( ($28,454,820)
WRI 295 1,248 $657,286 | $66,704,319 | $67,361,605 $803,261,088
TOTAL | 2,907 | 8,449 |($53,141,104)$221,296,996 | $168,155,892 | $2,005,193,986

11,356
Figure 30: Zonal Wind Revenue Allocation - 11 GW Group 1
69
EXHIBIT 11

Page 69 of 76



SPP Priority Projects Phase Il Report, Rev. 1

@ SPS'P# thwest

Power Pool
11 GW Wind Benefits
Group 2 Results
Sign Convention: Benefits > 0 and Costs < 0
40 Year Levelized NPV
P Wind Capacity | DR Wind (Non-DR Wind|| Total Wind | Total Wind
DR |Non-DR| Net Benefit | Net Benefit | Net Benefit Net Benefit
AEP 421 2,465 |(($11,155,560)| $57,255,929 | $46,100,368 $549,729,067
EMDE 255 95 ($5,038,811) ($269,034)| ($5,307,845)[ ($63,294,000)
GMO 61 393 $513,618 | ($1,114,035) ($600,417) ($7,159,736)
GRDA 0 0 $0 $0 S0 S0
KCPL 125 815 $958,034 | $23,807,719 | $24,765,753 $295,322,030
LES 6 111 $39,067 $1,000,250 $1,039,317 $12,393,451
MIDW 49 121 ($11,077)| $6,817,453 $6,806,376 $81,163,399
MKEC 75 171 $424,015 $9,628,100 | $10,052,115 $119,867,590
NPPD 100 498 $716,950 $4,494,466 $5,211,417 $62,144,128
OKGE 451 1,285 |($18,353,927)| $27,518,073 $9,164,146 $109,278,903
OPPD 95 311 $518,652 $2,807,968 $3,326,620 $39,668,652
SPRM 50 28 ($11,257) ($78,345) ($89,602) ($1,068,468)
SUNC 50 159 ($11,257)| $8,960,727 $8,949,470 $106,718,973
SWPS 658 651 ($12,372,249)| $18,533,972 $6,161,723 $73,476,164
WEFA 216 98 ($4,848,273)| $2,090,094 | ($2,758,178)( ($32,890,211)
WRI 295 1,248 $1,654,001 | $70,248,455 | $71,902,456 $857,408,989
TOTAL | 2,907 | 8,449 |($46,978,073)($231,701,793 | $184,723,720 | $2,202,758,931
11,356
Figure 31: Zonal Wind Revenue Allocation - 11 GW Group 2
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Appendix H — Contour Maps of Priority Projects

The contour maps herein represent the absolute value of the difference in megawatt
flow between a model without the identified projects and one with the identified
projects. Values below the minimum level (10 MW) are not shown, and values above
the maximum level (400 MW) are illustrated at the same color as the maximum level.
The maps are generated based on the 2019 STEP models that were used for the
reliability analysis of the Priority Projects. These models do not contain any additional
wind generation.

¥ AR, ]
Spearville - Comanche - Medicine Lodge - Wichita 765 kV operated at 345 kV
Comanche - Woodward District EHV 765 kV operated at 345 kV

Valliant - Northwest Texarkana 345 kV

Cooper - Maryville - Sibley 345 kV

Riverside Station - Tulsa Power Station (Add Reactor) 138 kV :}“
Fiaure 32: Priority Projects Group 1 )
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MW Flow Change [x]

Spearville - Comanche - Medicine Lodge - Wichita Parallel 345 kV

Comanche - Woodward District EHV Parallel 345 kV
Valliant - Northwest Texarkana Parallel 345 kV

Cooper - Maryville - Sibley 345 kv fll
Riverside Station - Tulsa Power Station (Add Reactor) 138 kV
ol ay F ARV . S k
Figure 33: Priority Projects Group 2
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Appendix | — Calculating Impact for Average Residential Electric
Bill

The cost of $1 billion dollars of incremental transmission investment to the typical residential
customer in the SPP transmission footprint may be estimated to be in the neighborhood of $
1.34 per customer per month. This estimation was performed by multiplying the $1 billion
assumed to be invested by a typical levelized fixed charge rate of 16%, generating an annual
transmission revenue requirement (ATRR) of $160 million per year. This ATRR is then
multiplied by 85%, recognizing that 15% of the SPP transmission service revenue
requirements are met by Point to Point Transmission Service sold on the system. This figure
is then divided by the total monthly average coincident peak load of the system (12 CP Load)
of 33,778 MW generating an indicative rate of $4,026 per MW-year. This rate is divided by
1,000 kW/MW and 12 months/year, thus converting the rate to $0.34 per kW-month. The
$0.34 per kW-month is then multiplied by an average residential consumption of 4 kW,
generating the estimated increase of $1.34 per month per $1 billion of E&C investment. The
actual cost to any residential customer depends upon their individual consumption and the
rates approved by the appropriate regulatory authorities.

$160,000,000 |Lewelized ATRR

0.85 ATRR Allocator for NITS

33,778 Current Total System Load (12 CP in MW)

$4,026.29  |Annual Cost per MW

$0.34 Cost per kW-month
4.00 Typical Res. Customer Diversified Demand (kW)
$1.34 Typical Res. Customer Billing Impact
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Appendix J — Frequently Asked Questions

1. Should all areas within SPP be modeled consistently? The DC ties will be modeled on
some reasonable historical profile — What is that profile?

Yes, to the extent possible all areas within SPP were modeled consistently. For the
DC ties, SPP used 2008 actual historical data for each DC tie to represent the hourly-
profiled flows across each tie. In cases where stakeholders did not feel 2008 data was
a fair representation for a particular DC tie, they were allowed to submit another year’s
data that they did feel adequately represented the flows.

2. Should the Priority Projects be studied as individual projects, rather than only
groupings of projects?

The current assessment was performed under the direction of the BOD and SPC.

3. Were there any significant changes in the model validation process?

During the stakeholder review process for the input and output data, there were a
number of modifications to individual utility modeling parameters. Staff would not
qualify the changes as significant.

4. Will there be a technical conference to discuss the outcome of this analysis?

There is a scheduled conference February 10, 2010 at the DFW Hyatt. WebEx wiill
also be available for those unable to attend.

5. Before going to the BOD in April, should we have a Priority Project review in March?

Staff does intend to assess the need for another stakeholder review in March which
will be based on the feedback received at the February 10 meeting.

6. What transmission projects were included in the models? What models were used?

Only previously BOD approved transmission projects were included in the analysis.
As they were not yet approved, the 2009 STEP projects were not included in the
analysis. The load flow models used were the most recent models utilized in the 2009
STEP process. See the report section Scope of Priority Projects Phase Il Analysis for
additional details.

7. Do the wind locations match the WITF?
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The wind locations do not directly match those locations used in the WITF. The
Priority Projects analysis approximated wind injection locations based on the location
of the Priority Projects, the location of wind in the Gl queue, and state renewable
target and load information. See the report for additional information.

8. Will a full N-1 reliability analysis be done on these Priority Projects? Will the wind be
in the models?

A full N-1 reliability analysis was performed on the Priority Projects, and the impact of
this analysis is detailed in Attachment 2. Wind was not included in this reliability

assessment.
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Attachments

Click on the links below to see the attachments:

Attachment 1 - BATTF Report

Attachment 2 — TWG Reliability Report

Attachment 3 —- TWG Comments to the Priority Project Reliability Report
Attachment 4 — Brattle Group Report

Attachment 5 — Improving the Eastward Transfer Capability
Attachment 6 — KEMA Report
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