Southwest Power Pool
TRANSMISSION WORKING GROUP MEETING
January 5, 2010
Net Conference
•

MINUTES

•

Agenda Item 1 – Administrative Items
TWG Chair Ronnie Frizzell called the meeting to order at 1:01 p.m. The following people were in
attendance: (Attachment 1 – Proxies)
TWG Members
Ronnie Frizzell, Arkansas Electric Cooperative
Jason Atwood, Dogwood Energy
John Chamberlin, City Utilities of Springfield
Jason Fortik, Lincoln Electric System
Bruce Cude for John Fulton, Southwestern Public Service
Travis Hyde, Oklahoma Gas and Electric
Dan Lenihan, Omaha Public Power District
Randy Lindstrom, Nebraska Public Power District
Tom Littleton, Oklahoma Municipal Power Authority
Sam McGarrah, Empire District Electric
Matt McGee, American Electric Power
Nathan McNeil, Midwest Energy
John Payne, Kansas Electric Power Cooperative
Jason Shook, GDS Associates for ETEC
Don Taylor, Westar Energy
Mitch Williams, Western Farmers Electric Cooperative
Noman Williams, Sunflower Electric Cooperative
Harold Wyble, Kansas City Power & Light
Other Stakeholders and Staff
Jannsen Bruse, Kansas Municipal Energy Agency
Kevin Goolsby, SPP Staff
Tony Gott, Associated Electric Cooperative
Kent Hedges
Ed Horgan, SPP Staff
Rachel Hulett, SPP Staff
Mark Loveless, Oklahoma Municipal Power Authority
Bob Lux, SPP Staff
Renee McMillen, SPP Staff
Nick McNeill, consultant for SPP Staff
Doug Milner, Western Farmers Electric Cooperative
Nate Morris, Empire District Electric
Ronda Redden, Oklahoma Gas and Electric
Ben Roubique, SPP Staff
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Agenda Item 2 – ITP Year 20 Assessment Scope
Ben Roubique, SPP Staff, shared the edits that ESWG had approved at its meeting today. TWG did not
raise any issues with the ESWG revisions. Then Ben presented the changes to the “Limited Reliability
Assessment” section, which included performing FCITC analysis and AC 100 kV and above voltage and
thermal assessments of the ITP Plan on SPP’s year 2021 model (Attachment 2 – ITP Year 20 Scope).
TWG discussed the “Limited Reliability Assessment” and made a few of revisions to the section. One
point of interest the group discussed was how autotransformers would be included for monitoring and
contingencies purposes in the assessments. For 100 kV and above monitored elements or
contingencies, transformers that step down to 69 kV or below would not be considered. However for 345
kV and above contingencies, transformers stepping down from 345 kV and above would be considered.
TWG then reviewed the document in its entirety, making changes to clarify several items. Randy
Lindstrom, Nebraska Public Power District, voiced disappointment that the scope was not following the
approved ITP Process.
Don Taylor motioned that TWG approve the ITP Year 20 Assessment scope with the TWG
edits, and Noman Williams seconded. The motion to approve the scope passed with 17
votes for and 1 vote against (NPPD). It was noted that NPPD opposed because “the Year
20 Assessment Scope document is not consistent with the 20 Year Assessment Process
defined in the Board approved ITP Process Document. The Year 20 Assessment Scope
ignores the defined 2 year process requirement for Scenario, Analysis & Results by
forcing this into a 1 year process. NPPD believes that the Year 20 Assessment is an
important phase of the ITP and this initial assessment should not be compromised based
on some unreasonable and artificial self imposed deadline. I t is important for us to follow
the established process if we truly want to develop a valid Year 20 Assessment.”

Agenda Item 3 – Priority Projects Phase II Reliability Report
Rachel Hulett, SPP Staff, went through the Priority Projects Phase II Reliability Report with the group
(Attachment 3 – Reliability Report). The reliability and reactive requirement analyses were similar to the
original Priority Projects Reliability Report except they were conducted on two groups of projects. Randy
Lindstrom was unsatisfied with the two groups of projects selected for the reliability analyses since they
were very similar groupings that did not allow for useful reliability comparisons. Staff stated that staff was
following the decisions and guidance of the Strategic Planning Committee (SPC). For the Priority
Projects Phase II assessments, the SPC directed staff to study the two groups of projects performing
these reliability analyses and other economic analyses. After discussion, the TWG did recognize that the
two groupings of projects were electrically similar for any reliability analyses purposes; they added a
statement to the Reliability Report mentioning this.
Sam McGarrah, Empire District Electric, expressed concern that the reliability study scope does not allow
the results of this study to be combined into the cost benefit analysis of the Priority Projects assessments.
Sam stated “since the economic assessments considered several levels of wind generation in SPP, the
reliability analysis should include these levels of wind to adequately assess benefits of the Priority
Projects. The reliability study was not based on similar system conditions as the other economic studies;
therefore, the reliability issues associated with these conditions may not be adequately captured. It is
likely that the results of this report will be summarized in the Priority Projects Report; consequently, the
limitations of the results of the reliability study may not be properly characterized in the summary.”
TWG reviewed and revised the reliability and reactive requirement sections of the Reliability Report,
agreeing to those sections of the report. Then the TWG discussed the FCITC Analysis for the Priority
Projects. Randy Lindstrom and Dan Lenihan, Omaha Public Power District, asked that the FCITC
analysis monitor impacts on existing flowgates but not local facilities. TWG discussed the FCITC but
were uncomfortable to approve the results or this portion of the report. Several members did not think the
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provided results contained useful information and asked for results that eliminated the invalid local
facilities. Staff stated that they had results of the top three limiting constraints, not just the top constraint
reported, but that the results were in large unformatted files and would take time to sift through. TWG
decided that they should review these raw results and hold another call to discuss the FCITC. TWG
asked staff to provide the raw FCITC results to the group by Wednesday, January 6.

Agenda Item 4 – Next Meeting and Adjournment
The TWG will hold another meeting January 19 from 9-11 a.m. to discuss the FCITC results for the
Priority Projects Phase II Reliability Report. Also the group will discuss the agenda for its quarterly
meeting in February.
With no further business, Ronnie Frizzell adjourned the meeting at 4:21 p.m.

Respectfully Submitted,
Rachel Hulett
TWG Secretary
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Bruce Cude for John Fulton, Southwestern Public Service
From: Fulton, John S [mailto:John.Fulton@XCELENERGY.COM]
Sent: Tuesday, January 05, 2010 8:38 AM
To: Rachel Hulett; Frizzell, Ronnie
Cc: Cude, Bruce
Subject: TWG call this afternoon Jan 5, 2010
Bruce Cude will have my proxy to represent SPS issues and will be on this call. I have been
summoned to another committment that I didn't plan on.
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Overview
This document presents the scope for the 2010 Integrated Transmission Planning (ITP) Year 20
Assessment. This analysis will be conducted on the year 2030. This document is expected to be
reviewed by the Transmission Working Group (TWG) and the Economic Studies Working Group (ESWG)
in December 2009, with approvals from the Market Operations and Policy Committee (MOPC) and the
Board of Directors (BOD) in January 2010. Note that this document is only for the 2010 iteration of the
20 year portion of the ITP study. It is expected that a new scope will be presented for the next iteration
of the 20 Year Study prior to its inception in 2012. In 2011 there will be a 10‐year planning study that
uses the results of this ITP Year 20 Assessment as described in the ITP Planning Process document dated
October 29th, 2009 and available at http://www.spp.org/publications/ITP_Process_Final_20091029.pdf.
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Objective
The objective of the ITP Year 20 Assessment process is to develop a recommended EHV backbone (345
kV and above) transmission plan for a 20 year horizon. The success of the design is dependent on the
ability to provide a robust system which acts as an enabler to transmission usage and generation access.
The process will identify a versatile system capable of providing a cost effective deliverability to market
solution for a broad range of possible resource futures.
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Modeling
1. Economic
The analysis for the ITP Year 20 Assessment (hereto referred to as “the Study”) will consist of
engineering models to facilitate the development of long range transmission plans. One set of models
will be the economic models used to come up with a market based resource dispatch used in the
analysis. These models require certain assumptions as to generation resources, parameters and
locations (detailed in the following sections). The output of these models will allow engineers to
determine the appropriate transmission needed from an economic perspective. This output can also be
used to determine deliverability of the resources to market used in the analysis when taken into post
processing type tools.
The major assumptions needed to construct the economic models are detailed below and contain, but
are not limited to: market structure, load forecasts, resource forecasts and parameters, transmission
topology, renewable assumptions, fuel pricing and availability, congestion monitoring points (i.e.
flowgates), etc. Once these assumptions are input into an economic model, the model will develop a
security constrained unit commitment (SCUC) and security constrained economic dispatch (SCED). This
dispatch of generation will be deliverable to the market in the footprint to the extent of the modeled
flowgates.
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The following sections will detail the parameters to be used in the economic portion of modeling.

a. Market structure
The Study will take place on a time horizon of 20 years from the start of the study, i.e. 2030. By that
time, SPP anticipates having in place a Day 2 market structure, which is at the time of this writing
currently in the process of being developed. Additionally, SPP also anticipates having in place a single
balancing authority for the footprint. As such, it is the recommendation of staff that the Study consider
these as baseline assumptions for the analysis.

Deleted: inception

b. Load forecasts
The Study will require load forecasts for both SPP as well as areas outside of the SPP footprint. SPP staff
will query its members for appropriate load forecasts to use in each of the pricing zones for the
modeling footprint. Additionally, SPP staff will reconcile this data with the futures survey information
that was submitted by the respective states through the Cost Allocation Working Group futures survey
conducted November 2009.
For load forecasts for entities outside of the SPP footprint, publicly available data will be utilized as the
source of the 2030 load forecast, where available. Where not available, publicly available information
on project load growth will be extrapolated to develop a good representation for load expected in the
study timeframe.
5
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c. Generation resource forecasts
The Study will be conducted on a set of futures (described in the Futures section of this document
below). For each of these futures, a resource set will need to be determined to use in the analysis. A
Request for Proposal (RFP) for this section of the Study will be sent to choose a consultant to assist in
this part of the analysis. That being considered, SPP staff and stakeholders still need to determine what
parameters are used for new generation sited within and outside the SPP footprint for the Study.
The ESWG will be the primary point of contact to develop a list of prototype generators to be used as a
generic set representing the future resources in the study (for example, CT Gas, CC Gas, ST Coal, ST
Nuclear, Wind, Hydro, etc) The ESWG will work to determine a set of values for the following data types
including, but not limited to, and using publically available data when applicable:
o
o
o
o
o
o
o
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Deleted: generation used in the analysis.

Capital Cost
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Heat Rate

While the focus of this analysis is to meet the transmission needs for the SPP system, it is also
necessary that resources assumptions be developed to meet future load and generation requirements
outside the SPP footprint. The analysis simulates energy transactions between SPP and its surrounding
areas on a dynamic basis. The assumptions used for the eastern interconnect can have significant
impact on the results seen for the SPP footprint. Generation for each of the modeling futures will be
matched to both SPP and the rest of the grid in a comparable fashion. As such, a possible source of
generation data outside of SPP would be publicly available studies such as the Eastern Wind Integration
Transmission Study (EWITS).

Deleted: EWITS

d. Topology
The focus of the Study is to develop a comprehensive, robust transmission expansion plan to meet the
requirements of the SPP footprint under various generation futures. Currently, SPP publishes a BOD
approved transmission expansion plan called the SPP Transmission Expansion Plan (STEP). The STEP is a
10 year transmission plan, including some long range transmission analysis.
Therefore the starting point for the Study will be the 2010 MDWG model set and include the 2009 STEP
Appendix A projects with appropriate justification. These transmission projects will be added to the
base case and all future cases used in the analysis. Additionally, transmission facilities needed to
interconnect prospective generation to the transmission system will be added to all cases.
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Deleted: projects
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e. Generation
The generation parameters (Startup cost, Min up, Min Down, etc.) will be updated as part of ESWG’s
yearly economic model review as will be detailed in the ESWG Manual.

f. Renewables
Renewable generation in the footprint will be required under various generation futures. Renewable
generation allocation requirements will be determined by SPP staff and stakeholders. Renewable
generation, for the purpose of this study, includes qualified hydro, wind, solar, bio‐fuel, etc.
Certain renewable generation, primarily wind, hydro and solar, operates as energy resources that
require generation profiles be developed to model the synchronized output curves for individual wind
plants as well as for the aggregate wind fleet. These output curves should also be synchronized with
load data to preserve statistical relationships between wind output and load. SPP staff will use the
National Renewable Energy Laboratory (NREL)’s database of synthetic wind plant output data as the
primary input for the wind farm hourly maximum output capabilities used in the Study. This data will be
sent to ESWG to review for the appropriate expected output of the select renewable wind resources.
Profiles for any hydro or solar generation data will be developed on an as needed base by the working
group. The economic dispatch model should try to realistically model renewable generation
curtailment, based on historical market behavior, expected market conditions and reliability
requirements.

Deleted: must take
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The expected location of future renewable generation should not be based entirely on the location of
current renewable generation and proposed renewable generation in the current interconnection
queue. To take into consideration the fact that where additional transmission is built, future renewable
generation will likely be developed in area.

g. DC Ties
DC ties connect the SPP to the WECC and ERCOT systems. For the base case, SPP will use historical DC
tie useage profiles as a best approximation for the respective DC tie. SPP staff will work with DC tie
operators to determine the appropriate DC tie profiles to be used in the futures cases developed.

Deleted: The SPP footprint currently has seven DC
ties. Five
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asynchronously to
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Additionally, the analysis will consider the possibility of adding additional DC ties to the SPP footprint in
the analysis. Though not a primary focus for this analysis, this could provide the footprint with greater
access to the ERCOT and WECC markets.

Deleted: additional

h. Fuel
The price assumptions for fuels will be a large driver for the Study. A starting point for the base case
analysis will be an extrapolation of the current DOE fuel projections with appropriate review and
adjustments made by the ESWG. Additionally, sensitivity analysis can be conducted on appropriate
futures to determine the sensitivity of the fuel assumptions to the respective transmission plans
developed.

Deleted: SPP staff recommends that a
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2. Powerflow
Powerflow models will be required for the Study for both the economic and reliability assessment. The
starting point of these powerflow models will be the latest MDWG approved transmission models,
including the current projects from the latest STEP. These models will serve as an input into the
economic modeling program to develop a market based economic dispatch for the system.

Deleted: ,

Analysis conducted from a deliverability and reliability standpoint will be conducted using output from
the economic models as a starting point. These models will be taken to post processing tools in order to
conduct a limited assessment on further underlying impacts. This assessment is detailed in sections
below.

a. Load
The load density and distribution for the powerflow model will be reviewed by the MDWG. Resource
obligations will be determined for the footprint taking into consideration what load is industrial, non‐
scalable type loads and which load grows over time. Special care will be taken to consider the recent
economic down turn and how a recovery could affect large industrial loads in the Study. The MDWG,
TWG and ESWG provide collaborative feedback into the determination of this impact.

Deleted: This load profile will be utilized by the
economic dispatch tool in order to appropriately
scale the load
Deleted: over

b. Generation Resources
The generating resources used in the analysis will be added to the powerflow appropriately. Each future
will contain a different subset of generation resources and correspond to a respective powerflow case.
Care should be taken to consider appropriate generation outlet needed for future, potential generation
and this transmission outlet should be added to the powerflow case. The Study is not focused on
generation outlet issues, but considers regional transmission congestion corridors and solutions.

c. Topology
The topology used in the powerflow models will be the same as that used in the economic model as
described in section 1.d.

Deleted: latest known STEP, considering all BOD
approved projects. These transmission projects will
be added to the base case and all future cases used
in the analysis. Additionally, any transmission
projects needed to deliver prospective generation
to the transmission system will be added to all
cases. Additional transmission developed in the
study will be developed according to the
documentation in the sections below.

d. Transactions/Interchange
Input into the powerflow model for the transactions will be reviewed by the MDWG. Load and
generation must be scaled to develop a 2030 model; hence, the interchange between the BAs in the
model should be adjusted to take into account the growth in demand and generation. This will be a
starting point for the powerflow model. The economic program will establish an interchange between
the modeled areas for every hour of the year (8760). This interchange will be used in all subsequent
analysis.
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exports to neighboring regions should also be
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Deleted:
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Futures
Note: The futures to be used in the Study will be reviewed by the ESWG, CAWG, SPC, RSC and MOPC.
As such, the futures listed in this scope document below are awaiting feedback. The futures sets will be
updated at the conclusion of reviews by the listed stakeholder groups.

1.

Base Case

a. Overview
The base case will consist of no changes to established operating and planning policies and procedures
already set for the study time frame, absent approved transmission upgrades which eliminate or
mitigate existing practices. This case will be a baseline transmission expansion consistent with no
dramatic changes to the current political climate. However, it will include planning requirements to
meet existing renewable energy targets absent a federal renewable standard.

Deleted: current

b. Objective
The objective of the base case is to develop a baseline to use in the Study. This case will be used as a
backdrop to develop the other futures used in this analysis and serves as a reference case for
comparison purposes.

c. Assumptions
The assumptions for the base case are that no major changes occur to established policies of the utilities
and state and federal authorities for the study time frame. There will be no major change in resource
mix, fuel prices, renewable targets, etc.

Deleted: current
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d. Resource mix
The resource mix used for the base case will be an extrapolation of current resource plans and policies
that are established in the SPP footprint today. A resource planning tool will be used to develop the
appropriate resource mix for the base case. These resource plans will be reviewed and modified, as
appropriate, by stakeholders through the ESWG.

2.

Deleted: Energy

Renewable Electricity Standard

a. Overview
The Renewable Electricity Standard (RES) case will consider a federally mandated, twenty percent (20%)
RES. This case will consider that the requirements for the SPP footprint are provided by the region. SPP
staff will work with stakeholders through the ESWG and CAWG to determine a reasonable
representation for each state and utility plan considering the resource allocation for this future allowing,
for example, that if a state wishes to locate all of its renewable requirements in‐state.
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b. Objective
The RES case will be used to determine what type of transmission backbone will be required to meet a
federal RES of 20% for the SPP footprint. As such, the focus of this analysis will be to deliver these
renewable resources to the market in SPP in the footprint and assumes all load in the SPP be required to
meet this RES. Primary consideration will not be given to the delivery of energy outside the SPP
footprint; however, a robust plan should be developed that could leverage this potential option for
future expansion.

Deleted: and loads

c. Assumptions
The driving assumption for the RES future will be a potential 20% federal RES for the footprint wherein
energy efficiency is not counted as renewable for the purpose of this study. A driving factor for the
transmission plan developed for this case will be the siting and location for the renewable resources in
the footprint. These assumptions will be developed leveraging the state surveys conducted by the
CAWG as well as input from stakeholders through the ESWG.
The expected location of future renewable generation should not be based entirely on the location of
current renewable generation and proposed renewable generation in the current interconnection
queue. To take into consideration the fact that where additional transmission is built, future renewable
generation will likely be developed in area.
Care will be taken to avoid providing competitive advantage to one group of generation resources over
another; therefore, the generation future should be broad and general to provide for the regions needs.
Specific generating resources, beyond current commitments, will not be targeted for development. The
assumptions used for wind locations will be high level, considering only interconnection to the EHV
backbone grid.
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d. Resource mix
The resource mix for the 20% RES future will contain a 20% renewable energy portfolio of generation in
the resource mix. Any generation developed beyond that assumption will be developed using resource
planning tools and reviewed and modified, as appropriate, by stakeholders through the ESWG.

3.

Carbon Mandate

a. Overview
Current carbon policy is in the process of being determined in the form of EPA regulations and is also
being considered by federal authorities, as such, this study recommends that a carbon price
methodology be used for the purpose of this analysis.
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b. Objective
The Carbon Mandate future will be used to determine a transmission expansion necessarily to deliver
resources to the market under a carbon mandate.
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c. Assumptions
For the purpose of this analysis the carbon mandate future will be conducted using a $54/ton (real)
$80/ton (2030 nominal) for the price of a CO2 emissions. A sensitivity will be conducted to consider a
$15/ton (real) $22/ton (nominal).
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d. Resource mix
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The carbon mandate future will use the base case as a starting point, and then apply a carbon price to
the simulation. A resource planning tool will be used to develop the appropriate resource mix for the
base case. These resource plans will be reviewed and modified, as appropriate, by stakeholders through
the ESWG.

Deleted: tax

4.
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Base Case + Energy Efficiency

a. Overview
A resource future to be considered in the Study will be an energy efficiency policy. This policy will
consider a peak shaving demand reduction as well as a conservation (i.e. lower load growth) policy. This
future will be considered on top of the base case for its starting point.

b. Objective
The energy efficiency future will be used to determine the impact of an energy efficiency policy in
conjunction with the base case. This will allow staff to determine the extent to which an energy
efficiency policy will modify transmission expansion for the SPP footprint.

c. Assumptions
The energy efficiency future will consider an additional four percent (4%) peak‐shaving demand
response beyond existing for the peak summer months (June through August). Additionally, the case
will consider an energy efficiency measure of one‐quarter of a percent (0.25%) reduction in the rate of
load growth per year through 2030.
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d. Resource mix
The resource mix used for the energy efficiency future will be an extrapolation of current resource plans
and policies that are established in the SPP footprint today with the addition of an energy efficiency
policy. A resource planning tool will be used to develop the appropriate resource mix for the base case.
These resource plans will be reviewed and modified, as appropriate, by stakeholders through the ESWG.
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5.

Combination Futures
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a.

Overview

The following combination futures will also be considered: 1) Renewable Electricity Standards (RES) with
Energy Efficiency (EE); 2) Carbon Mandates (CM) with EE; 3) RES with CM; and 4) RES with CM with EE.

b.

Formatted: Bullets and Numbering

Objective

The combination futures will determine any changes in resource mix for combinations of the non‐base
case futures. These different arrays of resources will allow staff to determine from all eight futures (4
single futures and 4 combination futures) which futures are likely to make the largest differences for
transmission expansion for the SPP footprint.

c.
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Assumptions

The combination futures will be based on the combined assumptions for the single futures included in
each of the four combinations.

d.

Formatted: Bullets and Numbering

Resource mix

The resource mix used for the combination futures will be developed using a resource planning tool to
develop the appropriate resource mix for each of the combinations. These resource plans will be
reviewed and modified, as appropriate, by stakeholders through the ESWG.
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Metrics/Techniques for transmission planning
This analysis will focus on cost‐effective delivery of energy to market. When discussing deliverability, it
is important to recognize several factors that need to be considered when developing long‐range
transmission plans. First, a long‐range plan needs to address both reliability and economics. A system
designed purely for economics (i.e., a reduction in production cost) may not be the most reliable, and a
system designed to just meet the minimum reliability requirements may not support delivering the most
economic resources to the market. Second, the long‐range plan must consider a variety of possible
future outcomes. While many of the futures are addressed in the upcoming sections, it is assumed that
SPP will be moving to a day‐ahead market for power in the coming years. In order to help facilitate that
market, the transmission plans developed herein will consider the effect of the upgrades on the
resources participating in that market. So, our analysis will consider both reliability and economics, by
focusing on the delivery of energy to market.
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There are several key points to the concept of deliverability. Basic deliverability is the deliverability
required in the long‐term firm transmission service process. In those studies, a new resource is added
to the model, and existing resources are displaced (in merit order) to accommodate the new resource.
Upgrades may be required of the new resource in order to deliver its capacity to load. However,
deliverability from a specific resource to a specific load is difficult to implement in a twenty‐year plan
because that level of specificity is not available much past 5 years into the future. Thus, in a twenty‐year
plan deliverability to the SPP market is used instead of to specific loads.
Improved deliverability can be thought of in terms of the ability of the transmission system to deliver
energy from a resource to the SPP market in such a way that the differences between LMP at the
resource and at the loads (i.e., congestion between resources and loads) is reduced when compared to
basic deliverability.
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Several factors may be used as a measure of deliverability. Among those are:
‐ Thermal loading: If the dispatched generation is not causing any N‐1 overloads, then the generation
is deliverable to the load. For this measure of Basic deliverability, the dispatch is based on new
resources that have not been designated to meet a specific load being dispatched to meet all loads
along with designated resources being dispatched to meet their loads.
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‐ Market price equalization: When the spread among Locational Marginal Prices (LMPs) throughout
the SPP footprint draw closer together (equalize) there is reduced congestion, indicating that
lower‐cost resources can better deliver their power to load in the SPP market. For this measure of
Improved deliverability, the market dispatch is a security‐constrained economic dispatch.
Deleted: <#>Market price equalization: When
there is a minimal spread among Locational
Marginal Prices (LMPs) throughout the SPP
footprint, it is an indication that congestion is
minimal, and that resources can deliver their power
to the market. ¶

‐ Shadow prices: Similar to market price equalization, shadow prices are an indicator of congestion
on the transmission system. A reduction of shadow price is indicative of lower‐cost resources
being able to better deliver their power to market.
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Several factors, which may or may not include the ones discussed above, either individually or as a
group, may form the basis of a metric that defines deliverability in terms of a cost‐benefit.
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Other metrics will be considered in this analysis as well. Those metrics will be developed by the ESWG
as the Study process moves forward.
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Analysis
Deleted:

This document makes reference to several specific software tools, including PROMOD and PROMOD
Analysis Tool (PAT). It is SPP’s intent to use these specific tools. However, if during the course of the
analysis it becomes apparent that those tools are not capable of performing the analyses required, Staff
may seek out other tools to perform the analysis.
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Flowgate selection
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a. Objective
To review the existing list of flowgates and to determine what (if any) flowgates need to be added or
deleted from the list of constraints (event file) for the economic model runs to be done as a part of the
20 year analysis. The flowgate study should determine what additional flowgates are needed in the 20
year models with the additional load and resources.

Deleted: constraints

b. Assumptions
Deleted: and previous

‐

The initial flowgate list will be the then‐current NERC Book of Flowgates (BoF)

‐

Flowgate studies will be run over 8760 hours (1 year)

‐

Flowgate studies will be performed on each future case

‐

For the flowgate analysis, contingencies 345 kV and up in SPP, including autotransformers stepping
down from 345 kV and up, will be selected

Deleted: C

‐

For the flowgate analysis, monitored elements 115 kV and up in SPP will be selected

Deleted: M

‐

A minimum of one iteration will be performed in the flowgate study

‐

Unless other information is available, the flowgate ratings will be selected based upon the Rate A
(normal rating) and Rate B (emergency rating) in the powerflow model.

‐

This analysis will focus on a 20‐Year economic model (2030)

c. Methodology
The primary tool to be used in this analysis is PROMOD Analysis Tool (PAT). PAT allows the user to take
the output from PROMOD (including load, commitment, dispatch and topology) and perform
transmission analysis on that data on an hourly basis.

Deleted: Promod

This analysis will be separated into two parts, one for the Base Case (Business‐As‐Usual), and one for the
Futures cases. This separation will be done because the Base Case should be prepared in advance of the
Futures cases. The methodology will be the same for both studies.
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Deleted: Promod
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To perform this analysis, a PROMOD run on each future case will be performed to establish a basis for
the PAT analysis. Once the PROMOD runs have been completed, a DC contingency analysis will be
performed in PAT using the assumptions listed above. The results of the contingency scan will be
reviewed for potential flowgates. The following parameters will guide what should be selected as a
flowgate:

Deleted: Promod
Deleted: Promod

1) More flowgates leads to slower runtimes of PROMOD, so the number of flowgates needs to be
limited to a reasonable number.

Deleted: Promod

2) Large occurrence (#) of violations
3) Large amount (MW) of violations
Deleted: Promod

4) Limiting elements of higher voltage

Deleted: Promod
Deleted: Promod

5) No existing flowgate in the vicinity of the limiting element

Deleted: Promod

Based upon the transmission upgrades that are added to the base models, some flowgates may become
superfluous and should be removed. A review of the upgrades versus the current flowgate list will be
performed to identify those flowgates to be removed.

Deleted: Promod

Once a set of additional flowgates or flowgate changes have been selected, these flowgates will be
added to PROMOD, and another complete run of PROMOD will be performed. The flowgate study will
then be repeated using the new PROMOD data as the input to PAT. This second pass will determine if
the flowgates selected address the necessary issues, or if additional flowgate changes are needed. If
necessary, this process will be repeated until a satisfactory list of flowgates is arrived upon.
The flowgate lists will be reviewed by TWG prior to implementation. Justification will be provided for
any addition of flowgates to or deletion of flowgates from the original BoF list used in this analysis.

d. Output
‐

A list of flowgates (in the form of a PROMOD Event File), to be used in the economic model going
forward from this point.

‐

Results of a basic N‐1 contingency scan on the PROMOD models.

2.

Project congestion analysis

a. Objective
This analysis will identify what problems exist in the model with regards to congestion, and other
metrics as determined. Possible solutions will be identified for those problems, and those solutions will
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Deleted: Figure 2 ‐ 20 Year ITP Study
Transmission Project Flow¶
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be evaluated to determine what benefits are projected. The projects that project higher benefits will be
selected and grouped into a portfolio for each future.

b. Assumptions
‐

After identifying problems, projects that potentially fix these problems will be analyzed in PAT using
a subset of hours for each future.
256 hours (out of 8760) will be evaluated

o

Those hours will be selected at random, with a mixture of 50% on‐peak and 50% off‐peak 1
hours, those hours being 25% Winter, 25% Spring, 25% Summer and 25% Fall.

Projects identified in prior studies but not approved will be reviewed to determine if they will
provide benefit in the designated future.

‐

Projects evaluated will be 345 kV and above.

‐

Projects will focus on deliverability within the SPP footprint.

‐

This evaluation will be done for each future case.

‐

This analysis will focus on a 20‐Year economic model (2030)
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a subset of hours for each future. ¶
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‐
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c. Methodology
Following the selection of flowgates, a new run of PROMOD will be performed to establish a basis for
this portion of the analysis. The results of PROMOD will be reviewed to identify areas of congestion
using, but not limited to, the following metrics:
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1) Locational Marginal Price (LMP)
2) Shadow Price
3) Congestion Cost
4) Number of hours congested
5) Flowgates
Once the problem areas have been identified, potential solutions will be developed, according to the
objective for the Study. For example, identification of energy flows from resource long areas to
resource short areas required to equalize LMPs (i.e., to reduce congestion) over the entire year with the
objective of designing the transmission upgrades that would provide the transfer capability for achieving

1
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On‐peak and off‐peak as defined by the SPP Tariff Schedule 1
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various % levels (e.g., 60%, 75% and 90%) for these energy flows. These solutions will be presented to
stakeholders for review. After solutions have been identified, they will be evaluated in order to
determine what benefits they may provide. The projects will be modeled in PAT, and then evaluated to
determine their effect on the outputs listed above.

Deleted: parameters

The projects will then be studied to determine which projects could be grouped together in order to
provide benefits to the entire footprint. This analysis will be performed by examining combinations of
projects in PAT to determine which combinations are mutually beneficial.

d. Output
‐

One group of transmission projects (a transmission plan) for each future.

‐

Preliminary benefit information for each plan

3.

Cost-Effective Portfolio planning

a. Objective
To analyze the selected transmission projects in more detail, and to calculate benefits for those projects,
as defined in the metrics. This phase of the analysis also focuses on optimizing those projects and the
groupings.

b. Assumptions
‐

An economic model run will be performed for each project in its associated future case, as well as
the project groupings.

‐

This analysis will focus on a 20‐Year economic model (2030)

c. Methodology
Projects (both individually and in groups) will be placed in the economic model, and a full PROMOD run
will be performed. The results from the PROMOD run will be analyzed and benefit metrics will be
calculated. Based upon the results, projects and/or groups may be revised in order to optimize the plan.
The proposed plans and benefits will be presented to stakeholders for review. Based upon feedback,
the projects and/or groups may be revised.
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d. Output
‐

Detailed benefit calculations for each project/project set

‐

Refined transmission plan for each future
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Project correlation/Robustness test

a. Objective
To analyze the selected transmission plans to determine what projects, among all those analyzed, are
the most flexible to the various futures examined in this Study.

b. Assumptions
‐

Cost effective projects as determined in step 3.

Deleted: P

c. Methodology
The transmission plans established in the prior phase will be evaluated to determine which projects are
the most flexible (i.e., those projects which would provide benefit in all futures evaluated). To analyze
the projects for flexibility, several tests will be performed. Those tests will include, but not be limited to,
1) Examination of all of the projects will be performed in order to identify candidates for the
recommended transmission plan.
a. Projects that appear in all four plans will be given priority for inclusion in the final plan.

Deleted: <#>those that appear in multiple plans¶

b. Projects that appear in multiple plans, but not all four plans as well as projects that are
unique to each of the four futures will be evaluated with respect to what additions or
changes would be required in order to meet basic deliverability needs in all four futures;
2) Alternative candidate transmission plans developed from 1) a and 1) b above will be evaluated
with respect to their costs and benefits in each of the futures.
Based upon the results of those analyses, the selected projects will be grouped into a recommended
transmission plan. Once that plan is established, benefits will be calculated for that project set in order
to illustrate the benefits this project set provides in each future. SPP staff will provide the results of this
analysis to stakeholders for review.

Deleted: <#>All of the plans will be tested in all of
the futures. ¶

d. Output
‐

Detailed costs and benefits calculations for the recommended project set for each future.

‐

One transmission plan (the “recommended” set of projects)

Deleted: <#>One transmission plan (the
“recommended” set of projects)¶
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5. Limited Reliability Assessment
a. Objective
Recognizing that the majority of the analysis described herein focuses on economics, a reliability
assessment of the transmission plans will be performed to identify the impact they may have upon
system reliability.

b. Assumptions for Linear Analysis
‐

One summer peak model for each of the four futures will be selected for this analysis.

‐

The summer peak model will be extracted from the economic data (using its load, commitment and
dispatch).

‐

Contingencies to be evaluated are 345 kV and up in SPP and 1st tier companies, including
autotransformers stepping down from 345 kV and up.

‐

Monitored elements will be those 115 kV and up in SPP and 1st tier companies.

‐

This analysis focuses on thermal loading.

‐

This analysis is not intended to be a thorough reliability evaluation of the year 20 model.

Deleted: 20

c. Assumptions for AC and FCITC Analyses
‐

These analyses are intended to be a more thorough reliability evaluation of the year 11 peak model
at all voltages down to 100 kV. Based on the results of these analyses, this information will be used
to refine EHV designs from a reliability perspective.

‐

As a proxy analysis to assess the reliability impacts in relation to the ongoing STEP effort, each
group of alternative EHV options will be evaluated in the year 11 (2021) summer peak STEP model.

‐

Transmission reliability analyses will be completed for each EHV group. These studies will include
the results of normal conditions and all single contingency (N‐1) analyses.

‐

Contingencies 100 kV and up will be conducted in SPP and 1st tier companies.

‐

Monitored elements will be those 100 kV and up in SPP and 1st tier companies.

‐

AC Analysis focuses on criteria violations including both thermal loading and voltage.

‐

Mitigation plans will be developed for all criteria violations at 100 kV and above based on
contingencies 100 kV and up. Other mitigation plans may be developed for lower voltage
contingencies below 100 kV in SPP as time permits.

‐

A transfer capability (FCITC) benchmark assessment will be performed
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d. Methodology
The limited reliability assessment will study the impact of the proposed transmission plans on the
existing transmission system.
At present, a year 20 powerflow model has not been developed. Due to the lack of an available AC
model, a year 11 powerflow model will be substituted as a proxy for the 20 year model so that both
voltage and thermal concerns can be evaluated. In order to be sure that the various futures and 20 year
load levels are considered, analysis will also be performed on the 20 year cases.
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In order to capture more aspects of the reliability assessment, it will be divided into two portions. The
first will be performed on the 20 year economic model using the assumptions above. This analysis will
simulate the 20 year load levels and dispatch. The analysis will consist of a DC contingency analysis, with
and without the identified transmission plans.
The second portion of the analysis will be performed on a 10 year powerflow model. This analysis will
consist of an AC contingency analysis, with and without the identified transmission plans. Additionally, a
transfer capability (FCITC) will be performed on the 10 year powerflow model, with and without the
identified transmission plans.
Those issues within SPP that are not addressed in this assessment will be passed to the 10 Year ITP Study
for further evaluation.
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6.

Other considerations

a. External plans
In the development of transmission plans for the SPP footprint, Staff will review expansion plans of
neighboring utilities and Regional Transmission Organizations (RTOs). Based upon that review, Staff may
take into account other external plans. Also, SPP participates in the transmission planning process at
other organizations, and the ITP may be presented as input to those processes. Some of the
plans/processes include but are not limited to:
‐

Eastern Wind Integration and Transmission Study (EWITS)

‐

Strategic Midwest Area Transmission Study (SMARTransmission)

‐

MISO MTEP and Regional Generation Outlet Study (RGOS)

‐

Eastern Interconnection Planning Collaborative (EIPC)

Deleted: alter the transmission plans in order that
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‐

Xcel Energy/SPS Long Range Plan
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‐

TVA PoleStar

‐

High Plains Express

‐

Merchant projects like Santa Fe, Plains and Eastern Clean Line, Tres Amigas, etc.
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b. Seams impacts
Consideration of the potential impacts of the transmission plans on neighboring systems that may be
affected by the ITP will be accounted for as well. For those neighbors that SPP has a Seams agreement
with, coordination will be done in accordance with that agreement. For those without an explicit
agreement, those neighbors will be contacted in order to discuss the potential impacts of the ITP on
their systems.

Figure 1 ‐ ITP Year 20 Assessment Transmission Project Flow
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Results/Deliverables
1. Report
The results from the ITP Year 20 Assessment will be compiled into a report detailing the findings and
recommendations of SPP Staff. This report will be incorporated into the STEP Report that is published
on a yearly basis.

2. Recommended 20 Year Plan

Deleted: Project Group Selection

This assessment will define a set of transmission upgrades that will be needed to meet the futures
defined in this document. From these futures a recommended transmission plan will be developed as
detailed in the sections above in this scope. This plan will consider the following items as key in the
development process:
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o

Cost effectiveness

o

Robustness

o

No regrets

o

Futures Versatility
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Note: The metrics used to measure these qualifications will be developed in the 1st Qtr 2010 by the
ESWG.
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3. Staging and timing of project implementation

Deleted: measures

The transmission plan that is developed will be reviewed to determine what projects provide the most
immediate benefit to the region. As such, a project implementation plan will be developed for the
recommended transmission plan from the ITP Year 20 Assessment. The plan will provide staging and
timing considerations to convey the appropriate order of implementation (issuance of ATPs and NTCs)
to be used to realize the plan.
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Stakeholder Interaction

1. Working groups
a. TWG /MDWG
The TWG will review the following items:
1) Transmission topology inputs to the models
2) Flowgate review
3) Limited reliability assessment
4) ITP Report
5) Seams impacts
6) Load Forecasts

b. ESWG
The ESWG will review the following items:
1) Economic modeling assumptions
2) Futures
3) Futures Resource review
4) Metrics
5) Congestion analysis
6) Economic Model Results
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7) Cost‐Effective Portfolio Planning
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8) ITP Report

c. CAWG
The CAWG will review the following items:
1) Futures
2) Cost and benefit allocation
3) Cost‐Effective Portfolio Planning
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d. MOPC
MOPC will review the following items:
1) ITP Report
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2) Metrics approval
3) Futures review
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e. BOD/RSC
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The BOD/RSC will review the following items:
1) Policy‐driven decisions
2) Futures review
3) Cost and benefit allocation
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2. ITP Workshops
ITP Workshops will be general meetings of the SPP members, stakeholders and affected parties wherein
SPP Staff will present portions of the ITP concepts, analysis and results.
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Winter Workshop – January/February timeframe
‐

Discuss scope, techniques, concepts and tools to be used in the 20 Year ITP Study

‐

This workshop will be focused on educating the members about the upcoming study.

Spring Workshop – May/June timeframe
‐

Present and discuss proposed solutions during Project Congestion Analysis

Summer Workshop – August/September timeframe
‐

Discuss transmission plans and preliminary analysis results

Fall Workshop – October/November timeframe
‐

Discuss recommended transmission plan and final analysis results.
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Reliability Analysis
In the Phase I evaluation, eleven potential Priority Projects and three additional Priority
Projects groupings were evaluated for impacts on the reliability plan on the SPP system. As
part of Phase II evaluation, the list of Priority Projects was refined to two groups of projects
that are electrically similar. SPP conducted a study to evaluate the impact of the Priority
Projects on the reliability plan of the SPP transmission system. The following section
summarizes the findings of this study.
An analysis was conducted on two groups of proposed projects to determine the impact of
these projects on the SPP reliability plan and on first tier third parties to SPP. This analysis
was conducted in the same manner and with the same methodologies used in SPP’s 2009
STEP 10 year reliability analysis.
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This study is not intended to justify any Priority Project based on deferred project cost alone;
it is only intended to show the effects of the Priority Projects on the SPP reliability plan. At
this time the in-service dates for the 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 the Priority Project is in service. Therefore, these
projects and their costs are provided for assessment purposes only.
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The two groups of proposed projects are composed of the following projects:
Group 1:
1. Spearville – Comanche – Medicine Lodge – Wichita 765 kV Operated at 345 kV
2. Comanche – Woodward District EHV 765 kV Operated at 345 kV
3. Hitchland – Woodward District EHV Double Circuit 345 kV
4. Valliant – NW Texarkana 345 kV
5. Cooper – Maryville – Sibley 345 kV
6. Riverside Station – Tulsa Power Station 138 kV Reactor
Group 2:
1. Spearville – Comanche – Medicine Lodge – Wichita Double Circuit 345 kV
2. Comanche – Woodward District EHV Double Circuit 345 kV
3. Hitchland – Woodward District EHV Double Circuit 345 kV
4. Valliant – NW Texarkana 345 kV
5. Cooper – Maryville – Sibley 345 kV
6. Riverside Station – Tulsa Power Station 138 kV Reactor
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Group 1 Map

Group 2 Map
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Study Scope
An AC N-1 contingency analysis was performed using PSS/E. The analysis was performed
using the 2009 STEP Build 3 models. Details of these models can be found in the Study
Assumptions section. Details of the analysis are as follows:
•

•

•

•

Monitoring of Facilities
o All facilities in the SPP footprint were monitored at 69 kV and above.
o EES and AECI facilities were monitored at 100 kV and above.
o All other first tier control areas were monitored at 230 kV and above.
Cases
o 2014 Summer Peak
o 2014/15 Winter Peak
o 2019 Summer Peak
o Including all transaction cases
Normal conditions and contingency analysis
o Normal conditions
o All N-1 single-element contingencies 69 kV and above in the SPP footprint were
evaluated. These contingencies did not include manual transfer of load or manual
switching.
o All N-1 single-element contingencies 100 kV and above in EES, AECI, and all other
first-tier control areas were evaluated.
o SPP verified that all normal conditions and N-1 violations identified have corrective
plans
Use of Transmission Operating Directives (TOD)
o Transmission Operating Directives were applied in the same manner they have
been applied in the 2009 STEP

The analysis was performed using the 2009 STEP Build 3 models. Build 3 models were
created in July 2009 to include revised load forecast information due to the recent economic
downturn. Using the STEP models allows re-evaluation of STEP projects to determine if they
can be deferred or eliminated due to the Priority Projects. These models are different from
the models used in the economic analysis though, since they do not include the anticipated
wind generation. As a result, this study did not address the additional resources and load that
are evaluated in the economic portion of the Priority Projects Report.
Stakeholder Process
The STEP 10 year reliability analysis is an open and transparent process allowing for
stakeholder input. This analysis of Priority Projects shares the study results in stakeholder
public meetings using the same methodologies used in the 2009 STEP.
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The scope used in this analysis originated from the 2009 STEP scope. The STEP scope was
initially approved by the TWG in November 2008 then later updated in May 2009 to allow for
changes related to the economic downturn and other developments. These changes included
updated load forecasts and incorporation of Balanced Portfolio projects.
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The contingency analysis results for the Priority Projects are evaluated using input provided
by stakeholders for the 2009 STEP. This allows projects to be evaluated in the same manner
as the STEP. Projects are deferred based on the same justification as their original need.
Similarly, mitigations are handled in the same manner as the STEP.
Primary Analysis
The analysis was conducted for two groups of Priority Projects. The Priority Project groups
can either cause new reliability issues or they can relieve issues that have been identified in
either the 2009 or earlier STEP analyses. Therefore, the results are in terms of additions or
deferments of reliability projects and the revenue requirements associated with those
projects. Results are broken into (1) advanced projects—projects that would be moved up in
the reliability timeline due to the Priority Project; (2) new SPP projects—projects which are
now needed that were not identified in the original 10 year reliability planning horizon, but
may have been needed beyond that horizon; (3) new third party projects—projects needed
on neighboring systems due to the Priority Projects; and (4) deferred projects—projects
which are either deferred beyond the planning horizon or mitigated entirely due to the Priority
Projects. For projects which are deferred past the planning horizon, linear extrapolation of
loading was used to estimate how far the project might be deferred. Then, for projects which
are not either completely new or completely deferred, the value shown is the Net Present
Value of Annual Transmission Revenue Requirements. This Net Present Value is limited to a
40 year project life. The following tables and maps illustrate the reliability projects changed by
the Priority Project groups. New or advanced projects are shown in red while deferred
projects are shown in green.
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Impact on Reliability Plan

Red = New or Advanced
Green = Deferred

Group 1
Hitchland – Woodward District EHV Double 345 kV
Spearville – Comanche – Medicine Lodge – Wichita 765 kV Operated at 345 kV
Comanche – Woodward District EHV 765 kV Operated at 345 kV
Cooper – Maryville – Sibley 345 kV
Valliant – NW Texarkana 345 kV
Riverside Station – Tulsa Power Station 138 kV (Add Reactor)
Date
E&C Cost
Needed
Project Name
Area
ADD SECOND HITCHLAND 345/230KV TRANSFORMER
SPS
$6,993,438
19SP
REPLACE MEDICINE LODGE 138/115KV TRANSFORMER CKT 1
MKEC
$3,825,000
14SP
ADD SECOND OVERTON 345/161kV TRANSFORMER*
AMMO
$6,750,000
19SP
RECONDUCTOR ELDORADO - ELDORADO JCT 69KV CKT 1
WFEC
$3,881,250
23SP
REPLACE WAVETRAP ON HARPER - MILAN TAP 138KV CKT 1
MKEC
$225,000
None
REBUILD ASHDOWN WEST - CRAIG JUNCTION 138KV CKT 1**
AEPW
$1,378,125
None
RECONDUCTOR EL RENO - EL RENO SW 69KV CKT 1**
WFEC
$1,950,000
17SP
REBUILD HUNTSVILLE - HUTCHINSON ENERGY CENTER 115KV CKT 1** WR/MIDW
$12,487,500
None
REBUILD HUNTSVILLE - ST_JOHN 115KV CKT 1**
MIDW
$7,965,000
None
REBUILD ST JOHN - PRATT 115KV CKT 1**
MKEC
$9,239,000
None
Totals
Net
*Loading of the Overton transformer only increases from 99.8% to 100.6% when adding the upgrade
**Costs for this project are not included because the project may be needed before Priority Projects are in service

STEP
Date
None
19SP
None
16SP
19SP
14SP
12SP
13SP
14SP
13SP

Advanced
ATRR Cost

New SPP
ATRR Cost
$13,954,681

New Third
Party ATRR
Cost

Deferred ATRR
Cost

$2,613,216
$11,624,617
$1,839,437
$365,103

$2,613,216

$13,954,681

$11,624,617

$2,204,540
-$25,987,975
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Group 2
Hitchland – Woodward District EHV Double 345 kV
Spearville – Comanche – Medicine Lodge – Wichita Double 345 kV
Comanche – Woodward District EHV Double 345 kV
Cooper – Maryville – Sibley 345 kV
Valliant – NW Texarkana 345 kV
Riverside Station – Tulsa Power Station 138 kV (Add Reactor)
Date
E&C Cost
Needed
Project Name
Area
ADD SECOND HITCHLAND 345/230KV TRANSFORMER
SPS
$6,993,438
19SP
REPLACE MEDICINE LODGE 138/115KV TRANSFORMER CKT 1
MKEC
$3,825,000
14SP
ADD SECOND OVERTON 345/161kV TRANSFORMER*
AMMO
$6,750,000
19SP
RECONDUCTOR ELDORADO - ELDORADO JCT 69KV CKT 1
WFEC
$3,881,250
23SP
REPLACE WAVETRAP ON HARPER - MILAN TAP 138KV CKT 1
MKEC
$225,000
None
REBUILD ASHDOWN WEST - CRAIG JUNCTION 138KV CKT 1**
AEPW
$1,378,125
None
RECONDUCTOR EL RENO - EL RENO SW 69KV CKT 1**
WFEC
$1,950,000
17SP
REBUILD HUNTSVILLE - HUTCHINSON ENERGY CENTER 115KV CKT 1** WR/MIDW
$12,487,500
None
REBUILD HUNTSVILLE - ST_JOHN 115KV CKT 1**
MIDW
$7,965,000
None
REBUILD ST JOHN - PRATT 115KV CKT 1**
MKEC
$9,239,000
None
Totals
Net
*Loading of the Overton transformer only increases from 99.8% to 100.6% when adding the upgrade
**Costs for this project are not included because the project may be needed before Priority Projects are in service

STEP
Date
None
19SP
None
16SP
19SP
14SP
12SP
13SP
14SP
13SP

Advanced
ATRR Cost

New SPP
ATRR Cost
$13,954,681

New Third
Party ATRR
Cost

Deferred ATRR
Cost

$2,613,216
$11,624,617
$1,839,437
$365,103

$2,613,216

$13,954,681

$11,624,617

$2,204,540
-$25,987,975
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Some facilities have been filtered from the results above. Cutoff levels are used to filter these
facilities out of the results because they have very little relation to the Priority Projects. The
cutoff filters used are: a normal to N-1 change of 1MW, a normal to N-1 change of 0.005puV,
and a base case to change case flow difference of 2%.

Deleted: [DIFFERENCE IN WHAT?
Deleted: FLOW? VOLTAGE? EITHER?]

Results and Conclusions
The reliability analysis can be summarized into the following table showing the revenue
requirements associated with advancements, deferments and overall net impact for each of
the Priority Project groups. Results are broken into (1) advanced projects — projects that
would be moved up in the reliability timeline due to the Priority Project; (2) new SPP projects
— projects which are now needed that were not identified in the original 10 year reliability
planning horizon, but may have been needed beyond that horizon; (3) new third party
projects — projects needed on neighboring systems due to the Priority Projects; (4) deferred
projects — projects which are either deferred beyond the planning horizon or mitigated
entirely due to the Priority Projects; and (5) Net Impact – the net cost or benefit of reliability
projects related to the Priority Projects. Amounts shown are in terms of Net Present Value of
Annual Transmission Revenue Requirements. This Net Present Value is limited to a 40 year
project life.

Priority Project Group
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
Cooper – 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
Cooper – Maryville – Sibley 345 kV
Valliant – NW Texarkana 345 kV
Riverside Station – Tulsa Power Station 138 kV Reactor

Deleted: s
Deleted: and pairings of those projects

rd

Advanced
Projects

New
SPP
Projects

New 3
Party
Projects

Deferred
Projects

$2.6M

$14.0M

$11.6M

$2.2M

-$26.0M

$2.6M

$14.0M

$11.6M

$2.2M

-$26.0M

Net
Impact

Note that these are groupings of projects with common components; therefore, the net
impacts cannot be added together. In addition, none of the likely new STEP projects have
been included in these models; therefore, it is possible that the Priority Projects could interact
with future STEP projects. Such issues can be addressed in future STEP studies as needed.
The results of the study show limited opportunities to defer existing reliability based projects
which were previously identified through STEP. However, this list of deferrals is not complete.
This study only covers a 10 year period. Reliability projects that would have been proposed
(without the Priority Projects) in the 10-20 year period were not identified or checked for
deferrals. One must also keep in mind that this study only evaluates the impact to the STEP
10 year reliability process; it is expected that the Priority Projects may have a greater impact
on the Generation Interconnection and Aggregate Study processes as additional generation

Deleted: ,

Deleted: any of the
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resources and transmission service are added to the system. Ultimately, the intent of this
study is not to justify any Priority Project based on deferred project cost alone; it is only
intended to show the effects of the Priority Projects on the SPP reliability plan and to
incorporate known costs or benefits into the overall Priority Project costs.
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FCITC Analysis
As part of Phase II evaluation of Priority Projects, SPP conducted an FCITC analysis to
determine impacts of the Priority Projects on the SPP transmission system. Using a DC
transfer analysis, FCITC values were first calculated on each base SPP model without the
Priority Projects then calculated on upgraded models containing Priority Project Group 1
upgrades then calculated on a third set of models containing Priority Project Group 2
upgrades. The models used were:
y
y
y

2014 Summer, Scenario 0
2014 Winter, Scenario 0
2019 Summer, Scenario 0

The cases include approved expansion plan upgrades from the 2008 STEP and Balanced
Portfolio.
Below are the MUST settings and procedures for the FCITC analysis:
MUST Solution Settings
•

CONSTRAINTS/CONTINGENCY INPUT OPTIONS
o AC Mismatch Tolerance – 2 MW
o Base Case Rating – Rate A
o Base Case % of Rating – 100%
o Contingency Case Rating – Rate B
o Contingency Case % of Rating – 100%
o Base Case Load Flow – PSS/E
o Convert branch ratings to estimated MW ratings – No
o Contingency ID Reporting – Labels + Events
o Maximum number of contingencies to process – 50000

•

MUST CALCULATION OPTIONS
o Phase Shifters Model for DC Linear Analysis – Constant Flow for Base Case and
Contingencies
o Report Base Case Violations with FCITC – Yes
o Maximum number of violations to report in FCITC table – 50000
o Distribution Factor (OTDF and PTDF) Cutoff – 0.03
o Maximum times to report the same elements – 1
{eliminate voluminous repeats}
o Apply Distribution Factor to Contingency Analysis – Yes
o Apply Distribution Factor to FCITC Reports – Yes
o Minimum Contingency Case flow change – 1 MW
o Minimum Contingency Case Distribution Factor change – 0.0
o Minimum Distribution Factor for Transfer Sensitivity Analysis – 0.0

Voltage Monitoring
•

MUST does not do voltage monitoring for transfer analysis. All transfers are done using DC
load flow and then AC verified.

Contingency
•

Outage of all single branches and ties in the SPP (Area 502-546, 640-650) and NON-SPP
(EES,AECI) above 100 kV
10
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•

Multi-terminal/Special Contingency Outage

Exclude
•
•

Exclude outage of all invalid single outages
Operating guides implementation

Monitor
•

Monitor branches and ties in SPP above 100 kV

Transfer Directions/Transfer Level
•

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

The Excel document embedded below summarizes the findings of this study. There were a
few instances when the addition of the Priority Projects caused the FCITC values to change
from positive to negative; this is denoted by a “True” statement in the first column of each
workbook. However, the FCITC results found in this study may not be the same as the
Available Transfer Capability on the SPP system. All of the positive to negative changes in
FCITC occur on facilities that were overloaded prior to the upgrades.

Priority Projects
FCITC_20091201.xls

Formatted: Font: 12 pt
Deleted: /Most
Deleted: [IF SPP STAFF WERE TO CHECK
EACH OF THE “TRUE” LIMITS IN A SIMPLE
LOAD FLOW TO SEE IF THEY ARE
OVERLOADED WITHOUT ANY TRANSFER,
THE STATEMENT ABOVE CAN BE ADDED.
IT LOOKS LIKE THERE ARE ONLY ONE OR
TWO CONTINGENCIES TO CHECK IN EACH
OF THE SIX CASES (ABOUT TEN TOTAL). ¶
¶
EXPLANATION: POSITIVE TO NEGATIVE
FCITC SWINGS CAN OCCUR WHEN A
PROJECT CAUSES A PREVIOUSLY
OVERLOADED FACILITY TO RISE ABOVE
THE 3% TDF CUT-OFF. THREE CLUES THAT
THIS MAY BE HAPPENING ARE: ¶
<#>THE UPGRADE CASE TDF IS BARELY
ABOVE 3%. ¶
<#>THE FCITC FOR THE UPGRADE CASE IS
A LARGE NEGATIVE NUMBER. ¶
<#>THE LIMITING FACILITY IS DIFFERENT
IN THE UPGRADE CASE THAN IN THE BASE
CASE. ¶
MOST IF NOT ALL OF THE “TRUE”S IN THE
FCITC SPREADSHEET SEEM TO FIT THIS
PATTERN.] ¶
¶
[IN THE EMBEDDED FCITC SPREADSHEET:¶
IN THE TWO 2014 CASES FOR
CONFIGURATION 2, IN THE HEADING IN
ROW ONE, CORRECT THE HEADING TO
REFER TO CONFIGURATION 2 INSTEAD OF
CONFIGURATION 1.¶
ALSO, FOR SHEET LABELING
CONSISTANCY, RE-LABEL SHEET "FCITC
Summary 14 WP PP2" TO "FCITC Summary
14WP0 PP2".]¶
<FILE ATTACHMENT>¶
Formatted: Font: 12 pt
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Reactive Requirements
The consideration of long distance EHV transmission upgrades (i.e. > 50 miles) may require
additional reactive compensation to maintain voltage during normal operating conditions and
reduce voltage rise during line switching. During light load conditions the high voltage issue
may exacerbate as there are less transmission line inductive power losses to offset
capacitive line charging. The additional line charging increases voltage on the Bulk Electric
System. In order to address this issue, shunt line reactors are typically used to counter or off
set excessive line charging during light load conditions.
This high level screening study provides a calculated value for line shunt reactors required to
support the addition of EHV transmission in Priority Project groups 1 and 2 under normal (no
outage) and selected single contingency events.
The study method determines Reactive power (Q) requirements for different line voltages (V)
to determine the magnitude of reactive compensation to maintain system voltages within
acceptable limits. This analysis technique is commonly called “QV Analysis”.
A QV, reactive compensation verses voltage analysis was conducted on each proposed
grouping of Priority Projects to determine the impact of these projects on the SPP
interconnection points and the amount of shunt compensation each segment of the project
would require to maintain acceptable transmission voltages.
Study Scope
The study base case representing 2014 light load condition was prepared using PSS/E. The
steps to build each model are in Table 1.
Table 1: Model building steps
1. Add Balanced Portfolio Projects to the base case
2. Add Priority Project group
3. Add line breakers as needed
4. Solve model

Deleted: e.g.,
Deleted: R
Deleted: real
Deleted: reactive

Deleted: as listed in Table 1,
Deleted: [SINCE THE LIST BELOW AND
THE GROUP 1 AND GROUP 2 MAPS ON THE
FOLLOWING PAGE JUST REPEAT PAGES 23, LET’S NOT REPEAT THEM HERE, SO THE
READERS WILL NOT HAVE TO CHECK FOR
DIFFERENCES BETWEEN HERE AND
PAGES 2-3. IF WE DO NEED TO REPEAT
THEM HERE, THEN LET’S AT LEAST USE
THE SAME WORDING AND ORDERING IN
THIS LIST AS WHAT IS GIVEN ON PAGE 2.]¶
¶
Table 1: Priority Project Groups¶
<#>Hitchland – Woodward District Parallel
Circuit (345 kV)¶
Spearville – Comanche/Medicine Lodge –
Wichita (765kV Operated at 345 kV)¶
Comanche/Medicine Lodge – Woodward
District (765kV Operated at 345 kV)¶
Valliant – NW Texarkana (345 kV)¶
Riverside Station – Tulsa Power Station (Add
Reactor) (138kV)¶
Cooper – Maryville – Sibley (345 kV)¶
¶
<#>Hitchland – Woodward District Parallel
Circuit (345 kV)¶
Spearville – Comanche/Medicine Lodge –
Wichita Parallel Circuit (345 kV)¶
Comanche/Medicine Lodge – Woodward
District Parallel Circuit (345 kV)¶
Valliant – NW Texarkana (345 kV)¶
Riverside Station – Tulsa Power Station (Add
Reactor) (138kV)¶
Cooper – Maryville – Sibley (345 kV)¶
¶
Page Break

Group 1 Map¶

... [1]
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PowerWorld Corporation Simulator was used to perform an AC QV analysis. The total
amount of line reactance to keep the system voltages around 1.01 p.u. 1 was determined for
each project group line segment. The base case was analyzed. Each line segment of a
project was also tested for voltage rise at the open end while the other end remained closed
into the network.

Deleted: G
Deleted: Pairing

Key Study Assumptions
1. This study does not include the effects of subsynchronous resonance (SSR). SSR is
an electric power system condition where the electric network exchanges energy with
a turbine generator at one or more of the natural frequencies of the combined system
below the synchronous frequency of the system 2.
2. A light load condition is the worst case scenario for high voltage.
3. The July 2009 created STEP 2010 Spring Peak model was used as a starting point
and modified to represent a 2014 light load case.
4. Balanced Portfolio Projects are added to the base case.
5. Priority Project groups 1 and 2 are analyzed to determine the amount of line shunts
per line segment.
6. Line reactors are sized by opening one end of line segment to determine reactive
support to keep line end voltage around 1.01 p.u.
7. Actual line reactors may be a combination of smaller units or Flexible AC Transmission
System (FACTS) devices to cover multiple system load conditions and operating
points.

1

2

EHV lines (>300 kV) are typically operated between 0.98 and 1.04 p.u. For the study purpose, an average 1.01
pu operating voltage was chosen.
Subsynchronous Resonance in Power Systems, Paul M. Anderson, B. L. Agrawal, J. e. Van Ness, IEEE
Press, 1990
13
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8. The study has not included additional shunts required to maintain safe voltage levels
on locations other than the priority project group line segments.
9. The study is not a short circuit analysis and does not include the effects of reactors on
line switching.
10. The study does not consider the effect of unapproved 2009 STEP projects.

Deleted: pairing

Deleted: 230 kV and above
Deleted: [THIS MAY NEED CLARIFICATION.
OLD STEP OR NEW (PENDING STEP)?
WERE PROJECTS UNDER 230 KV
CONSIDERED? IF SO, WHY JUST THEM
AND NOT THOSE 230 KV AND ABOVE?]

Results and Conclusions
Project group line reactors are listed in Table 3. The average line reactor compensation for
345 kV is 1.17 Mvar/mile and 1.28 Mvar/mile in Groups 1 and 2 respectively. The average
line reactor compensation for 765 kV operated at 345 kV is 1.77 Mvar/mile in Group 1. Total
estimated cost for the line reactor compensation is in the range of $20-$30 million.

Deleted: pairing

A preliminary cost estimate for 100 Mvar reactors is in the range of $2 million to $3 million for
345 kV. A detailed facility study will allow us to determine the location, size, and cost estimate
of the final reactive requirements.

Deleted: M

Deleted: M

Deleted: M
Deleted: exact

Future studies should include a more detailed system voltage scan under N-1 analysis with
the selected line reactors included in each project.
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Table 2 lists the approximate amount of line reactance needed to limit system voltage to
around 1.01 p.u. This table also lists the line Mvar compensation required for each section of
the Priority Project along with an average compensation determined per mile for 345 kV.

Deleted: 3

Table 2: Project Group Line Reactors

Deleted: 3
Deleted: Pairing

Group 1

Project

To Bus
Shunt
(Mvar)

Total Circuit
Shunt (Mvar)

Line
Miles

Hitchland-Woodward 1

-71

-71

-142

123.2

Hitchland-Woodward 2

-71

-71

-142

123.2

345

Spearville-Comanche

-40

-40

-80

71.5

765 at 345

Comanche-Med Lodge

-39

-39

-78

42.9

765 at 345

Med Lodge-Wichita

-30

-30

-60

73.7

765 at 345

Comanche-Woodward

-105

-105

-210

53.9

765 at 345

Cooper-Maryville

-34

-34

-68

44.9

345

Maryville-Sibley

-55

-55

-110

102.1

345

0

0

0

66.0

345

Circuit

Valliant-NW Texarkana
Total Shunt (Mvar)

Group 2

Deleted: [Shouldn’t Valliant-NW Texarkana
345 kV be included in each Group in this
table?]

From
Bus
Shunt
(Mvar)

Line kV
345

-890

Total Shunt (Mvar)/mile (avg.) for 345 kV

-1.01

Total Shunt (Mvar)/mile (avg.) for 765 kV operated at 345 kV

-1.77

Hitchland-Woodward 1

-70

Deleted: 17

-70

-140

123.2

345

Hitchland-Woodward 2

-70

-70

-140

123.2

345

Spearville-Comanche 1

-27

-27

-54

71.5

345

Spearville-Comanche 2

-27

-27

-54

71.5

345

Comanche-Med Lodge 1

-21

-21

-42

42.9

345

Comanche-Med Lodge 2

-21

-21

-42

42.9

345

Med Lodge-Wichita 1

-26

-26

-52

73.7

345

Med Lodge-Wichita 2

-26

-26

-52

73.7

345

Comanche-Woodward 1

-92

-92

-184

53.9

345

Comanche-Woodward 2

-92

-92

-184

53.9

345

Cooper-Maryville

-34

-34

-68

44.9

345

Maryville-Sibley

-55

-55

-110

102.1

345

0

0

0

66.0

345

Valliant-NW Texarkana
Total Shunt (Mvar)

-1122

Total Shunt (Mvar)/mile (avg.) for 345 kV

-1.19
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[SINCE THE LIST BELOW AND THE GROUP 1 AND GROUP 2 MAPS ON THE
FOLLOWING PAGE JUST REPEAT PAGES 2-3, LET’S NOT REPEAT THEM HERE,
SO THE READERS WILL NOT HAVE TO CHECK FOR DIFFERENCES BETWEEN
HERE AND PAGES 2-3. IF WE DO NEED TO REPEAT THEM HERE, THEN LET’S
AT LEAST USE THE SAME WORDING AND ORDERING IN THIS LIST AS WHAT IS
GIVEN ON PAGE 2.]
Table 1: Priority Project Groups
Hitchland – Woodward District Parallel Circuit (345 kV)
Spearville – Comanche/Medicine Lodge – Wichita (765kV Operated at 345
kV)
Comanche/Medicine Lodge – Woodward District (765kV Operated at 345 kV)
Valliant – NW Texarkana (345 kV)
Riverside Station – Tulsa Power Station (Add Reactor) (138kV)
Cooper – Maryville – Sibley (345 kV)
Hitchland – Woodward District Parallel Circuit (345 kV)
Spearville – Comanche/Medicine Lodge – Wichita Parallel Circuit (345 kV)
Comanche/Medicine Lodge – Woodward District Parallel Circuit (345 kV)
Valliant – NW Texarkana (345 kV)
Riverside Station – Tulsa Power Station (Add Reactor) (138kV)
Cooper – Maryville – Sibley (345 kV)
Page Break
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