Southwest Power Pool
TRANSMISSION WORKING GROUP
September 19, 2011
Teleconference
•

M INUT E S

•

Agenda Item 1 – Administrative Items
TWG Chair Noman Williams called the meeting to order at 1:06 p.m. The following members were in
attendance:
TWG Members
Noman Williams, Sunflower Electric Power Corp
Mo Awad, Westar Energy
John Chamberlin, City Utilities of Springfield
Jason Fortik, Lincoln Electric System
John Fulton, Southwestern Public Service Company
Joe Fultz, Grand River Dam Authority
Travis Hyde, Oklahoma Gas & Electric
Dan Lenihan, Omaha Public Power District
Randy Lindstrom, Nebraska Public Power District
Jim McAvoy, Oklahoma Municipal Public Authority
Nathan McNeil, Midwest Energy
Matt McGee, American Electric Power
Alan Myers, ITC Great Plains
Jason Shook, GDS Associates for ETEC
Harold Wyble, Kansas City Power & Light
Other Stakeholders and Staff
Bonnie Bavido
Doug Bowman, SPP Staff
Roy Boyer, Southwestern Public Service Company
Bijot Chatt, Arkansas Public Service Commissions
Bruce Cude, Southwestern Public Service Company
Madan Gaudi, NextEra Energy
Tony Gott, Associated Electric Cooperative
Kirk Hall, SPP Staff
Jody Holland, SPP Staff
Brett Hooton, SPP Staff
Deepthi Kasinaduni, Grand River Dam Authority
Bernie Liu, Southwestern Public Service Company
Tom Littleton
Dave Sargent, Southwestern Public Authority
Al Tamimi, Sunflower Electric Power Corp
Jeff Tullis, Grand River Dam Authority
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Agenda Item 2 – Transformer Waiver Requests, Analysis Review
Noman Williams began by noting staff was looking for TWG action on the study process performed for the
transformer waiver requests. Jody Holland, SPP Staff, presented the analysis and conclusions of the
Thistle 345/138 kV and Hitchland 345/230 kV ckt 2 waiver requests (Attachments 1a,b – Hitchland Waiver
Request, Thistle Waiver Request). Jody stated that for each transformer the analysis showed the
transformer was not required to provide underlying system support. The direction of flows on each
transformer was mostly from higher voltage to lower voltage, but in each case the amount of wind
installed nearby may directly impact the flows on the transformer.
The TWG discussed the details of the analysis including which models were used for all analyses and at
what voltage was wind connected. Several members questioned why the report stated there were no
reliability benefits for each transformer which Staff explained that the report said the transformer was not
needed to support the underlying system based on an N-1 analysis. Staff noted the transformer may help
reliability with redundancy.
When discussing possible endorsement, the group made clear they were not voting on the Staff
recommendation, rather the process used for analyzing the waiver requests. TWG’s role is to ensure
Staff’s report is consistent with SPP Tariff.
Alan Myers motioned for TWG to endorse the study process used for the Hitchland and Thistle
transformer waiver requests and to pass the requests on to CAWG. John Fulton seconded the
motion, which passed with 12 votes for, 1 vote against, and 2 abstentions. It was noted that Randy
Lindstrom opposed the motion for the following reasons: 1) SPP Staff’s analysis and NPPD’s
review of 2011 MDWG models and 2011 ITP10 models demonstrate that the predominate flows on
the Hitchland and Thistle transformers are from high to low; 2) NPPD’s review of underlying
system support indicates that these two transformers provide significant voltage support and
redundant source feeds into the lower voltage systems in these areas; therefore these
transformers do substantially benefit the lower voltage system in the host zones; 3) the current
SPP GI Queue and DISIS studies performed in these areas do not support the theory of
substantial wind being proposed for interconnection to the lower voltage systems in these areas
since the predominate GI interest is at the 345 kV level at Hitchland and Spearville as documented
in the SPP Staff analysis; 4) overall, there is no technical basis that supports the two requirements
of the tariff for granting the waivers. SPP Staff’s recommendation is based solely on speculation
on the location of possible future wind interconnection. Speculation of future wind
interconnection is not a sufficient technical basis for approval of the waiver requests.

Agenda Item 3 –Technical Studies Proposal
Noman opened the topic stating this item addressed TWG-assigned MOPC action item to determine what
stability studies are required to help define a transmission project. Doug Bowman, SPP Staff, presented
the proposed technical studies to the TWG, which included voltage stability, transient stability and EMTP
assessments (Attachment 2 – Proposed Technical Studies). Each assessment contained more specific
analyses. Staff also proposed an implementation plan for all the assessments, which included staff
performing all the assessments in 2013 and beyond.
TWG discussed the proposal with several concerns: TWG did not agree staff should perform all the
suggested assessments; assessments may be too much work for both the TO’s and staff to complete;
several proposed studies require extensive expertise that should perhaps be outsourced. In general,
TWG was uncomfortable with the proposal; however, they agreed that shunt reactive and line loadability
studies should be performed on already approved-for-construction projects (i.e. legacy projects). TWG
asked staff to update the document to reflect analyses for legacy projects only and seek TWG comments
by end of month.
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Staff to update technical studies proposal to only address legacy projects analysis.

Agenda Item 4 – NextEra Ensign SPS
Madan Gaudi, NextEra Energy, presented the additional reliability studies performed for the Ensign
Windfarm SPS (Attachment 3 – Ensign SPS). He requested TWG’s approval of the SPS. After some
discussion TWG asked NextEra to verify line ratings. Noman Williams suggested an email vote for
approval of the Ensign Windfarm SPS contingent on NextEra providing a notice to proceed on the
network upgrades and limiting the SPS to a maximum 3 year lifetime. Voting would begin after the
language had been submitted from NextEra.

Agenda Item 5 – Closing
The meeting was adjourned at 3:15 p.m.

Respectfully Submitted,
Rachel Hulett
TWG Secretary

Supplemental Activity
Via email on September 27, 2011, TWG was asked to endorse the updated technical studies proposal.
Quorum was not reached on this vote; therefore the motion was removed from the table.

On September 30, 2011, Noman Williams via email motioned for TWG to approve the Ensign Windfarm
SPS contingent upon NextEra giving a notice to proceed on the network upgrades and correcting a line
rating discrepancy identified. The SPS would only be in place for a time limit of three (3) years. The
motion, which Travis Hyde seconded, was approved with 10 for, 3 against, and 4 abstentions. It was
noted that Randy Lindstrom opposed the motion for the following reasons:
1) The studywork does not provide technical support for identification of the most limiting element.
“Table 6. Winter Peak Analysis” documents the most limiting elements as KISMET – CMRIVTP
115 kV @ 256.4% overload and KISMET – CUDAHY 115 kV @ 219.9% overload FLO Spearville
– N. Judson Large 115 kV. The entire study and design of the Ensign SPS is focused on
monitoring the thermal loading on the MKEC – CUDAHY 115 kV line which was documented as a
lower thermal overload in Table 6. Since monitoring the most limiting element is critical to the
functionality of the SPS and maintaining the reliability of the area, the current SPS design is
flawed based on the supporting studywork. It is unclear whether there are any other thermal
overloads which must be monitored, but misidentification of the most limiting element is a severe
reliability problem when trying to implement an SPS.
2) The studywork does not show acceptable performance for TPL-001. Under Category A System
Intact conditions, there are no permissible adjustments allowed to meet thermal and voltage
criteria as described in Table I of the NERC Standard. Use of an SPS to meet Category A events
is a violation of criteria. The 31 MW injection limit defined by SPP in the GI study process meets
the criteria for a Category A event.
3) The studywork does not show acceptable performance for TPL-002. The N-1 loss of the
Spearville – North Judson Large 115 kV line with the full Ensign wind injection results in
excessive overloads on numerous facilities in this area and is likely a cascading event. The use of
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the “planned removal from service of certain generators” (i.e. Ensign) is not a permissible
adjustment for an N-1 category B event.
4) The studywork does not show acceptable performance for TPL-003 Category C events. There
were no prior outages evaluated and no stuck breaker/delayed clearing events simulated. These
need to be evaluated in order to adequately study the stability of this region, meet the NERC
Standards, and to properly design an SPS.
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Background
In the Priority Project Study, SPP identified two 345 kV transformers, which were approved for
construction by the SPP Board of Directors. These upgrades received NTCs in June 2010, with the
newly approved SPP OATT (“Tariff”) Attachment J, Section III 1 applied to these upgrades. This
Tariff section specifies the methods under which the cost of new facilities, including transformers,
will be allocated:
A load carrying element within a Base Plan Upgrade that is connected at two different
voltage levels (e.g. a 345kV/138kV transformer) shall, for the purposes of this Attachment J,
be considered to have a nominal operating voltage of its lower voltage level (excluding any
tertiary windings) and its costs shall be allocated in accordance with the rules governing the
lower voltage level in this Attachment J. A waiver may be requested to use a transformer’s
higher voltage level instead of the lower voltage level for the purposes of cost allocation
under this Attachment J based on the anticipated utilization of the transformer. Such request
must be made in writing with supporting analysis and submitted to the Transmission Provider
not later than one hundred eighty (180) days following the inclusion of the transformer in an
approved SPP Transmission Expansion Plan. Any waiver request submitted shall be
evaluated based upon the following general factors, including but not limited to: (i) whether
the power flows through the transformer predominately are from the lower voltage to the
higher voltage; (ii) whether the transformer is not necessary for the support of, or does not
substantially benefit, the lower voltage system in the host zone to which it is connected. The
Transmission Provider shall make a recommendation to accept or deny the waiver, on a nondiscriminatory basis, to the Markets and Operations Policy Committee.
In accordance with the Tariff, Southwestern Public Service Company (SPS) applied for a waiver for
the Hitchland 345/230 kV circuit 2 transformer in its zone. Below are details of this transformer:
The Hitchland 345/230 kV transformer circuit 2 was identified as needed in the Priority
Project reliability analysis. SPS plans to put this 560 MVA transformer in-service in June
2014 in concert with its other Priority Projects. The cost for the transformer is $3,941,005.
Using the requesting party’s analysis and staff performing analysis outlined in this report, SPP staff
proposes to the Markets and Operations Policy Committee and SPP Board of Directors a
recommendation for the treatment of the waiver request.

1

Effective June 19, 2010
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Staff ’s Analysis
Objectives
To address the considerations in the Tariff, SPP staff determined the usage of the transformer in
three parts: reliability need(s) of the transformer to support the underlying system; predominate
directional power flows on the transformer in current SPP studies; and impacts of future wind
placement in the Hitchland area. Based on these analyses and the requesting party’s analyses, staff
then proposes a recommendation to the Markets and Operations Policy Committee and SPP Board of
Directors.

Study Methodologies
Staff performed multiple analyses for the waiver request including determining if the transformer is
needed to support the underlying system, determining flows on the transformer for every hour in a
year (i.e. 8760 hours), and impacts of future wind placement. The details of each analysis are
outlined below.

Underlying System Support
To determine if the Hitchland transformer is needed to support the underlying system, SPP
performed an AC steady state N-1 analysis to assess the reliability of the SPP system based on
NERC Standards and SPP Criteria. By using this approach, staff could identify any potential
reliability concerns associated with installation of this transformer.
July 2011 Hitchland Transformer Waiver Request Analysis
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As a starting point for the analysis, staff chose the 2011 ITP Reliability 2017 summer and 2017/18
winter and 2022 summer models. The models include all approved SPP projects, including the
Hitchland transformer, confirmed long-term firm transmission service, and generation with executed
Interconnection Agreements not on suspension. SPP used the defined 2011 ITP Near-Term (ITPNT)
scenario models: scenario “Zero” represented the expected power transfers and generation for the
SPP system in the future; scenario “All transactions” (“5”) represented the SPP system for which all
confirmed long-term transmission service is accounted. These models were chosen since they were
SPP’s most up-to-date AC models also used in the 2011 ITPNT process and captured the timeframe
after the Hitchland transformer and the associated Priority Projects would be completed in 2014.
Staff performed an N-1 AC analysis with and without the transformer in the models using the
following parameters: contingencies were defined as all 60 kV and above facilities in SPP;
monitored elements were defined as all facilities 60 kV and above in SPP. The results of this
analysis are reported below.

Directional flows on transformer
This analysis was performed using the 2011 ITP 10-Year Assessment (ITP10) Future 1 model 2 ,
which included a wind level of 10 GW in the SPP footprint. This model was vetted by stakeholders,
and the assumptions were approved by the ESWG for the ITP10 analysis.
The ITP10 Future 1 model incorporated a total of 10 GW of wind capacity in the SPP footprint.
This is an additional 6 GW over what is currently in-service today. This additional 6 GW was
placed based on the Cost Allocation Working Group (CAWG) 2011 Renewables Survey with the
majority of this additional wind capacity modeled on the EHV (345 kV+) system. Regarding
Hitchland, at least 260 MW was interconnected directly on the EHV bus at Hitchland.
The base case for the ITP10 includes the transformer. For this analysis SPP staff determined whether
the flows on the transformer were predominately from the lower voltage to the higher voltage.
Running PROMOD, a security-constrained economic dispatch tool, the flows were calculated for
every hour of the modeled year (2022). The results of this analysis are reported below.

Generation Interconnection Queue Impacts
SPP staff also considered other things in its analyses, including the generation interconnection (GI)
queue. Below is a table of the current SPP GI queue statistics showing the Hitchland area wind
interconnection amounts in MW by status. This Hitchland transformer was a product of the Priority
Projects Study completed in 2010. One goal of this study was to deliver power from western SPP to
eastern SPP; in its assumptions, Priority Projects integrated 7 GW of wind in SPP (11 GW was run
as a sensitivity), with large amounts of that wind connected at Hitchland. Based on those
assumptions, SPP projected the Hitchland transformer could be used to integrate the wind with the
EHV backbone system.

2

Updated in August 2011
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SPP Table – Current GI Queue Wind Statistics*
GI Queue
Status

InService
(MW)

IA Executed (MW)
On Schedule
with atp**

On Schedule
without atp**

On
Suspension

Under
Study
(MW)

Totals
(MW)

Hitchland
Area > 300 kV

240

80

690

340

1,460

2,810

Hitchland
Area < 300 kV

195

19

234

-

226

674

Totals (MW)

435

99

924

340

1,686

3,484

*As of August 31, 2011
**Acronym ‘atp’ stands for authorization to proceed. Some interconnections do not require an
authorization to proceed and are classified in ‘On Schedule with atp’ subcategory.

Results
Underlying System Support
Staff’s reliability analysis determined no potential overloads or voltage issues were identified if the
Hitchland transformer is not built. Therefore this transformer is not needed to support the
underlying system.

Directional flows on transformer
The flow on the Hitchland transformer is from the higher voltage to the lower voltage 97% of year
2022. Of total MWh usage on the transformer, 99.6% (1,248,445 MWh flowing down and 4,689
MWh flowing up) of the flows are from the higher voltage to the lower voltage. The flow direction
is impacted by the location of the wind along with the voltage level at which the wind is connected.
If the additional 6 GW of wind capacity, on top of the currently in-service 4 GW, had been placed on
the underlying system, the directional flows may be different.

Generation Interconnection Queue Impacts
The SPP GI queue shows up to 3,500 MW of potential wind generation being installed near
Hitchland at all voltage levels, including almost 700 MW of that on the lower voltage system. Based
some of these wind farms coming online near Hitchland, the wind on the lower voltage system there
could push back against the wind on the 345 kV system wind, which is trying to move power down
the transformer to the 230 and 115 kV systems; instead, it could begin to flow up the Hitchland
transformer to the 345 kV system. No analysis has been performed on this.
July 2011 Hitchland Transformer Waiver Request Analysis

10
6 of 51
14

5

Southwest Power Pool, Inc.

SPS Supporting Inf ormation
As part of Priority Projects, SPS was issued an NTC to build a second 345/230 kV transformer at
Hitchland. In accordance with Tariff provisions, on July 22, 2011, SPS submitted a waiver request
for this transformer’s cost allocation. Below is a summary of SPS’s analysis for why this waiver
should be granted.

Analysis
Through Priority Projects Study, SPP determined the second 345/230 kV Hitchland transformer was
needed due to accommodate the new Priority Project 345 kV lines. The anticipated utilization of the
Hitchland transformer is not to serve load, but to enable the delivery of the expected wind output.
But for the Priority Projects, this transformer would not be required to support the underlying
system. Furthermore, SPS has determined that it can serve its load without this transformer.
SPS also believes the newly developed Hitchland area will be a hub for significant wind generation
going forward as noted in the SPP Wind Integration Study. Aligning with this belief, the Priority
Project Study and other studies have depicted abundant amounts of wind generation, up to 2,500
MW, at Hitchland. Therefore without this Hitchland transformer, the regional benefits of Priority
Projects could not be realized.

Map of Hitchland area
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Conclusions
Both Staff and SPS find the Hitchland transformer is not needed to support the underlying system.
Staff’s analysis predicting predominate flows on the transformer in the future shows the flows on the
transformer are predominately from the high (345 kV) to low (230 kV) system. However, the results
are directly impacted by the location of the wind and the voltage level of its connection, and staff is
therefore not considering that analysis in drawing its conclusions. The Hitchland area has been
sought as a potential wind interconnection hub for several years. With up to 3,500 MW in the current
SPP GI queue, additional wind in the underlying Hitchland area may cause the flows to
predominately flow from the low to the high side of the Hitchland 345/230 kV ckt 2 transformer.
This project will accommodate the Priority Projects and help realize the wind interconnections in the
surrounding area.

Staff ’s Recommendation
Staff recommends the SPP Board approve SPS’s classification waiver request to use the 345 kV
higher voltage level of the Hitchland 345/230 kV transformer circuit 2 for cost allocation purposes.

July 2011 Hitchland Transformer Waiver Request Analysis
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Xcel Energy
RESPONSIBLE BY NATURETM

600 South Tyler
Amarillo, TX 79101
1-800-895-4999
xcelenergy,com

July 22, 2011
Mr. Lanny Nickell
Vice President, Engineering
Southwest Power Pool, Inc.
512 North McKinley Street, Suite 140
Little Rock, Arkansas 72205
Lnickell~.spp.or~
Re: Attachment J Section III waiver for the Hitchland 345/230kV transformer
Dear Mr. Nickell,
As specified in Section III of Attachment J to the SPP Open Access Transmission
Tariff, Southwestern Public Service Company ("SPS") formally requests a waiver to
use the higher voltage side of the Hitchland 345/230kV transformer for cost
allocation under Attachment J based on the anticipated utilization of this transformer.
SPS presents the following information to validate this request.
Overview
On June 30, 2010, SPP issued a Notice to Construct ("NTC") for SPP-NTC-20099 to
SPS. On September 27, 2010, SPS accepted SPP-NTC-20099. SPP-NTC-20099
is the Hitchland-Woodward double circuit 345kV project. As part of this project and
NTC, a second 345/230kV transformer (Upgrade ID 11243) was added at the
Hitchland interchange.
Section Ill of Attachment J specifies that the lower voltage level will be used for cost
allocation of transformers unless a waiver is requested to use the higher voltage
level within 180 days following the inclusion of the transformer in an approved SPP
Transmission Expansion Plan ("STEP"). This transformer was included in the 2010
STEP and approved by the SPP Board of Directors on January 25, 2011. Based on
this date, a waiver request for this transformer would need to be submitted no later
than July 24, 2011. As such, SPS is submitting this waiver request for SPP’s
consideration.
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Supporting Analysis
Section III of Attachment J specifies that the waiver request should be evaluated
based on but not limited to 1) whether the power flows through the transformer
predominately are from the lower voltage to the higher voltage; 2) whether the
transformer is not necessary for the support of, or does not substantially benefit, the
lower voltage system in the host zone to which it is connected. SPS presents the
following justification for this waiver request.
Power flows throu.qh the transformer predominately are from the lower voltage
to the higher volta.qe.
SPS believes this newly developed area will be inundated with wind
farms on the 230 and 115 kV networks which will flow from the low
side to the high side of the transformer.
o The Hitchland - Woodward 345 kV line was designed to accommodate
these anticipated wind farms.
¯ This Hitchland area has been depicted in the various ITP studies and
the CRA SPP Wind Integration Study as being site specific for future
wind generation projects in the SPP region. In the CRA SPP Wind
Integration Study, the Hitchland area represents the largest wind siting
area varying from about 1500MW in the t0% case to more than
2500MW in the 20% case (pages 3-8 to 3-10).
The transformer is not necessary for the support of, or does not substantially
benefit, the lower voltage system in the host zone to which it is connected.
Based on the Priority Projects reliability evaluation, it was determined
that a second 345/230kV transformer would be required at Hitchland in
order to accommodate the Priority Projects. So, but forthe Priority
Projects, a second transformer at Hitchland is not needed for the
support of the lower voltage system. This transformer is only needed
to support the Priority Projects a regional transmission plan. This is
noted on page eight of the Priority Projects Phase II Revision 1 Report:
"Previously-Identified 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
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study has been modified to consider it as part of the Priority
Projects package (change case project)."
Clearly, the transformer is considered to be part of the Hitchtand Woodward 345 kV line proiect for purposes of system modeling.
Without the second Hitchtand 345/230kV transformer, the regional
benefits of the Hitchland-Woodward Priority Project could not be
realized. Similarly, SPS’ ability to serve load in its zone would not be
significantly impacted if the Hitchiand 345/230 kV transformer were not
installed. This fact demonstrates the regional purpose and benefit of
the Hitchland 345/230 kV transformer.
For the reasons stated above, SPS respectfully requests that SPP approve this
waiver request to use the higher voltage side of the Hitchland 345/230kV
transformer as specified in SPP-NTC-20099 for cost allocation under Attachment J
of the SPP OATT.
Sincerel~

Riley Hill
President and Chief
Officer
Southwestern Public Service Company
Bruce Cude - Xcel Energy
Bernard Liu-Xcel Energy
Mitch Elmore -Xcel Energy
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SPP
Notification to Construct
June 30, 2010

SPP-NTC-20099

Mr. John Fulton
Southwestern Public Service Company
PO Box 1261
Amarillo, TX 79170
RE: Notification to Construct Approved Priority Projects
Dear Mr. Fulton,
Pursuant to Section 3.3 of the Southwest Power Pool, Inc. (“SPP”) Membership Agreement and
Attachment O, Section VIII, of the SPP Open Access Transmission Tariff (“OATT”), SPP
provides this Notification to Construct (“NTC”) directing Southwestern Public Service Company
(“SPS”), as the Designated Transmission Owner, to construct the Network Upgrades.
During the April 27, 2010 meeting, the SPP Board of Directors approved the Group 2 Priority
Projects as presented in the SPP Priority Projects, Rev. 1 report with the provision that NTC
letters for the projects would not be issued until the Federal Electric Reliability Corporation
(“FERC”) made a favorable ruling on the highway/byway cost allocation methodology. On June
17, 2010, FERC issued Order 131 FERC ¶ 61,252 approving the Highway/Byway cost allocation
methodology. On June 23, 2010, the SPP Board of Directors authorized issuance of NTCs for the
Priority Projects.

New Network Upgrades
Project ID: 940
Project Name: Line – Hitchland - Woodward District EHV 345 kV double circuit*
Estimated In-Service Date for Project: 06/30/2014
Estimated Cost for Project: $247,005,793 (cost for entire project including all entities)
Estimated Cost Source: SPS and Oklahoma Gas and Electric Co. (“OGE”)
Date of Cost Estimate: October 2009 (OGE and SPS) and March 2010 (SPS)
Network Upgrade ID: 11241, 11242
Network Upgrade Description: Double circuit 345 kV line from the Hitchland
substation to the OGE interception point from the Woodward District EHV substation.
Network Upgrade Owner: SPS
1
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MOPC Representative: William Grant
TWG Representative: John Fulton
Categorization: High priority
Network Upgrade Specification: Build 345 kV double circuit transmission; 3,000 amp
or greater capacity for each circuit, from the Hitchland substation to the OGE interception
point from the Woodward District EHV substation. The total mileage of this HitchlandWoodward District EHV line is 121 miles. OGE and SPS shall decide who shall build
how much of these Network Upgrades and shall provide such information, along with
specific cost estimates for each Designated Transmission Owner’s portion of the Network
Upgrades, to SPP in its response to this NTC. For the new Woodward-Hitchland lines,
upgrade the Hitchland substation with the necessary breakers and terminal equipment.
Network Upgrade Justification: Priority Projects
Estimated In-Service Date for Network Upgrade: 06/30/2014
Estimated Cost for Network Upgrade (current day dollars): To be provided by
Designated Transmission Owner(s)
Cost Allocation of the Network Upgrade: Base Plan
Network Upgrade ID: 11243
Network Upgrade Description: Hitchland 345/230 kV transformer ckt 2
Network Upgrade Owner: SPS
MOPC Representative: William Grant
TWG Representative: John Fulton
Categorization: High priority
Network Upgrade Specification: Install a second 560 MVA 345/230 kV transformer at
the Hitchland substation.
Network Upgrade Justification: Priority Projects
Estimated In-Service Date for Network Upgrade: 06/30/2014
Estimated Cost for Network Upgrade (current day dollars): $8,883,760
Cost Allocation of the Network Upgrade: Base Plan
Estimated Cost Source: SPS
Date of Cost Estimate: March 2010
*This project may be revised in early 2011 to require the project be built at a higher voltage.

Commitment to Construct
Please provide to SPP a written commitment to construct the Network Upgrade(s) within 90 days
of the date of this Notification to Construct, pursuant to Attachment O, Section VIII.6 of the SPP
OATT, in addition to providing a construction schedule for the Network Upgrade(s). Failure to
provide a written commitment to construct as required by Attachment O could result in the
Network Upgrade(s) being assigned to another entity.
Coordination with Neighbors
2
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SPS is responsible for coordinating these jointly owned projects with other constructing
Designated Transmission Owners. Coordination includes, but is not limited to, construction
specifications, facility ratings, interception location, and construction timing.
Notification of Commercial Operation
Please submit a notification of commercial operation for each listed Network Upgrade to SPP as
soon as the Network Upgrade is complete and in-service. Please provide SPP with the actual
costs of the Network Upgrade(s) as soon as possible after completion of construction. This will
facilitate the timely billing by SPP based on actual costs.
Notification of Progress
On an ongoing basis, please keep SPP advised of any inability on SPS’s part to complete the
approved Network Upgrade(s). For project tracking purposes, SPP requires SPSsubmit updates
on the status of the Network Upgrade(s) on a quarterly basis in conjunction with the SPP Board
of Directors meetings. SPS shall also advise SPP of any inability to comply with the Project
Schedule as soon as the inability becomes apparent.
All terms and conditions of the SPP OATT and the SPP Membership Agreement shall apply to
this Project, and nothing in this NTC shall vary such terms and conditions.
Don't hesitate to contact me if you have questions or comments regarding these instructions.
Thank you for the important role that you play in maintaining the reliability of our electric grid.
Sincerely,

Bruce Rew
Vice President, Engineering
Phone (501) 614-3214 • Fax: (501) 821-3198 • BRew@spp.org
cc:

Carl Monroe, Les Dillahunty, Katherine Prewitt, William Grant, OGE-Mel Perkins,
OGE-Phil Crissup, OGE-Jacob Langthorn VI, OGE-Travis Hyde
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Background
In the Priority Project Study, SPP identified two 345 kV transformers, which were approved for
construction by the SPP Board of Directors. These upgrades received NTCs in June 2010, with the
newly approved SPP OATT (“Tariff”) Attachment J, Section III 1 applied to these upgrades. This
Tariff section specifies the methods under which the cost of new facilities, including transformers,
will be allocated:
A load carrying element within a Base Plan Upgrade that is connected at two different
voltage levels (e.g. a 345kV/138kV transformer) shall, for the purposes of this Attachment J,
be considered to have a nominal operating voltage of its lower voltage level (excluding any
tertiary windings) and its costs shall be allocated in accordance with the rules governing the
lower voltage level in this Attachment J. A waiver may be requested to use a transformer’s
higher voltage level instead of the lower voltage level for the purposes of cost allocation
under this Attachment J based on the anticipated utilization of the transformer. Such request
must be made in writing with supporting analysis and submitted to the Transmission Provider
not later than one hundred eighty (180) days following the inclusion of the transformer in an
approved SPP Transmission Expansion Plan. Any waiver request submitted shall be
evaluated based upon the following general factors, including but not limited to: (i) whether
the power flows through the transformer predominately are from the lower voltage to the
higher voltage; (ii) whether the transformer is not necessary for the support of, or does not
substantially benefit, the lower voltage system in the host zone to which it is connected. The
Transmission Provider shall make a recommendation to accept or deny the waiver, on a nondiscriminatory basis, to the Markets and Operations Policy Committee.
In accordance with the Tariff, Mid-Kansas Electric Company, LLC (Mid-Kansas), applied for a
waiver for the Thistle 345/138 kV transformer in its zone. Below are details this transformer:
The Thistle 345/138 kV transformer was identified as a part of the V-Plan 345 kV facilities
from Spearville to Clark County to Thistle to Wichita. ITC Great Plains (ITC) plans to put
this 400 MVA transformer in service with its other Priority Projects in December 2014. The
cost for the transformer is approximately $4.4 million. Mid-Kansas, the host zone, applied
for the waiver.
Using the requesting party’s analysis and staff performing analysis outlined in this report, SPP staff
proposes to the Markets and Operations Policy Committee and SPP Board of Directors a
recommendation for the treatment of the waiver requests.

1

Effective June 19, 2010
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Staff ’s Analysis
Objectives
To address the considerations in the Tariff, SPP staff determined the usage of the transformer in
three parts: reliability need(s) of the transformer to support the underlying system; predominate
directional power flows on the transformer in current SPP studies; and impacts of future wind
placement near Thistle. Based on these analyses and the requesting party’s analyses, staff then
proposes a recommendation to the Markets and Operations Policy Committee and SPP Board of
Directors.

Study Methodologies
Staff performed multiple analyses for the waiver request including determining if the transformer is
needed to support the underlying system, determining flows on the transformer every hour in a year
(i.e. 8760 hours), and impacts of future wind placement. The details of each analysis are outlined
below.

Underlying System Support
To determine if the Thistle transformer is needed to support the underlying system, SPP performed
an AC steady state N-1 analysis to assess the reliability of the SPP system based on NERC Standards
and SPP Criteria. By using this approach, staff could identify any potential reliability concerns
associated with installation of this transformer.
July 2011 Thistle Transformer Waiver Request Analysis
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As a starting point for the analysis, staff chose the 2011 ITP Reliability 2017 summer and 2017/18
winter and 2022 summer models. The models include all approved SPP projects, including the
Thistle transformer, confirmed long-term firm transmission service, and generation with executed
Interconnection Agreements not on suspension. SPP used the defined 2011 ITP Near-Term (ITPNT)
scenario models: scenario “Zero” represented the expected power transfers and generation for the
SPP system in the future; scenario “All transactions” (“5”) represented the SPP system for which all
confirmed long-term transmission service is accounted. These models were chosen since they were
SPP’s most up-to-date AC models also used in the 2011 ITPNT process and captured the timeframe
after the Thistle transformer and the associated Priority Projects would be completed in 2014.
Staff performed an N-1 AC analysis with and without the transformer in the models using the
following parameters: contingencies were defined as all 60 kV and above facilities in SPP;
monitored elements were defined as all facilities 60 kV and above in SPP. The results of this
analysis are reported below.

Directional flows on transformer
This analysis was performed using the 2011 ITP10 Future 1 model 2 , which included a wind level of
10 GW in the SPP footprint. This model was vetted by stakeholders and the assumptions were
approved by the ESWG for the ITP10 analysis.
The ITP10 Future 1 model incorporated a total of 10 GW of wind capacity in the SPP footprint.
This is an additional 6 GW over what is currently in-service today. This additional 6 GW was placed
based on the Cost Allocation Working Group (CAWG) 2011 Renewables Survey. The majority of
this additional wind capacity was modeled on the EHV (345 kV+) system. Specifically regarding
Thistle, 94 MW of additional wind was interconnected onto the lower voltage (115 kV) system
around the Thistle area; additionally, 171 MW of wind was interconnected onto the EHV at
Spearville.
The base case for the ITP10 includes both of these transformers. For this analysis SPP staff
determined whether flows on each transformer were predominately from the lower voltage to the
higher voltage. Running PROMOD, a security-constrained economic dispatch tool, the flows were
calculated for every hour of the modeled year (2022). The results of this analysis are reported
below.

Generation Interconnection Queue Impacts
SPP staff also considered other factors in its analyses, including the generation interconnection (GI)
queue. Below is a table of the current SPP GI queue statistics showing the Spearville area and
Thistle area wind interconnection amounts in MW by status. The Thistle transformer was a product
of the Priority Projects Study completed in 2010. One goal of this study was to deliver power from
western SPP to eastern SPP; in its assumptions, Priority Projects integrated 7 GW of wind in SPP
(11 GW was run as a sensitivity), with large amounts of that wind connected around Spearville.
2

Updated in August 2011
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Based on those assumptions, SPP projected the Thistle transformer could be used to integrate the
wind with the EHV backbone system.

SPP Table – Current GI Queue Wind Statistics*
GI Queue
Status

Spearville
Area > 300 kV

InService
(MW)

IA Executed (MW)
On Schedule
with atp**

On Schedule
without atp**

On
Suspension

299

551

-

-

Under
Study
(MW)

3,883

Totals
(MW)

Totals
per
area
(MW)

4,733

5,354
Spearville
Area < 300 kV

260

260

101

-

-

621

Thistle
Area > 300 kV

-

-

-

-

-

-

301
Thistle
Area < 300 kV

101

-

-

150

50

Totals (MW)

361

559

652

150

3,933

301

5,655

*As of August 31, 2011
**Acronym ‘atp’ stands for authorization to proceed. Some interconnections do not require an
authorization to proceed and are classified in ‘On Schedule with atp’ subcategory.

Results
Underlying System Support
Staff’s reliability analysis determined no potential overloads or voltage issues were identified if the
Thistle transformer is not built. Therefore this transformer is not needed to support the underlying
system.

Directional flows on transformer
In 2022, the projected flow on the Thistle transformer is from the higher voltage to the lower voltage
77% of the time. The flow direction is impacted by the location of the wind along with the voltage
level at which the wind is connected. If the additional 6 GW of wind capacity, on top of the
currently in service 4 GW, had been placed on the underlying system the directional flows may be
different.
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Generation Interconnection Queue Impacts
The SPP GI queue shows up to 300 MW of potential wind generation being installed near Thistle
and another 5,300 MW near Spearville. With this potential wind installed near Thistle, the wind at
Thistle could push back against the Spearville wind trying to flow down the transformer to the 138
kV system, and it could begin to flow up the Thistle transformer to the 345 kV system. No analysis
has been performed on this.
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MidKansas Supporting Inf ormation
As part of Priority Projects, Mid-Kansas was issued an NTC to install a 345/138 kV transformer at a
new substation near Medicine Lodge (now known as Thistle), which has been novated to ITC. In
accordance with Tariff provisions, on July 11, 2011, Mid-Kansas submitted a waiver request for this
transformer’s cost allocation. Mid-Kansas performed supporting power flow analysis on the Thistle
345/138 kV transformer submitted in its waiver request letter. Below is a summary of the MidKansas analysis.

Analysis
Mid-Kansas performed power flow analysis utilizing the 2017 summer case of the SPP MDWG
2011 Series Build 2. Two cases were examined, under N-1 scenarios, with varying amounts of wind
generation at Flat Ridge and Spearville. The two cases are 1) a base case without the V-Plan Priority
Projects, and 2) a case with the V-Plan Priority Projects. The N-1 contingency scenarios evaluated
include the outage of the Flat Ridge to Harper 138 kV line, the outage of the Medicine Lodge to Sun
City 115 kV line, and the Medicine Lodge to Sawyer 115 kV line. See a map of the system below.

Map of Thistle area
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Results
The Mid-Kansas analysis shows power flows under normal conditions are from the high to the low
voltage on the Thistle 345/138 kV transformer with current nominal wind generation. However the
analysis demonstrates under system intact conditions, as wind increases above current levels at
Spearville and Flat Ridge, power begins to flow on the transformer from the low voltage system to
the high voltage (EHV) system when 200 MW and 350 MW of wind generation is added at Thistle
and Spearville, respectively. This same condition also occurs under N-1 contingencies in the Thistle
area when wind generation is 150 MW and 300 MW at Flat Ridge and Spearville, respectively. See
Appendix 1 for the Mid-Kansas results summary. Based on the large amounts of wind in the GI
queue and SPP 2010 ITP20 study, Mid-Kansas anticipates the Thistle transformer utilization to be
moving power from the 138 kV system to the 345 kV system.
Additionally, Mid-Kansas determined from its analysis that it can serve its load in the area without
the addition of the Thistle transformer. The transformer is only required to integrate additional wind
generation in the area to the EHV backbone infrastructure.
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Conclusions
Both Staff and Mid-Kansas find the Thistle transformer is not needed to support the underlying
system. Considering wind in-service to date, Mid-Kansas analysis demonstrates the power flows on
the transformer are predominately from the high (345 kV) to low (138 kV) voltage. Staff’s analysis
predicting predominate flows on the transformer in the future shows these same trends. However, the
results are directly impacted by the location of the wind and the voltage level of its connection, and
staff is therefore not considering this in drawing conclusions. Still the Spearville and Thistle area
holds vast potential for wind interconnections going forward, with over 5,600 MW there in the
current SPP GI queue. Mid-Kansas found that with additional wind at Thistle and Spearville, the
transformer flows will be from the low to high system under contingency conditions. With additional
wind near Thistle, staff believes the flows would be predominately flowing from the low to high side
of the Thistle 345/138 kV transformer. Furthermore, this transformer will integrate the existing
system with wind potential to the new EHV backbone lines.

Staff ’s Recommendation
Staff recommends the SPP Board approve Mid-Kansas’s classification waiver request to use the 345
kV higher voltage level of the Thistle (Medicine Lodge) 345/138 kV transformer for cost allocation
purposes.
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Appendix 1 – MidKansas Results

*FLATRIDGE 345/138 kV TFX = THISTLE 345/138 kV TFX
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SPP
Notification to Construct
June 30, 2010

SPP-NTC-20102

Mr. Noman Williams
Mid-Kansas Electric Company
301 W. 13th Street
Hays, KS 67601
RE: Notification to Construct Approved Priority Projects
Dear Mr. Williams,
Pursuant to Section 3.3 of the Southwest Power Pool, Inc. (“SPP”) Membership Agreement and
Attachment O, Section VIII, of the SPP Open Access Transmission Tariff (“OATT”), SPP
provides this Notification to Construct (“NTC”) directing Mid-Kansas Electric Company
(“MKEC”), as the Designated Transmission Owner, to construct the Network Upgrades.
During their April 27, 2010 meeting, the SPP Board of Directors approved the Group 2 Priority
Projects as presented in the SPP Priority Projects, Rev. 1 report with the provision that NTC
letters for the projects would not be issued until the Federal Electric Reliability Corporation
(“FERC”) made a favorable ruling on the Highway/Byway cost allocation methodology. On
June 17, 2010, FERC issued Order 131 FERC ¶ 61,252 approving the Highway/Byway cost
allocation methodology. On June 23, 2010, the SPP Board of Directors authorized issuance of
NTCs for the Priority Projects.

New Network Upgrades
Project ID: 943
Project Name: Line – Woodward District EHV - Comanche County 345 kV double circuit*
Estimated In-Service Date for Project: 12/31/2014
Estimated Cost for Project: $108,227,500 (cost for entire project including all entities)
Estimated Cost Source: Oklahoma Gas and Electric Co. (“OGE”) and Westar Energy, Inc.
(“WR”)
Date of Cost Estimate: October 2009
Network Upgrade ID: 11248, 11249
Network Upgrade Description: Double circuit 345 kV line from the new Comanche
County substation to the OGE interception point.
Network Upgrade Owner: MKEC
1
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MOPC Representative: Tom Hestermann
TWG Representative: Noman Williams
Categorization: High priority
Network Upgrade Specification: Build 345 kV double circuit transmission; 3,000 amp
or greater capacity for each circuit, from the new Comanche County substation to the
OGE interception point from the Woodward District EHV substation. The total mileage
of this Woodward District EHV-Comanche County line is 55 miles. MKEC and OGE
shall decide who shall build how much of these Network Upgrades and shall provide
such information, along with specific cost estimates for each Designated Transmission
Owner’s portion of the Network Upgrades, to SPP in its response to this NTC.
Network Upgrade Justification: Priority Projects
Estimated In-Service Date for Network Upgrade: 12/31/2014
Estimated Cost for Network Upgrade (current day dollars): To be provided by
Designated Transmission Owner(s)
Cost Allocation of the Network Upgrade: Base Plan
Project ID: 945
Project Name: Line – Spearville - Comanche County - Medicine Lodge - Wichita 345 kV
double circuit*
Estimated In-Service Date for Project: 12/31/2014
Estimated Cost for Project: $356,300,000 (cost for entire project including all entities)
Estimated Cost Source: ITC Great Plains and WR
Date of Cost Estimate: October 2009 (WR and ITC Great Plains) and June 2010 (ITC Great
Plains)
Network Upgrade ID: 11252, 11253
Network Upgrade Description: Double circuit 345 kV line from the new Comanche
County substation to the Sunflower Electric Power Corp. (“SEPC”) interception point
from the Spearville substation.
Network Upgrade Owner: MKEC
MOPC Representative: Tom Hestermann
TWG Representative: Noman Williams
Categorization: High priority
Network Upgrade Specification: Build double circuit 345 kV transmission; 3,000 amp
or greater capacity for each circuit, from the new Comanche County substation to the
SEPC interception point from the Spearville substation. The total mileage of this
Spearville-Comanche County line is 55 miles. MKEC and SEPC shall decide who shall
build how much of these Network Upgrades and shall provide such information, along
with specific cost estimates for each Designated Transmission Owner’s portion of the
Network Upgrades, to SPP in its response to this NTC. Build a new Comanche County
switching station with the necessary breakers and terminal equipment for connecting the
Spearville-Medicine Lodge 345 kV double circuit transmission lines and connecting to
the Woodward District EHV 345 kV double circuit transmission lines.
2
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Network Upgrade Justification: Priority Projects
Estimated In-Service Date for Network Upgrade: 12/31/2014
Estimated Cost for Network Upgrade (current day dollars): To be provided by
Designated Transmission Owner(s)
Cost Allocation of the Network Upgrade: Base Plan
Network Upgrade ID: 11254, 11255
Network Upgrade Description: Double circuit 345 kV line from the new Comanche
County substation to the Medicine Lodge 345 kV substation.
Network Upgrade Owner: MKEC
MOPC Representative: Tom Hestermann
TWG Representative: Noman Williams
Categorization: High priority
Network Upgrade Specification: Build 55 miles of double circuit 345 kV transmission;
3,000 amp or greater capacity for each circuit, from the new Comanche County
substation to the new Medicine Lodge 345 kV substation. Build a new Medicine Lodge
345 kV substation with the necessary breakers and terminal equipment.
Network Upgrade Justification: Priority Projects
Estimated In-Service Date for Network Upgrade: 12/31/2014
Estimated Cost for Network Upgrade (current day dollars): $100,610,500
Cost Allocation of the Network Upgrade: Base Plan
Estimated Cost Source: ITC Great Plains
Date of Cost Estimate: October 2009
Network Upgrade ID: 11260
Network Upgrade Description: Medicine Lodge 345/138 kV transformer
Network Upgrade Owner: MKEC
MOPC Representative: Tom Hestermann
TWG Representative: Noman Williams
Categorization: High priority
Network Upgrade Specification: Install a 400 MVA 345/138 kV transformer at the
Medicine Lodge 345 kV substation.
Network Upgrade Justification: Priority Projects
Estimated In-Service Date for Network Upgrade: 12/31/2014 (To be placed inservice after replacement of Medicine Lodge 138/115 kV transformer)
Estimated Cost for Network Upgrade (current day dollars): $4,379,000
Cost Allocation of the Network Upgrade: Base Plan
Estimated Cost Source: ITC Great Plains
Date of Cost Estimate: June 2010
Network Upgrade ID: 11256, 11257
Network Upgrade Description: Double circuit 345 kV line from the Medicine Lodge
345 kV substation to the WR interception point from the Wichita substation.
3
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Network Upgrade Owner: MKEC
MOPC Representative: Tom Hestermann
TWG Representative: Noman Williams
Categorization: High priority
Network Upgrade Specification: Build 345 kV double circuit transmission, 3,000 amp
or greater capacity for each circuit, from the Medicine Lodge 345 kV substation to the
WR interception point from the Wichita substation. The total mileage of this Medicine
Lodge-Wichita line is 70 miles. MKEC and WR shall decide who shall build how much
of these Network Upgrades and shall provide such information, along with specific cost
estimates for each Designated Transmission Owner’s portion of the Network Upgrades,
to SPP in its response to this NTC.
Network Upgrade Justification: Priority Projects
Estimated In-Service Date for Network Upgrade: 12/31/2014
Estimated Cost for Network Upgrade (current day dollars): To be provided by
Designated Transmission Owner(s)
Cost Allocation of the Network Upgrade: Base Plan
* These projects may be revised in early 2011 to require the projects be built at a higher voltage.
Commitment to Construct
Please provide to SPP a written commitment to construct the Network Upgrade(s) within 90 days
of the date of this Notification to Construct, pursuant to Attachment O, Section VIII.6 of the SPP
OATT, in addition to providing a construction schedule for the Network Upgrade(s). Failure to
provide a written commitment to construct as required by Attachment O could result in the
Network Upgrade(s) being assigned to another entity.
Coordination with Neighbors
MKEC is responsible for coordinating these jointly owned projects with other constructing
Designated Transmission Owners. Coordination includes, but is not limited to, construction
specifications, facility ratings, interception location, and construction timing.
Notification of Commercial Operation
Please submit a notification of commercial operation for each listed Network Upgrade to SPP as
soon as the Network Upgrade is complete and in-service. Please provide SPP with the actual
costs of the Network Upgrade(s) as soon as possible after completion of construction. This will
facilitate the timely billing by SPP based on actual costs.
Notification of Progress
On an ongoing basis, please keep SPP advised of any inability on MKEC’s part to complete the
approved Network Upgrade(s). For project tracking purposes, SPP requires MKEC to submit
updates on the status of the Network Upgrade(s) on a quarterly basis in conjunction with the SPP
Board of Directors meetings. However, MKEC shall also advise SPP of any inability to comply
with the Project Schedule as soon as the inability becomes apparent.
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All terms and conditions of the SPP OATT and the SPP Membership Agreement shall apply to
these Projects, and nothing in this NTC shall vary such terms and conditions.
Don't hesitate to contact me if you have questions or comments regarding these instructions.
Thank you for the important role that you play in maintaining the reliability of our electric grid.
Sincerely,

Bruce Rew
Vice President, Engineering
Phone (501) 614-3214 • Fax: (501) 821-3198 • BRew@spp.org
cc:

Carl Monroe, Les Dillahunty, Katherine Prewitt, Tom Hestermann, Clarence Stuppes, Al
Tamimi, OGE-Mel Perkins, OGE-Jacob Langthorn IV, OGE-Phil Crissup, OGE-Travis
Hyde, WR-Tom Stuchlik, WR-Don Taylor
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SPP Techincal Studies
Project Plan: 2011Future

By:
SPP Engineering

September 2011
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1. Introduction
The integration of complex system components into the SPP transmission system
necessitates the need for complex system studies. Indeed, voltage stability analyses,
which are used to assess potential deterioration of voltages in an area of the power system
due to scarce reactive power resources, is becoming a topic of greater interest for SPP
and its members. SPP has performed these type studies over the last few years and will
need to continue this effort into the future. Moreover, the introduction of reactive devices
into the system may introduce issues such as sub-synchronous resonance and breaker
transient recovery voltage excursions for which EMTP analysis may be required.
Switching overvoltage studies may also be required for long transmission lines during
light or no loading periods. Studies are also required to determine the maximum loading
capability of long transmission lines since voltage instability can occur below the thermal
line rating. This document is intended to define and outline a plan to complete studies
that will be required for the SPP system during 2011, 2012, and beyond.

2. Definitions
a. Voltage Stability Study – Includes:
i. PV - Load area (pocket) analysis to determine load margins. Load
areas will be those identified by Staff and prioritized by the TWG
ii. QVL – Load area MVar requirements analysis for limiting transfers
resulting from PV analysis
iii. RM – Load Area reactive reserve margin analysis
iv. QVS – Shunt reactive requirements analysis for lines > 300kV
v. TC – Analysis of maximum power transfer capability due to voltage
stability for lines > 300kV and > 75 miles
vi. RV - System wide reactive requirements verification
b. Transient Stability Study – Includes:
i. RA - Rotor angle stability analysis
ii. SS – Small signal stability analysis (lack of data prohibits analysis,
MMWG is currently addressing load modeling)
iii. TV - Transient voltage analysis
iv. DC – Oscillation Damp check
c. EMTP Analysis (conducted on projects that have been approved for
construction) – Includes:
i. SSR – Sub-synchronous resonance analysis will be required for
projects requiring series capacitors, static var compensators, dc links,
or other power electronics based devices
ii. ST - Switching transient overvoltage analysis on lines > 300kV
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3. Objectives
a. Accomplish Studies for SPP Planning Programs
Studies will be completed as per the schedule shown in Table 2.
i. 2011 ITP Near-Term and ITP 10-Year
The 2011 ITP process is underway and studies will be required to
determine voltage and transient stability performance.
ii. Legacy Projects
New topology added to the SPP system due to legacy (approved-forconstruction) projects will require analysis to determine impacts to the
system.
iii.

Future Work
1. Data Gathering
a. Generator reactive capability curve data: required for all
generators, including wind and renewables, and input to
VSAT.
b. Detailed load model data: an effort is underway by the
MMWG to gather this data; however, it will be years
before completion. Recommend joint SPP Staff /TOs/LSEs
effort be initiated through a task force reporting to the
TWG.
2. Future Studies
a. Studies will be required for planning programs including,
but not limited to, ITPNT, ITP10, ITP20, studies required
by NERC TPL Standards, and customer-driven
transmission projects such as DC and AC interconnections.

b. Complete the Studies with a Three-Phased Approach
The studies conducted for each phase are shown in Table 1.
i. Phase 1 (2011)
This phase will include both the 2011 ITPNT and the 2011 ITP10.
ii. Phase 2 (2011)
This phase will include studies required for the integration of legacy
projects into the SPP system.
iii. Phase 3 (Future)
This phase will include studies required for all future planning efforts
including the EMTP required for the 2011 ITPNT and ITP10.

September 2011
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Transient Stability
Studies

Voltage Stability Studies

Phase

PV QVL RM QVS TC RV RA
Phase 1

3

3

3

Phase 2
Phase 3

3

3

3

3
3

3
3

3

3

SS

TV DC

3

3

EMTP
Studies*
SSR

ST

3

3

3

3

3

3
3

3

3

3

*Studies will be accomplished as required. Generally 3 months in duration at $60K each.

Table 1: Studies required during each phase

4. Schedule and Resource Plan
Table 2 outlines the high level schedule and resource requirements for all phases of
work.

Planning
Program
Phase 1
Phase 2
Phase 3

Resource
Requirements
Internal
External
See
Table 3

Start Date

End Date

-------$120K*

7/1/2011
10/1/2011

12/ 31/2011
12/ 31/2011

--------

1/1/2012

-------------

*Includes cost for EMTP study currently being coordinated for 345 kV
“Y” plan projects.

Table 2: Schedule and Resources

5. Budget and FTE
Current staffing levels are not sufficient to support the study activities that will be
required now and in the future; therefore, budget funding for additional SPP staff and
consultant services will be required. SPP currently has one engineer performing
transient stability assessments and one engineer performing voltage stability
assessments. Two additional engineers are needed to improve modeling data,
gathering, and assessment work associated with transient stability studies currently
required to be performed. SPP currently has no internal expertise in the requirements
and techniques associated with EMTP, Small Signal Stability, or Subsynchronous
Resonance studies. SPP staff is not currently performing these analyses internally. It
is recommended that SPP staff begin undertaking performance of these analyses in
future planning efforts. It is therefore recommended one additional Lead Engineer be
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budgeted to start working toward performance of the necessary EMTP studies
outlined for Phase 3.
Table 3 specifies yearly funding requirements and necessary support to accomplish
this work.

Budget FTE Requirements and Studies
year
Supported
2012
1 - Sr Engineer Voltage Stability
2013
2014

1- Sr Engineer
1- Ld Engineer
None

Transient Stability
EMTP
--------------

External Support Requirements and
Studies Supported
$200K
EMTP
Transient-Ready Cases
$100K
EMTP
$0

---------------------

Table 3: Budget and FTE Requirements
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1. Introduction
The integration of complex system components into the SPP transmission system
necessitates the need for complex system studies. Indeed, voltage stability analyses,
which are used to assess potential deterioration of voltages in an area of the power system
due to scarce reactive power resources, is becoming a topic of greater interest for SPP
and its members. SPP has performed these type studies over the last few years and will
need to continue this effort into the future. Moreover, the introduction of reactive devices
into the system may introduce issues such as sub-synchronous resonance and breaker
transient recovery voltage excursions for which EMTP analysis may be required.
Switching overvoltage studies may also be required for long transmission lines during
light or no loading periods. Studies are also required to determine the maximum loading
capability of long transmission lines since voltage instability can occur below the thermal
line rating. This document is intended to define and outline a plan to complete studies
that will be required for the SPP system during 2011, 2012, and beyond.

2. Definitions
a. Voltage Stability Study – Includes:
i. PV - Load area (pocket) analysis to determine load margins. Load
areas will be those identified by Staff and prioritized by the TWG
ii. QVL – Load area MVar requirements analysis for limiting transfers
resulting from PV analysis
iii. RM – Load Area reactive reserve margin analysis
iv. QVS – Shunt reactive requirements analysis for lines > 300kV
v. TC – Analysis of maximum power transfer capability due to voltage
stability for lines > 300kV and > 75 miles
vi. RV - System wide reactive requirements verification
b. Transient Stability Study – Includes:
i. RA - Rotor angle stability analysis
ii. SS – Small signal stability analysis (lack of data prohibits analysis,
MMWG is currently addressing load modeling)
iii. TV - Transient voltage analysis
iv. DC – Oscillation Damp check
c. EMTP Analysis (conducted on projects that have been approved for
construction) – Includes:
i. SSR – Sub-synchronous resonance analysis will be required for
projects requiring series capacitors, static var compensators, dc links,
or other power electronics based devices
ii. ST - Switching transient overvoltage analysis on lines > 300kV
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3. Objectives
a. Accomplish Studies for SPP Planning Programs
Studies will be completed as per the schedule shown in Table 2.
i. 2011 ITP Near-Term and ITP 10-Year
The 2011 ITP process is underway and studies will be required to
determine voltage and transient stability performance.
ii. Legacy Projects
New topology added to the SPP system due to legacy (approved-forconstruction) projects will require analysis to determine impacts to the
system.
iii.

Future Work
1. Data Gathering
a. Generator reactive capability curve data: required for all
generators, including wind and renewables, and input to
VSAT.
b. Detailed load model data: an effort is underway by the
MMWG to gather this data; however, it will be years
before completion. Recommend joint SPP Staff /TOs/LSEs
effort be initiated through a task force reporting to the
TWG.
2. Future Studies
a. Studies will be required for planning programs including,
but not limited to, ITPNT, ITP10, ITP20, studies required
by NERC TPL Standards, and customer-driven
transmission projects such as DC and AC interconnections.

b. Complete the Studies with a Three-Phased Approach
The studies conducted for each phase are shown in Table 1.
i. Phase 1 (2011)
This phase will include both the 2011 ITPNT and the 2011 ITP10.
ii. Phase 2 (2011)
This phase will include studies required for the integration of legacy
projects into the SPP system.
iii. Phase 3 (Future)
This phase will include studies required for all future planning efforts
including the EMTP required for the 2011 ITPNT and ITP10.
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Transient Stability
Studies

Voltage Stability Studies

Phase

PV QVL RM QVS TC RV RA
Phase 1

3

3

3

Phase 2
Phase 3

3

3

3

3
3

3
3

3

3

SS

TV DC

3

3

EMTP
Studies*
SSR

ST

3

3

3

3

3

3
3

3

3

3

*Studies will be accomplished as required. Generally 3 months in duration at $60K each.

Table 1: Studies required during each phase

4. Schedule and Resource Plan
Table 2 outlines the high level schedule and resource requirements for all phases of
work.

Planning
Program
Phase 1
Phase 2
Phase 3

Resource
Requirements
Internal
External
See
Table 3

Start Date

End Date

-------$120K*

7/1/2011
10/1/2011

12/ 31/2011
12/ 31/2011

--------

1/1/2012

-------------

*Includes cost for EMTP study currently being coordinated for 345 kV
“Y” plan projects.

Table 2: Schedule and Resources

5. Budget and FTE
Current staffing levels are not sufficient to support the study activities that will be
required now and in the future; therefore, budget funding for additional SPP staff and
consultant services will be required. SPP currently has one engineer performing
transient stability assessments and one engineer performing voltage stability
assessments. Two additional engineers are needed to improve modeling data,
gathering, and assessment work associated with transient stability studies currently
required to be performed. SPP currently has no internal expertise in the requirements
and techniques associated with EMTP, Small Signal Stability, or Subsynchronous
Resonance studies. SPP staff is not currently performing these analyses internally. It
is recommended that SPP staff begin undertaking performance of these analyses in
future planning efforts. It is therefore recommended one additional Lead Engineer be
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budgeted to start working toward performance of the necessary EMTP studies
outlined for Phase 3.
Table 3 specifies yearly funding requirements and necessary support to accomplish
this work.

Budget FTE Requirements and Studies
year
Supported
2012
1 - Sr Engineer Voltage Stability
2013
2014

1- Sr Engineer
1- Ld Engineer
None

Transient Stability
EMTP
--------------

External Support Requirements and
Studies Supported
$200K
EMTP
Transient-Ready Cases
$100K
EMTP
$0

---------------------

Table 3: Budget and FTE Requirements
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