DOCKET NO.

APPLICATION OF SOUTHWESTERN § PUBLIC UTILITY COMMISSION
PUBLIC SERVICE COMPANY FOR §

AUTHORITY TO CHANGE RATES § OF TEXAS
DIRECT TESTIMONY
of

JARRED J. COOLEY
on behalf of
SOUTHWESTERN PUBLIC SERVICE COMPANY

(Filename: CooleyRRDirect.doc)

Table of Contents
GLOSSARY OF ACRONYMS AND DEFINED TERMS.........ccoooviiiiiieieeeieeeeee e, 2
LIST OF ATTACHMENTS ...ttt e et e et e e s ava e e e eaaaaeeeaes 4
L WITNESS IDENTIFICATION AND QUALIFICATIONS .......ooooiieieeeieeee. 5
1L ASSIGNMENT AND SUMMARY OF TESTIMONY AND
RECOMMENDATIONS ... .ottt e 7
I11. THE RANKING, ESTIMATION, AND MANAGEMENT OF
TRANSMISSION CAPITAL ADDITIONS ....cuviiiiiieeeeeeee e 11
IV. TRANSMISSION CAPITAL ADDITIONS ....coviiiiieeeeeeeeee e 18
A. TRANSMISSION CAPITAL ADDITIONS FOR THE PERIOD FROM JULY 1,
2019 THROUGH SEPTEMBER 30, 2020 ......cooviiiieeeeeeeeeeeeeeeeee e 18
B. TRANSMISSION CAPITAL ADDITIONS FOR THE PERIOD FROM
OCTOBER 1, 2020 THROUGH DECEMBER 31, 2020 .......ccccvvviieiiieeeiieeeenns 35
AFFIDANVIT oottt e e e e e e ta e e e e st e e e e eabaeeeesssaeeeeansseeaeas 49
Cooley Direct — Revenue Requirement Page 1

RR4 - Page 232 of 641



GLOSSARY OF ACRONYMS AND DEFINED TERMS

Acronym/Defined Term

Meaning

CCN
Commission
EC

ELR

FERC

GI

HPILS

kV

LCEC

LI
NERC
NTC
OATT

OG&E

Operating Companies

OPGW
oT

RE

Certificate of Convenience and Necessity
Public Utility Commission of Texas
Economic Project

End of Life Replacement Project

Federal Energy Regulatory Commission
Generation Interconnection Project

High Priority Incremental Load Study
kilovolt

Lea County Electric Cooperative

Load Interconnection Project

North American Electric Reliability Corporation
Notification to Construct

Open Access Transmission Tariff

Oklahoma Gas & Electric

SPS, Northern States Power Company, a
Minnesota corporation; Northern States Power
Company, a Wisconsin corporation; and Public
Service Company of Colorado, a Colorado
corporation

Optical Ground Wire

Other Project

Reliability Project

Rate Filing Package
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Acronym/Defined Term

Meaning

RTU
SCADA
SPP

SPS

SR

Test Year

TxDOT

TI

Total company
Update Period
Updated Test Year
WBS

Xcel Energy

XES

Remote Terminal Unit
Supervisory Control and Data Acquisition
Southwest Power Pool

Southwestern Public Service Company, a New
Mexico corporation

System Refurbishment Project

October 1, 2019 through September 30, 2020
Texas Department of Transportation
Transmission Interconnection Project

Total SPS (before jurisdictional allocations)
October 1, 2020 through December 31, 2020
January 1, 2020 through December 31, 2020
Work Breakdown Structure

Xcel Energy Inc.

Xcel Energy Services Inc.
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LIST OF ATTACHMENTS

Attachment Description
JIC-RR-1 Transmission Capital Additions for the Period

July 1, 2019 through September 30, 2020
(Filename: JJC-RR-1.xIsx)

JIC-RR-2 Transmission Capital Additions for the Period
July 1, 2019 through September 30, 2020 —
Summary of Projects
(Filename: JJC-RR-2.xIsx)

JJC-RR-3 Transmission Capital Additions for the Period
October 1, 2020 through December 31, 2020
(Filename: JJC-RR-3.xlsx)

JJIC-RR-4 Risk Assessment Categories
(Filename: JJC-RR-4.docx)

JIC-RR-5 Cost Estimate Summary
(Filename: JJC-RR-5.docx)

JIC-RR-6 Tolk Generators Change of Operation Study
(Filename: JJC-RR-6.pdf)
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DIRECT TESTIMONY
OF
JARRED J. COOLEY

I. WITNESS IDENTIFICATION AND QUALIFICATIONS

Please state your name and business address.

My name is Jarred J. Cooley. My business address is 790 South Buchanan Street,
Amarillo, Texas 79101.

On whose behalf are you testifying in this proceeding?

I am filing testimony on behalf of Southwestern Public Service Company, a New
Mexico corporation (“SPS”). SPS is a wholly-owned electric utility subsidiary of
Xcel Energy Inc. (“Xcel Energy”).

By whom are you employed and in what position?

I am employed by Xcel Energy Services Inc. (“XES”) as Manager, Transmission
Planning South.

Please briefly outline your responsibilities as Manager, Transmission
Planning South.

I provide overall management direction for the transmission planning staff in
Amarillo, Texas. Their duties include planning new transmission facilities
required for generation and customer additions. I also actively participate on
behalf of SPS in the Southwest Power Pool’s (“SPP”) transmission planning
activities. In addition, I participate in the preparation of the SPS transmission
capital budget. Finally, I interact with retail and wholesale customers seeking
new transmission service, as well as wind and solar developers working on

interconnections with the SPS transmission system.
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Please describe your educational background.

I received my Bachelor of Science degree in Electrical Engineering in 2010 from
the University of Minnesota — Twin Cities.

Please describe your professional experience.

In 2010, I started full-time as an entry-level engineer in the Transmission
Planning department with Xcel Energy, based in Minneapolis, Minnesota. In
2014, 1T was promoted to Senior Engineer within the Transmission Planning
department. I continued to work in that department until 2018, when I became
Manager, Transmission Planning South, and moved to Amarillo, Texas.

Do you hold a professional license?

Yes. I am a registered Professional Engineer in the State of Minnesota.

Have you filed testimony before any regulatory authorities?

Yes. I submitted pre-filed written testimony to the Public Utility Commission of
Texas (“Commission”) on SPS’s behalf in Docket No. 49831. In addition, I have
submitted pre-filed written testimony to the New Mexico Public Regulation
Commission in several cases, and I submitted testimony to the Federal Energy

Regulatory Commission (“FERC”) in Docket No. ER18-2358-000.
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II.

ASSIGNMENT AND SUMMARY OF TESTIMONY AND
RECOMMENDATIONS

What is your assignment in this proceeding?

My testimony addresses the following topics:

I explain how the capital projects for the SPS Transmission function are
prioritized, and I describe the ways in which SPS controls the costs of
those projects.

I review and provide cost data for the Transmission-related capital
additions that SPS placed in service during the period from July 1, 2019,
which is the first day after the end of the period for which capital additions
were approved in Docket No. 49831,' through December 31, 2020, which
is the end of the Update Period in this case.” I will provide the actual
dollar amount of the capital additions during the period from July 1, 2019
through December 31, 2020 in two steps.

1. First, in my direct testimony, I present the actual dollar amount of
Transmission capital additions that closed to plant-in-service
through September 30, 2020, the end of the Test Year® in this case,
and I present the estimated dollar amount of Transmission capital
additions that SPS expects to close to plant-in-service during the
Update Period.

2. Second, as part of SPS’s 45-day case update filing, I will provide
the actual dollar amount of Transmission capital additions that
closed to plant-in-service during the Update Period.

Together, these two pieces of testimony will provide the actual dollar
amount of Transmission capital additions closed to plant-in-service during
the period from July 1, 2019 through December 31, 2020.

I sponsor Schedule H-14.2 from SPS’s Rate Filing Package (“RFP”). This
schedule includes summaries of transmission line information for SPS’s
company-wide transmission system for the Test Year. In addition, I
sponsor the portions of the Executive Summary related to the topics
included in my testimony.

' Application of Southwestern Public Service Company for Authority to Change Rates, Docket
No. 49831, Final Order (Aug. 27, 2020).

2 The Update Period in this case is the three-month period from October 1, 2020 through
December 31, 2020.

3 The Test Year in this case is the twelve-month period from October 1, 2019 through September
30, 2020. The Updated Test Year is calendar year 2020.
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Please summarize the conclusions and recommendations in your testimony.
Between July 1, 2019 and September 30, 2020, SPS placed in service
Transmission-related capital additions with a total cost of $269,184,941 (total SPS
before jurisdictional allocations, hereafter referred to as “total company”),
including the Allowance for Funds Used During Construction, as shown on
Attachments JJC-RR-1 and JJC-RR-2. SPS witness Stephanie N. Niemi allocates
the total company dollar amount among SPS’s jurisdictions (i.e., Texas retail;
New Mexico retail; and wholesale). These reasonable and necessary capital costs
help ensure the safe and reliable operation of the SPS transmission system, and
they were prudently incurred.

In addition, SPS incurred Transmission-related capital costs for projects
placed in service during the Update Period of October 1, 2020 through December
31, 2020. These costs, which are provided on Attachment JJC-RR-3, are also
reasonable and necessary capital costs to ensure the safe and reliable operation of
the SPS transmission system. As initially filed, the costs reflected in Attachment
JIC-RR-3 are estimated to be $181,285,587 on a total company basis.

For all capital additions, SPS seeks to recover associated capitalized
affiliate charges. Each charge from SPS’s affiliates for a particular service is no
higher than the charge by those affiliates to any other entity for the same or
similar service. These capitalized affiliate costs are also reasonable and necessary
capital costs to ensure the safe and reliable operation of the SPS transmission

system. These costs are included on Attachments JJC-RR-1 through JJC-RR-3.
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You mention that certain costs that you present in your testimony are
estimates. Please explain why SPS is presenting cost estimates in this case.

As discussed in more detail by SPS witness William A. Grant, SPS is using an
Updated Test Year (January 1, 2020 through December 31, 2020) in this case.
SPS’s initial filing presents actual costs through the end of the Test Year
(September 30, 2020), and it contains estimated costs for the period from October
1, 2020 through December 31, 2020, which is the Update Period. Accordingly,
for the Transmission and Substation capital costs and related affiliate costs that I
support, the costs for projects placed in service between October 1, 2020 and
December 31, 2020 are estimates.

Will you update your testimony to replace the estimated costs that you
present with actual costs?

Yes. SPS will file an update 45 days after the filing of the application. As part of
that process, I will update Attachment JJC-RR-3 to replace the estimates of
Transmission capital additions closed to plant-in-service in the Update Period
with actual capital additions closed to plant-in-service during that period.

Were Attachments JJC-RR-1 through JJC-RR-6 prepared by you or under
your direct supervision?

Yes. SPS witness Mark P. Moeller and his staff assisted with the preparation of
Attachments JJC-RR-1 through JJC-RR-3.

Was RFP Schedule H-14.2 prepared by you or under your direct supervision
and control?

Yes.
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I Q. Do you incorporate the RFP schedule and the portions of the Executive
2 Summary sponsored by you into your testimony?

3 A. Yes.
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I11. THE RANKING, ESTIMATION, AND MANAGEMENT OF
TRANSMISSION CAPITAL ADDITIONS

Q. Please describe the Transmission business area and the work that the
Transmission business area performs to support SPS’s operations.

A. The Transmission business area supports reliable, cost-effective, and timely
engineering solutions for constructing, operating, and maintaining high-voltage
transmission lines and substations to support system reliability and to strengthen
the infrastructure necessary to serve SPS’s customers.

Q. Please describe the processes for identifying and ranking Transmission
capital projects.

A. The Transmission Planning functional area develops and plans transmission
projects through technical studies that consider, among other things:

e the need for new distribution load-serving substations;

e the need for transmission upgrades based on the North American Electric
Reliability Corporation (“NERC”) reliability standards;

e new generation and transmission service requests; and
e discussions with SPP planning staff.

Q. Does SPS rely on any third-party recommendations regarding transmission
planning and expansion?

A. Yes. SPP periodically issues to SPS a Notification to Construct (“NTC”) for the
following types of transmission projects:*

e projects needed for reliability purposes;

4 An NTC is SPP’s notification to the affected utility that a specific project should be constructed
in accordance with the minimum requirements outlined for that project.
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e projects necessary to provide transmission service under the SPP Open
Access Transmission Tariff (“OATT”);

e projects that have been determined by SPP to provide regional economic
benefits; and

e projects required to provide service to new delivery points under the SPP

OATT.
Q. How does SPS prioritize transmission capital projects?
A. SPS ranks all capital projects using a 10-point risk assessment metric.” Key

drivers for the risk prioritization strategy include compliance requirements,
contractual agreements, reliability and regulatory mandates, economic benefits,
external requests, and other risk factors. The risk assessment process ranks
projects on a scale of 1-10, with 10 being most urgent and with projects ranked
from 5 to 10 considered non-discretionary.
Q. What are non-discretionary projects?
A. Non-discretionary projects include the following:
e work needed to restore power after outages;
e work that must be performed in accordance with contractual agreements;
e projects that are mandated by regulators;
e projects that have received an NTC;

e projects necessary to connect loads and generators; and

e projects that have received a high ranking during the prioritization
process.

5 The risk assessment categories are shown in Attachment JJC-RR-4.
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Q. Please describe how the Transmission business area develops cost estimates
for the funding of proposed Transmission capital additions.

A. Attachment JJC-RR-5 outlines the general estimating steps and shows what
project information is available as a project goes from concept to construction.
When a project is prepared for the capital budget, a preliminary scope is
developed by Transmission Planning or another submitting organization and then
is provided to the Project Management organization. Project Management
requests cost estimates from the Substation/Transmission Engineering & Design
organization.®

If the project is an internally-developed budget item, the initial estimate is
a scoping estimate that is intended to be within £30% of the total expected
project cost. If the initial estimate is for a generator facilities study or a project
proposed in response to an NTC, SPP’s tariff includes additional cost estimation
and oversight requirements.

Q. Does SPS have any additional cost management safeguards as part of the
project planning process?

A. Yes. After the initial estimate is developed, each project proceeds through a
series of design reviews called the “Project Lifecycle,” which reviews the scope,
cost and feasibility estimates, and schedules of the project at different stages in
its development. The Preliminary Scope Intake meeting evaluates the validity of

the initial scope and looks for any fatal flaws in the proposed project. A +30%

¢ Project Management and Substation/Transmission Engineering & Design are both part of the
Portfolio Delivery organization, which is responsible for the managing project design and construction,
and for ensuring that projects are constructed within the desired scope requirements and the approved
financial costs.

Cooley Direct — Revenue Requirement Page 13

RR4 - Page 244 of 641



10

11

12

13

14

15

16

17

18

19

20

21

22

23

scoping estimate is developed after approval of the initial scope. The project
then proceeds to a Constructability Review — Site Visit, which involves a field
visit to the area of the project to identify any issues that are not discovered
through the review of drawings. If changes are necessary because of issues
discovered during a field visit, the scope is modified. The project next proceeds
through the Final Scope Review meeting, where a £20% accuracy appropriation
estimate is required.

Following completion of the project design but prior to the start of
construction, SPS develops a £10% engineering estimate, which is the most
accurate estimate created for the project. It is prepared after due consideration of
the construction site and includes all known extenuating circumstances. In most
cases, the engineering estimate includes actual material costs and may include
construction bid pricing. This is the final estimate developed and is the final
control point for project cost and schedule. At this project stage, SPS has the
necessary information regarding the site and scope. Information regarding
external influences such as final material delivery, acceptable times for electrical
outages, and contractor availability may be less certain.

Does SPS seek input from other stakeholders during any part of the
planning process?

Yes. During the “Project Lifecycle” process, the planning team seeks input from
stakeholders such as engineering, operations, construction, siting and land rights,
regulatory, and others as needed. Stakeholder participation in the process is

often dependent on the nature of the project.
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What types of tools does SPS use to assist it in the planning and cost
estimate processes?

SPS uses an estimating software program called InEight Estimate to generate
cost estimates. InEight Estimate contains a database of historical engineering,
material, and construction costs that engineers can draw upon to prepare accurate
cost estimates. Engineers use templates from similar projects to ensure their
estimates include all the necessary cost elements. Any engineering consultants
hired to provide estimates use the same process to ensure that their estimates are
consistent with the methods used to prepare estimates generated internally.
Please provide an example of how cost estimates were prepared for a
representative transmission project.

The Mustang-to-Seminole 115-kilovolt (“kV”) transmission line project resulted
from SPP’s 2016 Integrated Transmission Planning Near-Term Assessment, in
which SPP studied and analyzed local and regional reliability issues for the
2016-2020 planning horizon and identified this project as a needed regional
reliability upgrade in the SPS area. The thermal reliability needs were the
overload issues of the Denver City Substation to San Andres Tap to Seminole
Substation 115-kV line, which could occur during an outage of the existing
Mustang Substation-Seminole Substation 230-kV line. The voltage reliability
needs were the low voltages at the Flannagan 69-kV Substation, and at the Doss,
Roz, Seminole, Oxy-West Seminole Tap, and Amerada Hess 115-kV
Substations. SPP also identified that load growth in the local area contributed to

the low-voltage conditions. Since SPP planned to issue an NTC for this project
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and SPS had participated in the study process with SPP, SPS provided an initial
study estimate for SPP’s use before the issuance of the NTC by SPP. After SPP
issued NTC-200407, SPS provided a refined estimate, as required by SPP’s
procedures. Because this project required a Certificate of Convenience and
Necessity (“CCN”) in Texas, SPS also prepared and submitted detailed routing
information and cost estimates to the Commission for its independent review as
part of SPS’s CCN application. Within SPS, the project moved through the
project management and estimating processes described above. Thus, cost
estimates for the project were subject to multiple levels of review and oversight
as the project was being developed.
Please explain how Transmission capital costs are managed.
Within SPS, all projects follow a project flow process that requires reviews and
approvals of estimates at the budget, management, senior management, and
executive levels. After these approvals, capital projects are approved through the
budgeting process, and they are reviewed on a monthly basis to compare the
monthly forecast to actual funds spent. SPS also performs a review to compare
year-to-date actual performance with year-to-date and year-end forecasts. If
deviations are identified, it is necessary to develop recommendations to meet
financial targets. Changes are reported to the Financial Performance and
Planning group, which monitors capital spending.

If the project is an SPP NTC project, SPS must report the estimated
completion cost of the NTC project quarterly to SPP. If the estimated cost of the

project exceeds SPP’s requirements, the estimate is sent for management review
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by the SPP Project Cost Working Group and other stakeholder groups. If the
costs are significantly outside of the allowable range, SPP may address the issue
by accepting the cost variance, modifying the scope of the project to reduce the
cost, suspending the project for further studies, or cancelling the project.

Does SPS have a process to address contingencies that may arise during a
budget period?

Yes. The approved, overall Transmission capital budget contains contingency
funds to fund transmission, generation, and transmission-to-transmission
interconnection agreements that may not have been executed when the budget
was developed. Such contingency budgets are necessary because projects
resulting from Generation Interconnection (“GI”) agreements must be
constructed in a timely manner under the SPP Generator Interconnection
Procedures. Projects required for Transmission Interconnection (“TI’) must also
be constructed in a timely manner under the SPP OATT. Any projects that arise
outside of the original budget planning cycle are funded using these contingency
funds. If additional funding is needed, approval for the project is sought in the
same manner as any new capital budget item with appropriate engineering,
management, and financial reviews.

The Transmission capital budget also includes funds to cover unexpected
events that require capital expenditures, such as emergency outages that occur
during the year. These capital amounts included in the budget are developed
based on historical expenditures for the repair of failed equipment and storm-

damaged equipment.
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IV. TRANSMISSION CAPITAL ADDITIONS

As part of this rate case, is SPS asking to include Transmission capital
additions in its rate base?

Yes. SPS is asking to include in rate base those Transmission capital additions
that closed to plant-in-service or were expected to close to plant-in-service
during the period from July 1, 2019 through December 31, 2020. In Subsection
A, I discuss the capital additions that closed to plant-in-service during the period
from July 1, 2019 through September 30, 2020. The starting date for this period
(July 1, 2019) is the first month after the end of the period for which capital
additions were approved in Docket No. 49831, and the ending date for this
period (September 30, 2020) is the end of the Test Year in this current case.

In Subsection B, I discuss the capital additions that closed to plant-in-
service or were expected to close to plant in service during the period from
October 1, 2020 through December 31, 2020. All these Transmission capital
additions support SPS’s ability to provide safe and reliable electric service to its

customers.

Transmission Capital Additions for the Period from July 1, 2019
through September 30, 2020

What is the dollar amount of Transmission capital additions that SPS
placed in service during the period from July 1, 2019 through September 30,
2020?

SPS placed in service $269,184,941 on a total company basis. That amount,
which includes capitalized affiliate costs, consists of $258,803,967 of

Transmission plant capital additions and $10,380,975 of General plant capital
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additions.” Ms. Niemi allocates the total company dollar amount among SPS’s
jurisdictions (Texas retail; New Mexico retail; and wholesale) in the cost of
service study she presents.

Have you prepared a list of SPS’s requested Transmission capital additions
closed to plant-in-service during the period from July 1, 2019 through
September 30, 2020?

Yes.  Attachments JIC-RR-1 and JIC-RR-2 both list SPS’s requested
Transmission capital additions for the period from July 1, 2019 through
September 30, 2020. Attachment JJC-RR-2 is arranged to facilitate description of

the additions by project group and provides the information listed in Table

JIC-RR-1:
Table JJC-RR-1
Column A | Asset Class Identifies the type of asset
Column B | Work Breakdown Provides the WBS Level 1 name of
Structure (“WBS”) the project group
Level 1 Project Group
Name?®

Column C | WBS Level 2 Number Provides the WBS Level 2 number for

the project
Column D | WBS Level 2 Provides a short title for the project
Description for the WBS Level 2 number
Column E | In-Service Date (year- | Provides the in-service date of the
month) WBS Level 2 Number part of the
project

7 Throughout this testimony, the capital addition values that I discuss may not match exactly due

to rounding.

8 Mr. Moeller discusses the “Work Breakdown Structure” terminology in his direct testimony.
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Column F | Capital Additions (July | Provides the total company dollar

1, 2019— September 30, | amount for the additions to plant-in-
2020) service for the period of July 1, 2019
through September 30, 2020

Column G | XES Charges (Included | The amount of charges from XES that
in Column F) are included in the total company
dollar amount of additions to plant-in-
service for the project in Column (F)

Column H | Other Affiliate Charges | The amount of charges from affiliates
(Included in Column F) | other than XES that are included in
the total company dollar amount of
additions to plant-in-service for the
project in Column (F)

Column I | Total Affiliate Charges | Total of columns (G) and (H)
(Included in Column F) | associated with new plant-in-service
shown in Column (F)

ColumnJ | Total Native Charges Provides the total company dollar
(Column F less I) amount of the additions to plant-in-
Within the Total service in Column (F) that is not an
Additions to Plant-in- affiliate charge

Service Shown in
Column (F)

Column K | WBS Level 1 Project Provides a short description of the
Group Description work scope of the project group

Column L | Cost Recovery Method | Specifies the method of cost recovery
for the project group

Column M | Project Category Provides a classification of the project
group’s type

Q. Please describe the different cost recovery methods listed in Attachment
JJC-RR-2, column (L).

A. The cost recovery method in column (L) of Attachment JJC-RR-2 explains how
the capital costs are recovered. The different cost recovery methods are as

follows:
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e Customer Funded — capital funds for the project are provided by the
customer.

e SPP Balanced Portfolio — the revenue recovery follows the SPP
Balanced Portfolio method of cost recovery.’

e SPP Base Plan — the cost recovery follows the SPP highway/byway
method of cost recovery.

e SPS Zonal — 100% of the revenue requirements are rolled into SPS zonal
transmission rates.

e SPS Directly Assigned — 100% of the revenue requirements are assigned
to specific SPS wholesale customers or SPS retail customer classes in the
SPS zone.

Some projects can have a combination of recovery methods, as noted in
Attachment JJC-RR-2. For each project that was issued an NTC, the cost
recovery method is specified for that project within the NTC.
Please describe the Transmission capital additions shown on Attachment
JJC-RR-2.
The Transmission capital additions listed in Attachment JJC-RR-2 support SPS’s
transmission operations and SPS’s ability to provide safe and reliable electric
service to its customers. These additions, which are necessary to expand the SPS
transmission system infrastructure and to upgrade the SPS transmission system,
allow SPS to interconnect new generation resources, to maintain reliability, and
to improve load-serving capability.

As shown in Table JJC-RR-2 (next page), the Transmission capital

additions for the period of July 1, 2019 through September 30, 2020 fall within

9 Mr. Grant discusses cost recovery of SPP-approved transmission investment in his direct

testimony.
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one or more of the following seven project categories (column M of Attachment

JIC-RR-2):

Economic Projects (“EC”);

Generation Interconnection Projects;

Load Interconnection Projects (“LI”);
Reliability Projects (“RE”);

System Refurbishment Projects (“SR”);
Transmission Interconnection Projects; and

Other Projects (“OT”).

When a project group falls into two project categories, the dollar cost of the

project group is split equally between the two categories.

Table JJC-RR-2

Transmission Capital Additions

for the Period from July 1, 2019 through September 30, 2020

Transmission

Project Category Capital Additions

(Total Company)
Economic (EC) $134,453
Generation Interconnection (GI) $6,874,805
Load Interconnection (LI) $14,740,686
Reliability Project (RE) $187,233,480
System Refurbishment (SR) $47,089,497
Transmission Interconnection (TT) $99,333
Other (“OT”) $13,012,687
TOTAL $269,184,941
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Please describe the types of projects included in the “EC” category.

This category of investment contains the capital additions for transmission
projects that were developed through SPP’s Integrated Planning Process, which
provide benefits to the SPP region, including the SPS system. SPS’s Texas retail
customers benefit from these capital additions because they provide improved
access to market-based energy resources. The total investment in this category is
$134,453 on a total company basis. The project described below accounts for
100% of the total capital additions in this category. This project is integral to
SPS’s ability to provide reliable electric service to its customers.

e TUCO Mooreland (Woodward) ($268,906 total company) (WBS
Level 2 Numbers A.0000417.015 and A.0000665.005) — This
project constructed a single-circuit 345-kV transmission line between
the TUCO Substation near Lubbock, Texas, and Oklahoma Gas &
Electric’s (“OG&E”) Woodward Substation near Woodward,
Oklahoma. SPS constructed the line between the TUCO Substation
and OG&E’s Border Substation near the Texas and Oklahoma border,
and OG&E constructed the line from the Border Substation to the
Woodward Substation. The capital additions during this period were
for continuing right-of-way acquisition and associated legal fees.
This project is also a Transmission Interconnection Project, and
therefore only half of the total shown above ($134,453 total
company) is credited to Economic Projects. This project was
identified in the SPP’s Balanced Portfolio Economic Studies. SPP
issued SPS an NTC for this project.

Please describe the types of projects included in the “GI” category.

This category of investment contains the capital additions for transmission
system upgrades necessary to connect new generation sources to the SPS
transmission system as required by the SPP OATT. SPS is obligated to provide
non-discriminatory interconnection service to new generators pursuant to the

SPP OATT. These capital additions may have incidental benefits to SPS’s Texas
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retail customers by enhancing SPS’s transmission system reliability with these
additional resources and facilities on the system. The total investment in this
category is $6,874,805 on a total company basis. The projects described below
account for approximately 86% of the total capital additions in this category.
The remaining projects are similar in nature in that they connect new generation
sources to the transmission system, which is integral to SPS’s ability to provide
reliable electric service to its customers.

e Gen Upgrade Tolk X Reconductor ($3,081,131 total company)
(WBS Level 2 Numbers A.0000105.001, .005, .007, and .008) —
This project upgraded the two 230-kV lines K-27 and K-45 and the
associated line terminals at Tolk Substation and Plant X Substation.
These upgrades were shared network upgrade projects identified in
SPP’s DISIS 2014-002 study to accommodate new generation being
added.

e Tuco Intg 345/230kV Auto #1 upgrade (52,203,625 total
company) (WBS Level 2 Number A.0000564.002) — This project
upgraded the 345/230-kV transformer at TUCO Interchange. This
project was one of the shared network upgrades required for the
connection of generation projects approved by SPP in the DISIS
2014-002 study.

e GEN-2015-014 Lost Draw Substation ($606,321 total company)
(WBS Level 2 Numbers A.0000350.001, .002, .005, .006 and .008)
— This project constructed the new Lost Draw Switching Station to
provide a 115-kV interconnection point for the Wildcat Ranch wind
farm. This project group includes both General and Transmission
Plant additions.
Please describe the types of projects included in the “LI” category.
This category of investment contains the capital additions for transmission
system upgrades necessary to connect new load-serving substations for either
SPS retail or wholesale customers, including cooperatives, municipal electric

utilities, and other investor-owned utilities. The LI request is made under the

SPP OATT because the request constitutes a request for network transmission
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service.

These capital additions may have incidental benefits to SPS’s Texas

retail customers by enhancing SPS’s transmission system reliability with these

additional facilities on the system. The total investment in this category is

$14,740,686 on a total company basis. The projects described below account for

approximately 84% of the total capital additions in this category. The remaining

projects are similar in nature in that they connect new load serving substations,

which is integral to SPS’s ability to provide reliable electric service to its

customers.

OPIE 3 Roadrunner 115/25kV Expansion (83,547,934 total
company) (WBS Level 2 Number A.0000424.237) — This project
expanded the 115-kV bus at Roadrunner Interchange to provide a
115-kV connection point for the new 115/22.86-kV distribution
transformer being installed. This new distribution transformer was
needed to serve the rapidly expanding distribution load in the area.

OPIE 3 Roadrunner-China Draw 345kV ($3,530,194 total
company) (WBS Level 2 Numbers A.0001189.005, .007, .009, .011,
and .026) — This project installed the new 345/115-kV Phantom
Substation and two new 345-kV transmission lines. The first was a
line approximately 20 miles in length from Phantom Substation to
China Draw Substation, and the second was a line approximately 21
miles in length from Phantom Substation to Roadrunner Substation.
This project is also a Reliability Project, and therefore only half of the
total shown above ($1,765,097 total company) is credited to Load
Interconnection Projects. The Phantom Substation was needed to
serve the rapidly increasing new transmission loads in the
surrounding area and the looped 345-kV lines were needed to provide
the needed reliability to these new loads and to the existing
transmission system in the area. SPP issued SPS an NTC for this
project.

Western St Sub (TAM) ($2,772,193 total company) (WBS Level 2
Numbers A.0001137.001, .002, .003, .004, .005, and .006) — This
project installed a 28 MVA, 115/13.2-kV distribution substation
named Western Street located in Amarillo, Texas. This substation
was needed to serve new load in the area and to provide contingency
back-up capacity for the other distribution substations in the area.
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e Interconnection Milwaukee ($1,811,789 total company) (WBS
Level 2 Numbers A.0001079.001, .002, .004, .005, .006, .007, .008,
.009, .010, and .011) — This project installed the new SPS Quincy
Switching Station to provide 115-kV service to South Plains Electric
Cooperative to serve new load from its new Milwaukee Substation.
This project group includes both General and Transmission Plant
additions.

e Interconnection Tall Cotton Johnson Draw ($1,444,822 total
company) (WBS Level 2 Numbers A.0001227.001 and .002) — This
project installed a new 115-kV breaker and associated equipment at
SPS’s Johnson Draw Substation to provide service to Lea County
Electric Cooperative’s (“LCEC”) new Tall Cotton Substation. LCEC
paid for a portion of this project.

e OPIE 3 Malaga Bend ($1,076,668 total company) (WBS Level 2
Number A.0001214.005) — This project installed a new 115-kV
distribution substation called Malaga Bend as well as two new
115-kV transmission lines. The first line was approximately 11 miles
in length from Malaga Bend Substation to Loving South Substation,
and the second line was approximately 10 miles in length from
Malaga Bend Substation to Phantom Interchange. This substation
was needed to serve the rapidly increasing new distribution loads in
the surrounding area.

Please describe the types of projects included in the “RE” category.

This category of investment contains the capital additions for transmission
upgrades identified by SPS or the SPP that are needed to maintain reliability on
the SPS transmission system. Upgrades required by the SPP Transmission
Expansion Planning process and NERC compliance fall into this category as
well.  SPS’s Texas retail customers benefit from the improvement in
transmission system reliability by having a reduced risk with respect to both
frequency and duration of outages, and by having reduced operational
constraints. The total investment in this category is $187,233,480 on a total
company basis. The projects described below account for approximately 83% of

the total capital additions in this category. The remaining projects are similar in

Cooley Direct — Revenue Requirement Page 26

RR4 - Page 257 of 641



that they address reliability issues, which is integral to SPS’s ability to provide
reliable electric service to its customers.

e OPIE TUCO-Hobbs 345kV_PID 30376 ($113,762,510 total

company) (WBS Level 2 Numbers A.0000673.021, .022, .023, .025,
.026, .030, .031, .032, .033, .039, and .040) — This project constructed
a single-circuit 345-kV transmission line between the TUCO
Substation, near Lubbock, Texas, the Yoakum Substation in Texas,
and the Hobbs Generating Substation near Hobbs, New Mexico. The
project was evaluated and identified in the 2013 SPP High Priority
Incremental Load Study (“HPILS”) as needed for reliability to
alleviate loading violations on the underlying network and voltage
violations due to insufficient power supply to network load additions.
In addition to its reliability benefits, the project was also identified by
SPP as providing significant economic benefits. In 2016, SPP issued
its Integrated Transmission Planning Near-Term study, which
identified the TUCO to Yoakum portion of the project as needed as
soon as 2017 to mitigate voltage issues in that area. SPP issued SPS
NTCs for this project. This project group includes both General and
Transmission Plant additions.

Eddy County Dbl Bus Dbl Brker 230kV ($19,298,613 total
company) (WBS Level 2 Numbers A.0000290.001, .003, .004, .005,
.006, .008, .009, and .010) — This project reconfigured the existing
Eddy County Interchange 230-kV bus from a main and transfer bus
design to a double bus-double breaker arrangement. This project was
required to meet long-term firm transmission service requests in the
SPP Aggregate Facility Study SPP-2013-AG3-AFS-6. SPP issued
SPS an NTC for this project. This project group includes both
General and Transmission Plant additions.

OPIE N Loving-S Loving 115kV ($8,663,543 total company)
(WBS Level 2 Numbers A.0000424.119, .120, .121, .122, and .257)
— This project constructed approximately three miles of 115-kV
transmission line from Loving North Substation to Loving South
Substation and converted Loving South Substation from 69-kV to
115-kV operation. This upgrade was needed to reduce the 69-kV
loading on the 115/69-kV transformers at Carlsbad Plant Interchange.

Plant X 115kV BFR ($8,386,319 total company) (WBS Level 2
Numbers A.0000842.001, .002, .004, .005, .006, .007, and .008) —
This project added breaker failure relaying to the 115-kV breakers at
the Plant X Substation. This project was needed to address NERC
compliance requirements as well as to mitigate stability and reliability
issues on the transmission system. This project group includes both
General and Transmission Plant additions.
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e Deaf Smith 230kV Breaker Add (86,164,279 total company)
(WBS Level 2 Numbers A.0000916.004, .007, .008, .010, and .011)
— This project created a ring bus on the 230-kV side of the Deaf
Smith Substation. This project group includes both General and
Transmission Plant additions.

Please describe the types of projects included in the “SR” category.

This category of investment contains the capital additions for transmission
upgrades to replace storm-damaged, obsolete, and failed equipment. SPS’s
Texas retail customers benefit from these capital additions through restoration of
service, improved transmission reliability, the prevention of possible future
outages, and avoidance of higher maintenance costs associated with some aging
equipment. These projects include those that are ongoing in nature, such as
capital work to replace damaged assets. The total investment in this category is
$47,089,497 on a total company basis. The projects described below account for
approximately 86% of the total capital additions in this category. The remaining
projects are similar in nature in that they replace storm-damaged or failed
equipment, which is integral to SPS’s ability to provide reliable electric service
to its customers.

e S&E - SPS Line (812,677,230 total company) (WBS Level 2
Numbers A.0000303.007, .027, .040, .041, .042, .043, .044, .045,
.046, .047, .053, .055, .056, .057, .058, .059, .061, .062, .063, .064,
067, .069, .083, .090, and .092 ) — These projects provided for the
storm and emergency work orders for the replacement or capital
repair of transmission line facilities damaged by inclement weather or
natural disasters.

e Line ELR SPS ($12,538,877 total company) (WBS Level 2
Numbers A.0000499.011, .012, .013, .015, .019, .020, .026, .027,
.029, .030, .031, .033, and .052) — The term “ELR” stands for End of
Life Replacement. This project provided for improvement work on
transmission lines to address high priority capital defects, such as
defective wood poles and cross arms, that were discovered through
line inspections. Work in the ELR group included emergent work,
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planned usually 12 to 18 months in advance of the work being
performed. This work was done on several transmission lines as part
of a multi-year program to replace capital property units on a like-for-
like basis and to return the transmission lines to overall good health.

e SPS Switch Replace ($7,022,489 total company) (WBS Level 2
Numbers A.0000514.002, .004, .006, .007, and .008) — This project
replaced switches with cap and pin insulators because of a long
history of high failure rates. The new switches installed use a better
design of insulator and will provide much improved reliability over
the switches they replaced. This project group includes both General
and Transmission Plant additions.

e Facility Upgrade Ancillary Equip ($5,523,101 total company)
(WBS Level 2 Numbers A.0001273.005, .008, .014, .015, .016, .020
and A.0001369.001) — This project provided for the replacement of
failing switches, jumpers and other ancillary equipment. This work
was done at several substations as part of a multi-year program to
replace equipment that is obsolete, that requires parts that are no
longer available, or that requires significant operations and
maintenance expenditures to keep it in service. This project group
includes both General and Transmission Plant additions.

e ELR - Breakers - SPS (82,925,829 total company) (WBS Level 2
Numbers A.0000640.008, .020, .021, .023, .033, .034, .035, .036 and
.039) —This project replaced circuit breakers that had reached the end
of their useful life. This work was done at several substations as part
of a multi-year program to replace breakers that are obsolete, that
require parts that are no longer available, or that require significant
operations and maintenance expenditures to keep them in service.
Please describe the types of projects included in the “TI” category.
This category of investment contains the capital additions for transmission
system upgrades necessary to connect transmission systems of neighboring
utilities to the SPS transmission system. SPS is obligated to provide this
interconnection service pursuant to the SPP OATT. SPS’s Texas retail
customers benefit from these capital additions because they may also provide

improved access to market-based energy resources and also improved overall

system reliability from expanded transmission system interconnection. The total
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investment in this category is $99,333 on a total company basis. The project

described below accounts for more than 100% of the total capital additions in

this category because the other project had a credit identified from project

closing activities, which removed dollars from the total capital additions. These

projects are integral to SPS’s ability to provide reliable electric service to its
customers.

e TUCO Mooreland (Woodward) ($268,906 total company) (WBS

Level 2 Numbers A.0000417.015 and A.0000665.005) — This

project constructed a single-circuit 345-kV transmission line between

the TUCO Substation, near Lubbock, Texas, and OG&E’s Woodward

Substation near Woodward, Oklahoma. SPS constructed the line

between the TUCO Substation and OG&E’s Border Substation near

the Texas and Oklahoma border, and OG&E constructed the line

from the Border Substation to the Woodward Substation. The capital

additions during this period were for continuing right-of-way

acquisition and associated legal fees. This project is also an Economic

Project, and therefore only half of the total shown above ($134,453

total company) is credited to Transmission Interconnection Projects.

This project was identified in the SPP’s Balanced Portfolio Economic
Studies. SPP issued SPS an NTC for this project.

Please describe the types of projects included in the “OT” category.

This category of investment contains the capital additions for transmission
projects such as tool and equipment purchases, spare parts, and data acquisition
including fault or disturbance recorders. These capital additions support the
projects in the first six categories and enhance or improve transmission
reliability, for example by enabling SPS to conduct diagnostic testing to prevent
outages. The total investment in this category is $13,012,687 on a total company
basis. The projects described below account for approximately 80% of the total

capital additions in this category. The remaining projects are similar in nature in
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that they involve purchasing of equipment or spare parts, which is integral to

SPS’s ability to provide reliable electric service to its customers.

SPS Sub Communication Network Group 1 ($2,891,387 total
company) (WBS Level 2 Numbers A.0000795.001, .002, .003, .009,
and .010) — These projects provided for the construction of a fiber
optics communication infrastructure within the SPS region. The first
leg of a multi-year effort started in the Amarillo area by installing
Optical Ground Wire (“OPGW?”) in the static position on selected
transmission lines to create a redundant fiber optic communication
ring with access to the Amarillo Transmission Operations Center.
This ring provides redundant protection paths for the line sections on
which the OPGW is installed as well as provides redundant paths for
the Supervisory Control And Data Acquisition (“SCADA”) system.
This project group includes both General and Transmission Plant
additions.

Transportation - SPS (52,328,738 total company) (WBS Level 2
Numbers A.0006056.165, .223 and .224) — These projects purchased
fleet vehicles for operation in the SPS area. The vehicles included
automobiles, trucks, heavy vehicles such as bucket trucks, high-reach
bucket trucks, hole-diggers, and trailers. Without these vehicles,
crews would not have access to a predictable and reliable method of
transport, nor would they have the necessary equipment to perform
needed transmission construction work.

Security Access Control System ($1,964,684 total company) (WBS
Level 2 Numbers A.0001118.006, .007, and .009) — This project
replaced the existing standard locks on substation entry gates with
locks that use an electronic key to restrict substation access to
authorized personnel and to meet compliance requirements.

Fault Recorders - SPS (51,284,019 total company) (WBS Level 2
Numbers A.0000556.016, .017, .020, and .022) — This project
installed fault recorders for disturbance monitoring at substations.
This project group includes both General and Transmission Plant
additions.

TxDot Relocate ($1,187,912 total company) (WBS Level 2
Number A.0001383.002) — This project replaced transmission
structures on several transmission lines to clear the right of way for a
Texas Department of Transportation (“TxDOT”) project to construct
Loop 335 on the west side of Amarillo, Texas. SPS was obligated to
clear the new right of way for this state highway project. TxDOT will
reimburse SPS for a portion of the project costs.
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e RTU - EMS Upgrade - SPS ($784,131 total company) (WBS Level
2 Numbers A.0000588.011, .031, .032, and .033) — This project
replaced remote terminal units (“RTU”) that were at the end of their
useful service life.

The amounts shown in Attachments JJC-RR-1 and JJC-RR-2 include
capitalized affiliate costs. Were those affiliate costs necessary to complete
the Transmission-related capital projects?

Yes. These affiliate charges are for engineering, construction, technical
supervision, management, safety, and other related work to develop, upgrade,
and construct transmission facilities. Many employees in the transmission
organization, as well as employees in other departments that support
transmission activities, perform work that results in their labor and expenses
being capitalized, rather than expensed. For example, transmission engineers
who do design work routinely charge their time to specific capital projects, and
these costs are charged back to SPS as part of the capital project cost. In
addition, the capital projects include overhead charges that reflect costs for labor,
goods, and services as discussed by Mr. Moeller. When those projects are
complete, the costs, including the labor charges, are recorded as new assets.
Affiliate charges included in Attachment JJC-RR-2 are $3,423,756, which is
approximately 1.3% of SPS’s total Transmission-related capital costs for projects
placed in service during the period from July 1, 2019 through September 30,
2020.

Are the costs of these capitalized affiliate charges reasonable?

Yes. SPS witness Perry D. Foster addresses the reasonableness of the Updated

Test Year affiliate charges to SPS for the Transmission and Substations affiliate
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class, the affiliate class that contains these capitalized costs. Mr. Foster
discusses the services provided, and he explains that:

e those services are reasonable and necessary for SPS’s operation;
e the costs for those services are reasonable and necessary;

e the services do not duplicate services that SPS provides to itself or
that are provided from any other source; and

e the XES charges to SPS for those services are no higher than the
charges to SPS affiliates for the same or similar services.

The services provided by the Transmission & Substation affiliate class as
discussed by Mr. Foster represent the same type of affiliate services that were
provided during the capital addition period from July 1, 2019 through September
30, 2020 and were applicable to the associated capitalized affiliate costs of
$3,423,756. Thus, Mr. Foster’s discussion supports the reasonableness and
necessity of these capitalized affiliate costs for the period from July 1, 2019
through September 30, 2020. In addition, SPS witnesses Ross L. Baumgarten
and Mr. Moeller explain that charges for labor, goods, and services received by
SPS from the Operating Companies and XES, (Column I of Attachment JJC-RR-
2), are reasonable and necessary and that the processes for including those
capitalized charges are appropriate and meet regulatory standards.

What is the difference between the affiliate charges for the Transmission &
Substation affiliate class discussed by Mr. Foster and the affiliate charges
you discuss regarding capital additions?

The Transmission & Substation affiliate charges reflect the operation and

maintenance affiliate expenses incurred during the Updated Test Year. In
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contrast, the affiliate charges discussed in my testimony refer to the capitalized
affiliate charges associated with the Transmission-related capital additions that
were closed to plant-in-service during the period from July 1, 2019 through
September 30, 2020.

Are the Transmission capital additions, including the capitalized affiliate
charges, for the period of July 1, 2019 through September 30, 2020
presented in Attachment JJC-RR-2 reasonable and necessary?

Yes. The Transmission capital additions presented in Attachment JJC-RR-2 are
reasonable and necessary to expand and sustain the transmission grid that serves
as the path between generation and customers taking service from the
transmission and distribution systems. For example, SPS must construct new
transmission lines and substations to interconnect new generation and to deliver
energy reliably through the transmission grid. SPS also must complete
transmission system rehabilitation projects related to transmission line and
substation improvements, replacement of obsolete and failed equipment, and
replacement of systems damaged by storms. These new and reinforced
transmission lines, substations, and protection and control systems are integral to
providing safe and reliable service to SPS customers. The process for
developing costs and managing projects ensures that the expenditures are
reasonable and necessary and that the costs were prudently incurred, as discussed

earlier in my testimony.
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Transmission Capital Additions for the Period from October 1,
2020 through December 31, 2020

Please describe the Transmission capital additions SPS is requesting to
include in its rate base for the period from October 1, 2020 through
December 31, 2020.

The capital additions that SPS placed in service during the Update Period are
similar to the projects that closed to plant-in-service during the period from July
1, 2019 through September 30, 2020. As initially filed, the costs reflected in
Attachment JJC-RR-3 are estimated amounts, including the capitalized affiliate
amounts. SPS will provide actual costs for the Update Period, including an
updated version of Attachment JJC-RR-3, in the 45-day update. Like the
projects discussed above, these projects support SPS’s ability to provide safe and
reliable electric service to its customers.

What is the dollar amount of the Transmission capital additions for the
period of October 1, 2020 through December 31, 2020 that SPS is requesting
to include in rate base?

SPS is requesting $181,285,587 on a total company basis (including capitalized
affiliate costs) in Transmission capital additions for the period from October 1,
2020 through December 31, 2020. This total company amount consists of
Transmission plant capital additions of $174,238,167 and General plant capital
additions of $7,047,420. Ms. Niemi allocates the total company dollar amount
among SPS’s jurisdictions (Texas retail; New Mexico retail; and wholesale) in

the cost of service study she presents.
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Are the affiliate costs for these projects reasonable and necessary?

Yes. Affiliate costs associated with these projects are incurred for the same
reasons they were incurred on the projects placed in service during the period
from July 1, 2019 through September 30, 2020. As initially filed, Attachment
JIC-RR-3 contains the total amount of estimated affiliate charges, which is based
on historical percentages for the different classes of assets. This is explained in
more detail by Mr. Moeller. The updated version of Attachment JJC-RR-3 will
reflect actual affiliate charges for the period. These costs satisfy the standards
for inclusion of affiliate costs in rates for the reasons presented in the testimony
of Mr. Foster.

Are those affiliate costs necessary to complete the Transmission-related
capital projects?

Yes. Affiliate costs were incurred for the same reasons they were incurred on
the projects placed in service between July 1, 2019 and September 30, 2020,
which I discussed earlier in my testimony.

Are these capitalized affiliate charges reasonable?

Yes. These costs satisty the standards for inclusion of affiliate costs in rates for
the reasons presented in the testimony of Mr. Foster, Mr. Baumgarten, and Mr.
Moeller regarding the reasonableness of affiliate charges.

Please describe the information included in Attachment JJC-RR-3, which
provides details about the dollar amount for Transmission capital additions
for the period of October 1, 2020 through December 31, 2020.

Attachment JJC-RR-3 provides the information listed in Table JJC-RR-4 (next

page):
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Table JJC-RR-4

Column A — | Asset Class Identifies the type of asset

Column B — | Witness Identifies the witness supporting the
project

Column C — | Project Category Provides a classification of the project

group’s type

Column D— | Additions to Plant-in- | The total company dollar amount of
Service (October 1, the additions to plant-in-service for
2020-December 31, the period of October 1, 2020 through
2020) December 31, 2020

Column E — | Total Affiliate The XES charges and other affiliate
Charges (Included in | charges associated with the new plant-
Column D) in-service shown in Column (D)

Column F— | WBS Level 1 Project | Provides the WBS Level 1 project
Group Name and group name and a summary
Description description of the project group.

Please describe the Transmission capital additions placed in service for the
Update Period of October 1, 2020 through December 31, 2020.

The Transmission capital additions listed in Attachment JJC-RR-3 are the capital
additions that SPS placed in service between October 1, 2020 and December 31,
2020. They are similar to the projects that closed to plant-in-service during the
period from July 1, 2019 through September 30, 2020, which are discussed in the
previous subsection of my testimony. They support SPS’s transmission
operations and SPS’s ability to provide safe and reliable electric service to its
customers. As shown in Table JJC-RR-5 (next page), the Transmission capital
additions for the period of October 1, 2020 through December 31, 2020 fall

within one or more of the seven categories described in the previous subsection
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of my testimony. When a project group falls into two project categories, the

dollar cost of the project group is split equally between the two categories.

Table JJC-RR-5

Transmission Capital Additions

for the Period from October 1, 2020 through December 31, 2020

Transmission
Capital Additions
(Total Company)

Project Category
Economic (EC)
Generation Interconnection (GI)
Load Interconnection (LI) $36,340,355
Reliability Project (RE) $103,633,405
System Refurbishment (SR) $28,389,567
Transmission Interconnection (TT)
Other (OT) $12,633,439
TOTAL $181,285,587

Please describe the types of projects included in the “EC” category.

The general description of the EC category provided in the previous subsection

of this testimony also applies to the projects identified as “EC” on Attachment

JIC-RR-3. The total planned investment in this category amounts to ($5,172) on

a total company basis during the period. The project described below accounts

for over 100% of the total capital additions in this category because the other

project had a credit identified from project closing activities, which removed

dollars from the total capital additions. The remaining project is similar in nature

in that it involved transmission interconnections to the SPP grid. These projects

are integral to SPS’s ability to provide reliable electric service to its customers.

e TUCO Mooreland (Woodward) ($466 total company) — This
project constructed a single-circuit 345-kV transmission line between
the TUCO Substation, near Lubbock, Texas, and OG&E’s Woodward
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Substation near Woodward, Oklahoma. SPS constructed the line
between the TUCO Substation and OG&E’s Border Substation near
the Texas and Oklahoma border, and OG&E constructed the line
from the Border Substation to the Woodward Substation. The capital
additions during this period were for continuing right-of-way
acquisition and associated legal fees. This project is also a
Transmission Interconnection Project, and therefore only half of the
total shown above ($233 total company) is credited to Economic
Projects. This project was identified in the SPP’s Balanced Portfolio
Economic Studies. SPP issued SPS an NTC for this project.

Please describe the types of projects included in the “GI” category.

The general description of the GI category provided in the previous subsection of
this testimony also applies to the projects identified as “GI” on Attachment JJC-
RR-3. The total planned investment in this category amounts to $299,166 on a
total company basis during the period. The project described below accounts for
over 100% of the total capital additions in this category because all but one of
the other projects have credits identified from project closing activities, which
removed dollars from the total capital additions. The remaining projects are
similar in nature in that they connect new generation sources to the transmission
system, which is integral to SPS’s ability to provide reliable electric service to its
customers.

e GEN-2011-025 Fiber Wind ($315,044 total company) — This
project provided a 115-kV interconnection for Fiber Wind LLC’s 80
megawatt wind energy facility located in Crosby County, Texas.

Please describe the types of projects included in the “LI” category.

The general description of the LI category provided in the previous subsection of
this testimony also applies to the projects identified as “LI” on Attachment
JIC-RR-3.  The total planned investment in this category amounts to
$36,340,355 on a total company basis during the period. The projects described

below account for approximately 82% of the total capital additions in this
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category. The remaining projects are similar in nature in that they connect new

load-serving substations to the transmission system, which is integral to SPS’s

ability to provide reliable electric service to its customers.

OPIE 3 Malaga Bend ($16,707,482 total company) — This project
installed a new 115-kV distribution substation called Malaga Bend as
well as two new 115-kV transmission lines. The first was a line
approximately 11 miles in length from Malaga Bend Substation to
Loving South Substation, and the second was a line approximately 10
miles in length from Malaga Bend Substation to Phantom
Interchange.  This substation was needed to serve the rapidly
increasing new distribution loads in the surrounding area.

OPIE 3 Roadrunner-China Draw 345kV ($13,192,329 total
company) — This project installed the new 345/115-kV Phantom
Substation as well as two new 345-kV transmission lines. The first
was a line approximately 20 miles in length from Phantom Substation
to China Draw Substation, and the second was a line approximately
21 miles in length from Phantom Substation to Roadrunner
Substation. This project is also a Reliability Project, and therefore
only half of the total shown above ($6,596,164 total company) is
credited to Load Interconnection Projects. The Phantom Substation
was needed to serve the rapidly increasing new transmission loads in
the surrounding area and the looped 345-kV lines were needed to
provide the needed reliability to these new loads and to the existing
transmission system in the area. SPP issued SPS an NTC for this
project. This project group includes both General and Transmission
Plant additions.

OPIE 3 W 39 Rebuild ($6,507,571 total company) — This project
replaced approximately eight miles of the existing 115-kV W39 line
with a new, higher capacity line. The additional capacity was needed
on this line to serve new customer load in the area.

Please describe the types of projects included in the “RE” category.

The general description of the RE category provided in the previous subsection

of this testimony also applies to the projects identified as “RE” on Attachment

JIC-RR-3.

The total planned investment in this category amounts to

$103,633,405 on a total company basis during the period. The projects described

below account for approximately 83% of the total capital additions in this
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category.

The remaining projects are similar in nature in that they address

reliability issues, which is integral to SPS’s ability to provide reliable electric

service to its customers.

OPIE 2 Kiowa-Eddy Co 345kV ($61,206,127 total company) —
This project constructed a new 34-mile, 345-kV transmission line
between Eddy County and Kiowa Interchanges. This project also
installed a 345-kV ring bus at Eddy County Interchange and a new
345-kV terminal at Kiowa Interchange. The project was identified by
SPP as needed for reliability. SPP issued SPS an NTC for this
project. This project group includes both General and Transmission
Plant additions.

Mustang - Seminole 115kV Cktl New Line ($14,170,333 total
company) — This project installed a 17-mile, 115-kV line and new
substation terminals at Mustang Station and Seminole Interchange.
The SPP NTC required a minimum summer emergency rating of 240
MVA for the line. SPP issued SPS an NTC for this project. This
project group includes both General and Transmission Plant
additions.

OPIE TUCO-Hobbs 345kV_PID 30376 ($10,540,539 total
company) — This project constructed a single-circuit 345-kV
transmission line between the TUCO Substation, near Lubbock,
Texas, the Yoakum Substation in Texas, and the Hobbs Generating
Substation near Hobbs, New Mexico. The project was evaluated and
identified in the 2013 SPP HPILS as needed for reliability to alleviate
loading violations on the underlying network and voltage violations
due to insufficient power supply to network load additions. In
addition to its reliability benefits, the project was also identified by
SPP as providing significant economic benefits. In 2016, SPP issued
its Integrated Transmission Planning Near-Term study which
identified the TUCO to Yoakum portion of the project as needed as
soon as 2017 to mitigate voltage issues in that area. SPP issued SPS
NTCs for this project. This project group includes both General and
Transmission Plant additions.

Are there any other transmission reliability capital additions costs during

the October 1, 2020 through December 31, 2020 period that are not reflected

in your attachments?

Yes. The costs associated with the project to install equipment to use the two

existing generators at Tolk Station as synchronous condensers are included in
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SPS witness Mark Lytal’s attachments. The installed equipment is a
transmission asset, but SPS’s Energy Supply group developed, budgeted, and
constructed the project, so Mr. Lytal includes those capital addition dollars and
the description of this project in his testimony.

Please describe the need for the synchronous condensers at Tolk Station.

In my direct testimony in Docket No. 49831, I described the need for the two
synchronous condensers at Tolk Station when both generating units are offline
during the reduced operations period of October through May. Attachment JJC-
RR-6 contains the powerflow analysis SPS completed on steady state and
stability models and simulating generation and transmission outages to show
potential issues on the transmission system for Tolk Station in the reduced
operations mode. The contingencies performed in this analysis were chosen to
align with the compliance requirements that SPS must meet in the NERC
standard TPL-001-4. To summarize, the transmission system was designed to
have one or both of the Tolk generating units online to provide voltage support
and reactive power support to the system, which is especially critical during
electrical faults on the system and for other contingency situations. Steady state
power flow models and stability models simulating generation and transmission
outages show that the transmission system could experience unstable oscillations
and voltage collapse during specific contingencies during periods of high wind
output and low fossil fuel generation output when both Tolk Station generating
units are offline. The studies determined that the oscillation and voltage collapse
concerns could be mitigated in the immediate future by operating one of the Tolk

generators as a synchronous condenser. The transmission system would still be
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vulnerable if the one synchronous condenser tripped or was out of service, so
both generators were planned to be operated as synchronous condensers.

Please describe how the synchronous condensers provide electrical stability
and voltage support to the transmission system.

In the generating mode at Tolk Station, the steam from the coal boilers spin the
steam turbines, which rotates the shaft of the electrical generator and causes it to
produce electrical power. In synchronous condenser mode, these same electrical
generators can be operated by disconnecting them from the steam turbines and
running them as electric motors on the transmission system. These large
spinning machines provide electrical “inertia” to the transmission system,
helping to provide stability and dynamic response to the system so that it can
operate reliably during system disturbances. These synchronous condensers can
nearly instantaneously generate or absorb reactive power as needed, just as the
electrical generators do when operating in the generation mode. The
synchronous condensers’ ability to generate or absorb reactive power quickly
allows them to support system voltages and dampen voltage oscillations when
they occur.

Please describe the types of projects included in the “SR” category.

The general description of the SR category provided in the previous subsection
of this testimony also applies to the projects identified as “SR” on Attachment
JJC-RR-3.  The total planned investment in this category amounts to
$28,389,567 on a total company basis during the period. The projects described
below account for approximately 83% of the total capital additions in this

category. The remaining projects are similar in nature in that they replace storm-
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damaged or failed equipment, which is integral to SPS’s ability to provide

reliable electric service to its customers.

S&E - SPS Line (88,913,090 total company) — These projects
provided for the storm and emergency work orders for the
replacement or capital repair of transmission line facilities damaged
by inclement weather or natural disasters.

ELR - Breakers - SPS ($3,911,147 total company) —This project
replaced circuit breakers that had reached the end of their useful life.
This work was done at several substations as part of a multi-year
program to replace breakers that are obsolete, for which parts are no
longer available, or require significant operations and maintenance
spend to keep them in service.

SPS Group 1 Switch Replacements ($2,041,069 total company) —
These projects replaced old high-maintenance or broken switches with
new switches. This project group includes both General and
Transmission Plant additions.

Spearman Breaker Replacements ($1,977,257 total company) —
This project replaced two 69-kV circuit breakers, protective relay
systems, communications systems, and associated equipment at
Spearman Interchange. Some of this equipment had failed and the
rest of the equipment was at the end of its useful life. North Plains
Electric Cooperative was financially responsible for the replacement
of one of the 69-kV breakers and paid for its replacement. This
project group includes both General and Transmission Plant additions.

Carlisle Cap Bank Rplmt (51,860,309 total company) — This
project replaced the 115-kV capacitor bank at Carlisle Interchange
that was at the end of its useful life. The protection scheme on this
capacitor bank is no longer supported by the manufacturer, and parts
are no longer available. The capacitor bank itself was also at the end
of its useful life. This project group includes both General and
Transmission Plant additions.

ELR RFL9300 Relays SPS ($1,663,942 total company) — This
project replaced the RFL-9300 relay systems with new SEL-411L line
current differential relay systems. The RFL-9300 hardware was
obsolete and its electrical components were failing at an increasing
rate. The manufacturer no longer supports this relay system, and
spare parts are not available. The new relay system provides high-
speed tripping and faster backup tripping, which eliminates the
problems associated with long trip times on backup relaying when the
RFL-9300 systems fail. This work was done at several transmission
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substations as part of a multi-year program. This project group
includes both General and Transmission Plant additions.

S&E - SPS Sub ($1,590,325 total company) — These projects
provided for the storm and emergency work orders that repaired
substation facilities damaged by inclement weather and natural
disasters. This project group includes both General and Transmission
Plant additions.

Line ELR SPS ($1,475,045 total company) —This project provided
for improvement work on transmission lines to address high priority
capital defects, such as defective wood poles and cross arms, that
were discovered through line inspections. Work in this ELR group
included emergent work, planned usually 12 to 18 months in advance
of the work being performed. This work was done on several
transmission lines as part of a multi-year program to replace capital
property units on a like-for-like basis and return the transmission lines
to overall good health.

Please describe the types of projects included in the “TI” category.

The general description of the TI category provided in the previous subsection of

this testimony also applies to the projects identified as “TI” in Attachment JJC-

RR-3. The total planned investment in this category amounts to ($5,172) on a

total company basis during the period. The project described below accounts for

over 100% of the total capital additions in this category because the other project

had a credit identified from project closing activities, which removed dollars

from the total capital additions. The remaining project is similar in nature in that

it involved transmission interconnections to the SPP grid. These projects are

integral to SPS’s ability to provide reliable electric service to its customers.

TUCO Mooreland (Woodward) ($466 total company) — This
project constructed a single-circuit 345-kV transmission line between
the TUCO Substation, near Lubbock, Texas, and OG&E’s Woodward
Substation near Woodward, Oklahoma. SPS constructed the line
between the TUCO Substation and OG&E’s Border Substation near
the Texas and Oklahoma border and OG&E constructed the line from
the Border Substation to the Woodward Substation. The capital
additions during this period were for continuing right-of-way
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acquisition and associated legal fees. This project is also an
Economic Project, and therefore only half of the total shown above
($233 total company) is credited to Transmission Interconnection
Projects. This project was identified in the SPP’s Balanced Portfolio
Economic Studies. SPP issued SPS an NTC for this project.

Please describe the types of projects included in the “OT” category.

The general description of the OT category provided in the previous subsection

of this testimony also applies to the projects identified as “OT” in Attachment

JIC-RR-3.  The total planned investment in this category amounts to

$12,633,439 on a total company basis during the period. The projects described

below account for approximately 81% of the total capital additions in this

category. The remaining projects are similar in nature in that they involve

purchasing of equipment or spare parts, which is integral to SPS’s ability to

provide reliable electric service to its customers.

SPS Sub Communication Network Group 1 (83,217,043 total
company) — These projects provided for the construction of a fiber optics
communication infrastructure within the SPS region. The first leg of a
multi-year effort started in the Amarillo area by installing OPGW in the
static position on selected transmission lines to create a redundant fiber
optic communication ring with access to the Amarillo Transmission
Operations Center. This ring provides redundant protection paths for the
line sections on which the OPGW is installed as well as provides
redundant paths for the SCADA system. This project group includes
both General and Transmission Plant additions.

Physical Security (32,241,606 total company) — This project installed
Physical Security Upgrades affecting SPS substation protection with
specific work varying by substation location, current layout, and threat
history. Typical security measures included the installation of equipment
such as cameras and motion sensors at substations. This project group
includes both General and Transmission Plant additions.

TxDot Relocate ($1,799,734 total company) — This project replaced
transmission structures on several transmission lines to clear the right of
way for a TxDOT project to construct Loop 335 on the west side of
Amarillo, Texas. SPS was obligated to clear the new right of way for this
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state highway project. TxDOT will reimburse SPS for a portion of the
project costs.

e Security Access Control System ($1,530,771 total company) — This
project replaced the existing standard locks on substation entry gates with
locks that use an electronic key to restrict substation access to authorized
personnel and to meet compliance requirements.

e Transportation - SPS ($1,418,569 total company) — These projects
purchased fleet vehicles for operation in the SPS area. The vehicles
included automobiles, trucks, heavy vehicles such as bucket trucks, high-
reach bucket trucks, hole-diggers, and trailers. Without these vehicles,
crews would not have access to a predictable and reliable method of

transport nor have the necessary equipment to perform needed
transmission construction work.

Are the Transmission capital additions presented in Attachment JJC-RR-3
consistent with what is expected to be placed in service during the period of
October 1, 2020 through December 31, 2020?

Yes. With respect to the included projects, the actual charges of any single
capital project may vary somewhat from the planned amount on Attachment JJC-
RR-3, but it is possible that other projects will emerge or replace those listed.
Attachment JJC-RR-3 is a reasonable estimate of the total costs of the
Transmission capital investment that have been placed in service during the
period of October 1, 2020 through December 31, 2020.

Are the Transmission capital additions, including the capitalized affiliate
charges, for the period presented in Attachment JJC-RR-3 reasonable and
necessary?

Yes. As discussed in my testimony above, the Transmission capital additions
presented in Attachment JJC-RR-3 are reasonable and necessary to expand and
sustain the transmission grid that serves as the path between generation and

customers taking service from the transmission and distribution systems in the
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same manner as the Transmission capital additions that were placed into service
during the period of July 1, 2019 through September 30, 2020. As with those
projects, SPS must construct new transmission lines and substations to
interconnect new generation and to deliver energy reliably through the
transmission grid, as well as to complete transmission system rehabilitation
projects related to transmission line and substation improvements, replace
obsolete and failed equipment, and replace systems damaged by storms. These
new and reinforced transmission lines, substations, and protection and control
systems are integral to providing safe and reliable service to SPS customers. The
process for developing costs and managing projects ensures that the expenditures
are reasonable and necessary and that the costs were prudently incurred, as
discussed earlier in my testimony.

Does this conclude your pre-filed direct testimony?

Yes.
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STATE OF TEXAS )
)
COUNTY OF RANDALL )

JARRED J. COOLEY first being sworn on his oath, states:

I am the witness identified in the preceding testimony. I have read the testimony
and the accompanying attachment(s) and am familiar with the contents. Based upon my
personal knowledge, the facts stated in the testimony are true. In addition, in my
judgment and based upon my professional experience, the opinions and conclusions
stated in the testimony are true, valid, and accurate.

o) _Coly

JAR%L‘D J. COOLEY

Subscribed and sworn to before me this i day of February, 2021 by
JARRED J. COOLEY.

TR PO JILL SCHESSLER
@a Notary ID #130116925 2

/) My Commission Expires No{ary\f’u A S t&t& of Texas

OXE February 13, 2023

My Commission Expires:?:eb&MAﬂ,jl (4 L2202
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Southwestern Public Service Company

Risk Assessment Categories

Risk Assessment Categories
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Non-Discretionary,

R'Sk* Category Pending Contractual,
Level .
or Prioritized
1 DD - Distribution Driven projects high risk Prioritized
1 DDL - Distribution Driven projects low risk Prioritized
1 DDM - Distribution Driven projects medium risk Prioritized
5 RT — Reliability Transmission projects not involving Prioritized
load shed
2 RTE 1 - Phase 1 Regional Transmission Expansion Prioritized
3 LS - Reliability projects that require Load Shed Prioritized
4 TRS - Transmission projects with high Regulatory Prioritized
Scrutiny
5 RC - Reliability projects that are over 60% Complete Non-Discretionary
5 DDH - Distribution Driven projects Highly likely to Pending Contractual
be funded
7 IA — Interconnection Agreement Tariff Funding Pending Contractual
7 PL - Pending Legal Agreements (IA, T-T or T-D)* Pending Contractual
7 RTE 2 — Phase 2 Regional Transmission Pending Contractual
8 RM — Regulatory Mandated, legislative order, CON Non-Discretionar
filed or Granted, ERO Compliance Requirements? y
8 RTE 3 — Phase 3 Regional Transmission Expansion Non-Discretionary
9 LIA — Executed Load Interconnection Agreements Non-Discretionary
NUGIA - Executed Non-Utility Generator . .
9 . Non-Discretionary
Interconnection Agreements
9 MC — Mandatory Compliance Non-Discretionary
9 TS — Executed Transmission Service requests Non-Discretionary
10 | Outage — Broken or imminent failure Non-Discretionary

*Risk Level (1= minimal risk; 10= high risk)

L T-T: transmission to transmission, T-D: transmission to distribution
2 CON: certificate of need, ERO: Electric Reliability Organization
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@ Xcel Energy-

TOLK GENERATORS
CHANGE OF OPERATION STUDY

Transmission Planning South
Xcel Energy Services, Inc.

August 11, 2017
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Executive Summary

Transmission Planning South has performed a system impact study for the limited operations
of the Tolk 1 and 2 units only during the summer months. The purpose of this study is
e To determine the system impacts of not operating Tolk units during non-summer
months i.e., light load (high wind) and winter peak scenario.
e To determine the benefits of converting existing units to synchronous condenser
operation during the winter and spring periods.

The Tolk generators operating assumptions considered for this study are
e Between October, 2018 to May, 2019 operate both Tolk units at a partial capacity of
175MW
e Between October, 2019 to May, 2020 operate one Tolk unit at partial capacity of
175MW and other unit is shutdown
e Starting June 2020 operate both Tolk units only during the summer months

Both steady state and stability analysis were performed to study the system impact. Power
flow analysis was performed on the 2012 and 2026 Light Load and Winter peak scenario O
and 5 models representing the 2017 Southwest Power Pool (SPP) ITPNT Model Series. The
stability analysis was performed on 2021 Light Load and Winter peak model representing the
2016 Southwest Power Pool (SPP) MDWG reduced Model Series. Also, to study the impact
of high wind scenario a 2021 Light Load scenario 5 model was created with 100% firm wind
output and no non-firm wind in the model.

NERC Planning Standard TPL-001-4 P1 single contingency (N-1) events and P3 multiple
contingency (loss of generator followed by N-1 345kV and above transmission outage)
events for facilities in SPS area were chosen for steady state contingency analysis and the
NERC TPL-001-4 P1 events and P2 to P5 EHV events for facilities in SPS area were chosen
for stability contingency analysis. NERC TPL-001-4 P1 and P2 to P5 EHV events were
primarily chosen since non-consequential load loss or interruption of firm transmission
service is not allowed. SPP analyzes the SPS system using many of the same disturbances.

The stability results showed unstable system conditions in 2021 Light Load Scenario 5 model
for NERC TPL-001-4 P3 multiple contingency (loss of generator followed by N-1
transmission outage) events due to the high wind penetration and less fossil generation.
Refer to Section 4 for the stability analysis results.

The power flow results case showed voltage collapse issues in 2021 Light Load Scenario 5
and 2026 winter peak scenario 5 models for NERC TPL-001-4 P1 single contingency (N-1)
and P3 multiple contingency (loss of generator followed by N-1 transmission outage) events
due to their high wind penetration and less fossil generation. Refer to Section 4 for the
steady state analysis results.

This system impact study performed showed the need to convert one of the Tolk units to
synchronous condenser operation immediately and later it is required to convert both the
Tolk units to synchronous condenser operation by the mid-2020s to mitigate TPL-001-4 P3
multiple contingency (loss of generator followed by N-1) event issues.
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It is also observed that there is a huge real power deficiency in the SPS area by mid 2020s
causing severe steady state issues. Conversion of both the Tolk units to synchronous
condenser operation alone cannot mitigate all the transmission system performance issues
in later years. New generation installation will greatly improve system performance with real
and reactive power capability with the changed operation of the Tolk units.
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1. Introduction

Transmission Planning South has performed a system impact study for the limited operations of
the Tolk 1 and 2 units only during the summer months.

The generator operating assumptions considered for this study are
e Between October, 2018 to May, 2019 operate both Tolk units at a partial capacity of
175MW
e Between October, 2019 to May, 2020 operate one Tolk unit at partial capacity of 175MW
and other unit is shutdown
e Starting June 2020 operate both Tolk units only during the summer months

The purpose of this study is
e To determine the system impacts of not operating Tolk units during non-summer months
i.e., light load (high wind) and winter peak scenario.
o To determine the benefits of converting existing units to synchronous condenser operation
during the winter and spring periods.

2. Study Methodology

This study was performed using the Power Technologies, Inc. (“PTI”) Power System Simulator for
Engineering (PSS/E) program version 33.7.0 and contains a steady-state analysis using AC
Contingency Checking (ACCC) with a Fixed Slope Decoupled Newton—Raphson (FDNS) solution.
The study was conducted to ensure that current NERC Planning Standards® are fulfilled. As an
example, for system intact conditions, bus voltages must be maintained between 0.95 — 1.05 per
unit of their nominal value and thermal system intact conditions must not exceed their designated
A-rating. For contingencies, the voltages are allowed to deviate between 0.90 — 1.05 per-unit of
their nominal value. Additionally, the loading on transmission system equipment cannot exceed
100% of the emergency B-rating.

The existing generators in the SPS area were re-dispatched and no additional or new generators
were turned on to compensate for the generation deficiency in the system. The remaining
generation was imported from the neighboring area into SPS area.

3. Study Assumptions?

Both steady state and stability analysis were performed to study the system impact. Power flow
analysis was performed on the 2012 and 2026 Light Load and Winter peak scenario 0 and 5
models representing the 2017 Southwest Power Pool (SPP) ITPNT Model Series. The stability
analysis was performed on 2021 Light Load and Winter peak model representing the 2016
Southwest Power Pool (SPP) MDWG reduced Model Series. Also, to study the impact of high wind
scenario a 2021 Light Load scenario 5 model was created with 100% firm wind output and no non-
firm wind in the model.

The Tolk generator’s operating assumptions considered for this study are
e Between October, 2018 to May, 2019 operate both Tolk units at a partial capacity of
175MW
¢ Between October, 2019 to May, 2020 operate one Tolk unit at partial capacity of 175MW
and other unit is shutdown

! Requirement for NERC TPL-001-4
% Requirement for FAC 002-R1.5
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e Starting June 2020 operate both Tolk units only during the summer months

4. Results

NERC Planning Standard TPL-001-4 P1 single contingency (N-1) events and P3 multiple
contingency (loss of generator followed by N-1 345kV and above transmission outage) events for
facilities in SPS area were chosen for steady state contingency analysis and all the NERC TPL-
001-4 P1 events and P2 to P5 EHV events for facilities in SPS area were chosen for stability
contingency analysis. NERC TPL-001-4 P1 and P2 to P5 EHV events were primarily chosen since
non-consequential load loss or interruption of firm transmission service is not allowed. SPP
analyses the SPS system using many of the same disturbances.

Stability Analysis:

2021 Light Load scenario 5 case showed system instability for NERC TPL-001-4 P3 multiple
contingency (loss of generator followed by N-1 345kV and above transmission outage) events due
to the high wind penetration and less fossil generation. Below Table 1 shows the stability analysis
results.

Table 1: Stability Analysis Results

NERC Stability Analysis Results
TPL- Contingency . Tolk unit 1 converted
Year 001-4 1 Contingency 2 Tolk Unitd and 2 OFF to Synchronous Comments
event Condenser; Tolk unit 2
OFF
202115 P3 H°blt§3“”'t Tuco to OKU 345kV (J01) Unstable (Figure 1) Stable
202115 P3 Hobbs unit |+ 16 Border 345kv (111) Unstable (Figure 2) Stable
1&3 & Loss of Hobbs 1
202115 P3 Hobbs unit Crossroads to Eddy 345kV Un-damped oscillations Stable causes Hbes 3a
1&3 (J02) observed steam unit to turn
202115 P3 Hobbs unit Tuco to Yoakum 345kV (J17) Un-damped oscillations Stable off (Hobbs %IS
1&3 observed already off in
i - illati model
202115 P3 Hobbs unit HOBBS to KIOWA (120) Un-damped oscillations Stable )
1&3 observed
202115 P3 Hobbs unit HOBBS to YOAKUM (J18) Un-damped oscillations Stable
1&3 observed
202115 P3 Hobbs unit3 |  Tuco to OKU 345kV (J01) Un-damped oscillations Stable
observed

Figures 1 and 2 to below show the stability plots for unstable events listed in the above Table 1.
The plots show angular instability and system collapse for the loss of Hobbs unit 1 and 3 followed
by Tuco to OKU 345kV (JO1) line and Tuco to Border 345kV (J11) line respectively. Refer to
Appendix A for the stability analysis result plots.
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1 Hobbs unit 1&3 : Tuco to OKU 345kV (J01) i
1 0 T . . T T T T . T .
i : : : : : : : : : !
: : : : : : : : : : !

h . . h h h b h H
] EEES oo foearaeees o foeees oo oo o !
i : : : : : : : !
i : : : : : i : !
§ 00 oo e SR s N S S (R SR (R R !
: I I : ' i : !
i : i i 5 : !
aso ] A A . SR/ S S— A— !
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Figure 1: Angular plots for TPL-001-4 P3 event (Hobbs 1&3 followed by JO1)
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Figure 2: : Angular plots for TPL-001-4 P3 event (Hobbs 1&3 followed by J11)
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Steady-State Analysis:

2021 Light Load scenario 5 case showed voltage collapse for NERC TPL-001-4 P3 multiple
contingency (loss of generator followed by N-1) events due to the high wind penetration and less
fossil generation. Below Table 2 shows the steady state analysis results for 2021 Light Load
scenario 5 model.

Table 2: Steady state analysis results for 2021 Light Load scenario 5 model

Stability Analysis Results
NERC TPL-
Year 001-4 Contingency 1 Contingency 2 :
event Tolk Unit1 and 2 OFF Tolk unit 1 converted to tSynchronous
Condenser; Tolk unit 2 OFF
2021L5 P3 Hobbs unit 3 Tuco to OKU 345kV Solution diverges; No voltage issues observed
(Jo1) voltage collapse

. Tuco to Yoakum Solution diverges; .

2021L5 P3 Mustang unit 1 345KV (117) voltage collapse No voltage issues observed

2026 winter peak scenario 5 cases showed voltage for NERC TPL-001-4 P1 single contingency

(N-1) and P3 multiple contingency (loss of generator followed by N-1) events due to the high wind
penetration and less fossil generation.
Below Table 3 shows the steady state analysis results for 2026 winter peak scenario 5 model.

Table 3: Steady state analysis results for 2026 Winter Peak scenario 5 model

Stability Analysis Results
’j:_itc Tolk unit 1 Tolk unit 1
Year - 1_-4 Contingency 1 Contingency 2 Tolk Unit1 and 2 converted to and 2
OFF Synchronous converted to
event Condenser; Tolk Synchronous
unit 2 OFF Condenser
523461 Solution diverges; No voltage issues No voltage
2026W5 P3 [BLACKHAWK1 526331 [JONES_1 122.000] voltage colla gse’ obsegrved issues
113.800] g P observed
>23461 Solution diverges; No voltage issues No voltage
2026W5 P3 [BLACKHAWK1 526332 [JONES_2 122.000] voltage colla gse, obsegrved issues
113.800] g P observed
>23461 Solution diverges; No voltage issues No voltage
2026W5 | P3 [BLACKHAWK1 527903 [HOBBS_PLT3 118.000] NN gse’ obsegrve . issues
113.800] s P observed
Soaews | p3 (5L :Czli”:itw . 527655 [RSVLT_CC_E 7345.00]- Solution diverges; | No voltage issues Nois"sc;':ge
113.800] 527656 [CROSSROADS 7345.00] CKT 1 voltage collapse observed observed
2026W5 P3 [BL:Czlffli:\lNKl 525832 [TUCO_INT 7345.00]- Solution diverges; No voltage issues Noisvstlajl(t;ge
113.800] 511456 [0.K.U.-7 345.00] CKT 1 voltage collapse observed observed
523462 Solution diverges; No voltage issues No voltage
2026W5 P3 [BLACKHAWK2 526331 [JONES_1 122.000] voltage colla gse’ obsegrved issues
113.800] g P observed
523462 Solution diverges; No voltage issues No voltage
2026W5 P3 [BLACKHAWK2 526332 [JONES_2 122.000] voltage colla gse’ obsegrved issues
113.800] & P observed
523462 Solution diverges; No voltage issues No voltage
2026W5 P3 [BLACKHAWK2 527903 [HOBBS_PLT3 118.000] voltage colla gse, obsegrved issues
113.800] g P observed
Soaews | p3 (5L AS éz:f\%/vm 527655 [RSVLT_CC_E 7345.00]- Solution diverges; | No voltage issues Nc’is"siléige
113.800] 527656 [CROSSROADS 7345.00] CKT 1 voltage collapse observed observed
Soaews | p3 (5L AS(?E:%NKZ 525832 [TUCO_INT 7345.00]- Solution diverges; | No voltage issues Nois"st':ge
113.800] 511456 [0.K.U.-7 345.00] CKT 1 voltage collapse observed observed
8
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Tolk unit 1 Tolk unit 1
TPL- . q
Year S Contingency 1 Contingency 2 Tolk Unit1 and 2 converted to and 2
OFF Synchronous converted to
event Condenser; Tolk Synchronous
unit 2 OFF Condenser
523971 Solution diverges; Solution diverges; No voltage
2026W5 P3 [HARRNGTON1 526331 [JONES_1 122.000] voltage colla gse’ voltage colla gse’ issues
124.000] & P g P observed
523971 Solution diverges; Solution diverges; No voltage
2026W5 P3 [HARRNGTON1 526332 [JONES_2 122.000] voltage colla gse’ voltage colla gse’ issues
124.000] g P g P observed
223971 Solution diverges; No voltage issues No voltage
2026W5 | P3 [HARRNGTON1 527163 [MUSTANG_3 122.000] NN gse’ obse’fve . issues
124.000] s P observed
523971 Solution diverges; Solution diverges; No voltage
2026W5 | P3 [HARRNGTON1 527903 [HOBBS_PLT3 118.000] NSNS gse’ ol gse' issues
124.000] g P ge coflap observed
2026W5 P3 [HA:éfﬂi}71'10Nl 527654 [RSVLT_CC_W 7345.00]- Solution diverges; No voltage issues Noisvsc;l:ge
124.000] 527655 [RSVLT_CC_E 7345.00] CKT 1 voltage collapse observed observed
2026W5 p3 [HA:&?\IZ'I}ONl 527655 [RSVLT_CC_E 7345.00]- Solution diverges; No voltage issues Noisvstzlzge
124.000] 527656 [CROSSROADS 7345.00] CKT 1 voltage collapse observed observed
523971 525832 [TUCO_INT 7345.00]- Solution diverges; Solution diverges; dsi(\)/:jrtglzz
2026W>5 P3 [HAl'zFZN(JGOB?Nl 511456 [O.K.U.—; 345.00] CKT 1 voltage collapse voltage collapse voltage
) collapse
2026W5 p3 [HA:&?\IZ'I}ONl 525832 [TUCO_INT 7345.00]- Solution diverges; No voltage issues Noisvs(zllzge
124.000] 515458 [BORDER  7345.00] CKT 1 voltage collapse observed observed
523972 Solution diverges; Solution diverges; No voltage
2026W5 | P3 [HARRNGTON2 526331 [JONES_1 122.000] NP gse’ e gse' issues
124.000] & P g P observed
523972 Solution diverges; Solution diverges; No voltage
2026W5 P3 [HARRNGTON2 526332 [JONES_2 122.000] voltage colla gse’ voltage colla gse’ issues
124.000] g P g P observed
223972 Solution diverges; No voltage issues No voltage
2026W5 P3 [HARRNGTON2 527161 [MUSTANG_1 113.800] voltage colla gse’ obsegrved issues
124.000] g P observed
223972 Solution diverges; No voltage issues No voltage
2026W5 | P3 [HARRNGTON2 527162 [MUSTANG_2 113.800] NN gse’ obsegrve . issues
124.000] s P observed
523972 Solution diverges; No voltage issues No voltage
2026W5 P3 [HARRNGTON2 527163 [MUSTANG_3 122.000] voltage coll gse' obs grved issues
124.000] g€ collap € observed
523972 Solution diverges; No voltage issues No voltage
2026W5 P3 [HARRNGTON2 527901 [HOBBS_PLT1 118.000] It I ges; b g d issues
124.000] voltage collapse observe observed
523972 Solution diverges; No voltage issues No voltage
2026W5 P3 [HARRNGTON2 527902 [HOBBS_PLT2 118.000] It I ges; b g d issues
124.000] voltage collapse observe observed
523972 Solution diverges; No voltage issues No voltage
2026W5 P3 [HARRNGTON2 527903 [HOBBS_PLT3 118.000] voltage colla gse’ obsegrved issues
124.000] & P observed
Sooews | p " AzéizTZON 5 527655 [RSVLT_CC_E 7345.00]- Solution diverges; | No voltage issues N"is"s‘l’J'de
124.000] 527656 [CROSSROADS 7345.00] CKT 1 voltage collapse observed observed
523972 525832 [TUCO_INT 7345.00] Solution diverges; Solution diverges; jic\)/l:rtglzz
2026W5 P3 HARRNGTON2 - el ! ! !
[ 124.000] 511456 [0.K.U.-7 345.00] CKT 1 voltage collapse voltage collapse voltage
) collapse
523972 N It
Sovews | p (HARRNGTON2 525832 [TUCO_INT 7345.00]- Solution diverges; | No voltage issues "is‘;‘;eige
124.000] 515458 [BORDER  7345.00] CKT 1 voltage collapse observed observed
523973 Solution diverges; Solution diverges; No voltage
2026W. P 2 1 NES_1 122.
- voltage collapse voltage collapse issues
026W5 3 [HARRNGTON3 526331 [JONES 000] I Il | Il i
9
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Tolk unit 1 Tolk unit 1
TPL-
Year S Contingency 1 Contingency 2 Tolk Unit1 and 2 converted to and 2
OFF Synchronous converted to
event Condenser; Tolk Synchronous
unit 2 OFF Condenser
124.000] observed
523973 Solution diverges; Solution diverges; No voltage
2026W5 P3 [HARRNGTON3 526332 [JONES_2 122.000] voltage colla gse' voltage colla gse' issues
124.000] g P g P observed
523973 Solution diverges; No voltage issues No voltage
2026W5 P3 [HARRNGTON3 527161 [MUSTANG_1 113.800] voltage colla gse’ obsegrve P issues
124.000] & P observed
523973 Solution diverges; No voltage issues No voltage
2026W5 P3 [HARRNGTON3 527162 [MUSTANG_2 113.800] Voltage colla gse’ obsegrve P issues
124.000] & P observed
523973 Solution diverges; No voltage issues No voltage
2026W5 P3 [HARRNGTON3 527163 [MUSTANG_3 122.000] voltage colla gse’ obsegrved issues
124.000] g P observed
>23973 Solution diverges; No voltage issues No voltage
2026W5 P3 [HARRNGTONS3 527901 [HOBBS_PLT1 118.000] voltage colla gse’ obsegrved issues
124.000] g P observed
>23973 Solution diverges; No voltage issues No voltage
2026W5 | P3 [HARRNGTON3 527902 [HOBBS_PLT2 118.000] NN gse’ obsegrve . issues
124.000] s P observed
523973 Solution diverges; Solution diverges; No voltage
2026W5 P3 [HARRNGTON3 527903 [HOBBS_PLT3 118.000] volta oll gse' voltage colla g e' issues
124.000] g€ collap ge coflaps observed
2026W5 P3 [HA:&?\IEZ]71?ON3 527655 [RSVLT_CC_E 7345.00]- Solution diverges; No voltage issues Noisvszl(t;ge
124.000] 527656 [CROSSROADS 7345.00] CKT 1 voltage collapse observed observed
523973 525832 [TUCO_INT 7345.00]- Solution diverges; Solution diverges; ji(\)/:jrtglzz
2026W>5 P3 [HAEZN&L?N?’ 511456 [O.K.U.—; 345.00] CKT 1 voltage collapse voltage collapse voltage
) collapse
2026W5 P3 [HA:&?\IEZ]71?ON3 525832 [TUCO_INT 7345.00]- Solution diverges; No voltage issues Noisvszl(t;ge
124.000] 515458 [BORDER  7345.00] CKT 1 voltage collapse observed observed
) . . . No voltage
2026W5 p3 524021 [NICHOLS_1 526331 JONES_1 122.000] Solution diverges; No voltage issues issues
113.800] - voltage collapse observed
observed
. . . . No voltage
2026W5 p3 524021 [NICHOLS_1 526332 [JONES_2 122.000] Solution diverges; No voltage issues issues
113.800] - voltage collapse observed
observed
. . . . No voltage
2026W5 P3 524021 [NICHOLS_1 527903 [HOBBS_PLT3 118.000] Solution diverges; No voltage issues issues
113.800] - voltage collapse observed
observed
Soaews | p3 524021 [NICHOLS_1 525832 [TUCO_INT 7345.00]- Solution diverges; | No voltage issues Nc’is"sﬂzge
113.800] 511456 [0.K.U.-7 345.00] CKT 1 voltage collapse observed
observed
Soaews | p3 524021 [NICHOLS_1 525832 [TUCO_INT 7345.00]- Solution diverges; | No voltage issues Noi;'si':ge
113.800] 515458 [BORDER  7345.00] CKT 1 voltage collapse observed
observed
. . . . No voltage
2026W5 P3 524022 [NICHOLS_2 526331 [JONES_1 122.000] Solution diverges; No voltage issues issues
113.800] - voltage collapse observed
observed
) . . . No voltage
2026W5 P3 524022 [NICHOLS_2 526332 [JONES_2 122.000] Solution diverges; No voltage issues issues
113.800] - voltage collapse observed
observed
. . . . No voltage
2026W5 p3 524022 [NICHOLS_2 527903 [HOBBS_PLT3 118.000] Solution diverges; No voltage issues issues
113.800] - voltage collapse observed
observed
Sovews | p 524022 [NICHOLS_2 525832 [TUCO_INT 7345.00]- Solution diverges; | No voltage issues Nois"stlzge
113.800] 511456 [0.K.U.-7 345.00] CKT 1 voltage collapse observed
observed
2026W5 P3 524022 [NICHOLS_2 525832 [TUCO_INT 7345.00]- Solution diverges; No voltage issues No voltage
10
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NERC Tolk unit 1 Tolk unit 1
TPL-
Year S Contingency 1 Contingency 2 Tolk Unit1 and 2 converted to and 2
OFF Synchronous converted to
event Condenser; Tolk Synchronous
unit 2 OFF Condenser
113.800] 515458 [BORDER  7345.00] CKT 1 voltage collapse observed issues
observed
. . . . No voltage
2026W5 P3 524023 [NICHOLS_3 526331 JONES_1 122.000] Solution diverges; No voltage issues issues
122.000] voltage collapse observed
observed
) . . . No voltage
2026W5 P3 524023 [NICHOLS_3 526332 [JONES_2 122.000] Solution diverges; No voltage issues issues
122.000] voltage collapse observed
observed
) . . . No voltage
2026W5 p3 524023 [NICHOLS_3 527903 [HOBBS_PLT3 118.000] Solution diverges; No voltage issues issues
122.000] voltage collapse observed
observed
Soo6ws | p3 524023 [NICHOLS_3 527655 [RSVLT_CC_E 7345.00]- Solution diverges; | No voltage issues N"i;tlzge
122.000] 527656 [CROSSROADS 7345.00] CKT 1 voltage collapse observed
observed
Soo6ws | p 524023 [NICHOLS_3 525832 [TUCO_INT 7345.00]- Solution diverges; | Solution diverges; N"is"szlzge
122.000] 511456 [0.K.U.-7 345.00] CKT 1 voltage collapse voltage collapse
observed
N It
Soo6ws | p 524023 [NICHOLS_3 525832 [TUCO_INT 7345.00]- Solution diverges; | No voltage issues c’is"sc;eige
122.000] 515458 [BORDER  7345.00] CKT 1 voltage collapse observed
observed
2026W5 p1 UNIT 1 BUS 526331 Solution diverges; No voltage issues Noi;)c::ge
[JONES_1 122.000] voltage collapse observed
observed
N |
2026W5 p1 UNIT 1 BUS 526332 Solution diverges; No voltage issues OiSVSZ:ge
[JONES_2 122.000] voltage collapse observed
observed
Solution
2026W5 p3 527161 [MUSTANG_1 526331 JONES_1 122.000] Solution diverges; Solution diverges; diverges;
113.800] voltage collapse voltage collapse voltage
collapse
Solution
2026W5 p3 527161 [MUSTANG_1 526332 [JONES_2 122.000] Solution diverges; Solution diverges; diverges;
113.800] voltage collapse voltage collapse voltage
collapse
. . . - . ) No voltage
2026W5 P3 527161 [MUSTANG_1 527162 [MUSTANG_ 2 113.800] Solution diverges; Solution diverges; issues
113.800] voltage collapse voltage collapse
observed
. . . - . . No voltage
2026W5 P3 527161 [MUSTANG_1 527163 [MUSTANG_3 122.000] Solution diverges; Solution diverges; issues
113.800] voltage collapse voltage collapse
observed
) . . . No voltage
2026W5 P3 527161 [MUSTANG_1 527884 [CUNINGHAMA4 113.800] Solution diverges; No voltage issues issues
113.800] voltage collapse observed
observed
. . . ) . . No voltage
2026W5 p3 527161 [MUSTANG_1 527901 [HOBBS_PLT1 118.000] Solution diverges; Solution diverges; issues
113.800] voltage collapse voltage collapse
observed
. . . } . . No voltage
2026W5 p3 527161 [MUSTANG_1 527902 [HOBBS_PLT2 118.000] Solution diverges; Solution diverges; issues
113.800] voltage collapse voltage collapse
observed
Solution
2026W5 P3 527161 [MUSTANG_1 527903 [HOBBS_PLT3 118.000] Solution diverges; Solution diverges; diverges;
113.800] voltage collapse voltage collapse voltage
collapse
. . . No voltage
527161 [MUSTANG_1 Solut d ; N It
2026W5 | P3 [ - 528361 [MADDOX_1 113.800] olution diverges; O voltage Issues issues
113.800] voltage collapse observed
observed
. . . No voltage
2026W5 p3 527161 [MUSTANG_1 526936 [YOAKUM_345 345.00]- Solution diverges; No voltage issues issues
113.800] 527896 [HOBBS_INT 7345.00] CKT 1 voltage collapse observed
observed
2026W5 p3 527161 [MUSTANG_1 527655 [RSVLT_CC_E 7345.00]- Solution diverges; Solution diverges; No voltage
113.800] 527656 [CROSSROADS 7345.00] CKT 1 voltage collapse voltage collapse issues
11

RR4 - Page 441 of 641




NERC

Stability Analysis Results

Attachment JJC-RR-6

Page 12 of 30

2021 TX Rate Case

Tolk unit 1 Tolk unit 1
Y TPL- Conti 1 Conti 2 converted to and 2
ear 001-4 ontingency ontingency Tolk Unit1 and 2
OFF Synchronous converted to
event Condenser; Tolk Synchronous
unit 2 OFF Condenser
observed
. . . No voltage
2026W5 P3 527161 [MUSTANG_1 527656 [CROSSROADS 7345.00]- Solution diverges; No voltage issues issues
113.800] 527802 [EDDY_CNTY 7345.00] CKT 1 voltage collapse observed
observed
. . . No voltage
2026W5 p3 527161 [MUSTANG_1 527896 [HOBBS_INT 7345.00]- Solution diverges; No voltage issues issues
113.800] 527965 [KIOWA  7345.00] CKT 1 voltage collapse observed
observed
Solution
2026W5 P3 527161 [MUSTANG_1 525832 [TUCO_INT 7345.00]- Solution diverges; Solution diverges; diverges;
113.800] 511456 [0.K.U.-7 345.00] CKT 1 voltage collapse voltage collapse voltage
collapse
2026W5 p3 527161 [MUSTANG_1 525832 [TUCO_INT 7345.00]- Solution diverges; Solution diverges; Noisvsoulzge
113.800] 515458 [BORDER  7345.00] CKT 1 voltage collapse voltage collapse
observed
Solution
2026W5 P3 527162 [MUSTANG_2 526331 JONES_1 122.000] Solution diverges; Solution diverges; diverges;
113.800] voltage collapse voltage collapse voltage
collapse
Solution
2026W5 p3 527162 [MUSTANG_2 526332 JONES_2 122.000] Solution diverges; Solution diverges; diverges;
113.800] voltage collapse voltage collapse voltage
collapse
. . . - . . No voltage
2026W5 P3 527162 [MUSTANG_2 527161 [MUSTANG_1 113.800] Solution diverges; Solution diverges; issues
113.800] voltage collapse voltage collapse
observed
) . . L . No voltage
2026W5 P3 527162 [MUSTANG_2 527163 [MUSTANG_ 3 122.000] Solution diverges; Solution diverges; issues
113.800] voltage collapse voltage collapse
observed
. . . . No voltage
2026W5 p3 527162 [MUSTANG_2 527884 [CUNINGHAMA4 113.800] Solution diverges; No voltage issues issues
113.800] voltage collapse observed
observed
. . . ) . . No voltage
2026W5 p3 527162 [MUSTANG_2 527901 [HOBBS_PLT1 118.000] Solution diverges; Solution diverges; issues
113.800] voltage collapse voltage collapse
observed
. . . - . . No voltage
2026W5 P3 527162 [MUSTANG_2 527902 [HOBBS_PLT2 118.000] Solution diverges; Solution diverges; issues
113.800] voltage collapse voltage collapse
observed
Solution
2026W5 P3 527162 [MUSTANG_2 527903 [HOBBS_PLT3 118.000] Solution diverges; Solution diverges; diverges;
113.800] voltage collapse voltage collapse voltage
collapse
. . . . No voltage
2026W5 P3 527162 [MUSTANG_2 528361 [MADDOX_1 113.800] Solution diverges; No voltage issues issues
113.800] voltage collapse observed
observed
. . . No voltage
2026W5 P3 527162 [MUSTANG_2 526936 [YOAKUM_345 345.00]- Solution diverges; No voltage issues issues
113.800] 527896 [HOBBS_INT 7345.00] CKT 1 voltage collapse observed
observed
. . . . No voltage
2026W5 P3 527162 [MUSTANG_2 527655 [RSVLT_CC_E 7345.00]- Solution diverges; Solution diverges; issues
113.800] 527656 [CROSSROADS 7345.00] CKT 1 voltage collapse voltage collapse observed
. . . No voltage
2026W5 P3 527162 [MUSTANG_2 527656 [CROSSROADS 7345.00]- Solution diverges; No voltage issues issues
113.800] 527802 [EDDY_CNTY 7345.00] CKT 1 voltage collapse observed
observed
. . . No voltage
2026W5 p3 527162 [MUSTANG_2 527896 [HOBBS_INT 7345.00]- Solution diverges; No voltage issues issues
113.800] 527965 [KIOWA  7345.00] CKT 1 voltage collapse observed
observed
Solution
2026W5 P3 527162 [MUSTANG_2 525832 [TUCO_INT 7345.00]- Solution diverges; Solution diverges; diverges;
113.800] 511456 [0.K.U.-7 345.00] CKT 1 voltage collapse voltage collapse voltage
collapse
12
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Tolk unit 1 Tolk unit 1
Y TPL- Conti 1 Conti 2 converted to and 2
ear 001-4 ontingency ontingency Tolk Unit1 and 2
OFF Synchronous converted to
event Condenser; Tolk Synchronous
unit 2 OFF Condenser
. . . . No voltage
2026W5 p3 527162 [MUSTANG_2 525832 [TUCO_INT 7345.00]- Solution diverges; Solution diverges; issues
113.800] 515458 [BORDER  7345.00] CKT 1 voltage collapse voltage collapse
observed
. . . . No voltage
2026W5 P3 527163 [MUSTANG_3 523972 [HARRNGTON2 124.000] Solution diverges; No voltage issues issues
122.000] voltage collapse observed
observed
Solution
2026W5 P3 527163 [MUSTANG_3 526331 JONES_1 122.000] Solution diverges; Solution diverges; diverges;
122.000] voltage collapse voltage collapse voltage
collapse
Solution
2026W5 P3 527163 [MUSTANG_3 526332 JONES_2 122.000] Solution diverges; Solution diverges; diverges;
122.000] voltage collapse voltage collapse voltage
collapse
. . . ) . . No voltage
2026W5 p3 527163 [MUSTANG_3 527161 [MUSTANG_1 113.800] Solution diverges; Solution diverges; issues
122.000] voltage collapse voltage collapse
observed
. . . ) . . No voltage
2026W5 P3 527163 [MUSTANG_3 527162 [MUSTANG_ 2 113.800] Solution diverges; Solution diverges; issues
122.000] voltage collapse voltage collapse
observed
. . . . No voltage
2026W5 P3 527163 [MUSTANG_3 527884 [CUNINGHAMA4 113.800] Solution diverges; No voltage issues issues
122.000] voltage collapse observed
observed
. . . - . . No voltage
2026W5 P3 527163 [MUSTANG_3 527901 [HOBBS_PLT1 118.000] Solution diverges; Solution diverges; issues
122.000] voltage collapse voltage collapse
observed
) . . S . No voltage
2026W5 P3 527163 [MUSTANG_3 527902 [HOBBS_PLT2 118.000] Solution diverges; Solution diverges; issues
122.000] voltage collapse voltage collapse
observed
Solution
2026W5 P3 527163 [MUSTANG_3 527903 [HOBBS_PLT3 118.000] Solution diverges; Solution diverges; diverges;
122.000] voltage collapse voltage collapse voltage
collapse
) . . . No voltage
2026W5 P3 527163 [MUSTANG_3 528361 [MADDOX_1 113.800] Solution diverges; No voltage issues issues
122.000] voltage collapse observed
observed
. . . No voltage
2026W5 p3 527163 [MUSTANG_3 525549 [TOLK  7345.00]-527656 Solution diverges; No voltage issues issues
122.000] [CROSSROADS 7345.00] CKT 1 voltage collapse observed
observed
Soo6ws | ps | 527163 [MUSTANG_3 525832 [TUCO_INT 7345.00]- Solution diverges; | Solution diverges; N"i;ﬂ:ige
122.000] 526936 [YOAKUM_345 345.00] CKT 1 voltage collapse voltage collapse observed
. . . No voltage
2026W5 p3 527163 [MUSTANG_3 526936 [YOAKUM_345 345.00]- Solution diverges; No voltage issues issues
122.000] 527896 [HOBBS_INT 7345.00] CKT 1 voltage collapse observed
observed
. . . . No voltage
2026W5 P3 527163 [MUSTANG_3 527655 [RSVLT_CC_E 7345.00]- Solution diverges; Solution diverges; issues
122.000] 527656 [CROSSROADS 7345.00] CKT 1 voltage collapse voltage collapse observed
. . . No voltage
2026W5 P3 527163 [MUSTANG_3 527656 [CROSSROADS 7345.00]- Solution diverges; No voltage issues issues
122.000] 527802 [EDDY_CNTY 7345.00] CKT 1 voltage collapse observed
observed
. . . No voltage
2026W5 P3 527163 [MUSTANG_3 527896 [HOBBS_INT 7345.00]- Solution diverges; No voltage issues issues
122.000] 527965 [KIOWA  7345.00] CKT 1 voltage collapse observed
observed
Solution
2026W5 p3 527163 [MUSTANG_3 525832 [TUCO_INT 7345.00]- Solution diverges; Solution diverges; diverges;
122.000] 511456 [0.K.U.-7 345.00] CKT 1 voltage collapse voltage collapse voltage
collapse
. . . . Solution
2026W5 P3 527163 [MUSTANG_3 525832 [TUCO_INT 7345.00]- Solution diverges; Solution diverges; diverges:
122.000] 515458 [BORDER  7345.00] CKT 1 voltage collapse voltage collapse voltagge’
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NERC Tolk unit 1 Tolk unit 1
TPL-
Year S Contingency 1 Contingency 2 Tolk Unit1 and 2 converted to and 2
OFF Synchronous converted to
event Condenser; Tolk Synchronous
unit 2 OFF Condenser
collapse
527884 Solution diverges; Solution diverges; No voltage
2026W5 | P3 [CUNINGHAM4 526331 [JONES_1 122.000] NP gse’ e gse' issues
113.800] & P g P observed
527884 Solution diverges; Solution diverges; No voltage
2026W5 P3 [CUNINGHAMA4 526332 [JONES_2 122.000] voltage colla gse’ voltage colla gse’ issues
113.800] & P g P observed
>27884 Solution diverges; No voltage issues No voltage
2026W5 P3 [CUNINGHAMA4 527161 [MUSTANG_1 113.800] voltage colla gse’ obsegrved issues
113.800] € P observed
>27884 Solution diverges; No voltage issues No voltage
2026W5 | P3 [CUNINGHAM4 527162 [MUSTANG_2 113.800] NN gse’ obse’fve . issues
113.800] & P observed
527884 Solution diverges; No voltage issues No voltage
2026W5 | P3 [CUNINGHAM4 527163 [MUSTANG_3 122.000] e gse’ obsegrve d issues
113.800] & P observed
>27884 Solution diverges; No voltage issues No voltage
2026W5 P3 [CUNINGHAM4 527901 [HOBBS_PLT1 118.000] voltage colla gse' obsegrved issues
113.800] 8 P observed
>27884 Solution diverges; No voltage issues No voltage
2026W5 P3 [CUNINGHAM4 527902 [HOBBS_PLT2 118.000] Voltage colla gse’ obsegrve P issues
113.800] & P observed
527884 Solution diverges; Solution diverges; No voltage
2026W5 | P3 [CUNINGHAM4 527903 [HOBBS_PLT3 118.000] NP gse’ e gse' issues
113.800] & P g P observed
527884 Solution diverges; No voltage issues No voltage
2026W5 P3 [CUNINGHAMA4 528361 [MADDOX_1 113.800] voltage colla gse’ obsegrved issues
113.800] € P observed
Sovews | p : CUEIZJEE"LM . 527655 [RSVLT_CC_E 7345.00]- Solution diverges; | Solution diverges; N(’is"silzge
113.800] 527656 [CROSSROADS 7345.00] CKT 1 voltage collapse voltage collapse observed
Soaews | p3 : curifggmm . 527656 [CROSSROADS 7345.00]- | Solution diverges; | No voltage issues Nc’is"silzge
113.800] 527802 [EDDY_CNTY 7345.00] CKT 1 voltage collapse observed observed
527884 525832 [TUCO_INT 7345.00] Solution diverges; Solution diverges; ji(\)/leurtglzz
2026W p NINGHAM4 - el ’ ’ ’
026W>5 3 [CU113 300] 511456 [0.K.U.-7 345.00] CKT 1 voltage collapse voltage collapse voltage
’ collapse
Soaews | p3 : curifggmm . 525832 [TUCO_INT 7345.00]- Solution diverges; | No voltage issues N(’i:si':ge
113.800] 515458 [BORDER  7345.00] CKT 1 voltage collapse observed observed
Solution
2026W5 P3 527901 [HOBBS_PLT1 526331 JONES_1 122.000] Solution diverges; Solution diverges; diverges;
118.000] voltage collapse voltage collapse voltage
collapse
Solution
2026W5 P3 527901 [HOBBS_PLT1 526332 JONES_2 122.000] Solution diverges; Solution diverges; diverges;
118.000] voltage collapse voltage collapse voltage
collapse
. . . ) . . No voltage
2026W5 P3 527901 [HOBBS_PLT1 527161 [MUSTANG_ 1 113.800] Solution diverges; Solution diverges; issues
118.000] voltage collapse voltage collapse
observed
. . . - . ) No voltage
2026W5 P3 527901 [HOBBS_PLT1 527162 [MUSTANG_ 2 113.800] Solution diverges; Solution diverges; issues
118.000] voltage collapse voltage collapse
observed
. . . - . . No voltage
2026W5 P3 527901 [HOBBS_PLT1 527163 [MUSTANG_ 3 122.000] Solution diverges; Solution diverges; issues
118.000] voltage collapse voltage collapse
observed
2026W5 P3 527901 [HOBBS_PLT1 527884 [CUNINGHAMA 113.800] Solution diverges; No voltage issues Nq voltage
118.000] voltage collapse observed issues
14
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Tolk unit 1 Tolk unit 1
TPL-
Year S Contingency 1 Contingency 2 Tolk Unit1 and 2 converted to and 2
OFF Synchronous converted to
event Condenser; Tolk Synchronous
unit 2 OFF Condenser
observed
) . . L . No voltage
2026W5 P3 527901 [HOBBS_PLT1 527902 [HOBBS_PLT2 118.000] Solution diverges; Solution diverges; issues
118.000] voltage collapse voltage collapse
observed
Solution
2026W5 P3 527901 [HOBBS_PLT1 527903 [HOBBS_PLT3 118.000] Solution diverges; Solution diverges; diverges;
118.000] voltage collapse voltage collapse voltage
collapse
) . . . No voltage
2026W5 P3 527901 [HOBBS_PLT1 528361 [MADDOX_1 113.800] Solution diverges; No voltage issues issues
118.000] voltage collapse observed
observed
2026W5 P3 527901 [HOBBS_PLT1 525832 [TUCO_INT 7345.00]- Solution diverges; No voltage issues Noisvszlzge
118.000] 526936 [YOAKUM_345 345.00] CKT 1 voltage collapse observed
observed
. . . No voltage
2026W5 P3 527901 [HOBBS_PLT1 526936 [YOAKUM_345 345.00]- Solution diverges; No voltage issues issues
118.000] 527896 [HOBBS_INT 7345.00] CKT 1 voltage collapse observed
observed
. . . . No voltage
2026W5 P3 527901 [HOBBS_PLT1 527655 [RSVLT_CC_E 7345.00]- Solution diverges; Solution diverges; issues
118.000] 527656 [CROSSROADS 7345.00] CKT 1 voltage collapse voltage collapse observed
. . . No voltage
2026W5 P3 527901 [HOBBS_PLT1 527656 [CROSSROADS 7345.00]- Solution diverges; No voltage issues issues
118.000] 527802 [EDDY_CNTY 7345.00] CKT 1 voltage collapse observed
observed
. . . No voltage
2026W5 P3 527901 [HOBBS_PLT1 527896 [HOBBS_INT 7345.00]- Solution diverges; No voltage issues issues
118.000] 527965 [KIOWA  7345.00] CKT 1 voltage collapse observed
observed
Solution
2026W5 P3 527901 [HOBBS_PLT1 525832 [TUCO_INT 7345.00]- Solution diverges; Solution diverges; diverges;
118.000] 511456 [0.K.U.-7 345.00] CKT 1 voltage collapse voltage collapse voltage
collapse
. . . . No voltage
2026W5 P3 527901 [HOBBS_PLT1 525832 [TUCO_INT 7345.00]- Solution diverges; Solution diverges; issues
118.000] 515458 [BORDER  7345.00] CKT 1 voltage collapse voltage collapse
observed
Solution
2026W5 P3 527902 [HOBBS_PLT2 526331 JONES_1 122.000] Solution diverges; Solution diverges; diverges;
118.000] voltage collapse voltage collapse voltage
collapse
Solution
2026W5 P3 527902 [HOBBS_PLT2 526332 JONES_2 122.000] Solution diverges; Solution diverges; diverges;
118.000] voltage collapse voltage collapse voltage
collapse
. . . ) . . No voltage
2026W5 P3 527902 [HOBBS_PLT2 527161 [MUSTANG_ 1 113.800] Solution diverges; Solution diverges; issues
118.000] voltage collapse voltage collapse
observed
. . . - . ) No voltage
2026W5 P3 527902 [HOBBS_PLT2 527162 [MUSTANG_ 2 113.800] Solution diverges; Solution diverges; issues
118.000] voltage collapse voltage collapse
observed
. . . - . . No voltage
2026W5 P3 527902 [HOBBS_PLT2 527163 [MUSTANG_ 3 122.000] Solution diverges; Solution diverges; issues
118.000] voltage collapse voltage collapse
observed
) . . ) No voltage
2026W5 P3 527902 [HOBBS_PLT2 527884 [CUNINGHAMA4 113.800] Solution diverges; No voltage issues issues
118.000] voltage collapse observed
observed
) . . } . . No voltage
2026W5 P3 527902 [HOBBS_PLT2 527901 [HOBBS_PLT1 118.000] Solution diverges; Solution diverges; issues
118.000] voltage collapse voltage collapse
observed
Solution
2026W5 P3 527902 [HOBBS_PLT2 527903 [HOBBS_PLT3 118.000] Solution diverges; Solution diverges; diverges;
118.000] voltage collapse voltage collapse voltage
collapse
15
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2021 TX Rate Case

NERC Tolk unit 1 Tolk unit 1
TPL-
Year S Contingency 1 Contingency 2 Tolk Unit1 and 2 converted to and 2
OFF Synchronous converted to
event Condenser; Tolk Synchronous
unit 2 OFF Condenser
. . . . No voltage
2026W5 p3 527902 [HOBBS_PLT2 528361 [MADDOX_1 113.800] Solution diverges; No voltage issues issues
118.000] voltage collapse observed
observed
Sooews | ps | 527902 [HOBBS_PLT2 525832 [TUCO_INT 7345.00]- Solution diverges; | No voltage issues N"is"s‘l’J'zge
118.000] 526936 [YOAKUM_345 345.00] CKT 1 voltage collapse observed
observed
. . . No voltage
2026W5 P3 527902 [HOBBS_PLT2 526936 [YOAKUM_345 345.00]- Solution diverges; No voltage issues ssues
118.000] 527896 [HOBBS_INT 7345.00] CKT 1 voltage collapse observed
observed
. . . . No voltage
2026W5 P3 527902 [HOBBS_PLT2 527655 [RSVLT_CC_E 7345.00]- Solution diverges; Solution diverges; issues
118.000] 527656 [CROSSROADS 7345.00] CKT 1 voltage collapse voltage collapse observed
. . . No voltage
2026W5 P3 527902 [HOBBS_PLT2 527656 [CROSSROADS 7345.00]- Solution diverges; No voltage issues issues
118.000] 527802 [EDDY_CNTY 7345.00] CKT 1 voltage collapse observed
observed
. . . No voltage
2026W5 p3 527902 [HOBBS_PLT2 527896 [HOBBS_INT 7345.00]- Solution diverges; No voltage issues issues
118.000] 527965 [KIOWA  7345.00] CKT 1 voltage collapse observed
observed
Solution
2026W5 P3 527902 [HOBBS_PLT2 525832 [TUCO_INT 7345.00]- Solution diverges; Solution diverges; diverges;
118.000] 511456 [0.K.U.-7 345.00] CKT 1 voltage collapse voltage collapse voltage
collapse
Joo6ws | ps | 527902 [HOBBS_PLT2 525832 [TUCO_INT 7345.00]- Solution diverges; | Solution diverges; Nois‘;‘l’i':ge
118.000] 515458 [BORDER  7345.00] CKT 1 voltage collapse voltage collapse observed
UNIT 1 BUS 527903 Solution diverges; No voltage issues No voltage
2026W5 | P1 [HOBBS_PLT3 NP gse’ obsegrve g issues
118.000] & P observed
. . . . No voltage
2026W5 p3 528331 [ASGI10-010 526331 JONES_1 122.000] Solution diverges; No voltage issues issues
113.800] voltage collapse observed
observed
. . . . No voltage
2026W5 P3 528331 [ASGI10-010 526332 JONES_2 122.000] Solution diverges; No voltage issues issues
113.800] voltage collapse observed
observed
. . . . No voltage
2026W5 P3 528331 [ASGI10-010 527903 [HOBBS_PLT3 118.000] Solution diverges; No voltage issues issues
113.800] voltage collapse observed
observed
. . . No voltage
2026W5 P3 528331 [ASGI10-010 527655 [RSVLT_CC_E 7345.00]- Solution diverges; No voltage issues issues
113.800] 527656 [CROSSROADS 7345.00] CKT 1 voltage collapse observed
observed
Sosews | pa | 528331[ASGI10-010 525832 [TUCO_INT 7345.00]- Solution diverges; | No voltage issues N"is"s‘j::ge
113.800] 511456 [0.K.U.-7 345.00] CKT 1 voltage collapse observed
observed
. . . ) . . No voltage
2026W5 p3 528361 [MADDOX_1 526331 JONES_1 122.000] Solution diverges; Solution diverges; issues
113.800] voltage collapse voltage collapse
observed
. . . ) . . No voltage
2026W5 p3 528361 [MADDOX_1 526332 JONES_2 122.000] Solution diverges; Solution diverges; issues
113.800] voltage collapse voltage collapse
observed
. . . . No voltage
2026W5 P3 528361 [MADDOX_1 527161 [MUSTANG_ 1 113.800] Solution diverges; No voltage issues issues
113.800] voltage collapse observed
observed
. . . . No voltage
2026W5 P3 528361 [MADDOX_1 527162 [MUSTANG_ 2 113.800] Solution diverges; No voltage issues issues
113.800] voltage collapse observed
observed
. . . . No voltage
2026W5 P3 528361 [MADDOX_1 527163 [MUSTANG_3 122.000] Solution diverges; No voltage issues issues
113.800] voltage collapse observed
observed
) . . . No voltage
2026W5 P3 528361 [MADDOX_1 527884 [CUNINGHAMA4 113.800] Solution diverges; No voltage issues issues
113.800] voltage collapse observed
observed
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Tolk unit 1 Tolk unit 1
Y TPL- Conti 1 Conti 2 converted to and 2
ear 001-4 ontingency ontingency Tolk Unit1 and 2
OFF Synchronous converted to
event Condenser; Tolk Synchronous
unit 2 OFF Condenser
. . . . No voltage
2026W5 p3 528361 [MADDOX_1 527901 [HOBBS_PLT1 118.000] Solution diverges; No voltage issues issues
113.800] voltage collapse observed
observed
. . . . No voltage
2026W5 P3 528361 [MADDOX_1 527902 [HOBBS_PLT2 118.000] Solution diverges; No voltage issues issues
113.800] voltage collapse observed
observed
. . . ) . . No voltage
2026W5 P3 528361 [MADDOX_1 527903 [HOBBS_PLT3 118.000] Solution diverges; Solution diverges; issues
113.800] voltage collapse voltage collapse
observed
N |
Soo6ws | ps | 528361 [MADDOX 1 525832 [TUCO_INT 7345.00]- Solution diverges; | No voltage issues Ois"s‘fj:ge
113.800] 526936 [YOAKUM_345 345.00] CKT 1 voltage collapse observed
observed
. . . . No voltage
2026W5 P3 528361 [MADDOX_1 527655 [RSVLT_CC_E 7345.00]- Solution diverges; Solution diverges; issues
113.800] 527656 [CROSSROADS 7345.00] CKT 1 voltage collapse voltage collapse observed
. . . No voltage
2026W5 p3 528361 [MADDOX_1 527656 [CROSSROADS 7345.00]- Solution diverges; No voltage issues issues
113.800] 527802 [EDDY_CNTY 7345.00] CKT 1 voltage collapse observed
observed
Soo6ws | p3 528361 [MADDOX_1 525832 [TUCO_INT 7345.00]- Solution diverges; | Solution diverges; Nﬂ;ﬁ'éige
113.800] 511456 [0.K.U.-7 345.00] CKT 1 voltage collapse voltage collapse
observed
Sooews | p 528361 [MADDOX_1 525832 [TUCO_INT 7345.00]- Solution diverges; | No voltage issues NOiSVS‘;'zge
113.800] 515458 [BORDER  7345.00] CKT 1 voltage collapse observed
observed
Tuco to OKU 345KV Solution diverges; | No voltage issues No voltage
2026W5 P1 issues
(Jo1) voltage collapse observed
observed

5. Conclusion

This system impact study performed showed the need to convert one of the Tolk units to
synchronous condenser operation immediately and to convert both the Tolk units to synchronous
condensers by mid 2020s to mitigate TPL-001-4 P3 multiple contingency (loss of generator
followed by N-1 transmission outage) event issues.

It is also observed that there is a huge real power deficiency in SPS area by mid 2020s causing
severe steady state issues. Conversion of both the Tolk units to synchronous condenser operation
alone cannot mitigate all the transmission system performance issues in later years. New
generation installation will greatly improve system performance with real and reactive power
capability with the changed operation of the Tolk units.
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