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GLOSSARY OF ACRONYMS AND DEFINED TERMS

Acronym/Defined Term

Meaning

Base Period

CCN

Commission

Cl

EC

ELR

FERC

Gl

HPILS

kV

LI

NERC

NTC

OG&E

O&M

OATT

April 1, 2018 through March 31, 2019
Certificate of Public Convenience and Necessity
New Mexico Public Regulation Commission
Constructability |

Economic Project

End of Life Replacement Project

Federal Energy Regulatory Commission
Generation Interconnection Project

High Priority Incremental Load Study

Kilovolt

Load Interconnection Project

North American Electric Reliability Corporation
Notification to Construct

Oklahoma Gas & Electric

Operation and Maintenance

Open Access Transmission Tariff



Acronym/Defined Term

Meaning

Operating Companies

OPGW
oT

RE
RTU
SPP

SPS

SR

Test Year

Transmission business area

TI
WBS
Xcel Energy

XES

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

Optical Ground Wire

Other Project

Reliability Project

Remote Terminal Unit

Southwest Power Pool

Southwestern Public Service Company, a New
Mexico corporation

System Refurbishment Project

Historical Test Year Period consisting of the Base
Period and further incorporating all proper
adjustments and capital additions

Transmission and Operating Services
business area

Transmission Interconnection Project
Work Breakdown Structure
Xcel Energy Inc.

Xcel Energy Services Inc.
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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”) and 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.

| 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. | also actively participate on
behalf of SPS in the Southwest Power Pool’s (“SPP”) transmission planning
activities. In addition, | participate in the preparation of the SPS transmission

1
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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.

Please describe your educational background.

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

Do you hold a professional license?

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

Have you filed testimony before any regulatory authorities?

| submitted written testimony with the New Mexico Public Regulation

Commission (“Commission”) regarding a Certificate of Public Convenience and
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Necessity (“CCN”) in Case No. 19-00157-UT.> | have also submitted written
testimony with the Federal Energy Regulatory Commission (“FERC”) regarding a

filing by the SPP in Docket No. ER18-2358-000.

! In the Matter of Southwestern Public Service Company’s Application Requesting: (1) Issuance of
a Certificate of Public Convenience and Necessity Authorizing Construction and Operation of a 345-kV
Transmission Line and Associated Facilities in Eddy County, New Mexico; (2) Location Approval of the
345-kV Transmission Line; (3) Determination of the Necessary Right-of-Way Width; and (4) Authorization
to Accrue an Allowance for Funds Used During Construction for the Transmission Line and Associated

Facilities; Case No. 19-00157-UT (pending).
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ASSIGNMENT AND SUMMARY OF TESTIMONY AND
RECOMMENDATIONS

What is your assignment in this proceeding?

My testimony will address the following topics:

1.

I explain how the Transmission capital projects are ranked, estimated,
selected for funding, and managed.

| present the major Transmission capital additions from April 1, 2018
through August 31, 2019, including the cost data for: the capital
additions that closed to plant-in-service during the period of April 1,
2018 through March 31, 2019; and the capital additions that are
expected to close to plant-in-service during the period from April 1,
2019 through August 31, 2019.

| discuss the overall Operation and Maintenance (“O&M?”) expenses
for the Transmission business area for the Test Year’ and how the
level of expenses are reasonable and necessary to support the electric
service SPS provides to its New Mexico retail customers, and that they
are representative of future costs.

I discuss the study that was completed and identified the need to
operate the Tolk Station generators as synchronous condensers
because of the reduced operation of Tolk Station.

Please summarize the conclusions and recommendations in your testimony.

The Transmission capital additions totaling $92,790,457 on a New Mexico retail

basis for the period of April 1, 2018 through August 31, 2019 that SPS is

requesting in this filing are reasonable and necessary to provide, maintain, and

2 The Test Year is the Historical Test Year Period consisting of the Base Period (April 1, 2018
through March 31, 2019) and further incorporating all proper adjustments and capital additions.
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secure the properties and facilities that are used by SPS to provide safe and
reliable electric utility service for its customers. The total amount consists of
costs for projects placed in service during the period of April 1, 2018 through
March 31, 2019 of $56,083,543, and to be placed in service during the period
April 1, 2019 through August 31, 2019 of $36,706,914. These costs were
prudently incurred and consist of reasonable and necessary capital projects to
construct, equip, and repair SPS’s transmission system. These capital projects
were necessary to provide functional and safe facilities for SPS’s operations and
are used in providing service to customers. Therefore, the Commission should
authorize Transmission capital additions to be included in SPS’s rate base.

SPS’s Test Year Transmission O&M expenses are reasonable and
necessary to support the electric service SPS provides to its New Mexico retail
customers and are representative of SPS’s future costs. These costs are for
services for the operation and maintenance of SPS’s transmission system. These
services are necessary to provide reliable and safe transmission services to
support SPS’s operations and are used in providing service to customers. SPS’s
standard practice includes efforts to manage and minimize related O&M expense.

Finally, because of the current reduced operations and proposed retirement
of the Tolk Station, SPS must address voltage stability and reliability needs on the

5
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transmission system. SPS’s solution to address this need is to install the
necessary equipment to allow the two generators to operate as synchronous
condensers at the Tolk Station site. This solution is reasonable and necessary to
assure the continued stability and reliability of the SPS transmission system.
Were Attachments JJC-1 through JJC-8 prepared by you or under your
direct supervision?

The preparation of Attachment JJC-1 is discussed below. Attachments JIC-2, 3
and 6 were prepared by my staff, as well as SPS witness Laurie J. Wold and her
staff. The information in Attachment JJC-2, and part of the information included
in Attachment JJC-3 is included in Ms. Wold’s Attachment LJW-2. The
information in Attachment JJC-6 is included in Ms. Wold’s Attachment LJW-3.
Attachments JJC-4 and JJC-5 were prepared by my staff. Attachment JJC-7 was
prepared under the supervision of SPS witness Arthur P. Freitas and represents
the Operations and Maintenance Expenses provided in Mr. Freitas’ direct
testimony, Attachment APF-6. Attachment JJC-8 was prepared on August 11,
2017 by the SPS Transmission Planning South department before | became the

Manager of the department. | have reviewed these attachments and believe them

to be accurate and complete.
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How were New Mexico retail jurisdictional amounts in your testimony and
attachments calculated?

Throughout this testimony, | quantify the expense and asset amounts on a New
Mexico retail basis based upon the jurisdictional allocation percentages Mr.
Freitas uses to develop the New Mexico retail revenue requirement in his
Attachment APF-6. Mr. Freitas is responsible for calculating jurisdictional
allocation percentages that apply to the various costs components in the cost of
service. My staff and | conferred with Mr. Freitas and his staff to determine these
New Mexico retail jurisdictional amounts presented in my testimony and
attachments. If the percentages used to allocate amounts to the New Mexico retail
jurisdiction change, those new allocation percentages will need to be applied to
the total company numbers to derive updated New Mexico retail amounts. My
Attachment JJC-1 contains the total company numbers and the jurisdictional
percentages used to derive the New Mexico retail amounts in my testimony. |
have reviewed Attachment JJC-1 and was engaged in its development, and |

believe it to be accurate and complete.
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I11.  THE RANKING, ESTIMATION, AND MANAGEMENT OF
TRANSMISSION CAPITAL ADDITIONS

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

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
infrastructure to serve our customers.

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

The Transmission Planning functional area develops the concept for transmission
projects through technical studies that include: new distribution load-serving
substations; transmission upgrades based on the North American Electric
Reliability Corporation (“NERC”) reliability standards; new generation and
transmission service requests; and discussions with SPP planning staff. SPP also
may issue to SPS a Notification to Construct (“NTC”) for reliability projects
(*RE™), projects to provide transmission service under the SPP Open Access
Transmission Tariff (“OATT”), projects that have been determined by SPP to
provide regional economic benefits, or projects required to provide service to new

8
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delivery points under the SPP OATT. SPP issues an NTC for transmission
projects that it has studied and determined are needed and beneficial to the
transmission network. An NTC is SPP’s notification to the affected utility(ies)
instructing them to build the specific project(s) listed in the NTC per the
minimum requirements outlined for each project. All capital projects are ranked
using a 10-point risk assessment metric. The risk assessment categories are
shown in Attachment JJC-4. Key drivers for the risk prioritization strategy
include strategic, compliance, contractual agreements, reliability and regulatory
mandated, economic, external, and other risk factors. The risk assessment process
ranks projects on a scale of categories 1 through 10, with 10 being most urgent
and 5 through 10 being non-discretionary. Non-discretionary projects include
outages, contractual agreements, regulatory mandated, projects that have received
an NTC, interconnection agreements under FERC, and projects that have received
a high ranking during the prioritization process.

Please describe how the Transmission business area develops cost estimates
for the funding of proposed Transmission capital additions.

Please refer to Attachment JJC-5, which shows the general estimating steps and

what project information is available as a project goes from creation to
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construction. When a project is prepared for the capital budget, a preliminary
scope is developed by Transmission Planning or other submitting organization
and provided to the Project Management organization. Project Management then
requests cost estimates from the Substation/Transmission Engineering & Design
organization. Project Management and Substation/Transmission Engineering &
Design are both part of the Portfolio Delivery organization. The Portfolio
Delivery organization is responsible for the management of project design and
construction and insuring projects are constructed within the desired scope
requirements and the approved financial costs.

Although projects can be initiated by different mechanisms as previously
discussed, the estimating process is the same. An initial estimate is requested. If
the project is an internally-developed budget item, the initial estimate is a scoping
estimate and 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.

Each project proceeds through design reviews, called the “constructability

process,” which reviews the scope, cost and feasibility estimates, and schedules of
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a project at different stages in the project’s development. The Constructability |
(“C1”) review evaluates the validity of the initial scope and looks for a fatal flaw
in the proposed project. A £30% scoping estimate is developed after completion
of the C1 review. The project then proceeds to a Constructability 1.5 review.
This review involves a field visit to the area of the project to identify any issues
which cannot be discovered through review of drawings. If changes are necessary
due to issues discovered during a field visit, then the scope is modified. The
project next proceeds through the Constructability Il review, where a £20%
accuracy appropriation estimate is required.

Following completion of the project design, but prior to start of
construction, a *10% engineering estimate is developed. The engineering
estimate is the most accurate estimate created for the project and is prepared after
due consideration of the construction site and inclusion of 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, information regarding the site and scope is known. Information

11
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regarding external influences such as final material delivery, outage windows, and
contractor availability may be less certain.

During the constructability process, input is sought 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.

SPS uses an estimating software program, Hard Dollar, to generate cost
estimates. Hard Dollar 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 that are generated
internally.

As an example, please explain how cost estimates were derived for the OPIE
Hobbs-Kiowa 345kV PID 30637 project.
The OPIE Hobbs-Kiowa 345kV PID 30637 project resulted from the SPP High

Priority Incremental Load Study (“HPILS”) study process. The project was

12
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identified by SPP as a system improvement needed to facilitate the transfer of
generation located around Hobbs, New Mexico, to support load growth in
southeast New Mexico. It was also needed to prevent extreme low voltage
conditions under both normal and contingency conditions. Since an NTC was
issued and SPS had participated in the study process with SPP, SPS had provided
an initial study estimate for SPP’s use. This cost estimate was provided prior to
the issuance of an NTC by SPP. After SPP issued the NTC, SPS provided a
refined estimate, required by SPP’s procedures, upon acceptance of the NTC.
Because this project required a CCN in New Mexico, detailed routing information
and cost estimates were prepared by SPS and submitted to the Commission for
their independent review as part of SPS’s CCN application. Internally, the project
was moving through the project management and estimating processes described
above. Thus, cost estimates for the project were subject to multiple levels of
review and oversight.

Please explain how Transmission capital costs are managed?

After the estimates are developed, all projects follow a project flow process that
requires reviews and approvals at the budget, management, senior management,

and executive levels. After this approval, capital projects are approved through

13
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the budgeting process, and they are reviewed on a monthly basis to compare the
monthly forecast to actual funds spent. A review is also performed to compare
year-to-date actual performance with vyear-to-date and year-end forecasts.
Deviations are identified and recommendations to meet financial targets are
reviewed and approved. 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 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 through actions including: accepting
the cost variance; modifying the scope of the project to reduce the cost;
suspending the project for further studies; or cancelling the project.

How are contingencies encountered during the year handled in managing the
capital budget?

The approved, overall Transmission capital budget contains contingency funds
identified for use on transmission, generation, and transmission to transmission

interconnection agreements that may not have been executed when the budget

14
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was developed. Such contingency budgets are necessary because projects
resulting from Generation Interconnection (“GI”) agreements, when executed,
must be constructed in a timely manner per the SPP Generator Interconnection
Procedures. Projects required for Transmission Interconnection (“TIs”) are also
required to be constructed in a timely manner per 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 capital budget also
includes amounts for transmission lines and substations to cover unexpected
events that require capital expenditures. These funds are utilized to address
emergency outages that occur during the year. These capital amounts included in
the budget are developed based on historical requirements for the repair of failed

equipment and/or 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 Transmission capital additions that
have closed or are expected to close to plant-in-service for the period of April 1,
2018 through August 31, 2019. SPS has included these capital additions in its
Test Year rate base. In Subsection A, | discuss the capital additions that have
closed to plant-in-service during the period of April 1, 2018 through March 31,
2019. In Subsection B, | discuss the capital additions that have closed to
plant--in-service or are expected to close to plant-in-service during the period of
April 1, 2019 through August 31, 2019. All of these Transmission capital
additions support SPS’s ability to provide safe and reliable electric service to its

customers.

A. Transmission Capital Additions for the period of
April 1, 2018 through March 31, 2019

What is the dollar amount of the Transmission capital additions that SPS is
requesting in this case for the period of April 1, 2018 through March 31,
2019?

SPS is requesting $56,083,543 on a New Mexico retail basis in Transmission
capital additions for the period of April 1, 2018 through March 31, 2019. This

16
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amount consists of Transmission plant capital additions of $52,507,979, as well as
general plant capital additions of $3,575,548, and intangible plant capital
additions of $16° Attachments JJC-2 and JJC-3 provide all of the Transmission
capital additions closed to plant-in-service during this time period.

Have you prepared a list of SPS’s requested Transmission capital additions
closed to plant-in-service during the period of April 1, 2018 through March
31, 20197

Yes. Attachments JJC-2 and JJC-3 both list SPS’s requested Transmission capital
additions for the period from April 1, 2018 through March 31, 2019. Attachment
JJC-2 has columns similar to those contained in Ms. Wold’s Attachment LIW-2.
Attachment JJC-3 is arranged to facilitate description of the additions by project

group and provides the following information:

Column A Asset Class Identifies the type of asset.

Column B WABS Level 1 Project | Provides the Work Breakdown
Group Structure (“WBS”) Level 1 name of the
project group

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

® Capital Addition values may not match exactly due to rounding.

17
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Column D Project Description Provides a short title for the WBS
(WBS Level 2 Level 2 number for the project.
Description)
Column E Additions to Plant-in- | Provides the Total Company dollar
Service (April 1, amount for the plant additions for the
2018- March 31, period of April 1, 2018 through March
2019) Total Company | 31, 2019.
Column F Additions to Plant-in- | Provides the New Mexico Retail dollar
Service (April 1, amount for the plant additions for the
2018- March 31, period of April 1, 2018 through March
2019) NM Retail 31, 20109.
Column G WABS Level 1 Project | Provides a short description of the
Group Description focus of the project group
Column H Cost Recovery Specifies the method of cost recovery
for the project group
Column 1 Project Category Provides a classification of the project
group’s type

Please describe the different cost recovery methods listed in Attachment

JJC-3, column H.

The cost recovery method in column H of Attachment JJC-3 explains how the

capital costs are recovered. The different cost recovery methods are as follows:

e Customer Funded — means that capital funds for the project are provided

by the interconnection customer.

18
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e SPP Balanced Portfolio — means the revenue recovery follows the SPP
Balanced Portfolio method of cost recovery as outlined in SPS witness
William A. Grant’s direct testimony.

e SPP Base Plan — means that the cost recovery follows the SPP
highway/byway method of cost recovery as outlined in Mr. Grant’s direct
testimony.

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

e SPS Directly Assigned — means that 100% of the revenue requirements
are paid by SPS retail customers.

Some projects can have a combination of recovery methods as noted in
Attachment JJC-3. Mr. Grant discusses the SPP cost recovery methods in more
detail in his testimony. 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 as shown on Attachment
JJC-3.

The Transmission capital additions listed in Attachment JJC-3 support SPS’s
transmission operations and SPS’s ability to provide safe and reliable electric
service to its customers. These additions are for expanding the SPS transmission
system infrastructure and for upgrading the SPS transmission system to
interconnect new generation resources, to maintain reliability, and to improve

load-serving capability.
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As shown in Table JJC-1, the Transmission capital additions for the period
of April 1, 2018 through March 31, 2019 fall within the following seven project
categories:  Economic Projects; Generation Interconnection Projects; Load
Interconnection Projects; Reliability Projects; System Refurbishment Projects;
Transmission Interconnection Projects; and Other Projects. 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-1

Transmission Capital Additions
for the Period of April 1, 2018 through March 31, 2019

Transmission
Capital Additions

Transmission
Capital Additions

Project Category (total company) (NM retail)
Economic (“EC”) ($347,025) ($70,964)
?‘gllt?’r)atlon Interconnection ($3,745,523) ($716,242)
Load Interconnection (“LI") $4,766,127 $996,780
Reliability (“RE™) $214,119,726 $43,978,751
System Refurbishment (“SR”) $42,869,137 $8,841,111
;I:‘r_la_l?f)mlssmn Interconnection ($314,325) ($64,277)
Other (“OT”) $12,304,349 $3,118,384
TOTAL $269,652,466 $56,083,543

20
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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 New Mexico

retail customers benefit from these capital additions because they also provide

improved access to market-based energy resources. The total investment in this

category is ($70,964) on a New Mexico retail basis. The projects described below

account for 100% of the total capital additions in this category. These projects are

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

Hitchland to Woodward (-$54,976 NM retail) (-$268,840 total
company) (WBS Level 2 Number A.0000244.002) — This project
constructed a double-circuit 345 kilovolt (“kV”) transmission line
between the Hitchland Substation, near Guymon, Oklahoma, and
Oklahoma Gas & Electric’s (“OG&E”) Woodward Substation, near
Woodward, Oklahoma. This project is also a Transmission
Interconnection Project, and therefore only half of the total shown
(-$27,488 NM retail) (-$134,420, total company) is credited to
Economic Projects. SPS constructed approximately 30 miles of the
line from Hitchland Substation to OG&E’s Beaver County Substation.
OG&E constructed the line from Beaver County Substation to its
Woodward Substation. SPP issued SPS an NTC for this project.

TUCO Mooreland (Woodward) (-$86,952 NM retail) (-$425,209
total company) (WBS Level 2 Numbers A.0000417.003, .015, and
A.0000665.005) — This project constructed a single-circuit 345-kV
transmission line between the TUCO Substation, near Lubbock, Texas,
and Woodward, Oklahoma. This project is also a Transmission
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Interconnection Project, and therefore only half of the total shown
(-$43,476 NM retail) (-$212,605 total company) is credited to
Economic Projects. 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 OG&E’s Woodward Substation. The 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 New
Mexico retail customers by enhancing SPS’s transmission system reliability with
these additional resources and facilities on the system. The total investment in
this category during the period is ($716,242) on a New Mexico retail basis. The
projects described below account for more than 100% of the total capital additions
in this category because other projects had customer contributions, 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
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system, which is integral to SPS’s ability to provide reliable electric service to its
customers.

e Cochran Plains Line Ratings ($189,434 NM retail) ($926,365 total
company) (WBS Level 2 Numbers A.0001183.001, .004, .005. and
.006) — This project increased the line and substation terminal ratings
of the 115-kV lines U-19 and U-20 between Cochran Co. Interchange
and Lea County Plains Switching Station. This project was needed to
provide the capacity to accommodate the new 350 MW Wildcat Ranch
wind farm generation connected at Lost Draw Switching Station.

e GEN 2012-020 Hale Co Wind, 478MW ($46,211 NM retail)
($177,510 total company) (WBS Level 2 Numbers A.0000902.001,
and .002) — This project constructed a new 230-kV terminal at TUCO
Interchange for the interconnection of the Hale County 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 for the wholesale customers is
made under the SPP OATT as their request constitutes a request for network
transmission service. These capital additions may have incidental benefits to
SPS’s New Mexico retail customers by enhancing SPS’s transmission system

reliability with these additional facilities on the system. The total investment in
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this category is $996,780 on a New Mexico retail basis. The project described

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

because other projects had customer contributions, which removed dollars from

the total capital additions. The other 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.

e Interconnection XTO Mahoney ($1,128,516 NM retail) ($5,478,631

total company) (WBS Level 2 Numbers A.0001008.001, .002, .004,

.005, .006, .009, and .010) — This project installed the new Mahoney

Switching Station to provide a new 230-kV service point to XTO.

This project group includes both General and Transmission Plant
additions.

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 from the SPP Transmission
Expansion Planning process and NERC compliance fall into this category as well.
SPS New Mexico 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 $43,978,751 on a New Mexico retail basis. The
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projects described below account for approximately 82% of the total capital

additions in this category. The remaining 18% of the 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.

Atoka-Eagle Creek ($2,984,440 NM retail) ($14,529,578 total
company) (WBS Level 2 Numbers A.0000540.001, .003, .004, .016,
.017, and .018) — This project constructed a 115-kV transmission line
between the Atoka and Eagle Creek Substations near Artesia, New
Mexico. The project is needed to address low voltages in the area.
SPP issued SPS an NTC for this project. This project group includes
both General and Transmission Plant additions.

Carlisle to Wolfforth ($2,072,169 NM retail) ($9,982,693 total
company) (WBS Level 2 Numbers A.0000511.001, .003, .004, .008,
.009, .015, .016, .017, .018, .020, .021, .022 and .026) — This project
constructed a new 230-kV line between the Carlisle and Wolfforth
substations and substation line terminals to accommodate the new
transmission line. This project was needed for reliability and load
growth in the surrounding area. SPP issued SPS an NTC for the
project. This project group includes both General and Transmission
Plant additions.

Cochran Co - Whiteface 115kv ($990,233 NM retail) ($4,743,215
total company) (WBS Level 2 Numbers A.0000194.001, .005, .006,
.007, and .008) — This project reconductored the 4.4 mile segment of
the 69-kV transmission line from Cochran County Substation to
structure number 55 at Whiteface Tap. SPP issued SPS an NTC for
this project.  This project group includes both General and
Transmission Plant additions.

NE Hereford to New Center St. 115 kV Line ($2,003,367 NM
retail) ($9,608,886 total company) (WBS Level 2 Numbers
A.0000296.005, .006, .007, .008, .009 and .013) — This project
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constructed a new 115-kV line from Northeast Hereford Interchange to
a new distribution substation named New Center St. (La Plata) to
allow the 69-kV substation to be removed from the 69-kV Hereford
Loop. This allowed the Hereford Interchange and the Northeast
Hereford Interchange 115/69-kV transformers to stay under their
ratings. This project was needed for system reliability. SPP issued
SPS an NTC for this project. This project group includes both General
and Transmission Plant additions.

OPIE 2 Kiowa-Road Runner 345kV Conv_PID 30639 ($4,237,091
NM retail) ($20,720,087 total company) (WBS Level 2 Numbers
A.0000424.088, .089, .091, .093, .095, .225, and A.0002049.001 and
.002) — This project installed new 345/115-kV transformers at the
Kiowa and Roadrunner substations, and constructed a new
345/115-kV double circuit transmission line between the Kiowa and
Potash Junction substations. The project was needed for reliability
reasons and SPP issued SPS an NTC for the project.

OPIE 3 Kiowa-China Draw 345kV_PID 30638 ($13,938,760 NM
retail) ($67,823,607 total company) (WBS Level 2 Numbers
A.0000424.085, .086, .087, .160, .163, .164, .165, .167, .168, and
.169) — This project installed new 345/115-kV transformers at North
Loving and China Draw substations. It also constructed a new 345-kV
transmission line from Kiowa to North Loving to China Draw
substation. The project was needed for reliability and SPP issued SPS
an NTC for this project. This project group includes both General and
Transmission Plant additions.

OPIE Potash-Livingston Ridge Recond ($1,687,824 NM retail)
($8,253,745 total company) (WBS Level 2 Numbers
A.0000424.143, .144, .145, .150, and .226) — This project rebuilt 13.5
miles of 115-kV line between Potash Junction and Livingston Ridge
substations. SPP issued SPS an NTC for this project.

OPIE TUCO-Hobbs 345kV_PID 30376 ($1,184,796 NM retail)
($5,793,853 total company) (WBS Level 2 Numbers
A.0000673.022, .024, .026, and .041) — This project constructs a
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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.

Roosevelt Cty 230 Brkr 1/2 ($2,067,917 NM retail) ($10,062,100
total company) (WBS Level 2 Numbers A.0000519.001, .004 and
A.0001353.001) — The project re-configured the Roosevelt County
Substation 230-kV bus to a double-bus, double breaker configuration
to accommodate the addition of the Pleasant Hill 230-kV line terminal.
The upgraded configuration improves reliability and mitigates long-
term outages in the event of a breaker that fails to open. This project
group includes both General and Transmission Plant additions.

Sierra Substation (RIAC Conversion) ($902,384 NM retail)
($4,322,698 total company) (WBS Level 2 Numbers
A.0001300.009, .013, .014, .020, .022, .023, and .025) — This project
constructed a new 115-kV distribution substation and the conversion
of a 2 mile 69-kV transmission line to 115-kV operation. SPP issued
SPS an NTC for this project. This project group includes both General
and Transmission Plant additions.

SPS Walkemeyer 345 115 280 MVA SUB ($2,864,406 NM retail)
($13,929,487 total company) (WBS Level 2 Numbers
A.0001310.001, .002, .003, .004, .006, .007, .008, .012 and .013) —
This project constructed the new Carpenter Switching Station
(formerly Stevens County) which is located on the 345-kV line from
Hitchland Interchange to Finney Switching Station. This project was
needed to address low voltages in the area. SPP issued SPS an NTC
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for this project. This project group includes both General and
Transmission Plant additions.

e W40 Reconductor Canyon West-Deaf Smith ($1,246,593 NM
retail) ($6,096,050 total company) (WBS Level 2 Numbers
A.0001319.005, .006, .007, .008, .009, .010, and .011) — This project
wrecked out and rebuilt 26 miles of 115-kV transmission line running
from Canyon West Substation to Deaf Smith Interchange. This project

was needed to eliminate the overloading of this segment during certain
system conditions. SPP issued SPS an NTC for this project.

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 equipment and aged or failed equipment.
SPS’s New Mexico retail customers benefit from these capital additions through a
restoration of service, improved transmission reliability, the prevention of
possible future outages, and avoiding 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 $8,841,111 on a New Mexico retail basis. The projects described
below account for approximately 84% of the total capital additions in this
category. The remaining 16% of the 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.
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345 115kV 448MVA Xfmr spare Sub ($665,174 NM retail)
($3,252,815 total company) (WBS Level 2 Number A.0001267.001)
— This project purchased a spare 345/115-kV, 448 MVA transformer
to provide a reserve unit in the event of a failure of one of the
numerous similar transformers in service in the SPS service area.

ELR - Breakers - SPS ($783,528 NM retail) ($3,831,582 total
company) (WBS Level 2 Numbers A.0000640.020, .021, .023, and
.034) — The term "ELR" stands for End of Life Replacement. This
project replaced circuit breakers that had reached the end of their
useful life. This work was done at multiple substations as part of a
multi-year program to replace breakers that are obsolete, for which
parts are no longer available and require significant operations and
maintenance spend to keep them in service.

Line ELR SPS ($4,021,348 NM retail) ($19,571,764 total company)
(WBS Level 2 Numbers A.0000499.004, .011, .012, .013, .015, .016,
.017, and .018) - 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, which were discovered through
line inspections. Work in the ELR group included emergent work,
planned usually 12 to 18 months in advance of the work being
performed. Typically, this work replaced capital property units on a
like-for-like basis and returned the transmission line to overall good
health. This project group includes both General and Transmission
Plant additions.

S&E - SPS Line ($1,915,309 NM retail) ($9,366,181 total company)
(WBS Level 2 Numbers A.0000303.007, .028, .040, .041, .044, .045,
.046, .047, and .050) — 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.
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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 New Mexico 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 investment in this
category is ($64,277) on a New Mexico Retail basis. The project described below
accounts for more than 100% of the total capital additions in this category
because other projects posted credits, 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 Hitchland Il (Optima) ($6,687 NM retail) ($32,699 total company)
(WBS Level 2 Number A.0000974.012) — This project installed a
new 345-kV interchange in Texas County, Oklahoma, north of the
existing SPS Hitchland Interchange. The 345-kV bus at Hitchland
Interchange cannot be feasibly expanded so the new Optima Switching

Station will provide additional interconnection capability to the
345-kV system in that area.
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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 $3,118,384 on a New Mexico retail basis.
The projects described below account for approximately 87% of the total capital
additions in this category. The remaining 13% of the 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.

e Physical Security ($1,003,272 NM retail) ($4,518,818 total
company) (WBS Level 2 Numbers A.0000710.001, .003, .007,
and.008) — 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.

e RTU - EMS Upgrade - SPS ($230,996 NM retail) ($832,076 total
company) (WBS Level 2 Numbers A.0000588.001, .010, and .011) -

This project replaced remote terminal units ("RTU") that were at the
end of their useful service life.
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e Security Access Control System ($532,481 NM retail) ($1,918,059
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.

e SPS Sub Communication Network Group 1 ($174,076 NM retail)
($792,913 total company) (WBS Level 2 Numbers A.0000795.001
and .003) — These projects provided for the construction of a fiber
optics communication infrastructure within the SPS region. The first
leg of a multi-year effort will start 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 system. This project
group includes both General and Transmission Plant additions.

e Transportation - SPS ($719,866 NM retail) ($2,593,044 total
company) (WBS Level 2 Numbers 11302945, A.0006056.223, 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 have the necessary
equipment to perform needed transmission construction work.

Are the Transmission capital additions for the period of April 1, 2018
through March 31, 2019 presented in Attachment JJC-3 reasonable and
necessary?

Yes. As discussed in my testimony above, the Transmission capital additions

presented in Attachment JJC-3 are reasonable and necessary to expand and
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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.

B. Transmission Capital Additions for the Period of
April 1, 2019 through August 31, 2019

Please describe the Transmission capital additions SPS is requesting to
include in its rate base for the period of April 1, 2019 through August 31,
2019.

The capital additions that have been or will be placed in service during the period

of April 1, 2019 through August 31, 2019 that SPS is requesting to include in rate
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base are similar to the projects that were closed during the period of April 1, 2018
through March 31, 2019 and that are discussed in the previous section of my
testimony. As with 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 April 1, 2019 through August 31, 2019 that SPS is requesting to
include in rate base?

SPS is requesting $36,706,914 on a New Mexico retail basis in Transmission
capital additions for the period of April 1, 2019, through August 31, 2019. This
amount consists of Transmission plant capital additions of $34,825,466, and
general plant capital additions of $1,881,448. Attachment JJC-6 provides all of
the anticipated Transmission capital additions to plant-in-service during this time
period.

Please describe the information included in Attachment JJC-6, which
provides details about the dollar amount for Transmission capital additions
for the period of April 1, 2019, through August 31, 2019.

Attachment JJC-6 provides the following information:
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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— | WBS Level 1 Project | Provides the WBS Level 1 name of the
Group project group
Column E — | Additions to Plant-in- | Provides the Total Company dollar
Service (April 1, amounts for the plant additions for the
2019- August 31, period of April 1, 2019 through August
2019) Total Company | 31, 2019.
Column F— | Additions to Plant-in- | Provides the New Mexico Retail dollar
Service (April 1, amounts for the plant additions for the
2019- August 31, period of April 1, 2019 through August
2019) NM Retail 31, 20109.

Please describe the Transmission capital additions placed in service for the

period of April 1, 2019 through August 31, 2019.

The Transmission capital additions listed in Attachment JJC-6 are the capital

additions that have been or will be placed in service between April 1, 2019 and

August 31, 2019. They are similar to the projects that were closed to plant-in-

service during the period of April 1, 2018 through March 31, 2019 and that are

discussed in the previous section of my testimony. They support SPS’s
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transmission operations and SPS’s ability to provide safe and reliable electric
service to its customers. As shown in Table JJC-2 below, the Transmission
capital additions for the period of April 1, 2019 through August 31, 2019 fall
within the following seven categories: EC; GI; LI; RE; SR; TI; and OT as
described in the previous section of my testimony. When a project group falls
into two project categories, the dollar cost of the project group is spread equally
between the two categories.

Table JJC-2

Transmission Capital Additions
for the Period of April 1, 2019 through August 31, 2019*

Transmission Transmission
Proiect Cat Capital Additions Capital Additions

roject Lategory (total company) (NM Retail)
Economic (“EC”) ($5,173) (%$1,058)
Eig\ltir)atlon Interconnection $4,482.944 $916.727
Load Interconnection (“LI™) $16,083,783 $3,454,473
Reliability (“RE”) $136,916,798 $28,094,652
System Refurbishment (“SR”) $16,158,498 $3,339,325
;I:‘r_?:l?)mlssmn Interconnection ($5,172) ($1,057)
Other ("OT”) $3,447,912 $903,854
TOTAL $177,079,590 $36,706,916

* Capital Addition values may not match exactly due to rounding.
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Please describe the types of projects included in the “EC” category.

The general description of the EC category is provided in the previous subsection
of this testimony, which applies to the projects included for the April 1, 2019
through August 31, 2019 time period identified as “EC” on Attachment JJC-6.
The total planned investment in this category amounts to ($1,058) on a New
Mexico retail 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) ($95 NM retail) ($466 total
company) — This project constructed a single-circuit 345-kV
transmission line between the TUCO Substation, near Lubbock, Texas,
and Woodward, Oklahoma. This project is also a Transmission
Interconnection Project, and therefore only half of the total shown
($48 NM retail) ($233 total company) is credited to Economic
Projects. 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 OG&E’s
Woodward Substation. The project was identified in the SPP’s
Balanced Portfolio Economic Studies. SPP issued SPS an NTC for
this project.
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Please describe the types of projects included in the “GI” category.

The general description of the Gl category is provided in the previous subsection

of this testimony, which applies to the projects included for the April 1, 2019

through August 31, 2019 time period identified as “GI” on Attachment JJC-6.

The total planned investment in this category amounts to $916,727 on a New

Mexico retail basis during the period. The projects described below account for

approximately 81% of the total capital additions in this category. The remaining

19% of the 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.

Cochran Plains Line Ratings ($105,039 NM retail) ($513,659 total
company) — This project increased the line and substation terminal
ratings of the 115-kV lines U-19 and U-20 between Cochran Co.
Interchange and Lea County Plains Switching Station. This project
was needed to provide the capacity to accommodate the new 350 MW
Wildcat Ranch wind farm generation connected at Lost Draw
Switching Station.

GEN 2013 027 Blue Cloud Wind ($136,665 NM retail) ($668,313
total company) — This project constructed the new 230-kV Needmore
Switching Station to accommodate the new wind generation from Blue
Cloud Wind.

Tuco Intg 345/230kV Auto #1 upgrade ($450,624 NM retail)

($2,203,625 total company) — This project upgraded the 345/230-kV
transformer at TUCO Interchange. This project was one of the shared
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network upgrades required for the connection of generation projects
approved by SPP in their DISIS 2014-002 study.

Please describe the types of projects included in the “LI1” category.

The general description of the LI category is provided in the previous subsection
of this testimony, which applies to the projects included for the April 1, 2019
through August 31, 2019 time period identified as “LI” on Attachment JJC-6.
The total planned investment in this category amounts to $3,454,473 on a New
Mexico retail basis during the period. The projects described below account for
approximately 85% of the total capital additions in this category. The remaining
15% of the 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.

e Interconnection Milwaukee ($1,817,884 NM retail) ($8,744,563
total company) — This project installed the new SPS Quincy
Switching Station to provide 115-kV service to South Plains Electric
Cooperative to serve new load from their new Milwaukee Substation.
This project group includes both General and Transmission Plant
additions.

e OPIE 3 Roadrunner 115/25kV Expansion ($575,196 NM retail)
($2,812,804 total company) — 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.
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e RB - Purnell Sub ($468,155 NM retail) ($1,649,457 total company)
— This project installed a new 115-kV terminal at SPS's XIT
Substation to provide 115-kV service to Rita Blanca Electric

Cooperative to serve new load from its new Wolves Substation. This
project group includes both General and Transmission Plant additions.

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

The general description of the RE category is provided in the previous subsection
of this testimony, which applies to the projects included for the April 1, 2019
through August 31, 2019 time period identified as “RE” on Attachment JJC-6.
The total planned investment in this category amounts to $28,094,652 on a New
Mexico retail basis during the period. The projects described below account for
approximately 84% of the total capital additions in this category. The remaining
16% of the 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.

e Ink Basin Substation ($2,639,137 NM retail) ($12,794,482 total
company) — This project constructed a new 230/115-kV, three breaker
ring bus interchange in the south-central part of Yoakum County,
Texas. Existing transmission circuits 115-kV V80 and 230-kV K93
were routed in to and out of the new interchange. A new 230/115-kV,
250 MVA, transformer provides a new source of power for the

115-kV. SPP issued SPS an NTC for this project. This project group
includes both General and Transmission Plant additions.
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e Mustang-Shell CO2 115kV Line ($3,761,501 NM retail)
($18,286,622 total company) — This project constructed a new
115-kV transmission line between the Mustang and Shell CO2
substations. The project was needed to address overloads in the area.
SPP issued SPS a NTC for this project. This project group includes
both General and Transmission Plant additions.

e OPIE TUCO-Hobbs 345kV_PID 30376 ($17,133,610 NM retail)
($83,778,297 total company) — This project constructs 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.

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

The general description of the SR category is provided in the previous subsection
of this testimony, which applies to the projects included for the April 1, 2019
through August 31, 2019 time period identified as “SR” on Attachment JJC-6.
The total planned investment in this category amounts to $3,339,325 on a New
Mexico retail basis during the period. The projects described below account for

approximately 80% of the total capital additions in this category. The remaining
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20% of the 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.

ELR - Relay - SPS ($388,126 NM retail) ($1,852,878 total
company) — The term "ELR" stands for End of Life Replacement.
This project replaced protective relays that had reached the end of their
useful life. This project group includes both General and Transmission
Plant additions.

Line ELR SPS ($820,775 NM retail) ($4,013,726 total company) —
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,
which were discovered through line inspections. Work in the ELR
group included emergent work, planned usually 12 to 18 months in
advance of the work being performed. Typically this work replaced
capital property units on a like-for-like basis and returned the
transmission line to overall good health.

S&E - SPS Line ($1,440,412 NM retail) ($7,043,855 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.

Please describe the types of projects included in the “T1” category.

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

of this testimony, which applies to the projects included for the April 1, 2019

through August 31, 2019 time period identified as “TI” on Attachment JJC-6.

The total planned investment in this category amounts to ($1,057) on a New
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Mexico retail 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) ($95 NM retail) ($466 total
company) — This project constructed a single-circuit 345-kV
transmission line between the TUCO Substation, near Lubbock, Texas,
and Woodward, Oklahoma. This project is also an Economic Project,
and therefore only half of the total shown ($47 NM retail) ($233 total
company) is credited to Transmission Interconnection Projects. 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 OG&E’s
Woodward Substation. The 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 is provided in the previous subsection
of this testimony, which applies to the projects included for the April 1, 2019
through August 31, 2019 time period identified as “OT” on Attachment JJC-6.
The total planned investment in this category amounts to $903,854 on a New

Mexico retail basis during the period. The projects described below account for

43



Case No. 19-00170-UT
Direct Testimony
of
Jarred J. Cooley
approximately 86% of the total capital additions in this category. The remaining
14% of the 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.

Fault Recorders - SPS ($71,856 NM retail) ($351,389 total company) —
This project installed fault recorders for disturbance monitoring at
substations

Physical Security ($199,843 NM retail) ($809,816 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.

Security Access Control System ($138,085 NM retail) ($497,399 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.

Tools COM Substation ($89,272 NM retail) ($321,569 total company)
— These projects purchased capital tools for construction and repair
activities.

Transportation - SPS ($275,358 NM retail) ($991,872 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.
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Are the Transmission capital additions presented in Attachment JJC-6
consistent with what is expected to be placed in service during the period of
April 1, 2019 through August 31, 20197

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-6 and it
is possible that other projects will emerge or replace those listed. Attachment
JJC-6 is a reasonable estimate of the total costs of the Transmission capital
investment that have been or will be placed in service during the period of April
1, 2019 through August 31, 2019.

Are the Transmission capital additions for the period presented in
Attachment JJC-6 reasonable and necessary?

Yes. As discussed in my testimony above, the Transmission capital additions
presented in Attachment JJC-6 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
same manner as the Transmission capital additions that were placed into service
during the period of April 1, 2018 through March 31, 2019. As with those

projects, SPS must construct new transmission lines and substations to
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interconnect new generation and to deliver energy reliably through the
transmission grid, as well as 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.
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V. TRANSMISSION BUSINESS AREA O&M EXPENSES

What topic do you cover in this section of your testimony?
In this section, I will discuss the types of O&M services the Transmission
business area provided to SPS during the Test Year. | will explain that SPS’s
Transmission business area O&M expenses for the Test Year are reasonable and
necessary to support the electric transmission services SPS provides to its New
Mexico retail customers. Finally, I will explain that these expenses are
representative of the ongoing level of cost SPS expects to incur for the
Transmission business area.
What are the types of O&M services and costs specifically associated with
SPS’s Transmission business area?
SPS’s Transmission business area is responsible for providing the planning,
siting, design, construction, operation, and maintenance of transmission assets.
SPS’s transmission system has transmission lines and substations that operate at
345, 230, 115, and 69-kV. The transmission system serves to transmit electricity
from SPS’s generating facilities and other energy resources to transmission-level
customers and to the distribution system.

Transmission O&M expenses include both native SPS costs and affiliate

charges. Native SPS costs are those costs incurred directly by SPS associated
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with the provision of electric service to customers. For example, the salaries of
SPS employees are native costs.

Another component of SPS’s O&M expenses are those associated with
services provided by XES to SPS. These services are in addition to, and not
duplicative of, the services that SPS employees provide. XES is a centralized
service company and the charges for its services must be provided “at cost,” or
without profit. Finally, O&M expenses also include charges to SPS from other
Operating Companies or affiliated interests. Similar to the charges from XES,
these services are charged to SPS “at cost,” and generally involve emergency
services such as storm restoration activities. SPS witness Melissa L. Schmidt
provides additional details regarding the methodology of charging affiliate costs
to SPS from XES and other affiliated interests.

The costs for these services also include labor, overheads, materials, and
supplies. SPS witness Michael T. Knoll provides testimony regarding labor costs,
SPS witness Richard R. Schrubbe provides testimony regarding pension and
related costs, and Ms. Schmidt provides testimony regarding the methodology of

billings for labor and labor-related overheads.
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Please describe SPS’s Transmission-related O&M expenses for which SPS
seeks recovery in its base rates.

These costs, which are provided in Attachment JJC-7 inclusive of native and XES
provided services, relate to the following FERC accounts and descriptions,

summarized in Table JJC-3:

Table JJC-3
Transmission Expenses by FERC Account Number

FERC Account Description of Expense

560 Operation Supervision and Engineering

562 Station Expenses

563 Overhead Line Expenses

564 Underground Line Expenses

566 Miscellaneous Transmission Expenses

567 Rents

568 Maintenance Supervision and Engineering

570 Maintenance of Station Equipment

571 Maintenance of Overhead Lines

Please generally describe the types of transmission activities related to costs
recorded to FERC Accounts listed in Table JJC-3 above.

Below are summary descriptions of the types of transmission activities associated
with each of the FERC accounts listed in Table JJC-3. A more detailed

description of these FERC accounts can be found at 18 C.F.R. §101 (2019).
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With respect to FERC Account 560, Operation Supervision and
Engineering, this account shall include the cost of labor and expenses incurred in
the general supervision and direction of the operation of the transmission system
as a whole. Direct supervision of specific activities, such as station operation, line
operation, etc., shall be charged to the appropriate account.

With respect to FERC Account 562, Station Expenses, this account shall
include the cost of labor, materials used and expenses incurred in operating
transmission substations and switching stations. Additionally, FERC Account
562.1, Operation of Energy Storage Equipment, shall include the cost of labor,
materials used and expenses incurred in the operation of energy storage
equipment includible in FERC Account 351, Energy Storage Equipment—
Transmission, which are not specifically provided for or are readily assignable to
other transmission operation expense accounts.

With respect to FERC Account 563, Overhead Line Expenses, this
account shall include the cost of labor, materials used and expenses incurred in
the operation of overhead transmission lines.

With respect to FERC Account 564, Underground Line Expenses, this
account shall include the cost of labor, materials used and expenses incurred in

the operation of underground transmission lines.
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With respect to FERC Account 566, Miscellaneous Transmission
Expenses, this account shall include the cost of labor, materials used and expenses
incurred in transmission map and record work, transmission office expenses, and
other transmission expenses not provided for elsewhere.

With respect to FERC Account 567, Rents, this account shall include the
cost of rents of property of others used, occupied, or operated in connection with
the transmission system, including payments to the United States and others for
use of public or private lands and reservations for transmission line rights of way.

With respect to FERC Account 568, Maintenance Supervision and
Engineering, this account shall include the cost of labor and expenses incurred in
the general supervision and direction of maintenance of the transmission system.
Direct field supervision of specific jobs shall be charged to the appropriate
maintenance account.

With respect to FERC Account 570, Maintenance of Station Equipment,
this account shall include the cost of labor, materials used and expenses incurred
in maintenance of station equipment, the book cost of which is includible in
FERC Account 353, Station Equipment. Additionally, FERC Account 570.1,

Maintenance of Energy Storage Equipment, includes the cost of labor, materials
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used and expenses incurred in the maintenance of energy storage equipment
includible in FERC Account 351, Energy Storage Equipment—Transmission,
which are not specifically provided for or are readily assignable to other
transmission maintenance expense accounts.

With respect to FERC Account 571, Maintenance of Overhead Lines, this
account shall include the cost of labor, materials used and expenses incurred in
maintenance of transmission plant, the book costs of which are includible in
FERC Accounts 354, Towers and Fixtures; 355, Poles and Fixtures; 356,
Overhead Conductors and Devices; and 359, Roads and Trails.

Are the O&M services and associated costs related to the Transmission
business area necessary for SPS’s operations?

Yes. The O&M services and associated costs are necessary to ensure that the
transmission system, which is essential to providing safe and reliable electric
service to SPS’s customers, is appropriately and reliably operated and maintained.
The Transmission business area provides O&M services required by all utilities
and without which SPS would not be able to provide electric service to its

customers.
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Do SPS’s New Mexico retail customers benefit from the O&M services that
are provided by the Transmission business area?

Yes. The O&M services provided by the Transmission business area benefit
SPS’s New Mexico retail customers in a number of ways. For example,
customers directly benefit from the maintenance of overhead lines. These
maintenance activities on overhead lines identify and fix problems on the lines
before they cause a problem, helping to ensure that the transmission system is
operated in a safe, efficient and reliable manner to maintain continuity of electric
transmission service to SPS’s New Mexico retail customers.

During the fiscal year, does the Transmission business area monitor its actual
O&M expenditures versus its O&M budget?

Yes. Actual versus budgeted O&M expenditures are monitored on a monthly
basis by management employees of the Transmission business area. Variances
from the budget amounts are evaluated each month to ensure that the charges
were appropriate. When variances above or below the budgeted amount occur,
action plans are developed to manage actual costs back to the budget amount.
These action plans may either reduce or delay other expenditures so that overall

spending complies with the approved budget.
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Are employees within the Transmission business area held accountable for
deviations from the O&M budget?
Yes. All management employees in the Transmission business area have specific
monthly budget targets to help ensure adherence to the annual budget. When
variances from the budget occur, the employee responsible for that budget is
required to develop an action plan to address the monthly variances and to stay on

or under budget for the year.

Is the Test Year level of O&M costs associated with the Transmission
business area reasonable and representative of the costs apt to prevail in the
future?

Yes. The Test Year level of Transmission business area O&M expenses are
reasonable and representative of the costs SPS will experience in the future. As |
discussed earlier, SPS provides Transmission business area services efficiently,
making all reasonable efforts to manage costs and stay within the approved O&M

budget.
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V1. STUDY PERFORMED FOR REDUCED OPERATIONS
AT TOLK STATION

Does SPS have plans to reduce operations and plant life at the Tolk Station?
Yes, as discussed in Ms. Weeks’, Mr. Lytal’s, and Mr. Grant’s testimonies, a
number of factors, in particular a forecasted shortage of groundwater, have
resulted in the need to reduce operations and shorten the operational life of Tolk
Station. Reduced operations are defined as both Tolk Station generating units
being available during the months of June through September of each year and
typically being off line during the months of October through May.

Would the reduced operations and retirement of Tolk Station generating
units cause any transmission reliability issues that would require capital
projects?

Yes. The reduced operations and retirement of the Tolk Station generating units
will cause voltage stability and reliability concerns because the transmission
system was designed, and future plans were made, with the generating units at
Tolk Station providing generation and reactive support to the SPS transmission
system. Without Tolk Station operating, the transmission system could have
problems maintaining proper voltage under certain operating conditions and
contingencies. The renewable generation located in close electrical proximity to
Tolk Station does not supply enough reactive support to the system under fault
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conditions due to their limited inertia to make up for the removal of the two Tolk
Station generators.

How did SPS identify these voltage support and reliability needs and what
measures were examined to resolve them?

Attachment JJC-8 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. The steady state models used for the analysis were created as part of
the 2017 SPP Integrated Transmission Planning Near Term (ITPNT) model
series. The stability models used for this analysis are the 2016 SPP Model
Development Working Group (MDWG) models.

This study was performed to determine the impacts to the transmission
system of operating both Tolk Station generating units only during the months of
June through September. Additionally, the study also examined if there were any
system benefits to operating the existing Tolk Station generators as synchronous
condensers during the months of October through May. The three scenarios that

were studied were: (1) Tolk Station units #1 and #2 generators are turned off;
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(2) Tolk Station unit #1 generator is operated as a synchronous condenser and
Tolk Station unit #2 generator is turned off; and (3) Tolk Station units #1 and #2
generators are operated as synchronous condensers.
What were the results of this study?
The study identified that if both Tolk Station generators were off during the
months of October through May, 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. The study also
identified that if at least one of the Tolk generating units was operated as a
synchronous condenser that would address the oscillation and voltage collapse
concerns in the near future. However, having only one Tolk generating unit
operating as a synchronous condenser would still leave the system vulnerable if
that synchronous condenser tripped or was out of service for maintenance and the
other Tolk generating unit was not on line.

Additionally, the study showed that, in the future models as load and
renewable generation output continues to grow, a single synchronous condenser
may not be enough to maintain voltages under contingency conditions when the

Tolk Station generating units are not in operation. The study showed that a
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second synchronous condenser would be required. In her testimony, Ms. Weeks
addresses which scenarios she modeled in the Strategist software that assumed
two synchronous condensers would be available on line and includes the cost of
that equipment in her analysis.

The SPS study was focused on the Tolk Station generating units operating
only during the months of June through September, not the full retirement of Tolk
Station. A retirement study of Tolk Station will be performed by the SPP either
as part of a future SPP Integrated Transmission Planning study or as part of a
stand-alone generation retirement process that the SPP is currently in the process
of creating. The retirement study through SPP will not be requested until closer
to the determined retirement date. The transmission requirements necessary to
fully retire the Tolk Station will be identified at that time.

Does this conclude your pre-filed direct testimony?

Yes.
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Southwestern Public Service Company
Risk Assessment Categories

Risk Assessment Categories

Attachment JJC-4
Page 1 of |
Case No. 19-00170-UT

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



Attachment JIC-5

Page 1 of |
Case No. 19-00170-UT

1509 79 3|NPaYds
uonaNAIsu0D

sawi

pes| % S1S09 [eLIBIRI\
adoas

7 suoneoI193ds sumoudun
1509 79 9|NPaYIs ubisap 198l0.d Bulurewsy

uonIANIISU0) s1yba

sawin pue| Jo uonisinbay

*019 ‘SUONIPUOI pIaly pes| %9 S1S00 [elialelN so1j19ads 18pJo

(9 d

‘s$900R ‘Iayream) 1509 S1yBu uwJiad anou / paau

1500 UOIIONAISUOD) = pue| Jo uonisinboy [eul} UOISSIWIWOD
Eﬁw\_m%ﬁoo 913dwo2 9%00T 01 %G/ 319]dwWo02 9SG 01 %G 819]dWo9 %S 03 %60 Burissuibuz

0

AAWOd | 1100 0600T 01 0608 8191dW09 06z 01 %45 8191dWO09 %G 01 960 uonIsinboy
%001 | 0 0 | 0 0 | 0 0 pue]
al19|dwod bums
Ho\_ o 8101dw0d 9%00T 01 9608 8101dw0d 908 01 %09 3101dw0d %G 01 %0 plaId 7
0 BunuwLiad
%0 ¥ %0T ¥ %02 ¥ 9%0€ ¥ BHNMG
uonsjdwo) awepN
2 1509 alewns3 bulisaulbug arewns3 uonendoiddy arewns3 buidoas S1eWNST

Auedwo) 991AI8S 21|gNd UJ81SaMUIN0S

AJewiwing a1ewns3 150D




Attachment JJC-6

Page 1 of 4
Case No. 19-00170-UT

9eT'sy 221022 puoday abpry uolshulAIT-yselod 31dO EX As100D uoissiwisuel| 90813 /€
989'6¢ T/0'v6T 3UIT MBN TID ANSTT 3joulwas - Bueisniy EX Ks100D uoissiwsuel| 9303|139
291'6¢ 60S'T6T uBWYSIqINIaYy aulT Jofel\ SdS us Ks100D uoissiwsuel] 93|13 G
8eT'6L 000'28¢ /ISPE MeI@ BuIyD-Jauunipeoy € 31d0 17/34 Ksj000 uoissiwsuel] oU103|3  vE
v12'ey vEY'902 SdS - sAe|ay - 8]qeadIAIasUN s Asj000 uoissiwsuel | 910313 €€
688'ZY 1€1'602 apeBdn Jwyx STT 0£2 S OONL EX K8100D uoissiwsuel] oU08|3  Z€
G2S'zL 099'v5€ UOISIBAUOD 8PBAN/18)009 997 ER A8100D uoissiwsuel] o8| TE
G/6'G6 2€€'697 uonebimN Bunrey Ajioeq Sds EX A8100D uoissiwsuel] o181 0
078'69 625'TVE Anasg [earsAyd 10 A81000 uoissiwsuel] OU108|3 62
7oL 12E'7ve uonIppy peoT spiaid App3 ynos uoiAsyd 11 A81000 uoissiwsuel] oU18|3 82
9G8'TL 68€'TSE SdS - $18p1028Y J|ne4 10 As1000 uoissiwsuel] o83 /g
108'LL 857'08¢ 1010npuodsy X |01 apesfidn us 19 As1000 uoissiwsuel ] oL108|13 92
GelL'LL 880'08¢ uonelsgns melq 1507 ¥10-GT02-N39D 19 As1000 uoissiwsuel ] 018|362
8857871 188'268 MISPE 00 App3-emory g 3140 ER| As1000 uoissiwsuel ] oU8|13 ¢
€LT'18T G96'G88 uojbutLieH 7 18n0d sepelbdn [eulwis ] zeM ER| As1000 uoissiwsuel ] oU108|3 €2
6€0'S0T 659'€TS sBuney auiT sured ueiysod 19 As1000 uoissiwsuel ] oL08|13 22
096'8.T GyT'G/8 ans sds - 39S s As1000 uoissiwsuel ] o008|13 T2
LET'2TT 19€'87S sjuswanoidw Aejay 1d.L DH3AN ER| A8100D uolssiwisuel ] dL193|13 02
G60'€5E 269'92L'T SdS - Aejey - 413 s As1000 uoissiwsuel ] 9L103|3 6T
GTZ'SeT 12€'219 pund yLre] V| 119 As1000 uoissiwsuel ] 9110313 8T
G99'9€T €7€'899 PUIAA PNOID 8N1G £20 €T0Z NID 19 A81000 uolssiwisuel ] 019813 /T
068071 G/6'889 MI0€T 191 19a sng [aa Aunod App3 34 Ks100D uoissiwsuel | 9110313 9T
1ee 029'T SPROISSOID) T WiB L ANSYE MaN /Y0 #T0Z UsD 19 As100D uoissiwisuel | o109|3  GT
6£0'282 LT2'6.€'T JWEX VAINSZ d0Qa pug - 8pis|iH 11 As1000 uoissiwsuel] ou103|3  HT
88/'18¢ 886'L.E'T Auoeded suiq sds s As100D uolssiwsuel] oLI03[3 €T
G/1'028 92.'€T0'Y SdS ¥713 8ul ds As100D uoissiwsuel] ou303|3  ZT
ZIv'ory'T GS8'ev0'L 3u17 SdS - IS us As1000 uoissiwsuel] ou303|3  TT
120'90S 62S'VLY'C apelfdn T# JWiX 69/STT "0 UUAT 34 As100D uolssiwsuel] o1193[3 0T
£15'669 v/T'T0V'E G/90€ Ald MAASTT SIIIH 0S3 A-Melq eulyd Z 31d0 34 Ks1000 uoissiwsuel] o083 6
¥29'0SY G29'€02'2 apesbdn T# 0oy AM0EZ/Ste Biul oonL 19 As100D uoissiwsuel] o913 8
85E'6TG 9%/'6€5'C sapefdn z# % T# JWX AMGTT/0EC Biul sjoulwss EN Ksj00D uoissiwisuel] 90913 L
6EV'T6L 2.2'0/8'S [lepuey 0} PE3YMOIIY J01ONPU0dSY G/ 1 /LM EX Ks100D uoissiwsuel] o333 9
216'219 876'062'€ sepelbdn Jawloysuel | GTT/0EZ “Biul WnXeoA EX Ks100D uoissiwsuel] oU3|13 G
/ST'S0L'T 105'8€€'8 33X MeM|I|A U01103UL0dIBIU] 11 Ks100D uoissiwsuel] 03|13 ¢
7692552 T0T'€8Y'2T uoneIsgnS uiseg u| ENX Ks100D uoissiwsuel] 03|13 €
878°2/9'¢ 962'G86'LT auIT AMGTT ZOD l18ys-Burisniy ER Ks100D uoissiwsuel] o313 ¢
8y L2T'LT $ 201'95.'c8 $ 9/€0¢ Ald” AASPE SqdoH-0ONL 31dO ER As8100D uoissiwsuel] oU103|3 T
11e19d WN Auedwo) [e101 dnouo 198loud T [9A871 SGM A1obaye) 108load SSaULIAN sse|D 19SSy 'ON
(6102 ‘1€ (6102 ‘1€ aur
1nbny - 6T0Z ‘T |Mdy) |3snbny - 6702 'T 11dY)
9JINIBS 9JIAIBS
-Ul-lue|d 0} SuolIppy | -ul-ue|d 03 suonippy
[E) @ (@) () (@) (v)

6702 ‘T€ 3snbny ybnoayr 6102 ‘T I1dY
suonppy [endeD uoissiwsued |
Auedwo) 821A18S 21|qNd UI81SaMUIN0S



Attachment JJC-6

Page 2 of 4

Case No. 19-00170-UT

20T 005 1030Npuodsy Proy BaT-I8IUSD |10 LZM EN| Ksj002 uolssiwsuel | 91309(3 7L
GTT 95 ¥690€ Ald AASTTHA J81snD-esosspuod € 31dO ER| Ksj00D uolIssiwsuel | 913093 €L
z8T7 168 epeyend-vOd 1010npuodsy J1d0 ER| Ksj000 uolssiwsuel | 91309[3 2L
(592'¢) (01'81) 8€90€ Ald ASYE meid eulyD-emory € 31d0 EN| Ko1000 uoIssilisuel | 9L309[3 T/
128 T109'T 108l014 uoneUIWIBI-aY abesQ Iy As8100D uolssiwsuel] 2139313 0/
60v 000'C PIINgaJ 1IN0 323JM 11D [10-Youey 1adood 9z-M EN| As1000 uoIssiLsUel | 911093 69
601 0002 1019npu02ay Jadood-de] piAg 9z 3y 81000 uolssiwsuel| 914393|3 89
€Sy 112'C S9[eS 19SSV SdS 10 As1000 uolIssiLisUel | 913083 /9
678 1ST'Y 108f01d epeyend g e1Z 40d ¢ 31d0 17/3d Asj000 uoIssILusUel | 913093 99
ZST'T 9€9'g 3UIT A GTT ‘IS J8JUSD MaN 03 pJojasoH 3N EN Asj000 uolIssiLusUel | 913083 G9
89¢'T 0699 S|euIWwIa) AXOSZ UOHMS 020We-umopuns =S| 81000 uolssiwsuel| 9139313 $9
6v2'c 000'TT MINSLY ‘PUIM 0D 3[eH 020-2T0Z N3O 19 Asj000 uolIssiLusUel | 913033 €9
€58'C €56'€T 3[es Jo |11g asnoypyBi Juswsalby 10 Asj000 uolIssiLusuel | 913033 29
LT 6T2'9T %9810 8|Be3-e30lY ER As1000 uoissilusuel | 9130313 19
06T'v 261'02 ULIOL|OM 01 3ISI|IeD ER Asj000 uolissiLusuel | 9130313 09
189'¢ 000'8T MIA 8'8GE ‘Al PUIM SNAON ¥T-0T0Z NIO 19 Asj000 uoIssiLusUeI L 0130313 6§
780 €16'6T YHWS Jead-1s9/\\ UoAuBD 1010NPU0IBY O ER Asj000 uolissilusuel | 0130313 85
679 geL'ee Z dnol9 >I0MI3N UoIEDIUNWIWOD gns SdS 10 As1000 uolissilusuel | 0130313 /G
656'S T71'62 6E90E Ald AUOD AMGFE JBuuUNy peoy-emory g 31d0 ER As1000 uolissilusuel | 0130313 99
1ST'L 000'GE (VL) gns 1S uIeIsa\ I A8j00D uoissilusuel L 013313 GG
865'8 L¥0'ey [erowsy qns Auo maiauteld ER A8100D uoIssiwsuel | 91199[3 1S
262'8T 671'68 dinb3 Asejpiouy apesbdn Anjioe s A8100D uoissiwisuel | 9110813 €5
09T'0T 789'6Y ans Jssd sMYM - dod ! K81000 uolssiwsuel | 91399[3 2§
G8Y'TT 29T'9S dooT [1amsoy 34 Ks100D uoissiwisuel | o119913 TS
orT'zt G9€'6G SdS - siavealg - 413 s Ksj00D uoIssiwsuel | 91393[ 0§
12T'ST v6T'v9 *AUOD JBWIojsuel | 1sIg Aduos Iy A8]00D uolssiwsuel] d11193|13 6V
ZeT'eT 02Z'%9 2394 D3SO dway| uonosuUUoIBIU| ! Ksj00D uoIssiwsuel | 913093 8y
T15'ST £68's/ PPV Jaxea1g AN0EZ YHWS Jesq R Ksj00D uoIssiwsuel | 91309[3 LY
61.'8T 7€8'T6 peaymouryy 0} de] iseq uoAued /M EN Ks1000 uoissiwisuel] o119913  9F
Lyv'6T T0T'S6 sjuswiaoe|day Yyoums T dnouo sds s Ksj000 uoIssiwsuel | 913093 GY
6Yr'ce v1G'€9T pusg efejel\ € 31dO 11 As1000 uoIssiwsuel | 0LI03[3  tY
6171702 000°00T de ] juswnuolN-weybuiuung 101oNpu0day 9z Iy £8]100D uolIssIWsSuUel] J1193|F €V
LT8'GE 67T'SLT lojonpuooay ebre) 43N ER| Ksj000 uolIssiwsuel | 913093 ¥
0£T'¥Z 000'8TT uoneIsqns ANSTT eoue|g el L ER| Ksj00D uoIssiwsuel | 913093 Tv
8vL'Ly v6Y'eee sapeifdn Jeuna L us||v-"S %20qdn- ER| Ksj000 uoIssiwsuel | 0LI08[3  OF
928'sZ 962'92T (uoIs19AUOD DVIY) UONEISNS BUIBIS ER| Ksj000 uolIssiwsuel | 913093 6€
821'95 viv'viT AsuoyeN 01X U0H08UL0IBI | I As100D uolIssiwsuel | 913093 8¢
11e19d WN Auedwo) [e101 dnouo 198loud T [9A871 SGM A1obaye) 108load SSaULIAN sse|D 19SSy 'ON
(6102 '1€ (6102 ‘1€ aur
snbny - 6T0Z ‘T [Mdv) |IsnBny - 6T0Z ‘T |14dy)
9JINIBS 9JIAIBS
-Ul-lue|d 0} SuolIppy | -ul-ue|d 03 suonippy
[E) @ (@ [6)) (a) (v)

6702 ‘T€ 3snbny ybnoayr 6102 ‘T I1dY
suonppy [endeD uoissiwsued |
Auedwo) 821A18S 21|qNd UI81SaMUIN0S



Attachment JJC-6

Page 3 of 4

Case No. 19-00170-UT

16.°0T 0/8'8¢ 6€90€ Ald” AUOD AMSPE Jauuny peoy-emory Z 31d0 EX A8100D [eJauas) o1198|3 OTT
180'L2 1.5'16 JayuaQ Buurel ] ‘sjoo 10 A8100D [eJauas) oL198|3 60T
959'ZT 88G'GY sjuswisoe|day Yyoums T dnoio sds s As100D [eJaus9 2119313 80T
188'€T 000'0S Asuoue|\l 01X Uo198UL0dIBIU| 11 A8100D [eJaus9 211933 L0T
¥61°0C orL'zL anS VAN 082 STT GPE JeAswadepm SdS 34 As100D [eJauaD oLI198IS 90T
8T€'se 002'16 1WelN-pIemoH dN g9 2359 34 As100D [eJausD oLI198I3 GOT
L¥8'S2 €0T'c6 apeBbdn T# JwyX 69/STT 0D UUAT 34 As100D [eJoudD oLI19BIS #0T
¥158'22 80T'66 A0€Z 194G 19a sng 19a Aunod App3 34 As100D [eJauas) oL19813 €07
1€0'GE 981'9¢T SdS - Aejay - 413 s As100D [eJousD oLI1d8IF 20T
09Y'8. 129'28¢ PPV J8xealg AN0EZ YHWS Jeaq 34 As100D [eJauas) oL193|3 TOT
2.2'68 695'TZE uoneIsans INOD S1001L 10 As100D [eJauas) aL19313 00T
L2L'2TT 150'90¥ 39X)NEM|IIAl UOII93UL0dIBIU| 1 A8100D [eJausD 011313 66
259'€8 92€'10¢ 3UI AMSTT ZOD I183ys-Bueisniy 34 As100D [eJaus9 11313 86
99G'8/ 900'€82 dinb3 Asejpiouy speibdn Anjioed s A8100D [eJausD oLIdBI3 /6
r¥v'98 18€'TTE uoneIsgns uiseg yuj 34 As100D [eJausD oLI3|3 96
GB0'8ET 66E° L6V wialsAS 101U0D $s800Y A1lINoss 10 K8100D [eJaus9 oLI313  G6
€00'0€T 182'89Y AiLinoas [ealsAyd 10 K8100D [eJousD) oLIB|T 16
85€'6/2 218'166 SdS - uonenodsuel L 10 A8100D [eJausD oLI3|3 €6
16.'96¥ $ €29'68L'T $ ans |jauind - g4 1 K8100D [eJoUdD) 011313 26
99%'GZ8've $ 98E'C0E'0LT $ [e101 uoIssiwisued] 9141933 T6
96T'GLS ¥08'218'C uoisuedx3 AYGZ/STT Jauunipeoy € 31dO 11 A8100D uoissiwisuel | 9119813 06
(z¥9'82) (S90'07T) ans [1euind - g4 1 K8100D uoissiwsuel| 9110913 68
(628'2) (080'%1) apesBidn 159/ O] 1Ry ENX K8100D uoissiwsuel| 9109|388
(6¥8'2) (eg6'eT) L€90€ Ald ASYE BMOIN-SAJOH 14O 34 As100D uolssiwsuel] 011033 /8
(112'2) (tT8'om) PJEeMPOOAA 01 puejyINH 11/03 As100D uolssiwsuel] 011933 98
(912) (e0s'e) Meld eulyd z 31d0 34 As100D uolssiwsuel] 011933 G8
(0g5) (£65'2) T aseyd Aogmo) 18304 OLX Uo1193uu0laiu] 11 A8100D uoIssiwsuURI] J39913  $8
(v67) (sTv'2) T dnoJ9 40MI8N UOIRIIUNWWOD NS SdS 10 As100D uolssiwsuel] 011033 €8
(027%) (ze2) siaxeslg 0D App3 3y As100D uolssiwsuel] 0119313 8
z 0T uonebniN VAD s As100D uolssiwsuel] 0119313 18
14 (014 (1s8ymaui4) 2zo-TT0Z N3O 19 As100D uolssiwsuel] 011933 08
S 9z G690€ Ald AASTT [eulpsed-abpry uoisbuiai Z 31dO ENX Ks100D uoissiwsuel | 91313 6.
9 1€ /ISTT Asjreg 01 Aund X Ks100D uoissiwsuel| 9110313 8/
0T T8 mmcmr_o‘_ouc_ HUeymaN 4318 34 \Am_ooo uoissiwsuel | o9l /L
9T 9/ A:coo yselod o‘_muc_v Jauuny peoy T 31dO 34 \Am_oou uoissiwsuel | L9l 9/
G6 99¥ (pJempoopn) puejaIooN OONL 11/03 As100D uolssiwisuel] o813 G/

11e19d WN Auedwo) [e101 dnouo 198loud T [9A871 SGM A1obaye) 108load SSaULIAN sse|D 19SSy 'ON

(6102 ‘1€ (6102 ‘1€ aur
1nbny - 6T0Z ‘T |Mdy) |3snbny - 6702 'T 11dY)

9JINIBS 9JIAIBS
-Ul-lue|d 0} SuolIppy | -ul-ue|d 03 suonippy
[E) @ (@) () (@) (v)

6702 ‘T€ 3snbny ybnoayr 6102 ‘T I1dY
suonppy [endeD uoissiwsued |
Auedwo) 821A18S 21|qNd UI81SaMUIN0S



Attachment JJC-6

Page 4 of 4

Case No. 19-00170-UT

¥16'90.'9S $ 685'6/0'LLT $ [e101 puelS 42T
8vy'188'T $ €02'111'9 $ [e101 [eJaUd9 9111093 €2T
L ¥4 8€90€ AId ASYE Meid eulyd-emory € 31dO 34 A8100D [ENERTRE E 44
9T 3G almiuin4 jelsuso 10 >m_ooo |edaus9) J11338|13 TZT
€6/ 858'C JV1S sjooL 10 As100D [eJau8D) 0119813 0ZT
AN 900'7 sopelBdn z# % T# WX AMSTT/0EZ Biul sjouss 34 As1000 [eJausD) 0119813 6TT
T9€'Y 0T.'ST Buz wwo) uonosoid wasAs sjooL 10 Ks100D [eJausD) 0110813 8TT
808't 0Z€'LT uonppy peoT spfatd App3 YInos uoinsyd 11 As1000 [eJausD o083 /TT
291'9 G6T'2C 9/£0€ Ald AASYE SAOH-0ONL J1dO EN As1000 [eJausD) 011081 9TT
98/'9 Shr've ans Sds - 39S s Ksj00D [eJousD) 0130819 GTT
782'8 2€8'6¢C Bunisauibuz - sjooL 10 Ksj00D [eJausD oLIdB|3 ¥TT
8ze's 000'0€ SdS - spesbdn ST - NLY 10 Ksj000 [eJousD) 011081 €TT
162'sS 98T'66T silemaltd Wi1od3o8yd Sds 10 Ksj000 [edausD o08|3 21T
e18'LT £9T'79 sdO plald 8ul sjooL 10 Asj00D [eJoudD) 01081 TTT
11e19d WN Auedwo) [e101 dnouo 198loud T [9A871 SGM A1obaye) 108load SSaULIAN sse|D 19SSy 'ON
(6102 ‘1€ (6102 ‘1€ auI

1nbny - 6T0Z ‘T |Mdy) |3snbny - 6702 'T 11dY)

9JINIBS 9JIAIBS
-ul-lue|d 01 suonippy | -ul-luejd 01 suollppy
[E) @ (@) () (@) (v)

6702 ‘T€ 3snbny ybnoayr 6102 ‘T I1dY
suonppy [endeD uoissiwsued |
Auedwo) 821A18S 21|qNd UI81SaMUIN0S



Attachment JJC-7
Page 1 of 4
Case No. 19-00170-UT

Southwestern Public Service Company

Total Company SPS Operation and Maintenance Expenses

SPS Total Company O&M SPS NM Retail O&M

Line Expense - Adjusted Test Expense - Adjusted Test
No. FERC Acct Account Description Year Period Year Period
Production
1 500 Operation Supervision and Engineering $ 2,268,554 $ 627,965
2 501.35 Coal Non-Mine; Non-Freight 36,822,078 10,563,515
3 507.70 Coal Ash Sales (638,126) (183,066)
4 502 Steam Expenses 10,999,173 3,044,713
5 505 Electric Expenses 9,804,750 2,714,081
6 506 Miscellaneous Steam Power Expenses 12,308,638 3,407,190
7 507 Rents 6,346,153 1,756,697
8 509 Steam Operation SO2 Allowance Expense 159,720 69,444
9 510 Maintenance Supervision and Engineering 1,487,576 411,780
10 511 Maintenance of Structures 5,165,862 1,429,977
11 512 Maintenance of Boiler Plant 17,498,911 5,020,086
12 513 Maintenance of Electric Plant 12,292,355 3,526,430
13 514 Maintenance of Miscellaneous Steam Plant 11,085,594 3,068,636
14 546 Operation Supervision and Engineering 20,803 5,759
15 548 Generation Expenses 607,534 168,173
16 549 Misc Other Power Generation Expenses 4,229,813 1,209,556
17 550 Rents 509,638 141,074
18 551 Maintenance Supervision and Engineering 215,299 59,598
19 552 Maintenance of Structures 396,710 109,815
20 553 Maintenance of Generating and Electric Equipment 5,156,506 1,466,076
21 554 Maintenance of Misc Other Power Generation Plant 303,609 84,043
22 556.0 System Control and Load Dispatching 1,086,063 300,636
23 557 Purchased Power Other 1,649,520 476,935

24 Total Production O&M Expense $ 139,776,736  $ 39,479,115
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Southwestern Public Service Company

Total Company SPS Operation and Maintenance Expenses

Line
No.

SPS Total Company O&M
Expense - Adjusted Test

SPS NM Retail O&M
Expense - Adjusted Test

FERC Acct Account Description Year Period Year Period
Transmission
560 Operation Supervision and Engineering $ 9,782,898 $ 2,049,023
561.1 Load Dispatch - Reliability 231,641 47,369
561.2 Load Dispatch - Monitor and Operate Trans. System 3,248,302 664,252
561.4 Scheduling, System Control and Dispatching Services 4,043,263 989,084
561.5 Reliability, Planning and Standards Development 31 6
561.6 Transmission Service Studies 66,498 13,598
561.7 Generation Interconnection Studies (55,916) (11,434)
561.8 Reliability Planning and Standards Development Services 3,190,183 875,170
562 Station Expenses 1,936,338 405,565
563 Overhead Line Expenses 834,686 174,825
564 Underground Line Expenses - -
565 Wheeling Lamar DC Tie (420) (116)
565 Wheeling Meter Charges 912,309 -
565 Wheeling Miscellaneous 31,117 6,363
565 Wheeling Schedule 12 1,833,497 588,980
565 Wheeling Schedule 12 - Wholesale 493,218 -
565 Wheeling Schedule 1 - Wholesale 762,783 -
565 Wheeling Schedule 2 4,678 1,503
565 W-Wheeling Schedule 2 - Wholesale 1,115 -
565 Wheeling Schedule 7&8 - -
565 Wheeling Schedule 9 6,062,371 1,239,706
565 Wheeling Schedule 9 - Wholesale 25,175,406 -
565 565000S11T-Wheeling Schedule 11 - Total 135,171,319 33,009,456
565 565Z2DAUC - Z2 Direct Assigned Upgrade Charge 81,490 26,180
565 565Z2DAUCW - Z2 Direct Assigned Upgrade Charge - Wholesale 16,962 -
565 565Z2Sch11 - Z2 Schedule 11 Charges (182,512) (58,629)
565 565Z2Sch11W - Z2 Schedule 11 Charges - Wholesale (4,093) -
566 Misc Transmission Expenses 3,050,286 638,881
567 Rents 1,966,505 411,884
568 Maintenance Supervision and Engineering 8,520 1,784
570 Maintenance of Station Equipment 1,742,671 365,002
571 Maintenance of Overhead Lines 1,288,468 269,869
Sub-Total Total Transmission O&M Expenses $ 201,693,613 $ 41,708,320
Regional Market Expenses
575.1 Operation Supervision $ 158,137 $ 45,366
575.2 Day-Ahead and Real-Time Market Administration 306,568 87,948
575.5 Ancillary Services Market Administration 24,516 7,033
575.6 Market Monitoring and Compliance 41,429 11,885
575.7 Market Admin, Monitoring, and Compliance Services 8,199,872 2,005,954
575.8 Regional Market Rents 51,609 14,806
Total Regional Market Expenses $ 8,782,132 $ 2,172,993
Total Transmission O&M Expenses $ 210,475,744  $ 43,881,313
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Southwestern Public Service Company

Total Company SPS Operation and Maintenance Expenses

SPS Total Company O&M

SPS NM Retail 0&M

Line Expense - Adjusted Test Expense - Adjusted Test
No. FERC Acct Account Description Year Period Year Period
Distribution
66 580 Operation Supervision and Engineering $ 3,163,274 1,111,790
67 581 Load Dispatching 313,310 111,864
68 582 Station Expenses 1,595,635 569,703
69 583 Overhead Line Expenses 3,666,655 1,454,447
70 584 Underground Line Expenses 145,869 50,477
71 585 Street Lighting and Signal Systems Expenses 154,975 55,332
72 586 Meter Expenses 3,381,132 1,205,442
73 587 Customer Installations Expenses 918,200 327,833
74 588 Misc Distribution Expense 13,631,759 3,709,454
75 589 Rents 2,595,221 799,926
76 590 Maintenance Supervision and Engineering 19,407 6,929
77 591 Maintenance of Structures 4,271 (2,928)
78 592 Maintenance of Station Equipment 789,883 282,019
79 593 Maintenance of Overhead Lines 7,027,707 2,463,915
80 594 Maintenance of Underground Lines 407,483 130,209
81 595 Maintenance of Line Transformers 346 346
82 596 Maintenance of Street Lighting and Signal Systems 637,197 242,783
83 597 Maintenance of Meters 13,267 4,737
84 598 Maintenance of Misc Distribution Plant (240,996) (158,415)
85  Total Distribution O&M Expenses $ 38,224,594 12,365,862
Customer Accounts
86 901 Supervision $ 29,486 9,165
87 902 Meter Reading Expenses 4,784,352 1,487,047
88 903 Customer Records and Collection Expenses 6,947,307 2,159,325
89 904 Uncollectible Expenses 4,380,461 1,361,536
90 904 Uncollectible Expenses Misc 1,058,042 328,861
91 905 Customer Acct - Misc - -
92 DEPINT Customer Deposit Interest Expense 151,110 34,508
93  Total Customer Accounts Expense $ 17,350,759 5,380,441
Customer Service
94 908.00 Customer Asst Expense $ 2,113,147 656,797
95 908.00 Historical EE Amortization 388,237 -
96 908.04 SaversSwitch 855,119 -
97 909 Informational and Instructional Advertising Expense 600,478 186,641
98 910.00 Miscellaneous Customer Service Expense 17,088 5,311
99  Total Customer Service Expense $ 3,974,069 848,749
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SPS Total Company O&M

SPS NM Retail 0&M

Expense - Adjusted Test Expense - Adjusted Test
FERC Acct Account Description Year Period Year Period
Sales
912.00 Demonstration and Selling Expense-Economic Development $ 260,978 $ 81,116
Total Sales Expense $ 260,978 $ 81,116
Administrative and General Expenses
920 Administrative and General Salaries $ 28,862,730 $ 8,012,705
921 Office Supplies and Expenses 19,880,024 5,518,978
922 Administrative Expenses Transferred-Credit (17,541,474) (4,869,763)
923 Outside Services Employed 10,024,264 2,782,878
924 Property Insurance 3,263,374 866,236
925 Injuries and Damages 6,582,771 1,827,471
926.00 Employee Pensions and Benefits 34,553,810 9,592,630
926.03 Deferred Pension Expense (2,798,525) -
928.01 Regulatory Commission Expense - NM 6,452,462 6,452,462
928.04 Regulatory Commission Expense - Misc 5,528,868 30,507
929 Duplicate Charges-Credit (1,390,153) (367,516)
930.2 Misc General Expenses 1,192,983 315,390
931 A&G Rents 12,941,448 3,752,019
935 Maintenance of General Plant 185,735 51,677
Recoverable Contributions, Dues, and Donations 228,213 228,213
Total Administrative and General Expenses $ 107,966,529 $ 34,193,886
Total Operations and Maintenance Expense $ 518,029,409 $ 136,230,481

Note: All amounts included in this attachment are included in the cost of service study provided as Attachment APF-6.
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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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Figure 1: Angular plots for TPL-001-4 P3 event (Hobbs 1&3 followed by JO1)

Hobbs unit 1&3 : Tuco to Border 345kV (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] i 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
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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
2026W5 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 8 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 - e ! ! !
[ 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 .
026W>5 P3 [HARRNGTON3 526331 [JONES_1 122.000] voltage collapse voltage collapse issues
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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
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Case No. 19-00170-UT

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;‘;ﬁge
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 (’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 C:S\;C;:;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
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Case No. 19-00170-UT

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
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Case No. 19-00170-UT

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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Case No. 19-00170-UT

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
527884 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 = sl ’ ’ ’
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
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Case No. 19-00170-UT

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
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Case No. 19-00170-UT

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 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.

Appendix A
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