APPLICATION OF LCRA TRANSMISSION
SERVICES CORPORATION TO AMEND ITS
CERTIFICATE OF CONVENIENCE AND
NECESSITY FOR THE PROPOSED LEANDER TO
ROUND ROCK 138-KV TRANSMISSION LINE

PROJECT IN WILLIAMSON COUNTY, TEXAS

DOCKET NO. 45866

Submit seven (7) copies of the application and all attachments supporting the
application.  If the application is being filed pursuant to P.U.C. SUBST. R.
25.101(b)(3)(D) or P.U.C. Subst. R. 25.174, include in the application all direct

testimony. The application and other necessary documents shall be submitted to:

Public Utility Commission of Texas
Attn: Filing Clerk

1701 N. Congress Ave.

Austin, Texas 78711-3326




APPLICATION OF LCRA TRANSMISSION SERVICES CORPORATION
TO AMEND ITS CERTIFICATE OF CONVENIENCE AND NECESSITY
FOR THE PROPOSED LEANDER TO ROUND ROCK 138-KV TRANSMISSION LINE

PROJECT IN WILLIAMSON COUNTY, TEXAS

jointly by the proposed owners of the facilities.

Note: As used herein, the term “joint application” refers to an
application for proposed transmission facilities for which ownership

will be divided. All applications for such facilities should be filed

Applicant (Utility) Name: LCRA Transmission Services Corporation (LCRA TSC)

Certificate Number:

Street Address:

Mailing Address:

30110

3700 Lake Austin Boulevard
Austin, TX 78703

P.O. Box 220
Austin, TX 78767-0220

Please identify all entities that will hold an ownership interest or an investment
interest in the proposed project but which are not subject to the Commission’s

jurisdiction.

LCRA TSC will hold the sole ownership interest in the project that is the subject of this
Application. No entities will hold an ownership or investment interest in the project that
are not subject to the jurisdiction of the Public Utility Commission of Texas (PUC or

Commission).

Person to Contact:
Title/Position:
Phone Number:
Mailing Address:

Email Address:

Alternate Contact:
Title/Position:
Phone Number:
Mailing Address:

Email Address:

Christian Powell

Sr. Regulatory Case Manager
(512) 578-4454

P.O. Box 220

Mail Stop DSC D204

Austin, TX 78767-0220
christian.powell@]cra.org

Lance Wenmohs

Manager, Siting & Certification
(512) 578-4495

P.O. Box 220

Mail Stop DSC D204

Austin, TX 78767-0220
lance.wenmohs(@lcra.org

April 25,2016
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Legal Counsel: Kirk Rasmussen
Phone Number: (512) 615-1203
Mailing Address: Enoch Kever PLLC

600 Congress Avenue, Suite 2800
Austin, TX 78701
Email Address: krasmussen@enochkever.com

Project Description:
Name or Designation of Project

Leander to Round Rock 138-kV Transmission Line Project in Williamson County, Texas

(the Proposed Project).

Provide a general description of the project, including the design voltage rating
(kV), the operating voltage (kV), the CREZ Zone(s) (if any) where the project is
located (all or in part), any substations and/or substation reactive compensation
constructed as part of the project, and any series elements such as sectionalizing
switching devices, series line compensation, etc. For HVDC transmission lines, the
converter stations should be considered to be project components and should be
addressed in the project description.

If the project will be owned by more than one party, briefly explain the ownership
arrangements between the parties and provide a description of the portion(s) that
will be owned by each party. Provide a description of the responsibilities of each
party for implementing the project (design, Right-Of-Way acquisition, material
procurement, construction, ete.).

If applicable, identify and explain any deviation in transmission project components
from the original transmission specifications as previously approved by the
Commission or recommended by a PURA §39.151 organization.

General Description of Project

The Proposed Project is a new 138-kilovolt (kV) transmission line located in
southwestern Williamson County. The Proposed Project consists of constructing two
new substations (Substation 1 and Substation 2) and a new 138-kV transmission line
connecting the new substations to the electric grid at the existing Pedernales Electric
Cooperative, Inc. (PEC) Leander and Oncor Electric Delivery Company LLC (Oncor)
Round Rock substations. Substation 1 will be in the general area near the intersection of
Parmer Lane/Ronald Reagan Boulevard and FM 1431. Substation 2 will be in the
general area near the intersection of Ronald Reagan Boulevard and Crystal Falls
Parkway. Substation 1 will directly connect to Substation 2 and Oncor’s Round Rock
Substation, while Substation 2 will directly connect to Substation 1 and PEC’s Leander
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Substation. The transmission line will be approximately 12 to 21 miles long, depending
on the route selected.

The Proposed Project will be constructed on double-circuit capable structures with one
circuit to be installed initially and the second circuit to be installed on the double-circuit
structures at a later date.! LCRA TSC is seeking certification and PUC approval for both
138-kV circuits in this application.

Please see Figure 2-1 in the Leander to Round Rock 138-kV Transmission Line Project
Environmental Assessment and Alternative Route Analysis Williamson County, Texas
(EA), incorporated herein by reference for all purposes and included as Attachment 1 to
this Application, which shows the general siting areas of Substation 1 and Substation 2,
and the location of the Proposed Project end points.

The Proposed Project is not located, all or in part, within a CREZ Zone. No substation
reactive compensation and no series elements such as sectionalizing switching devices or
series line compensation will be constructed as part of the Proposed Project.

Ownership Arrangements

LCRA TSC will design, operate, maintain, and own all transmission line facilities
including conductors, wires, structures, hardware, and easements. LCRA TSC will also
design, operate, maintain, and own the two new proposed electric load-serving
substations (Substation 1 and Substation 2).

To connect each end of the new transmission line to the existing electric grid, PEC will
expand its 138-kV electrical bus and LCRA TSC will install and own a circuit breaker in
the existing PEC Leander Substation. Oncor will install and own a circuit breaker in its
existing Round Rock Substation.

Deviation from original PURA §39.151 organization (ERCOT)

There are no deviations from the original Electric Reliability Council of Texas (ERCOT)
recommendation for the transmission line or the connecting end points (i.e., Leander and
Round Rock substations). However, only one of the two new substations associated with
the Proposed Project was in the original ERCOT-recommended project scope. The need
for and impact of the second new substation was factored in the ERCOT recommendation
but not defined in the scope of the project as it was anticipated for being installed at a
later year. As the electric load projected for the area increased at a higher pace than

Note that for some segments (I3, G3, E3, C3, X2, and a portion of K5), LCRA TSC could
rebuild its existing Round Rock-Chief Brady (T378) and Chief Brady-Georgetown (T355) 138-kV
electric transmission lines located in the eastern portion of the study area. If these existing 138-kV
transmission lines are rebuilt, triple circuit H-frame structures would be required.
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originally anticipated, LCRA TSC communicated to ERCOT the need for the second
substation as part of the initial energization of the project and ERCOT concurred. See
Attachment 3 to this Application for details on this minor scope change.

Conductor and Structures:
Conductor Size and Type:

Number of conductors per phase:

795 Kemil 26/7 ACSR “Drake”

Two (2) conductors per phase

Continuous Summer Static Current Rating (A): 1866

Continuous Summer Static Line Capacity

at Operating Voltage (MVA):

446

Continuous Summer Static Line Capacity

at Design Voltage (MVA):

Type and Composition
of Structures:

Height of Typical Structures:

446

LCRA TSC proposes to use 138-kV double-
circuit capable steel and/or concrete pole
structures for typical tangent, angle, and
deadend structures. Note that for some segments
(I3, G3, E3, C3, X2, and a portion of KS5),
LCRA TSC could rebuild its existing Round
Rock-Chief Brady (T378) and Chief Brady-
Georgetown (T355) 138-kV electric
transmission lines located in the eastern portion
of the study area. If these existing 138-kV
transmission lines are rebuilt, triple circuit H-
frame structures would be required.

The typical heights of all structures range from
80- to 140-feet above ground.
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Explain why these structures were selected; include such factors as landowner
preference, engineering considerations, and costs comparisons to alternate
structures that were considered. Provide dimensional drawings of the typical
structures to be used in the project.

LCRA TSC considered and evaluated single pole, H-frame, and lattice tower type
structures for this project. For each alternative structure type, the following factors were
considered:

e Engineering constraints

¢ Construction and maintenance issues

e Right-of-way (ROW) requirements

e Potential environmental impacts

e Cost

s  Public input

e Nominal distance between structures (i.e., span length)
e Potential land use impacts

e Schedule

LCRA engineers selected single poles as the proposed structure type for this project.
Single poles are the least cost structure alternative and, because at many segment and
node locations limited space is available for the transmission line, they are the best
engineering alternative because poles have a smaller footprint than H-frame and lattice
tower structures. The determination of material type (pre-stressed concrete or steel) will
be made during the detailed design phase of the project, considering factors such as
engineering constraints, cost, schedule, and other factors. For a detailed discussion of the
proposed typical structures and their requirements please refer to Section 1.4.2 of the EA.

Some route segments, including segments 13, G3, E3, C3, X2, and a portion of K5, would
require rebuilding an existing LCRA TSC single-circuit electric transmission line (T378
Round Rock to Chief Brady and T355 Chief Brady to Georgetown, depending upon the
specific route segment) primarily within an existing easement. Utilizing an existing
transmission line ROW requires that the structures be capable of holding three electric
circuits, the existing circuit (T378 and/or T355) and the two new circuits for this project.
Therefore, these segments will require the use of triple-circuit capable H-frame

structures.

Please refer to Figures 1-2 through 1-6 in the EA for drawings of the structures proposed
to be used in this project.
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For joint applications, provide

and separately identify the above-required

information regarding structures for the portion(s) of the project owned by each

applicant.
This is not a joint application.

Right-of-way:
Miles of Right-of-Way:

Miles of Circuit:

Width of Right-of-Way:

Percent of Right-of-Way Acquired:

For joint applications, provide

Approximately 11.8 to 21.3 miles

Approximately 11.8 to 21.3 miles of circuit will
be installed for the first circuit of the Proposed
Project and approximately 11.8 to 21.3
additional miles of circuit will be installed on
the structures at a future date.

ROW width for the Proposed Project will vary
from an estimated minimum ROW width of 60
feet to an estimated maximum ROW width of
100 feet in long spans. The typical ROW width
is estimated to be 80 feet.

The percent of ROW acquired for the Proposed
Project at this time varies from as much as 27%
for Route 4 to as little as 0% for Routes 8, 9, 10,
11,12, 15, 16, 17, 23 and 24. The existing ROW
available for use for some alternate routes on this
project corresponds with existing LCRA TSC ROW
located along its Round Rock-Chief Brady (T378)
and Chief Brady-Georgetown (T355) 138-kV
transmission lines.

and separately identify the above-required

information for each route for the portion(s) of the project owned by each applicant.

This is not a joint application.

Provide a brief description of the area traversed by the transmission line. Include a
description of the general land uses in the area and the type of terrain crossed by the

line.

The Proposed Project area is located within Williamson County, Texas, and includes
portions of the cities of Austin, Cedar Park, Georgetown, Leander, and Round Rock.
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The Proposed Project area has a variety of land uses including commercial and residential
development, transportation facilities, parks and recreation areas, rural agricultural areas,
and a significant rock quarry.

The Proposed Project area is situated within the Edwards Plateau physiographic region of
Texas. The region’s topography is characterized by flat upper surfaces, interspersed by
drainages that open up into larger draws or box canyons. Elevations in the Edwards
Plateau range between 3,000 feet above mean sea level (amsl) within the western and
northern portions, to 450 feet amsl as you move towards the Gulf coast. Elevations in the
study area range between approximately 720 feet amsl along the lower portions of
Brushy Creek to approximately 1,050 feet on the hilltops in the northern portion of the
study area.

Specific discussion regarding natural, human, and cultural resources in the Proposed
Project area is set forth in the EA, Section 2.0.

Substations or Switching Stations:

List the name of all existing HVDC converter stations, substations or switching
stations that will be associated with the new transmission line. Provide
documentation showing that the owner(s) of the existing HVDC converter stations,
substations and/or switching stations have agreed to the installation of the required

project facilities.

The existing electric load-serving substations listed below are associated with the
Proposed Project.

1. PEC’s Leander Substation

2. Oncor’s Round Rock Substation

These two existing substations are the connecting points for the new transmission line to
the existing electric grid. There are no HVDC converter stations associated with the

Proposed Project.

Attachment 2 to this Application provides documentation demonstrating that PEC and
Oncor are aware of the Proposed Project and have agreed to the installation of the
required facilities associated with the interconnection of the Proposed Project in the
Leander and Round Rock substations, respectively.
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10.

Estimated Schedule:

Estimated Dates of: Start Completion

Right-of-way and Land Acquisition May 2017 August 2018

Engineering and Design July 2017 August 2018

Material and Equipment Procurement March 2018 October 2018

Construction of Facilities January 2019 October 2019

Energize Facilities December 2019 December 2019
Counties:

For each route, list all counties in which the route is to be constructed.

All of the routes and route segments proposed in association with the Proposed Project
are located within Williamson County, Texas.

Please refer to Figures 4-26a, 4-26b, 4-27 and 5-1 in the EA for the location of alternative
route segments.

Municipalities:
For each route, list all municipalities in which the route is to be constructed.

If approved, some portion of each alternate route proposed in association with the
Proposed Project would be constructed within the city limits of Leander and Round Rock.

If approved, some portion of Routes 2, 6, 8, 9, 10, 11, 12, 15, 16, 17, 20, 23, 24, and 31
would be constructed within the city limits of Cedar Park.

If approved, some portion of Routes 3, 4, 5, and 6 would be constructed within the city
limits of Georgetown.

For each applicant, attach a copy of the franchise, permit or other evidence of the
city's consent held by the utility, if necessary or applicable. If franchise, permit, or
other evidence of the city's consent has been previously filed, provide only the
docket number of the application in which the consent was filed. Each applicant
should provide this information only for the portion(s) of the project which will be
owned by the applicant.

Authority for LCRA TSC to provide transmission service within Williamson County, and
within the municipalities therein, is contained in, among other dockets, Docket Nos. 17,

59 and 24419.
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11.

Affected Utilities:
Identify any other electric utility served by or connected to facilities in this

application.

PEC owns the existing Leander Substation, which is one of the project end points and
will be served by, and connected to, the facilities proposed for construction in this

application.

Oncor owns the existing Round Rock Substation, which is one of the project end points
and will therefore be connected to the facilities proposed for construction in this

application.

Describe how any other electric utility will be affected and the extent of the other
utilities' involvement in the construction of this project. Include any other electric
utilities whose existing facilities will be utilized for the project (vacant circuit
positions, ROW, substation sites and/or equipment, etc.) and provide documentation
showing that the owner(s) of the existing facilities have agreed to the installation of
the required project facilities.

In the existing Leander Substation, PEC will expand its 138-kV electrical bus and LCRA
TSC will install one circuit breaker to connect the initial circuit of the Proposed Project to
the existing electric grid. PEC will also install low voltage (distribution) load-serving
facilities at each of the two new substations.

Electric service requirements for a large number of current and future end-use customers
within the project area will be met by PEC with the installation of the two new electric
load-serving substations associated with the Proposed Project. The two new substations
will provide the electrical source to supply existing and future electrical loads in the
project area. The two new electric load-serving substations will also increase the
reliability of service to the broader area.

In the existing Round Rock Substation, Oncor will install one circuit breaker for
interconnection of the initial circuit of the Proposed Project to the existing electric grid.

Electric service reliability for end-use customers served by Oncor out of the Round Rock
Substation will be improved with the connection of an additional transmission circuit at
the Round Rock Substation.

Attachment 2 to this Application provides documentation demonstrating that the owners
of facilities associated with this Proposed Project collaborated and worked with ERCOT
to assess the need and define the scope and responsibilities associated with the Proposed

Project.
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12.

13.

Financing:

Describe the method of financing this project. For each applicant that is to be
reimbursed for all or a portion of this project, identify the source and amount of the
reimbursement (actual amount if known, estimated amount otherwise) and the
portion(s) of the project for which the reimbursement will be made.

LCRA TSC will finance the facilities associated with this Application in a manner similar
to that which has been used for projects previously constructed by LCRA TSC. That is, it
will be financed initially with a combination of tax-exempt commercial paper, tax-
exempt private revolving note, and subsequently with fixed-rate debt. Interest on the
debt may be capitalized until the project is in service, at which point it is intended that
both the principal and interest will be serviced with LCRA TSC’s Transmission Cost of

Service revenues.

LCRA TSC is the sole applicant, and, therefore, no other party will be reimbursed for any
portion of the project.

Estimated Costs: Provide cost estimates for each route of the proposed project
using the following table. Provide a breakdown of “Other” costs by major cost
category and amount. Provide the information for each route in an attachment to

this application.

Transmission | Substation Facilities
Facilities * *

Right-of-way and Land Acquisition

Engineering and Design (Utility)

Engineering and Design (Contract)

Procurement of Material and Equipment
(including

stores)

Construction of Facilities (Utility)

Construction of Facilities (Contract)

Other (all costs not included in the above
categories)

Estimated Total Cost See Attach. 4 | See Attach. 4

*Please refer to Attachment 4 to this Application for Transmission and Substation
Facilities estimated costs for each alternative route presented in this Application.
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14.

Need for the Proposed Project:

For a standard application, describe the need for the construction and state how the
proposed project will address the need. Describe the existing transmission system
and conditions addressed by this application. For projects that are planned to
accommodate load growth, provide historical load data and load projections for at
least five years. For projects to accommodate load growth or to address reliability
issues, provide a description of the steady state load flow analysis that justifies the
project. For interconnection projects, provide any documentation from a
transmission service customer, generator, transmission service provider, or other
entity to establish that the proposed facilities are needed. For projects related to a
Competitive Renewable Energy Zone, the foregoing requirements are not necessary;
the applicant need only provide a specific reference to the pertinent portion(s) of an
appropriate commission order specifying that the facilities are needed. For all
projects, provide any documentation of the review and recommendation of a PURA

§39.151 organization.

Retail electric service to the area in southwestern Williamson County, generally between
Austin and Leander along US Highway 183 and west of Interstate Highway 35
transportation corridors, is served by PEC primarily through eight electric load-serving
substations: Avery Ranch, Balcones, Kent Street, Buttercup, Whitestone, Blockhouse,
Leander and Seward Junction substations. The total electric load served by PEC in this
specific area exceeded 397 megawatts in 2014. Most of the capacity at these eight
substations was installed in the last 20 years to be able to keep pace with the rapidly
increasing demand for electricity in the area. The end-use customers include but are not
limited to residential, small and large commercial, public offices, emergency response,
urgent care facilities, churches, schools, ranch and farm operations, communications
towers and systems, and water treatment plants.

LCRA TSC and PEC have an established planning and operating relationship for the
delivery of safe, reliable, and cost-effective electric service. As its Transmission
Operator, LCRA TSC assists PEC in ensuring the electric delivery requirements of its
end-use customers and is the filing party in this Application for constructing the Proposed
Project as supported in the response to Questions 1, 2, 4 and 5 of this Application.

Describe the need for the construction and state how the proposed project will
address the need.

Electric service from the existing eight substations (listed above) to the area’s end-use
customers is presently limited by the existing remote transmission network to the west of
the Proposed Project area. In order to construct new substations that will reliably provide
retail electric service to customers in southwestern Williamson County, a new
transmission line must be constructed.
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The purpose and need for the Proposed Project is driven by two key factors for
adequately and reliably serving local area electric load requirements. These factors are
summarized as follows:

1. The existing and forecasted electric demand has been increasing at a steady pace
in the Williamson County area due to increased demand from existing customers
as well as increased numbers of new customers in the area. This area is one of
the most rapidly growing areas in Texas and includes the areas in and around the
cities of Leander, Cedar Park, Austin, and Round Rock as well as unincorporated
areas of Williamson County.

2. The Proposed Project supports distribution-level electric service reliability and
operational requirements, including maintaining electric service during
emergency restoration events. The local distribution system reliability and
operational needs cannot be addressed with or by only expanding existing
distribution facilities in the area.

In light of these two factors, PEC, LCRA TSC, and ERCOT, the stakeholders tasked with
the obligatory accountability to serve electric needs in a reliable and safe manner,
developed the Proposed Project as the most effective solution of 13 alternatives
considered. One substation (Substation 1) is required near the general area where Ronald
Reagan Boulevard and FM 1431 intersect and the other substation (Substation 2) is
required near the general area of the intersection of Ronald Reagan Boulevard and East
Crystal Falls Parkway. The primary objective of the Proposed Project is to provide a
transmission connection to these two new load-serving substations from the existing high
voltage electric grid. In addition to cost-effectively meeting its primary objective, the
Proposed Project provides secondary benefits in that it strengthens the transmission
system service to the broader area and increases transmission service reliability to both
the existing Leander and Round Rock substations.

An engineering study conducted for PEC revealed that continuing to serve the electrical
needs of this growing area from the existing load-serving substations results in the
following reliability risks:

e Loss of electric service to a large amount of end-use customers in this area;

e Loading levels exceeding equipment capacity, leading to widespread outages;

e Voltage levels falling below acceptable operational limits, leading to widespread
outages;

e Decreased electric system efficiencies due to increased electric system losses;

and
e Possible large monetary penalties for not meeting federal, state and local electric
system service reliability standards.
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Thus, continuing to serve the project area’s electric load without the Proposed Project
will result in potential electric service degradation impacting a large number of end-use
customers and could significantly limit the continued healthy economic development of
the broader area. Furthermore, PEC’s ability to meet its obligations for providing cost-
effective electric service and to respond to emergencies will be severely limited without
the Proposed Project. Lastly, without the Proposed Project, other large transmission line
projects will be required to mitigate future transmission issues that impact an even
broader area.

In summary, the present electric system’s capability to reliably and adequately serve the
electric load of the project area is near its limits and will be soon exceeded.

The addition of the two substations and 138-kV transmission line associated with the
Proposed Project will effectively and efficiently support the forecasted electric load
levels. An LCRA TSC-conducted assessment revealed that the Proposed Project will
support and accommodate existing and forecasted electric load as follows:

e Electric loading of area substation transformers will be maintained within
acceptable levels;

o Electric loading of area distribution lines will be maintained within acceptable
levels;

e FElectric losses will be maintained within acceptable levels; and

e Voltage out of area substations will be maintained within acceptable limits.

In addition to cost-effectively meeting its primary objective, the Proposed Project
provides secondary benefits in that it strengthens the transmission system to the broader
area and it also increases transmission service reliability to both the Leander and Round

Rock substations.

Describe the existing transmission system and conditions addressed by this

application.

Attachment 7, included in response to Question 16 of this Application, illustrates the
transmission system presently in place in and around the project area. As may be
observed from this electric system area map, existing transmission system availability is
limited to the 138-kV transmission paths that parallel US Highway 183 between Austin
and Leander and Interstate Highway 35 between Austin and Georgetown. The distance
between these transmission paths ranges between 7.5 and 9 miles.

Development within the geographic area between these two 138-kV transmission paths
has been growing at a fast pace in recent years and this type of growth is forecasted to
continue. The two existing transmission paths are becoming too remote from the high
density, growing, and developing area where two load-serving substations are required.
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The lack of a transmission source results in operating limitations that, if left unaddressed,
will negatively impact electric service to the area as discussed above.

In order to provide a transmission source to the two new substations, a new 138-kV
transmission line is needed. The connecting end points for the new transmission line
were defined through a comprehensive planning process that involved PEC and LCRA
TSC electric system planning staff, area electric providers, and the ERCOT stakeholder
process. The addition of the two substations and 138-kV transmission line associated
with the Proposed Project will effectively and efficiently support the forecasted electric
load levels. An LCRA TSC-conducted assessment revealed that the Proposed Project
supports reliable electric service to existing and forecasted electric load as follows:

e Electric loading of area substation transformers will be maintained within
acceptable levels;

e Electric loading of area distribution lines will be maintained within acceptable
levels;

e Electric losses will be maintained within acceptable levels; and

e Voltage out of area substations will be maintained within acceptable limits.
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For projects that are planned to accommodate load growth, provide historical load
data and load projections for at least five years.

The area’s historical and projected electric load data is shown in Table 1 and graphed in
Figure 1 below.

Table 1 - Historical and Projected Peak Electric Load

Year Historical Peak Year Projected Peak
Electric Load Electric Load
(kW) (kW)
2006 288,145 2016 409,991
2007 276,767 2017 424,992
2008 319,689 2018 440,687
2009 328,849 2019 457,111
2010 359,807 2020 486,020
2011 410,519 Most recent electric load forecast for the
2012 384,074 area that includes the Avery Ranch,
2013 415315 Balcones, Blockhouse, Butter(.:up, Kent
970 Street, Leander, Seward Junction, and
2014 397,007 Whitestone substations.
2015 452,297

. Historical (2006-2015) and Projected (2016-2020) peak Electric Load (Kilowatts)
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Figure 1 - Historical and Projected Peak Electric Load (Avery Ranch, Balcones,
Blockhouse, Buttercup, Kent Street, Leander, Seward Junction, and Whitestone

substations)
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For projects to accommodate load growth or to address reliability issues, provide a
description of the steady state load flow analysis that justifies the project.

The Proposed Project is primarily required to address electric load growth and consists of
constructing two new electric load-serving substations. Because these substations are
required in an area where there is presently no transmission infrastructure, a new 138-kV
transmission line is required. In adherence to requirements set forth in the North
American Electric Reliability Corporation (NERC) Reliability Standards on planning
assessments, the electric system impact of the new 138-kV transmission line was
assessed by both LCRA TSC and ERCOT. Descriptions of the steady state power flow
analysis used to justify the need for the project and evaluate how the Proposed Project is
integrated into the existing electric grid are provided in Attachments 2 and 5 to this

Application.

For interconnection projects, provide any documentation from a transmission
service customer, generator, transmission service provider, or other entity to
establish that the proposed facilities are needed.

The purpose and need for the Proposed Project are not associated with the
interconnection of a transmission service customer, generator, transmission service

provider, or another entity.

For projects related to a Competitive Renewable Energy Zone, the foregoing
requirements are not necessary; the applicant need only provide a specific reference
to the pertinent portion(s) of an appropriate commission order specifying that the
facilities are needed.

The purpose and need for the Proposed Project are not associated with a Competitive
Renewable Energy Zone.

For all projects, provide any documentation of the review and recommendation of a
PURA §39.151 organization.

The documentation of the review and recommendation of a PURA § 39.151 organization
(ERCOT) is included as Attachment 2 to this Application.
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15.

Alternatives to Project:

For a standard application, describe alternatives to the construction of this project
(not routing options). Include an analysis of distribution alternatives, upgrading
voltage or bundling of conductors of existing facilities, adding transformers, and for
utilities that have not unbundled, distributed generation as alternatives to the
project. Explain how the project overcomes the insufficiencies of the other options
that were considered.

Alternatives to the construction of this project (not routing options)

There were 13 alternatives studied during the electric system planning phase of the
proposed project. All 13 alternatives described in the table below included a new 138-kV
transmission line in the project study area. In each of the two independent studies, one
conducted by LCRA TSC and the other conducted by ERCOT, the alternative labeled
number 11 below was selected as the most effective solution to address the electric load
growth-driven deficiencies.

No. Description of Study Alternative Scope of Study Alternative
1 Chief Brady - Parmer - Whitestone 138 kV Construct a new Parmer 138 kV Substation in Williamson
transmission line County.

Construct a new single circuit 138 k'V line (approximately 14.8
miles) on a double circuit capable structure that connects the
existing Chief Brady and Whitestone substations to the new
Parmer Substation with an emergency rating of at least 446
MVA.

Add terminal equipment at the Chief Brady and Whitestone
substations for new transmission line.

Upgrade the existing Round Rock to Chief Brady 138 kV
transmission line to achieve an emergency rating of at least 446

MVA.
2 Chief Brady - Parmer - Avery Ranch 138 kV Construct a new Parmer 138 kV Substation in Williamson
transmission line County.

Construct a new single circuit 138 kV line (approximately 14.8
miles) on a double circuit capable structure that connects the
existing Chief Brady and Avery Ranch substations to the new
Parmer Substation with an emergency rating of at least 446
MVA.

Add terminal equipment at the Chief Brady and Avery Ranch
substations for new transmission line.

Upgrade the existing Round Rock to Chief Brady 138 kV
transmission line to achieve an emergency rating of at least 446
MVA.

3 Chief Brady - Parmer - Jollyville 138 kV Construct a new Parmer Substation in Williamson County.

transmission line
Construct a new single circuit 138 kV line (approximately 15.8

miles) on a double circuit capable structure that connects the
existing Chief Brady and Jollyville substations to the new
Parmer Substation with an emergency rating of at least 446
MVA.

Add terminal equipment at the Chief Brady and Jollyville
substations for new transmission line.
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4 Seward Junction - Parmer - Avery Ranch 138
kV transmission line

Construct a new Parmer Substation in Williamson County.

Construct a new single circuit 138 kV line (approximately 14.1
miles) on a double circuit capable structure that connects the
existing Seward Junction and Avery Ranch substations to the
new Parmer Substation with an emergency rating of at least 446
MVA.

Add terminal equipment at the Seward Junction and Avery
Ranch substations for new transmission line.

5 Seward Junction - Parmer - Jollyville 138 kV
transmission line

Construct a new Parmer Substation in Williamson County.

Construct a new single circuit 138 kV line (approximately 15.1
miles) on a double circuit capable structure that connects the
existing Seward Junction and Jollyville substations to the new
Parmer Substation with an emergency rating of at least 446
MVA.

Add terminal equipment at the Seward Junction and Jollyville
substations for new transmission line.

6 Seward Junction - Parmer - Round Rock 138 kV
transmission line

Construct a new Parmer Substation in Williamson County.

Construct a new single circuit 138 kV line (approximately 16.5
miles) on a double circuit capable structure that connects the
existing Seward Junction and Round Rock substations to the
new Parmer Substation with an emergency rating of at least 446
MVA.

Add terminal equipment at the Seward Junction and Round
Rock substations for new transmission line.

7 Leander - Parmer - Avery Ranch 138 kV
transmission line

Construct a new Parmer Substation in Williamson County.

Construct a new single circuit 138 kV line (approximately 10.3
miles) on a double circuit capable structure that connects the
existing Leander and Avery Ranch substations to the new
Parmer Substation with an emergency rating of at least 446
MVA.

Add terminal equipment at the Leander and Avery Ranch
substations for new transmission line.

8 Leander - Parmer - Jollyville 138 kV
transmission line

Construct a new Parmer Substation in Williamson County.

Construct a new single circuit 138 kV line (approximately 11.4
miles) on a double circuit capable structure that connects the
existing Leander and Jollyville substations to the new Parmer
Substation with an emergency rating of at least 446 MVA.

Add terminal equipment at the Leander and Jollyville
substations for new transmission line.

9 Leander - Parmer - Chandler 138 kV
transmission line

Construct a new Parmer Substation in Williamson County.

Construct a new Chandler Substation along the existing Chief
Brady to Round Rock 138 kV transmission line.

Construct a new single circuit 138 kV line (approximately 13.5
miles) on a double circuit capable structure that connects the
existing Leander Substation and new Chandler Substation to
the new Parmer Substation with an emergency rating of at least
446 MVA.

Add terminal equipment at the Leander Substation for new
transmission line.

Upgrade the existing Round Rock to Chief Brady 138 kV
transmission line between Round Rock and the new Chandler
Substation to achieve an emergency rating of at least 446
MVA.
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10 Leander - Parmer - Round Rock South 138 kV Construct a new Parmer Substation in Williamson County.
line
Construct a new single circuit 138 kV line (approximately 15.4
miles) on a double circuit capable structure that connects the
existing Leander and Round Rock South substations to the new
Parmer Substation with an emergency rating of at least 446
MVA.

Add terminal equipment at the Leander and Round Rock South
substations for new transmission line.

11 Leander - Parmer - Round Rock 138 kV line Construct a new Parmer Substation in Williamson County.
(LCRA TSC proposed Option)

Construct a new single circuit 138 kV line (approximately 12.6
miles) on a double circuit capable structure that connects the
existing Leander and Round Rock substations to the new
Parmer Substation with an emergency rating of at least 446
MVA.

Add terminal equipment at the Leander and Round Rock
substations for new transmission line.

12 Leander - Parmer - Chief Brady 138 kV Construct a new Parmer Substation in Williamson County.

transmission line
Construct a new single circuit 138 kV line (approximately 14.8

miles) on a double circuit capable structure that connects the
existing Leander and Chief Brady substations to the new
Parmer Substation with an emergency rating of at least 446
MVA.

Add terminal equipment at the Leander and Chief Brady
substations for new transmission line.

Upgrade the existing Round Rock to Chief Brady 138 kV
transmission line to achieve an emergency rating of at least 446
MVA.

13 Leander - Parmer - Westinghouse South 138 kV | Construct a new Parmer Substation in Williamson County.
transmission line

Construct a new Westinghouse South Substation along the
existing Westinghouse to Westinghouse Tap 138 kV
transmission line.

Construct a new single circuit 138 kV line (approximately 13.5
miles) on a double circuit capable structure that connects the
existing Leander Substation and new Westinghouse South
Substation to the new Parmer Substation with an emergency
rating of at least 446 MVA.

Add terminal equipment at the Leander Substation for new
transmission line.

Analysis of distribution alternatives, upgrading voltage or bundling of conductors of
existing facilities, adding transformers, and for utilities that have not unbundled,

distributed generation as alternatives to the project.

e Analysis of distribution alternatives, upgrading voltage or bundling of
conductors of existing facilities, and adding transformers as alternatives to the

project.

PEC commissioned an electric system study for portions of its distribution system
located in high growth areas, including its retail service area within Williamson
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County. The study was conducted by SAIC Energy, Environment, and Infrastructure,
LLC (SAIC) and completed in 2012. Based on the deficiencies identified in the
distribution system, and with appropriate consideration given to solutions consisting
of distribution alternatives, upgrading voltage or bundling of conductors of existing
facilities and adding transformers, SAIC recommended a plan to PEC that includes
the two new substations that are part of this Application. The SAIC study report is
included as Attachment 6 to this Application.

e Analysis of (for utilities that have not unbundled), distributed generation as
alternatives to the project.

LCRA TSC is subject to the unbundling requirements of PURA § 39.051.
Regardless, the defined need for the Proposed Project requires grid-scale solutions by
2019 that provide large amounts of electric power to adequately serve existing and
developing end-use customers over a broad area as well as to efficiently provide
sufficient capacity for emergency support during emergency restoration efforts over
an even wider area. Thus, distributed generation would not adequately address the
need for the Proposed Project.

Explain how the project overcomes the insufficiencies of the other options that were
considered.

In its 2012 study, SAIC concluded that the new substations were superior to distribution
level solutions because the two new substations would provide long-term increased
reliability in both normal and contingency conditions, allowed for shorter low voltage
distribution lines to serve the area, and resulted in reduced electric system losses.

In its 2013 study, LCRA TSC concluded that the Proposed Project was the most effective
solution of the 12 alternatives considered. Specifically, in its study, LCRA TSC
determined that the Proposed Project addresses 10 violations (voltage and thermal)
identified in the 2022 Base Case during single contingency (N-1) conditions and that
other alternatives do not address the 2022 violations. LCRA TSC further found
additional benefits provided by the Proposed Project as follows:

1. Adds a 138-kV transmission source into an area of Williamson County that is
forecasted to experience high electric load growth;

2. Provides the transmission infrastructure needed to reliably serve the two
substations PEC identified for the area north of Highway 620 between Highway
183 and Interstate Highway 35;

3. Addresses all criteria violations (identified for this evaluation) in 2018 and 2022
during single contingency (N-1) conditions;

4. Reduces the risk of electric load loss under NERC P6 contingency conditions;

5. Addresses multiple transmission line overloads during NERC P6 contingency
conditions;
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16.

17.

6. Reduces east-to-west power flows on transmission facilities in the Austin area, as
it is a direct parallel path for the Howard Lane-Jollyville line that also supports
the area of study from the south; and

7. Has a lower cost than other alternatives with similar benefits.

The LCRA TSC study is included as Attachment 5 to this Application.

Lastly, in its 2014 recommendation, ERCOT concluded that the Proposed Project was the
most effective solution of the 13 different alternatives it considered. The Proposed
Project “cost effectively met all of the reliability criteria.” The ERCOT report is included
as Attachment 2 to this Application.

Schematic or Diagram:

For a standard application, provide a schematic or diagram of the applicant's
transmission system in the proximate area of the project. Show the location and
voltage of existing transmission lines and substations, and the location of the
construction. Locate any taps, ties, meter points, or other facilities involving other
utilities on the system schematic.

A map of the transmission system in the vicinity of the project is provided as Attachment
7 to this application.

Routing Study:

Provide a brief summary of the routing study that includes a description of the
process of selecting the study area, identifying routing constraints, selecting
potential line segments, and the selection of the routes. Provide a copy of the
complete routing study conducted by the utility or consultant. State which route the
applicant believes best addresses the requirements of PURA and P.U.C. Substantive

Rules.

LCRA TSC retained POWER Engineers, Inc. (POWER) to prepare the EA, included as
Attachment 1 to the Application. The objective of the EA was to provide information in
support of this Application in addressing the requirements of Section 37.056 (c)(4)(A)-
(D) of the Texas Utilities Code, the PUC Certificate of Convenience and Necessity
(CCN) Application form, and PUC Substantive Rule 25.101. By examining existing
environmental conditions, including the human and natural resources that are located in
the area of the Proposed Project, the EA evaluates the environmental effects that could
result from the construction, operation, and maintenance of the Proposed Project. The
EA will also be used in support of any additional local, state, or federal permitting
activities that may be required for the Proposed Project.
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To assist POWER in its evaluation, LCRA TSC provided information regarding the
project endpoints, the need for the project, engineering and design requirements,
construction practices, and ROW requirements for the Proposed Project.

Selecting the Study Area

POWER, with input and assistance from LCRA TSC, delineated the study area within
which to review the existing environment and eventually to locate geographically diverse
alternative routes. The boundaries of the study area were determined by the existing
project endpoints (Leander and Round Rock substations), the new substation (Substation
1 and Substation 2) siting areas, other existing ROW (e.g., roadways and existing
transmission lines), and existing cultural and land use features across the study area.

The study area, shown in Figure 2-1 of the EA, is approximately 9 miles long by 6 miles
wide, and encompasses an area of approximately 52 square miles (33,000 acres).

Routing Constraints

Once the study area was defined, data related to land use, aesthetics, ecology, and cultural
resources were collected by POWER through: conducting ground reconnaissance;
reviewing available maps and aerial photography; reviewing previous studies conducted
in the area; contacting a variety of local, state, and federal agencies; and considering
criteria established in Section 37.056(c)(4)(A)~(D) of the Texas Utilities Code, the PUC’s
CCN Application form, PUC Substantive Rule 25.101, and input from the public open
house meetings. Using this information, the locations of sensitive features and other
constraints were identified.

Selection of Potential Routing Segments

Preliminary alternative route segments were identified by evaluation of the constraints
mapped for the study area and then by identifying routing opportunity areas such as
existing corridors and other linear features. Through application of the PUC’s routing
criteria, as described above, 160 preliminary alternative route segments were identified
and developed into potentially viable preliminary alternative routes for comparative
purposes. These preliminary alternative route segments were further evaluated based on
information received from government agencies, the public meetings, and additional
public input. Ultimately, 31 primary alternative routes were identified for comparison.
These routes were evaluated using 53 land use and environmental criteria. Impacts were
evaluated by POWER for each identified primary alternative route. Additional forward
progressing alternate routes may also be formed by configuring the various segments in
different ways.
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Specific discussion regarding selection of the study area, identification of constraints, the
selection of potential preliminary alternative route segments, and the alternative route
analysis is set forth in the EA.

Selection of the alternative route the applicant believes best addresses the
requirements of PURA and P.U.C. Substantive Rules

LCRA TSC identified Route 31 as the primary alternative route that best addresses the
requirements of PURA and the PUC Substantive Rules for the Proposed Project. LCRA
TSC initially reviewed the EA, followed by a review of each alternative route. This
review included the consideration of all of the factors and criteria listed in PURA and the
PUC Substantive Rules, including potential environmental, cultural, and land use
impacts, engineering constraints, public input and community values, estimated costs,
system planning, and landowner, agency, and utility concerns and preferences. LCRA
TSC’s identification of Route 31 as the route that best addresses the requirements of
PURA and the PUC Substantive Rules is based on the considerations that Route 31:

e Is generally consistent with the route preferences indicated by the cities of
Leander, Cedar Park, and Round Rock in resolutions passed by the three
municipalities primarily burdened by the Proposed Project (an expression of
community values);

e Uses or is parallel and adjacent to existing transmission line ROW for
approximately 20 percent of its length (2.7 miles);

o Is parallel and adjacent to other existing compatible ROW for approximately 60
percent of its length (8.2 miles);

e Has the fourth lowest estimated cost ($72,627,400) and is only approximately
seven percent more expensive than the least expensive route;

e Has the seventh fewest number of newly affected habitable structures within 300
feet of the route centerline (146);

e Has over 200 fewer newly affected habitable structures within 300 feet of the
route centerline than the three least expensive routes;

e Does not cross U.S. Fish and Wildlife Service (USFWS) critical habitat for
Jollyville Plateau Salamander;

¢ Does not impact the Brushy Creek environmentally sensitive areas; and
e Does not cross Bone Cave Harvestman recovery preserve area.

Apart from identifying Route 31 as the route that best meets the PUC’s routing criteria,
LCRA TSC did not rank the alternative routes.
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18.

Public Meeting or Public Open House:

Provide the date and location for each public meeting or public open house that was
held in accordance with P.U.C. PROC. R. 22.52. Provide a summary of each public
meeting or public open house including the approximate number of attendants, and
a copy of any survey provided to attendants and a summary of the responses
received. For each public meeting or public open house provide a description of the
method of notice, a copy of any notices, and the number of notices that were mailed

and/or published.

LCRA TSC held two open house meetings for the Proposed Project. The open house
meetings were held on October 13 and 14, 2015, from 6:00 p.m. to 8:00 p.m. at the
Austin Sports Center of Cedar Park in Cedar Park, Texas, and Wiley Middle School in
Leander, Texas. LCRA TSC mailed written notices of the meeting to all owners of
property within approximately 350 feet of each preliminary alternative route segment
centerline. Additional letters were sent to elected officials and other interested parties.
This resulted in the mailing of 2,558 meeting notices. In addition, a public notice was
published on the listed dates in the following four newspapers having circulation within
the project area counties:

o Austin American-Statesman — October 5 & October 12, 2015
o Hill Country News — October 1 & October 8, 2015

e  Round Rock Leader — October 1 & October 8, 2015

o Williamson County Sun — September 30 & October 7, 2015

The public notices announced the location, time, and purpose of the meeting. A copy of
the published newspaper notice is located in Appendix B of the EA.

The meetings were intended to solicit comments from interested persons and public
officials concerning the Proposed Project. The meetings had the following objectives:

e Promote a better understanding of the proposed project including the purpose,
need, potential benefits and impacts, and PUCT certification process;
e Inform the public with regard to the routing procedure, schedule, and route

approval process; and
e  Gather the values and concerns of the public and community leaders.

The meetings were configured in an informal information station format rather than a
formal speaker/audience format, with each station assigned to a particular aspect of the
project or routing process and staffed with LCRA or POWER staff. Each station included
maps, illustrations, photographs, or text explaining each particular topic. Three GIS
computer stations were available to show the extent of the project, the proposed
preliminary alternative route segments, Williamson Appraisal District parcel boundaries,
and recent aerial photography of the project area. The GIS stations were also available to
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answer detailed questions such as the approximate distance from a proposed preliminary
route segment centerline to the nearest corner of a habitable structure. Interested persons
were encouraged to visit each station in order so that the entire process could be
explained in the logical sequence of project development. The information station format
is typically advantageous because it allows attendees to process information in a more
relaxed manner and also allows them to focus on their particular area of interest and ask
specific questions. Furthermore, the one-to-one discussions with LCRA or POWER
personnel typically encourage more interaction from those persons who might be hesitant
to participate in a more formal speaker-audience format.

A total of 615 people signed in as attending the public open house meetings. In some
cases, only one spouse or family member signed in when more than one may have been
present. All attendees were offered a questionnaire, a preliminary route segment map,
and a frequently asked questions document (see Appendix B of the EA). Some attendees
handed in completed questionnaires at the meetings (totaling 255), while others took
questionnaires with them, acquired questionnaires from neighbors, or accessed
questionnaires from the LCRA Project website. A total of 1,433 additional completed
questionnaires were sent to LCRA TSC following the open house meetings. Thus, a total
of 1,688 questionnaires were received by LCRA TSC at or following the October 2015
public open house meetings. Additionally, thousands of comments were also received in
the form of letters or emails.

Additional information concerning the public involvement program and discussion
summarizing the questionnaire results is located in Section 4.2.2 pages 4-2 through 4-7 of
the EA. A representative copy of the questionnaire provided for the Proposed Project is
included in Appendix B of the EA.
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19.

Routing Maps:

Base maps should be a full scale (one inch = not more than one mile) highway map
of the county or counties involved, or other maps of comparable scale denoting
sufficient cultural and natural features to permit location of all routes in the field.
Provide a map (or maps) showing the study area, routing constraints, and all routes
or line segments that were considered prior to the selection of the routes. Identify
the routes and any existing facilities to be interconnected or coordinated with the
project. Identify any taps, ties, meter points, or other facilities involving other
utilities on the routing map. Show all existing transmission facilities located in the
study area. Include the locations of radio transmitters and other electronic
installations, airstrips, irrigated pasture or cropland, parks and recreational areas,
historical and archeological sites (subject to the instructions in Question 27), and
any environmentally sensitive areas (subject to the instructions in Question 29).

Provide aerial photographs of the study area displaying the date that the
photographs were taken or maps that show (1) the location of each route with each
route segment identified, (2) the locations of all major public roads including, as a
minimum, all federal and state roadways, (3) the locations of all known habitable
structures or groups of habitable structures (see Question 19 below) on properties
directly affected by any route, and (4) the boundaries (approximate or estimated
according to best available information if required) of all properties directly
affected by any route.

For each route, cross-reference each habitable structure (or group of habitable
structures) and directly affected property identified on the maps or photographs
with a list of corresponding landowner names and addresses and indicate which
route segment affects each structure/group or property.

Base Maps

Figure 4-27 of the EA (Appendix D), titled Primary Alternative Routes, produced at a
scale of 1 inch = 800 feet, is provided in map pockets in the EA. These maps were
produced using a USGS topographic base. They depict the study area for the project,
locations of radio transmitters and other electronic installations, airports/airstrips, parks
and recreational areas, historical sites, environmentally sensitive areas and other
constraints. The maps also contain the alternative routes for the project. For their
protection, locations of archaeological sites are not shown on the maps.

Figure 5-1 of the EA (Appendix E), titled Habitable Structures and Other Land Use
Features in the Vicinity of the Primary Alternative Routes, which consists of aerial
photography produced at a scale of 1 inch = 800 feet, is provided in a map pocket in the
EA. The aerial photo-based maps include parcel boundaries identified from a review of
the tax appraisal district records and combined, as appropriate, to reflect instances where
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multiple parcels are owned by a single individual or group in the study area. The
locations of all known habitable structures located within 300 feet of the centerline of
primary alternative routes on properties directly affected by the project are also identified
on Figure 5-1. The habitable structures and other land use features map (Figure 5-1,
Appendix E of the EA) was produced using aerial imagery flown in September 2015.

Base maps include sufficient cultural and natural features to permit location of the
alternative routes in the field, and they depict existing electric transmission lines (based
on information available to POWER), and major public roads located within the study
area, as applicable.

Maps showing the study area and all preliminary route segments in a format similar to
EA Figures 4-27 and 5-1 were presented at the public open house meetings. Figure 4-1
depicts the preliminary route segments presented at the open houses.

Directly Affected Property Maps

Attachment 8 to this Application includes 17 maps (utilizing aerial photography) titled
Location of Directly Affected Properties, that identify directly affected properties, tract
IDs, and the location of habitable structures (including labels) within approximately 300
feet of the centerline of the transmission line alternatives and approximate parcel
boundary lines (based on tax appraisal district records). These maps show the location of
each proposed alternative route with each route segment identified, and the locations of
all major public roads, including all federal and state roadways.

Attachment 9 to this Application is a list that cross-references each habitable structure, or
group of habitable structures, and directly affected properties identified on the maps
provided in Attachment 8 with a list of tract IDs and corresponding landowner names and
addresses. Landowner names and addresses were obtained by review of information
obtained from the Williamson Appraisal District.

Permits:
List any and all permits and/or approvals required by other governmental agencies
for the construction of the proposed project. Indicate whether each permit has been

obtained.

Upon approval of the Application by the PUC, the following permits/approvals would be
required and obtained prior to the commencement of construction:

e  Where the approved route of the transmission line crosses a state-maintained
road or highway, LCRA TSC will obtain a permit from the Texas Department of
Transportation (TxDOT). If any portion of the transmission line will be accessed
from a state-maintained road or highway, LCRA TSC will obtain a permit from
TxDOT.
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o  Where the transmission line crosses a state-owned riverbed or navigable stream,
LCRA TSC will obtain a Miscellaneous Easement (ME) from the General Land
Office (GLO).

e Since more than one acre will be disturbed during construction of the project, a
Storm Water Pollution Prevention Plan (SWPPP) will be necessary. Further,
because more than five acres will be disturbed, a Notice of Intent (NOI) will be
prepared by LCRA TSC for the Texas Commission on Environmental Quality
(TCEQ). The controls specified in the SWPPP will be monitored in the field.

e The TCEQ’s Edwards Aquifer rules (Title 30 Texas Administrative Code
Chapter 213) apply to construction and other ground-disturbing activities on the
recharge, transition, or contributing zone as mapped by TCEQ. When
constructing on the Edwards Aquifer, preparation of an Edwards Aquifer
Protection Plan (EAPP), including a water pollution abatement plan (WPAP),
may be required. The installation of electrical transmission lines is a regulated
activity that is exempt from the EAPP requirements. However, proposed
substations on the recharge, transition, or contributing zone are subject to the
rules. Such permits or regulatory approvals will be obtained by LCRA TSC prior
to construction.

e Upon approval of the Application and prior to construction, a detailed Natural
Resources Assessment (NRA) and Cultural Resources Assessment (CRA) will be
performed on the approved route. Depending on the results of these assessments,
permits or regulatory approvals may be required from the U.S. Army Corps of
Engineers (USACE), USFWS, TCEQ, or Williamson County. Such permits or
regulatory approvals will be obtained by LCRA TSC prior to construction.

e After alignments and structure locations/heights are designed and engineered,
LCRA TSC will make a final determination of the need for Federal Aviation
Administration (FAA) notification, based on structure locations and designs. In
some areas, if necessary, LCRA TSC could use lower-than-typical structure
heights and could add marking and/or lighting to certain structures to avoid or
accommodate FAA requirements.

e LCRA TSC will report the status of the Proposed Project to the PUC on LCRA
TSC’s Monthly Construction Progress Report, beginning with the first report
following the filing of a CCN application, and in each subsequent monthly
progress report until construction is completed and actual project costs have been
reported. As required by the PUC, LCRA TSC will submit locational and
attribute data for the approved route after it is constructed.
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Habitable structures:

For each route list all single-family and multi-family dwellings and related
structures, mobile homes, apartment buildings, commercial structures, industrial
structures, business structures, churches, hospitals, nursing homes, schools, or other
structures normally inhabited by humans or intended to be inhabited by humans on
a daily or regular basis within 300 feet of the centerline if the proposed project will
be constructed for operation at 230kV or less, or within 500 feet of the centerline if
the proposed project will be constructed for operation at greater than 230kV.
Provide a general description of each habitable structure and its distance from the
centerline of the route. In cities, towns or rural subdivisions, houses can be
identified in groups. Provide the number of habitable structures in each group and
list the distance from the centerline of the route to the closest and the farthest
habitable structure in the group. Locate all listed habitable structures or groups of
structures on the routing map.

The locations of habitable structures within 300 feet of the centerline of each route
segment are listed and described with the approximate distance from the route segment
centerline in Appendix C, Tables 5-3 through 5-33 of the EA and are shown on Figure 5-
1, Sheet Nos. 1 and 2 in Appendix E of the EA. The total numbers of habitable structures
for the 31 primary alternative routes are provided in the table below. Column two
designates the number of habitable structures within 300 feet of the ROW centerline,
while column three contains relevant information related to newly affected habitable
structures within 300 feet of the ROW centerline. For a more detailed explanation of the
relationship between these two metrics, see Section 5.2.3.1 of the EA.

Primary Total number of habitable Numbe.r of newly affected
: e habitable structures
Alternative structures within 300 feet ey .
. within 300 feet of the
Route of the centerline .
centerline

1 501 269

2 376 146

3 306 71

4 425 105

5 312 77

6 473 241

7 580 263

8 254 247

9 272 259

10 281 269
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11 306 291
12 186 173
13 827 532
14 557 262
15 299 286
16 267 255
17 270 263
18 669 354
19 582 267
20 388 161
21 411 96
22 401 83
23 115 105
24 336 324
25 663 348
26 576 261
27 596 369
28 509 282
29 583 266
30 511 282
31 461 146

Electronic Installations:

For each route, list all commercial AM radio transmitters located within 10,000 feet
of the center line of the route, and all FM radio transmitters, microwave relay
stations, or other similar electronic installations located within 2,000 of the center
line of the route. Provide a general description of each installation and its distance
from the center line of the route. Locate all listed installations on a routing map.

There are no known commercial AM radio transmitters located within 10,000 feet of any
of the primary alternative routes. There are 16 known communication towers (FM radio
transmitters, microwave towers, or other electronic communications towers) that are
located within 2,000 feet of any of the primary alternative routes. A listing, description,
and approximate distance from the centerline of each of the primary alternative routes are
presented in Table 5-36 and in Appendix C, Tables 5-3 through 5-33 of the EA, and the
locations of these electronic installations are shown on Figures 4-27 and 5-1, Page Nos. 1
and 2 in Appendix D and E of the EA.
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For additional information on electronic installations, see Section 2.8.5 and Section 5.2.6
of the EA. None of the routes filed in this Application are anticipated to have any impact
on the existing communication towers.

Airstrips:

For each route, list all known private airstrips within 10,000 feet of the center line of
the project. List all airports registered with the Federal Aviation Administration
(FAA) with at least one runway more than 3,200 feet in length that are located
within 20,000 feet of the center line of any route. For each such airport, indicate
whether any transmission structures will exceed a 100:1 horizontal slope (one foot in
height for each 100 feet in distance) from the closest point of the closest runway.
List all listed airports registered with the FAA having no runway more than 3,200
feet in length that are located within 10,000 feet of the center line of any route. For
each such airport, indicate whether any transmission structures will exceed a 50:1
horizontal slope from the closest point of the closest runway. List all heliports
located within 5,000 feet of the center line of any route. For each such heliport,
indicate whether any transmission structures will exceed a 25:1 horizontal slope
from the closest point of the closest landing and takeoff area of the heliport. Provide
a general description of each listed private airstrip, registered airport, and heliport;
and state the distance of each from the center line of each route. Locate and identify
all listed airstrips, airports, and heliports on a routing map.

POWER’s review of federal and state aviation/airport maps and directories, aerial photo
interpretation and reconnaissance surveys, as well as information received from the
TxDOT Division of Aviation, identified no registered heliports located within 5,000 feet
of the centerline of any of the primary alternative routes, no FAA registered public or
military airports with runways longer than 3,200 feet identified within 20,000 feet of the
routes, and no FAA registered public or military airports with runways shorter than 3,200
feet identified within 10,000 feet of the routes. Three private airstrips were identified
within 10,000 feet of the centerline of one or more primary alternative routes.

Each airport/airstrip is listed and described with the approximate distance from the
centerline of each of the primary alternative routes in Table 5-34 and Appendix C, Tables
5-3 through 5-33 of the EA. These facilities are shown on Figures 4-27 and 5-1, Page
Nos. 1 and 2 in Appendix D and E of the EA.

For additional information on airports/airstrips, see Section 2.8.4 and Section 5.2.4 of the
EA. No significant impacts to these airports/airstrips are anticipated from construction of
the Proposed Project.
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Irrigation Systems:

For each route identify any pasture or cropland irrigated by traveling irrigation
systems (rolling or pivot type) that will be traversed by the route. Provide a
description of the irrigated land and state how it will be affected by each route
(number and type of structures etc.). Locate any such irrigated pasture or cropland
on a routing map.

Based on POWER’s review of aerial photography and field reconnaissance, no primary
alternate route of the Proposed Project crosses any known cropland or pastureland
irrigated by traveling irrigation systems, either rolling or pivot type.

Notice:
Notice is to be provided in accordance with P.U.C. PROC. R. 22.52.

A. Provide a copy of the written direct notice to owners of directly affected
land. Attach a list of the names and addresses of the owners of directly
affected land receiving notice.

A copy of the written notice, with attachments, mailed to owners of directly-
affected land is included as Attachment 10 to this Application. A list of the
names and addresses of those owners of directly-affected land to whom notice
was mailed by first-class mail is included as Attachment 9 to this Application.
Landowners of record and their mailing addresses were determined by review of
information obtained from the Williamson Appraisal District.

B. Provide a copy of the written notice to utilities that are located within five
miles of the routes.

A copy of the written notice sent to utilities located within five miles of the
Proposed Project is included as Attachment 11 to this Application. The names
and addresses of utilities to whom the written notices were sent are included in
Attachment 12, page 1 to this Application.

C. Provide a copy of the written notice to county and municipal authorities.

A copy of the written notice sent to county and municipal authorities is included
as Attachment 11 to this Application. The names and addresses of county and
municipal authorities to whom the written notices were sent are included in
Attachment 12, pages 2 and 3 to this Application. The same notice was sent to
utilities, counties, and municipal authorities. LCRA TSC additionally sent
notification of the application to the Texas Office of Public Utility Counsel
(Attachment 12, page 1), independent school districts (Attachment 12, page 4),
and state and federal elected officials (Attachment 12, page 5).
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D. Provide a copy of the notice that is to be published in newspapers of general
circulation in the counties in which the facilities are to be constructed.
Attach a list of the newspapers that will publish the notice for this
application. After the notice is published, provide the publisher's affidavits
and tear sheets.

A copy of the public notice that will be published in the Hill Country News,
Williamson County Sun, Austin American-Statesman, and Round Rock Leader
(newspapers of general circulation in Williamson County where the transmission
facilities are to be constructed) once for one week after the Application is filed
with the PUC is included as Attachment 13 to this Application. Publisher’s
affidavits will be filed with the PUC showing proof of notice as soon as available
after filing of this Application.

For a CREZ application, in addition to the requirements of P.U.C. PROC. R. 22.52
the applicant shall, not less than twenty-one (21) days before the filing of the
application, submit to the Commission staff a “generic” copy of each type of
alternative published and written notice for review. Staff’s comments, if any,
regarding the alternative notices will be provided to the applicant not later than
seven days after receipt by Staff of the alternative notices, Applicant may take into
consideration any comments made by Commission staff before the notices are
published or sent by mail.

Parks and Recreation Areas:

For each route, list all parks and recreational areas owned by a governmental body
or an organized group, club, or church and located within 1,000 feet of the center
line of the route. Provide a general description of each area and its distance from
the center line. Identify the owner of the park or recreational area (public agency,
church, club, etc.). List the sources used to identify the parks and recreational
areas. Locate the listed sites on a routing map.

POWER reviewed U.S. Geological Survey topographic maps, TxDOT county highway
maps, recent aerial photography, and field reconnaissance as well as information received
from the cities of Cedar Park, Georgetown, Leander, and Round Rock and Williamson
County to identify parks and recreation areas within the study area. Based on this review,
POWER identified 63 parks or recreation areas located within 1,000 feet of the centerline
of one or more of the primary alternative routes. '

For more information on parks and recreational areas see Section 2.8.6 and Section 5.2.5
of the EA. No significant impacts to the use of the parks and recreation facilities located
within the study area are anticipated from any of the primary alternative routes.
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Historical and Archeological Sites:

For each route, list all historical and archeological sites known to be within 1,000
feet of the center line of the route. Include a description of each site and its distance
from the center line. List the sources (national, state or local commission or
societies) used to identify the sites. Locate all historical sites on a routing map. For
the protection of the sites, archeological sites need not be shown on maps.

POWER conducted a literature review and records search at the Texas Historical
Commission and The Texas Archeological Research Laboratory at the University of
Texas at Austin to identify known historical and archaeological sites located within 1,000
feet of the centerline of each of the primary alternative routes. For more information
regarding site descriptions and the evaluation of the historical and archaeological sites
located within the study area, see Section 2.11 and Section 5.3 of the EA.

Based on POWER’s review, 82 recorded archeological sites are located within 1,000 feet
of the centerline of one or more of the primary alternative routes. Twenty-three of the
identified sites are crossed by primary alternative route ROWs. Fifty-five of the sites are
recorded as prehistoric sites, 13 are recorded as historic sites, 10 sites have both
prehistoric and historic components, and no site forms are available on the Texas
Archeological Site Atlas for four sites. These sites are listed and described with the
approximate distance from the centerline for each of the primary alternative routes in
Table 5-37 and Appendix C, Tables 5-3 through 5-33 of the EA. For the protection of
these sites, they are not shown on the routing maps.

Coastal Management Program:

For each route, indicate whether the route is located, either in whole or in part,
within the coastal management program boundary as defined in 31 T.A.C. §503.1.
If any route is, either in whole or in part, within the coastal management program
boundary, indicate whether any part of the route is seaward of the Coastal Facilities
Designation Line as defined in 31 T.A.C. §19.2(a)(21). Using the designations in 31
T.A.C. §501.3(b), identify the type(s) of Coastal Natural Resource Area(s) impacted
by any part of the route and/or facilities.

No part of any primary alternative route is located within the Coastal Management
Program boundary, as defined in 31 T.A.C. §503.1.

Environmental Impact:

Provide copies of any and all environmental impact studies and/or assessments of
the project. If no formal study was conducted for this project, explain how the
routing and construction of this project will impact the environment. List the
sources used to identify the existence or absence of sensitive environmental areas.
Locate any environmentally sensitive areas on a routing map. In some instances,
the location of the environmentally sensitive areas or the location of protected or
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endangered species should not be included on maps to ensure preservation of the
areas or species. Within seven days after filing the application for the project,
provide a copy of each environmental impact study and/or assessment to the Texas
Parks and Wildlife Department (TPWD) for its review at the address below.
Include with this application a copy of the letter of transmittal with which the
studies/assessments were or will be sent to the TPWD.

Wildlife Habitat Assessment Program
Wildlife Division

Texas Parks and Wildlife Department
4200 Smith School Road

Austin, Texas 78744

The applicant shall file an affidavit confirming that the letter of transmittal and
studies/assessments were sent to TPWD.

The EA describes the natural resources, cultural resources, land uses, and other sensitive
areas that may occur within the study area. The EA also describes how the Proposed
Project may impact such resources. Specifically, the EA includes data obtained from
TPWD, including the Texas Natural Diversity Database (TXNDD) and a list of
Ecologically Significant Stream Segments (ESSS) in'the study area.

LCRA TSC will provide a copy of the EA to TPWD within seven days after the
Application is filed. A copy of the letter of transmittal of the EA to TPWD is provided as
Attachment 14 to this Application. An affidavit confirming that the letter of transmittal
and a copy of the EA were sent to TPWD will be filed with the PUC.

Affidavit

Attach a sworn affidavit from a qualified individual authorized by the applicant to verify
and affirm that, to the best of their knowledge, all information provided, statements
made, and matters set forth in this application and attachments are true and correct.

A sworn affidavit is attached below.
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AFFIDAVIT OF CHRISTIAN POWELL
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STATE OF TEXAS
Before me, the undersigned authority, Christian Powell, being first duly sworn, deposes

and states:
“My name is Christian Powell. I am a Senior Regulatory Case Manager for the Lower

Colorado River Authority. I am over the age of twenty-one, and am competent to make the

following affidavit:
On behalf of LCRA Transmission Services Corporation (LCRA TSC) and in my

capacity as Senior Regulatory Case Manager on the Leander-Round Rock 138-kV

Transmission Line Project, I am authorized to file and verify the CCN Application
for LCRA TSC. I am personally familiar with the documents filed with this
application, and I have complied with all the requirements contained in the

application; furthermore, all such statements made and matters set forth herein with

respect to LCRA TSC are true and correct.”

Christian Powell
Affiant

SUBSCRIBED AND SWORN TO BEFORE ME, a Notary Public in and for the State of

Texas, this 2 7 ﬁ day Ofﬁgﬁ:} 2016.
. 7. 4//7 e
/ g/

v, MELISSA M. GREGG
S %2 Notary Public, State of Texas < hH S
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June 18, 2014

Mr. Ross Phillips

Vice President and Chief Operatlng Ofﬁcer -
Lower Colorado River Authority

P.O. Box 220

Austin, TX 78767-0220

Mr. Kenneth A. Donohoo
Director, System Planning

Oncor Electric Delivery _
2233-B Mountain Creek PKWY
Dallas, TX 75211-6716

Mr. Robert A. Peterson

Senior Director, Engineering
Pedernales Electric Cooperative, Inc
P.O.Box 1

Johnson City, TX 78636-0001

RE: Leander-Parmer-Round Rock project

On June 10, 2014 the Electric Reliability Council of Texas (ERCOT) Board of Directors
recommended the following Tier 1 transmission project as needed to support the reliability of the
ERCOT Regional transmission system:

Leander-Parmer-Round Rock project:

Construct a new Parmer 138 kV Substation
Construct a new single circuit 138 kV line (approximately 12.6 miles) on a double circuit
capable structure that connects the existing Leander and Round Rock substations to the
new Parmer Substation with an emergency rating of approximately 446 MVA"

e Add terminal equipment at the Leander and Round Rock substations for the new
transmission line

e Upgrade the 138 kV bus at the Leander Substation

Additional details on this project are included in the Attachment A to this letter.

This project was supported throughout the ERCOT planning process, which included
participation of all market segments through the ERCOT RPG. ERCOT’s recommendation to the
Board was reviewed by the ERCOT Regional Planning Group and the ERCOT Technical
Advisory Committee (TAC). ERCOT staff looks forward to the successful completion of the
work and is ready to assist you with any planning and operations related activities.



Should you have any questions please contact me at any time.

Sincerely, - /
Warren Lasher
Director System Planning

cc:
Shawnee Claiborn-Pinto, PUCT
Trip Doggett, ERCOT

Ken MylIntyre, ERCOT

Jeff Billo, ERCOT
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ERCOT Public

~ ERCOT

ERCOT Independent Review of the Leander — Parmer —
Round Rock Project

Version 1.0

© 2014 Electric Reliability Council of Texas, Inc. ERCOT Regional Planning
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1. Introduction

Electric load in western Williamson County, that includes the cities of Leander and Cedar Park,
is projected to experience significant growth. From 2002 to 2012, the summer peak load in the
area has grown from approximately 183 MW to 360 MW. The summer peak load is forecasted
to be 575 MW in 2022 which is an increase of 59% from the actual 2012 load. According to
Pedernales Electric Cooperative (PEC) assessments, the existing distribution system cannot serve
the forecasted load growth in the area since substation transformers and feeders will overload
and distribution-only upgrades are not feasible solutions to address this reliability of service
problem. PEC has identified a need to create two new transmission-to-distribution substations to
serve the growing load in the area. One substation, which is needed by 2019, is to be located near
the intersection of Parmer Lane and Highway 1431 and is referred to as Parmer substation in this
report. The other substation, which is needed by 2020, is to be located near the intersection of
East Crystal Falls Parkway and Ronald Reagan Boulevard. The existing transmission system
surrounding the locations of these two load areas consist of a 138 kV transmission line that
parallels Highway 183, a 138 kV line that parallels Highway 45, and a 138 kV line that parallel
Interstate 35. There are no transmission sources near these locations to serve the new substations
needed in this area. Figure 1 shows the map of the existing transmission system in the study
area.
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To meet the significant load growth in the area, Parmer Substation needs to be created by 2019.
Accordingly, new transmission lines have to be added to serve the load at Parmer Substation by
2019. Additionally, the LCRA Transmission Services Corporation (LCRA) identified thermal
overload and voltage criteria violations on the existing transmission system in the area.

In an effort to serve the new substations and relieve the reliability criteria violations in the
western Willlamson County area, LCRA and PEC proposed the following transmission
improvements:

e  Construct a new Parmer Substation.

e Construct a 138 kV transmission line (approximately 12.6 miles) with an emergency
rating of approximately 440 MVA connecting the existing Leander and Round Rock
substations to the new Parmer Substation.

e Add terminal equipment at the existing Leander and Round Rock substations for the
new transmission line.

e  Upgrade the 138 kV bus at the Leander Substation.

This project was submitted as a Tier 1 project with an estimated cost of $50.9 million. ERCOT
analyzed the system needs and reviewed the proposed project along with several other alternative
projects. The need for the addition of a new load serving substation in an area near the
intersection of East Crystal Falls Parkway and Ronald Reagan Boulevard was not analyzed in

this review since the decision to proceed with the construction of this facility does not need to be
made at this time.

2. Study Approach

2.1 Study Base Case

ERCOT used the 2018 SE summer peak case built for the 2013 Regional Transmission Plan
(RTP) in order to create a study base case for 2019. The 2019 load forecast from LCRA for the
substations in the study area was applied to the case. Based on the result of the 2013 RTP, two
new Tier 4 transmission upgrades in the study area were modeled to create the study case:

e Avery Ranch — Jollyville 138 kV transmission line upgrade
e Marshall Ford — Lago Vista 138 kV transmission line upgrade

ERCOT also analyzed 2022 conditions in the study area. For the 2022 load level study, ERCOT
used the latest 2020 SSC summer peak case built for the 2014 RTP. The 2022 load forecast from
LCRA for the substations in the study area was applied to the case. Table 1 summarizes the area
substation loads.

© 2014 Electric Reliability Coundil of Texas, Inc. All rights reserved. 2
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Table 1: Summary of Loads in the study area

. 2019 Load 2022 Load
Bus Number Substation (MW) (MW)
7524 Seward Junction 28.8 33.1
7525 Leander 61.8 58.0
7527 Blockhouse 54.9 62.4
7529 Whitestone 67.0 77.0
7530 Kent street 35.3 40.5
7531 Buttercup 66.3 75.4
7533 Balcones 90.7 102.4
7534 Avery Ranch 69.0 80.1
7367 Parmer 28.4 45.8
Total Load 502 575

2.2 Study Criteria

The criteria applied for the AC power flow analyses are consistent with the ERCOT Planning
Guide 4.1.1.2 and the 2013 RTP. For the reliability analysis, the following limits were enforced:

e Rate A under pre-contingency conditions for 60 kV and above transmission lines and
transformers with a low side voltage of 60 kV and above

e Rate B under post-contingency conditions for 60 kV and above transmission lines and
transformers with a low side voltage of 60 kV and above

e 0.95 pu voltage under pre-contingency conditions for 100 kV and above transmission
lines and transformers with a low side voltage of 100 kV and above

e 0.90 pu voltage under post-contingency conditions for 100 kV and above transmission
lines and transformers with a low side voltage of 100 kV and above

2.3 Tools

ERCOT utilized the following software tools for the independent review of the Leander - Parmer
project:

e PowerWorld version 17 with SCOPF was used for AC power flow analysis

e VSAT and PSAT version 11 were used to perform power transfer analysis

e UPLAN version 8.12.0.9073 was used to perform security-constrained economic analysis

2.4 Base Case Study Results

Both thermal and voltage analyses were performed using the 2019 and 2022 study cases. No
reliability issues were identified in 2019. Both thermal overloads and low voltages were
identified in 2022 under G-1+N-1 contingency conditions as shown in table 2 and table 3 (under
the G-1+N-1 condition for the loss of the largest Ferguson unit).

© 2014 Electric Reliability Coundil of Texas, Inc. All rights reserved. 3



ATTACHMENT 2

Page 9 of 19
Table 2: Thermal overloads in 2022 forecasted peak load under G-1+N-1

Branch Contingency Loading in 2022
Lago Vista — Nameless 138 kV Whitestone — Buttercup 138 kV 106.7%
Hutto — Round Rock NE 138 kV Techridge — Howard Lane 138 kV 103.4%

ckt 2
Table 3: Low voltages in 2022 forecasted peak load under G-1+N-1
Bus Name Contingency Bus Voltage in 2022

Whitestone 138 kV Whitestone — Buttercup 138 kV 0.89 pu
Blockhouse 138 kV Whitestone — Buttercup 138 kV 0.89 pu
Leander 138 kV Whitestone — Buttercup 138 kV 0.89 pu
Seward Junction 138 kV Whitestone — Buttercup 138 kV 0.89 pu
Round Rock NE 138 kV Hutto — Round Rock NE 138kV ckt 1 0.89 pu

3. Description of Project Alternatives

To address the load growth and the reliability need in the area, thirteen project alternatives were
studied, these options are discussed below.

A 32 MVar of capacitor bank was added at Seward Junction to during the evaluation of each
study option to address the low voltage issues along the Andice, Seward Junction and Parmer
substations.

Option1 - Chief Brady - Parmer - Whitestone 138 kV transmission line

e Construct a new Parmer 138 kV Substation in Williamson County.

e Construct a new single circuit 138 kV line (approximately 14.8 miles) on a double circuit
capable structure that connects the existing Chief Brady and Whitestone substations to
the new Parmer Substation with an emergency rating of at least 446 MVA.

e Add terminal equipment at the Chief Brady and Whitestone substations for new
transmission line.

e Upgrade the existing Round Rock to Chief Brady 138 kV transmission line to achieve an
emergency rating of at least 446 MVA.

The estimated cost for Option 1 is $ 62.3 million.

Option 2 — Chief Brady - Parmer - Avery Ranch 138 kV transmission line

e Construct a new Parmer 138 kV Substation in Williamson County.

e Construct a new single circuit 138 kV line (approximately 14.8 miles) on a double circuit
capable structure that connects the existing Chief Brady and Avery Ranch substations to
the new Parmer Substation with an emergency rating of at least 446 MVA.

e Add terminal equipment at the Chief Brady and Avery Ranch substations for new
transmission line.

© 2014 Electric Reliability Coundil of Texas, Inc. All rights reserved. 4
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e Upgrade the existing Round Rock to Chief Brady 138 kV transmission line to achieve an
emergency rating of at least 446 MVA.

The estimated cost for Option 2 is $60.9 million.

Option 3 — Chief Brady - Parmer - Jollyville 138 kV transmission line

e Construct a new Parmer Substation in Williamson County.

e Construct a new single circuit 138 kV line (approximately 15.8 miles) on a double circuit
capable structure that connects the existing Chief Brady and Jollyville substations to the
new Parmer Substation with an emergency rating of at least 446 MVA.

e Add terminal equipment at the Chief Brady and Jollyville substations for new
transmission line.

The estimated cost for Option 3 is $63.6 million.
Option 4 — Seward Junction - Parmer - Avery Ranch 138 kV transmission line

e Construct a new Parmer Substation in Williamson County.

e Construct a new single circuit 138 kV line (approximately 14.1 miles) on a double circuit
capable structure that connects the existing Seward Junction and Avery Ranch
substations to the new Parmer Substation with an emergency rating of at least 446 MVA.

e Add terminal equipment at the Seward Junction and Avery Ranch substations for new
transmission line.

The estimated cost for Option 4 is $54.0 million.
Option 5 — Seward Junction - Parmer - Jollyville 138 kV transmission line

e Construct a new Parmer Substation in Williamson County.

e Construct a new single circuit 138 kV line (approximately 15.1 miles) on a double circuit
capable structure that connects the existing Seward Junction and Jollyville substations to
the new Parmer Substation with an emergency rating of at least 446 MVA.

e Add terminal equipment at the Seward Junction and Jollyville substations for new
transmission line.

The estimated cost for Option 5 is $56.8 million.
Option 6 — Seward Junction - Parmer - Round Rock 138 kV transmission line

e Construct a new Parmer Substation in Williamson County.

e Construct a new single circuit 138 kV line (approximately 16.5 miles) on a double circuit
capable structure that connects the existing Seward Junction and Round Rock substations
to the new Parmer Substation with an emergency rating of at least 446 MVA.

e Add terminal equipment at the Seward Junction and Round Rock substations for new
transmission line.
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The estimated cost for Option 6 is $61.9 million.

Option 7 — Leander - Parmer - Avery Ranch 138 kV transmission line

e Construct a new Parmer Substation in Williamson County.

e Construct a new single circuit 138 kV line (approximately 10.3 miles) on a double circuit
capable structure that connects the existing Leander and Avery Ranch substations to the
new Parmer Substation with an emergency rating of at least 446 MVA.

e Add terminal equipment at the Leander and Avery Ranch substations for new
transmission line.

The estimated cost for Option 7 is $43.1 million.

Option 8 — Leander - Parmer - Jollyville 138 kV transmission line

e Construct a new Parmer Substation in Williamson County.

e Construct a new single circuit 138 kV line (approximately 11.4 miles) on a double circuit
capable structure that connects the existing Leander and Jollyville substations to the new
Parmer Substation with an emergency rating of at least 446 MVA.

e Add terminal equipment at the Leander and Jollyville substations for new transmission
line.

The estimated cost for Option 8 is $46.2 million.

Option 9 — Leander - Parmer - Chandler 138 kV transmission line

e Construct a new Parmer Substation in Williamson County.

e Construct a new Chandler Substation along the existing Chief Brady to Round Rock 138
kV transmission line.

e Construct a new single circuit 138 kV line (approximately 13.5 miles) on a double circuit
capable structure that connects the existing Leander Substation and new Chandler
Substation to the new Parmer Substation with an emergency rating of at least 446 MVA.

e Add terminal equipment at the Leander Substation for new transmission line.

e Upgrade the existing Round Rock to Chief Brady 138 kV transmission line between
Round Rock and the new Chandler Substation to achieve an emergency rating of at least
446 MVA.

The estimated cost for Option 9 is $54.4 million.

Option 10 — Leander - Parmer - Round Rock South 138 kV line

e Construct a new Parmer Substation in Williamson County.

e Construct a new single circuit 138 kV line (approximately 15.4 miles) on a double circuit
capable structure that connects the existing Leander and Round Rock South substations to
the new Parmer Substation with an emergency rating of at least 446 MVA.
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e Add terminal equipment at the Leander and Round Rock South substations for new
transmission line.

The estimated cost for Option 10 is $77.5 million.

Option 11 — Leander - Parmer - Round Rock 138 kV line (LCRA proposed Option)

e Construct a new Parmer Substation in Williamson County.

e Construct a new single circuit 138 kV line (approximately 12.6 miles) on a double circuit
capable structure that connects the existing Leander and Round Rock substations to the
new Parmer Substation with an emergency rating of at least 446 MVA.

e Add terminal equipment at the Leander and Round Rock substations for new
transmission line.

The estimated cost for Option 11 is $50.9 million.

Option 12 — Leander - Parmer - Chief Brady 138 kV transmission line

e Construct a new Parmer Substation in Williamson County.

e Construct a new single circuit 138 kV line (approximately 14.8 miles) on a double circuit
capable structure that connects the existing Leander and Chief Brady substations to the
new Parmer Substation with an emergency rating of at least 446 MVA.

e Add terminal equipment at the Leander and Chief Brady substations for new transmission
line.

e Upgrade the existing Round Rock to Chief Brady 138 kV transmission line to achieve an
emergency rating of at least 446 MVA.

The estimated cost for Option 12 is $63.7 million.

Option 13 — Leander - Parmer - Westinghouse South 138 kV transmission line

e Construct a new Parmer Substation in Williamson County.

e Construct a new Westinghouse South Substation along the existing Westinghouse to
Westinghouse Tap 138 kV transmission line.

e Construct a new single circuit 138 kV line (approximately 13.5 miles) on a double circuit
capable structure that connects the existing Leander Substation and new Westinghouse
South Substation to the new Parmer Substation with an emergency rating of at least 446
MVA.

e Add terminal equipment at the Leander Substation for new transmission line.
The estimated cost for Option 13 is $52.4 million.
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Option From Bus of New | To Bus of New Project Cost Approximate

Line Line ($ Million) Length

(miles)
1 Chief Brady Whitestone 62.3 14.8
2 Chief Brady Avery Ranch 60.9 14.8
3 Chief Brady Jollyville 63.6 15.8
4 Avery Ranch Seward Junction 54.0 14.1
5 Jollyville Seward Junction 56.8 15.1
6 Round Rock Seward Junction 61.9 16.5
7 Avery Ranch Leander 43.1 10.3
8 Jollyville Leander 46.2 11.4
9 Chandler Leander 54.4 13.5
10 Round Rock S Leander 77.5 15.4
11 Round Rock Leander 50.9 12.6
12 Chief Brady Leander 63.7 14.8
13 Westinghouse S Leander 52.4 13.5

4. Evaluation of Study Options

4.1 Reliability Analysis

All the analysis was performed under the G-1+N-1 contingency conditions.

The loss of a

Ferguson unit constitutes to the most limiting G-1 contingency condition in the study area. Table

5 and Table 6 show the transmission line loadings in 2019 and 2022.

The full contingency

analysis results for 2019 and 2022 are provided in Appendix A and B respectively.

Table 5: Top Transmission Line Loadings in 2019 under G-1+N-1

Option From Bus of New To Bus of New Hutto — Round Lago Vista —
Line Line Rock NE 138 kV | Nameless 138 kV
Base Case < 92% 92.7%
1 Chief Brady Whitestone < 92% < 92%
2 Chief Brady Avery Ranch < 92% < 92%
3 Chief Brady Jollyville 93.3% < 92%
4 Avery Ranch Seward Junction < 92% < 92%
5 Jollyville Seward Junction < 92% < 92%
6 Round Rock Seward Junction 96.8% < 92%
7 Avery Ranch Leander < 92% < 92%
8 Jollyville Leander < 92% < 92%
9 Chandler Leander 96.9% < 92%
10 Round Rock S Leander 93.9% < 92%
11 Round Rock Leander 98.9% < 92%
12 Chief Brady Leander 95.0% < 92%
13 Westinghouse S Leander 94.2% < 92%
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Table 6: Top Transmission Line Loadings in 2022 under G-1+N-1

Hutto — Lago Vista — Howard MarshallFord
Option From Bus of To Bus of | Round Rock [ Nameless 138 Lane — — Bullick
New Line New Line | NE 138 kV kV Jollyville 138 | Hollow138 kV
kV
Base
Case 103.4% 106.7% 88.7% 96.0%
1 Chief Brady Whitestone 108.5% < 92% < 92% < 92%
2 Chief Brady Avery
Ranch 108.6% 95.1% < 92% < 92%
3 Chief Brady Jollyville 105.4% 94.7% < 92% < 92%
4 Avery Ranch Seward
Junction 105.2% < 92% 92.9% 92.8%
5 Jollyville Seward
Junction 103.1% < 92% 93.0% < 92%
6 Round Rock Seward
Junction 111.4% < 92% < 92% < 92%
7 Avery Ranch Leander 103.8% < 92% 92.1% 93.2%
8 Jollyville Leander 103.1% < 92% 93.8% < 92%
9 Chandler Leander 110.5% < 92% < 92% < 92%
10 Round Rock S Leander 107.9% < 92% < 92% < 92%
11 Round Rock Leander 113.7% < 92% < 92% < 92%
12 Chief Brady Leander 108.2% < 92% < 92% < 92%
13 Westinghouse S | Leander 101.2% < 92% < 92% < 92%

As shown in Table 6, Hutto — Round Rock NE 138 kV circuit # 2 overloads under the
contingency loss of the Techridge — Howard Lane 138 kV line and Lago Vista — Nameless 138
kV overloads for the contingency loss of Whitestone — Buttercup 138 kV line in 2022 in the base
case. None of the options studied would resolve the overload on the Hutto — Round Rock NE 138
KV circuit # 2 in 2022. Therefore, it was assumed that the Hutto — Round Rock NE 138 kV
circuit # 2 needs to be upgraded by 2022 regardless of this project.

All the thirteen options effectively resolve the Lago Vista — Nameless 138 kV overload in 2022.
Under Option 2 and Option 3, the loading on Lago Vista — Nameless 138 kV is relatively high
(close to 95%) under the contingency loss of Whitestone — Buttercup 138 kV line in 2022 and
any load increase in the area could overload the Lago Vista — Nameless 138 kV beyond 2022.

The study results also showed that the alternatives that terminate at Jollyville and Avery Ranch
(Option 4, Option 5, Option 7 and Option 8) would result in an increase in the loading on the
Howard Lane - Jollyville 138 kV line by about 4% under the contingency loss of Williamson —
Northwest 138 kV line. While the alternatives that terminate near Round Rock would reduce the
loading on the Howard Lane - Jollyville 138 kV line by about 15%.

Under Option 4 and Option 7, the Marshall Ford — Bullick Hollow 138 kV line would be

overloaded under the contingency loss of Avery Ranch — Jollyville 138 kV line if the area loads
increase to around 640 MW.
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A power transfer analysis was conducted for each option to evaluate the capability to support the
future load growth in the study area. For transfer analysis, load in the study area was
incrementally scaled up to simulate the continued load growth in the region. Table 7 shows the
power transfer analysis results at the point thermal overload observed.

Table 7: Power Transfer Analysis Results under G-1+N-1

Max Transfer Limit
Option | From Bus of To Bus of | Transfer _ _ _
New Line New Line (MW) Violation Contingency
1 Chief Brady Whitestone 730 Blockhouse — | Gabriel — Glasscock
Whitestone 138 kV 138 kV
2 Chief Brady Avery Ranch 635 Lago Vista — Nameless | Buttercup -
138 kv Whitestone 138 kV
3 Chief Brady Jollyville 630 Lago Vista — Nameless | Buttercup -
138 kV Whitestone 138 kV
4 Avery Ranch Seward 640 Marshall Ford — Bullick | Avery  Ranch -
Junction Hollow 138 kV Jollyville 138 kV
5 Jollyville Seward 668 Howard Lane — | Williamson -
Junction Jollyville 138 kV Northwest 138 kV
6 Round Rock Seward 750 Seward Junction — | Avery Ranch -
Junction Leander 138 kV Jollyville 138 kV
7 Avery Ranch Leander 640 Marshall Ford — Bullick | Avery ~ Ranch  —
Hollow 138 kV Jollyville 138 kV
8 Jollyville Leander 666 Howard Lane — | Williamson -
Jollyville 138 kV Northwest 138 kV
9 Chandler Leander 702 Leander — Blockhouse | Avery  Ranch  —
138 kV Jollyville 138 kV
10 Round Rock S | Leander 690 Leander — Blockhouse | Avery ~ Ranch  —
138 kV Jollyville 138 kV
11 Round Rock Leander 660 Leander — Blockhouse | Avery Ranch -
138 kV Jollyville 138 kV
12 Chief Brady Leander 750 Leander — Blockhouse | Avery Ranch -
138 kV Jollyville 138 kV
13 Westinghouse | Leander 645 Round Rock — Round | Avery Ranch -
Rock WH 138 kV Jollyville 138 kV

Based on the transfer capability analysis, it is concluded that all three least cost options (Option
7, Option 8, and Option 11) would provide similar transfer capability in the area under G-1+N-1
contingency conditions.

ERCOT also performed the system loss analysis using the 2019 study base case (summer peak
case) to capture the benefit of transmission efficiency improvement for each option. The amount
of loss reduction is shown in Table 8 indicating loss reduction realized for each of the select
options during the peak hour.

© 2014 Electric Reliability Coundil of Texas, Inc. All rights reserved.
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Table 8: Transmission System loss reduction in 2019

Transmission
Option From Bus of New Line | To Bus of New Line System Loss
reduction (MW)

1 Chief Brady Whitestone 20.9
2 Chief Brady Avery Ranch 0.4
3 Chief Brady Jollyville 20.0
4 Avery Ranch Seward Junction 19.4
5 Jollyville Seward Junction 1.4
6 Round Rock Seward Junction 21.8
7 Avery Ranch Leander 19.6
8 Jollyville Leander 20.0
9 Chandler Leander 2.8
10 Round Rock S Leander 22.3
11 Round Rock Leander 21.7
12 Chief Brady Leander 21.2
13 Westinghouse S Leander 20.6

4.2 Sensitivity Study

LCRA indicated that some of the options might need to consider the paralleling of the new
transmission line with portions of existing 138 kV circuits in the area. This would create the
potential for new double circuit contingencies; specifically for options 4, 5, 6, 7, 8 and 11. These
options were further evaluated to determine the impact to system reliability resulting from the
potential new double contingency conditions. The potential double circuit contingencies were as
follows for each of these options:

e Option 4: Buttercup — Whitestone and Parmer — Avery Ranch 138 kV lines
Option 5: Buttercup — Whitestone and Parmer — Jollyville 138 kV lines

Option 6: Round Rock — Chief Brady and Round Rock — Parmer 138 kV lines
Option 7: Buttercup — Whitestone and Parmer — Avery Ranch 138 kV lines
Option 8: Buttercup — Whitestone and Parmer — Jollyville 138 kV lines

Option 11: Round Rock — Chief Brady and Round Rock — Parmer 138 kV lines

Table 9 shows the reliability study results in 2022 for the evaluated options considering the new
double circuit contingencies. For Option 5 and Option 8, Lago Vista — Nameless 138 kV line
would overload under the contingency loss of Buttercup — Whitestone and Parmer — Jollyville
138 kV double circuit in 2022. For Option 4 and Option 7, Lago Vista — Nameless 138 kV line
would overload under the contingency loss of Buttercup — Whitestone and Parmer — Avery
Ranch 138 kV double circuit in 2022. The potential double circuit contingency loss of Round
Rock — Chief Brady and Round Rock — Parmer 138 kV line did not impact the results of Option
6 and Option 11 in 2022.
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Table 9: Top Transmission Line Loadings in 2022 under G-1+N-1 for Sensitivity Study

Hutto — | Lago Vista — | Howard Marshall
Option From Bus of | To Bus of | Round Rock | Nameless 138 | Lane — | Ford — Bullick
New Line New Line | NE 138 kV kV Jollyville 138 | Hollow 138
kV kV
Base
Case 103.4% 106.7% 88.7% 96.0%
4 Avery Ranch Seward
Junction 105.2% 108.8% 92.9% 92.8%
5 Jollyville Seward
Junction 103.1% 109.0% 93.0% < 92%
6 Round Rock Seward
Junction 111.4% < 92% < 92% < 92%
7 Avery Ranch Leander 103.8% 110.5% 92.1% 93.2%
8 Jollyville Leander 103.1% 110.7% 93.8% < 92%
11 Round Rock Leander 113.7% < 92% < 92% < 92%

4.3 Economic Analysis

Although the RPG project in this report is driven by a load-growth related reliability need,
ERCOT also conducted an economic analysis to compare the relative performance of each
selected option in terms of production cost savings.

Using the 2018 economic case built for the 2013 RTP, ERCOT modeled each selected option
and performed production cost simulations for the year 2018 (the 2018 economic model was the
latest year available at the time of the analysis). The annual production cost simulation results
indicate that all the options would produce relatively similar production cost savings with no
measurable impact on congestion.
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5. Conclusion and Recommendation

Based on the review, ERCOT selected Option 11 as the preferred option to meet the projected
load growth and reliability need in the area. Option 11 cost effectively met all of the reliability
criteria and includes the following additional benefits:

e Provides a 138-kV transmission source into an area of Williamson County which has
no transmission service and is forecasted to experience high load growth

e Will effectively reduce the east-to-west flows in the Austin Energy area as it is a
direct parallel path for the Howard Lane — Jollyville line that also supports the area

e Allows for the flexibility of creating a Round Rock — Chief Brady, Round Rock —
Parmer 138 kV double circuit if determined to be necessary for corridor utilization
purposes

The following facilities constitute the preferred option:

e Construct a new Parmer Substation.

e Construct a new single circuit 138 kV line (approximately 12.6 miles) on a double
circuit capable structure that connects the existing Leander and Round Rock
substations to the new Parmer Substation with an emergency rating of approximately
446 MVA.

e Add terminal equipment at the Leander and Round Rock substations for the new
transmission line.

e Upgrade the 138 kV bus at the Leander Substation.

6. Designated Provider of Transmission Facilities

In accordance with ERCOT Protocol Section 3.11.4.8, ERCOT staff is to designate transmission
providers for projects reviewed in the RPG. The default providers will be those that own the end
points of the new projects. These providers can agree to provide or delegate the new facilities or
inform ERCOT if they do not elect to provide them. If different providers own the two ends of
the recommended projects, ERCOT will designate them as co-providers and they can decide
between themselves what parts of the recommended projects they will each provide.

PEC owns the Leander Substation and Oncor Electric Delivery owns the Round Rock
Substation. PEC has delegated the 138 kV portion of the new Parmer Substation to LCRA
Transmission Services Corporation. Therefore ERCOT designates PEC, LCRA Transmission
Services Corporation and Oncor Electric Delivery as co-providers for the project scope
recommended in this report.
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7. Appendix

Appendix A: AC Contingency Analysis Result of 2019 Case (G- I‘——ﬁ

1+N-1 analysis) Contingency analysis
results 2019.xIsx

Appendix B: AC Contingency Analysis Result of 2022 Case (G- I‘——ﬁ

1+N-1 analysis) Contingency analysis
results 2022.xIsx
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From: Billo, Jeffrey <Jeff.Billo@ercot.com>
Sent: Monday, July 27, 2015 3:35 PM
To: Charles DeWitt; Gnanam, Gnanaprabhu
Cc: Sergio Garza
Subject: [External] RE: Leander to Round Rock Transmission Line
Charles,

Thank you for the information. | have reviewed the update, and | do not believe it represents a significant change to the
project.

Regards,

Jeff Billo
Sr. Manager, ERCOT Transmission Planning
Phone: 512-248-6334 Mobile: 512-905-4064

Privileged/Confidential Information may be contained in this message. If you are not the addressee indicated in this message (or responsible for delivery of the
message to such person), you may not copy or deliver this message to anyone. In such case, you should destroy this message and notify the sender by reply
email. Please advise immediately if you or your employer do not consent to Internet email for messages of this kind. Opinions, conclusions and other information in
this message that do not relate to the official business of ERCOT shall be understood as neither given nor endorsed by it.

From: Charles DeWitt [mailto:Charles.DeWitt@LCRA.ORG]
Sent: Monday, July 06, 2015 2:08 PM

To: Billo, Jeffrey; Gnanam, Gnanaprabhu

Cc: Garza, Sergio

Subject: Leander to Round Rock Transmission Line

*xdkx EXTERNAL email. Please be cautious and evaluate before you click on links, open attachments, or
provide credentials. *****

Jeff and Prabhu,

You will find a letter attached to this email providing an update for the Leander to Round Rock Project. We will send you
the original in the mail.

Please call or email if you have any questions.

Sincerely,

Charles M. DeWitt, P.E.
Manager, Transmission Planning
Lower Colorado River Authority
P.0. Box 220

Austin, TX 78767-0220

email: charles.dewitt@Icra.org
Phone: 512-578-4199
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ENERGY » WATER » COMMUNITY SERVICES

July 6, 2015

Jeff Billo

Sr. Manager, ERCOT Transmission Planning
Electric Reliability Council of Texas

2705 West Lake Drive

Taylor, TX 76574

Subject: Leander to Round Rock Transmission Line

Dear Mr. Billo,

In the time that has passed since the Leander to Round Rock transmission line was
endorsed by the ERCOT Board of Directors in 2014, Pedernales Electric Cooperative
(PEC) has determined that the new substation referred to as SE Leander in the 2015
ALDR is needed by 2020. The location of the substation is in the general proximity of a
future substation that was incorporated into ERCOT’s Independent Assessment of the
Leander to Round Rock Project. The name of the future substation was New Substation
2 in ERCOT's Independent Assessment report. LCRA TSC is notifying you of this
situation to keep you informed of developments although we do not believe that it
constitutes a significant change as contemplated by ERCOT Nodal Protocols Section
3.11.4.10 Modifications to ERCOT Endorsed Projects.

Background
You may recall that the scope analyzed in ERCOT’s Independent Assessment, dated

22 May 2014, included a future substation (New Substation 2) to be located near the
intersection of East Crystal Falls Parkway and Ronald Regan Boulevard. The
Independent Assessment evaluated years 2019 and 2022, considered that the load at
New Substation 2 would be realized before the summer peak in 2022, and considered
New Substation 2 as being common to all alternatives studied. Informed by this
assessment, the ERCOT Board of Directors voted to endorse the project. ERCOT sent
a letter to LCRA TSC dated 18 June 2014 informing LCRA TSC of the endorsement.
New Substation 2 is referenced in the letter through inclusion of the Independent
Assessment as Attachment A to the letter.

In its March 2015 ALDR filing, PEC provided load information for New Substation 2
beginning in 2020. The new substation is named SE Leander in the ALDR filing. The
estimated cost allocated to transmission cost of service associated with New Substation
2 is $1.65 Million and is common to all alternatives considered in the ERCOT

Independent Assessment.

P.O. BOX 220 « AUSTIN, TEXAS « 78767-0220 » (512) 473-3200 « 1-800-776-5272 « WWW.LCRA.ORG
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Mr. Jeff Billo -
July 8, 2015
Page 2

‘Our review of the load provided in the ALDR shows that it is consistejnt with the load

level provided in LCRA TSC'’s project submittal and the load used by ERCOT in its
independent assessment for the year 2022. )

Conclusion _
Through ERCOT power flow cases and TPIT database updates, LCRA TSC will ensure

this project's revised scope is communicated for appropriate modeling.

7 x@ﬂ)}(’ P crros

CharlesM DeWitt, P
Manager, Transmission Planning

Sincerely,

LOWER COLORADO RIVER AUTHORITY
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LEANDER — PARMER — ROUND ROCK
Transmission Line Addition

RECOMMENDATION

This a proposed joint project plan developed by LCRA Transmission Services Corporation
(LCRA TSC) and Pedernales Electric Cooperative (PEC). Oncor facilties are directly
impacted and Oncor provided information associated with this proposed project.

With the objective of providing a transmission source to a new load-serving substation,

the project consists of constructing a new 138-kV transmission line connecting the
existing Leander and Round Rock substations to serve the new Parmer Substation.

The recommended project (Alternative 11) completion date is December 31, 2018. The
total project funding requirement is estimated at $50,957,000.

This project requires an amendment to LCRA TSC’s Certificate of Convenience and
Necessity (CCN) from the Public Utility Commission.

PROJECT SCOPE

e Construct a 138-kV transmission line (approximately 13 miles) using bundled 795
ACSR Drake (446 MVA) conductor with OPGW and double-circuit capable
structures that connects the existing Leander and Round Rock substations to the
new Parmer Substation.

e Construct a new Parmer Substation.

¢ Add terminal equipment at the existing Leander and Round Rock substations for the
new transmission line.

e Upgrade the 138-kV bus at the Leander Substation.

- NEED FOR PROJECT

Electric load in western Williamson County that includes the cities of Leander and Cedar
Park areas is served in part by the PEC-owned Avery Ranch, Balcones, Blockhouse,
Buttercup, Kent Street, Leander, Seward Junction, and Whitestone substations and these
loads have experienced and are projected to experience significant load growth as shown
below in Table 1. From 2002 to 2012 the summer peak load served by these substations
has grown by 96 percent from 183.8 MW to 360.1 MW. Over 380 MW of power
transformer capacity, combined, has been added at these substations to serve the load
growth in this area. These transformer capacity additions have been completed without
the addition of a new transmission line. The most recent transmission line addition in this
immediate area specifically to add a substation was completed in 2000 (Buttercup-
Jollyville 138-kV transmission line). PEC has forecasted these substations to serve 572.2
MW in 2022 which is an increase of 59 percent from the actual 2012 summer peak load
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served by these substations. The composition of the load growth forecasted for the area
served by these substations is mainly residential and commercial.

Table 1: Actual (2002 and 2012) and Forecasted (2019 and 2022) Summer Peak Load without the
Parmer Lane Addition

‘Substation 2002 Load (MW) | 2012 Load (MW) 2019 Load (MW) 2022 Load (MW)
Avery Ranch 0 70 85 98
Balcones 49 68 91 104
Blockhouse 0 38 55 63
Buttercup 45 48 66 76
Kent Street 0 16 36 41
Leander 34 53 73 84
Seward Junction 0 20 29 33
Whitestone 55 48 67 76

Parmer 0 0 6] 0

TOTAL LOAD 183 361 502 575

Based on PEC assessments, the existing distribution system cannot serve the forecasted
load growth in western Williamson County since substation transformers and feeders will
overload and distribution-only upgrades are not acceptable solutions to address this
reliability of service problem. Specifically, PEC identified two high load growth areas
between Highway 183 and Interstate 35 and north of Highway 620 which are projected to
experience significant continued load growth. One area is the area near the intersection
of Parmer Lane and Highway 1431, and the second is the area near the intersection of
East Crystal Falls Parkway and Ronald Reagan Boulevard. The existing substations in
the Leander and Cedar Park areas in western Wiliamson County (area substation
sources) are remote (approximately three miles) from these growing areas. PEC’s
assessment indicates that serving this load density from the existing substations and
feeders will lead to longer and more distribution feeders in a congested region, increase
losses, and decrease reliability. The distribution system needed to supply this amount of
load from remote substations would be very expensive, unreliable, and inefficient. Severe
degradation of the power quality due to increased losses over longer feeders and extreme
distribution system reliability degradation due to increased line exposure would be a direct
result of such a distribution-only alternative.

Based on PEC assessments, the addition of new substations near two areas which are
projected to experience significant growth between Highway 183 and Interstate 35 and
north of Highway 620 is needed to reliably serve the forecasted load in western
Williamson County. The location of one substation is the area near the intersection of
Parmer Lane and Highway 1431, and PEC needs a substation by 2018 in this location.
The location of the other substation is the area near the intersection of East Crystal Falls
Parkway and Ronald Reagan Boulevard, and PEC needs a substation by 2020 in this
location.

As shown in Figures 1 and 2 below, the existing transmission system surrounding the
locations of these two load areas consist of a 138-kV transmission line that parallels
Highway 183, a 138-kV transmission line that parallels Highway 45, and 138-kV
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transmission line that parallels Interstate 35. There are no transmission sources near
these locations to serve the new substations needed in this area.

In addition to the PEC-projected deficiencies on the lower voltage delivery system, recent
ERCOT-conducted assessments indicate transmission limitations in this high load, high
growth area under category C and category D contingency conditions. Based on these

assessments, these contingency conditions could lead to the loss of over 250 MW of load
to resolve overloads of existing transmission circuits in the near-term.
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Figure 2: Map of ERCOT System in the Project Area

AVAILABLE ALTERNATIVES

Twelve alternatives for providing transmission service to two new substations near the
forecasted load areas and meeting the increased area load growth in western Williamson
County are included in this project plan. These alternatives were selected for further
assessment because they provide the transmission infrastructure needed to serve the
two substations PEC is planning for the area north of Highway 620 between Highway 183
and Interstate 35. Table 2 below summarizes the scope and cost for each alternative.

Table 2: Summary of Scope and Cost for Each Alternative

Cost
Alternative Upgrades ($000,000)
1. Construct a Parmer Substation in Williamson County.
Altaraafive 2. Construct a 14.8-mile Chief Brady to Parmer to Whitestone 138-kV
p transmission line with bundled 795 ACSR Drake (446 MVA).
3. Add terminal equipment at the Chief Brady, Parmer, and Whitestone
substations for new transmission line. $62.3
1. Construct a Parmer Substation in Williamson County.
Alternative 2. Construct a 14.8-mile Chief Brady to Parmer to Avery Ranch 138-kV
5 transmission line with bundled 795 ACSR Drake (446 MVA).
3. Add terminal equipment at the Chief Brady, Parmer, and Avery Ranch
substations for new transmission line. $60.9
Alterative |1. Construct a Parmer Substation in Williamson County.
3 $63.6
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2. Construct a 15.8-mile Chief Brady to Parmer to Jollyville 138-kV
transmission line with bundled 795 ACSR Drake (446 MVA).
3. Add terminal equipment at the Chief Brady, Parmer, and Jollyville
substations for new transmission line.
1. Construct a Parmer Substation in Williamson County.
Alternative 2. Constrgct.a 1_4.1-mile Seward Junction to Parmer to Avery Ranch 138-kV
4 transmission fine with bundled 795 ACSR Drake (446 MVA).
3. Add terminal equipment at the Seward Junction, Parmer, and Avery Ranch
substations for new transmission line. $54.0
1. Construct a Parmer Substation in Williamson County.
Alternative 2. COﬂStI‘L‘JCt. a _15.1-mile Seward Junction to Parmer to Jollyville 138-kV
5 transmission line with bundled 795 ACSR Drake (446 MVA).
3. Add terminal equipment at the Seward Junction, Parmer, and Jollyville
substations for new transmission line. $56.8
1. Construct a Parmer Substation in Williamson County.
Alternative 2. Constrt_Jct_a 15.5—mile Seward Junction to Parmer to Round Rock 138-kV
6 transmission line with bundled 795 ACSR Drake (446 MVA).
3. Add terminal equipment at the Seward Junction, Parmer, and Round Rock
substations for new transmission line. $61.9
1. Construct a Parmer Substation in Williamson County.
Alternative 2. Constrl_Jct. a _10.3—_mile Leander to Parmer to Avery Ranch 138-kV
7 transmission line with bundled 795 ACSR Drake (446 MVA).
3. Add terminal equipment at the Leander, Parmer, and Avery Ranch
substations for new transmission line. $43.1
1. Construct a Parmer Substation in Williamson County.
Alternative 2. C_)onstruct an 11.4-mile Leander to Parmer to Jollyville 138-kV transmission
8 line with bundled 795 ACSR Drake (446 MVA).
3. Add terminal equipment at the Leander, Parmer, and Jollyville substations
for new transmission line. $46.2
1. Construct a Parmer Substation in Williamson County.
2. Construct a Chandler Substation along the existing Chief Brady to Round
Rock 138-kV transmission line.
Alternative 3. Qonst_ruct a 13.5-mile Leander to Parmer to Chandler 138-kV transmission
9 line with bundled 795 ACSR Drake (446 MVA).
4. Add terminal equipment at the Leander, Parmer, and Chandler substations
for new transmission line.
5. Upgrade the existing Round Rock to Chief Brady transmission line between
Round Rock and the new Chandler Substation to 446 MVA capacity. $54.4
1. Construct a Parmer Substation in Williamson County.
Alternative 2. Constrgct_a 1_5.4-mile Leander to Parmer to Round Rock South 138-kV
10 transmission line with bundled 795 ACSR Drake (446 MVA).
3. Add terminal equipment at the Leander, Parmer, and Jollyville substations
for new transmission line. $77.5
1. Construct a Parmer Substation in Williamson County.
2. Construct a 12.6-mile Leander to Parmer to Round Rock 138-kV
Alternative transmission line with bundled 795 ACSR Drake (446 MVA).
11 3. Add terminal equipment at the Leander, Parmer, and Round Rock
substations for new transmission line.
4. Upgrade the 138-kV bus at the Leander Substation. $51.0
1. Construct a Parmer Substation in Williamson County.
2. Construct a 14.8-mile Leander to Parmer to Chief Brady 138-kV
Alternative transmission line with bundled 795 ACSR Drake (446 MVA).
12 3. Add terminal equipment at the Leander, Parmer, and Chief Brady
substations for new transmission line.
4. Upgrade the 138-kV bus at the Leander Substation. $63.7
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The construction of a new line from Leander to Parmer to Chief Brady was also studied
but is not listed as an alternative because it is similar to Alternative 9 in performance but
would increase the length of the new transmission line to be constructed and require that
the Round Rock to Chief Brady line that be upgraded. Thus the results of a Leander to
Parmer to Chief Brady alternative would be similar in performance to the alternatives
studied but at a higher cost.

RESULTS

The evaluation of the transmission alternatives consisted of comparing the number of
transmission criteria violations in the immediate area in 2017 and 2022 before and after
the addition of each alternative and the cost of each alternative. Transmission violations
are based on the LCRA TSC transmission criteria for thermal (greater than 100% on a
post-contingency basis) and voltage (less than 0.92 per unit on a post-contingency basis)
during single contingency (N-1) conditions.

PEC’s plan to serve load from existing substations and the Parmer Substation, shown in
Table 3, are the loads used to evaluate performance of the alternatives.

Table 3: Summary of Area Loads with Parmer Lane In-Service

Bus Number Substation 2019 Load (MW) 2022 Load (MW)
7534 Avery Ranch 69 80
7533 Balcones 91 103
7527 Blockhouse 55 62
7531 Buttercup 66 75
7530 Kent Street 35 41
7525 Leander 62 58
7524 Seward Junction 29 33
7529 Whitestone 67 77
7367 Parmer 28 33
7368 Future Station 0 13
TOTAL LOAD 502 575
Table 4: Summary of 2019 and 2022 Thermal Violations
L o : . 0019 . | 2029
| FromBusof | ToBusofNew | #oflines | #oflines
- Alternative o e L ‘ e
F : Newline | . Lline . . loading loading
L . “above 100% | above 100%
Base  BaseCase | ‘ 0 1
1 ChiefBrady | Whitestone 0
2 _ ChiefBrady | AveryRanch 0 1
3 ChiefBrady |  Jollyville 0 0
4 _Avery Ranch | Seward Junction 0 2
5 ~ Jollyville | Seward Junction 0 0
6 Round Rock | Seward Junction 0 0
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7 Avery Ranch Leander 0 1
8 Jollyville Leander 0 0
9 Chandler Leander 1 1
10 Round Rock S. Leander 0 0
11 Round Rock Leander 0 0
12 Chief Brady Leander 1 1

The stations listed in Table 3 were monitored for voltage and the number of criteria
violations for each alternative is reported in Table 5.

Table 5: Summary of 2019 and 2022 Voltage Violations

, . 2019 2022
Al tefnatiVe FromBusof | ToBusofNew | #of buses with # of buses with
s - New Line : Line voltage <0.92 voltage <0.92 Per
‘ : Per Unit Unit

Base Base Case e 4 9

1 Chief Brady | Whitestone - 1 3

2 Chief Brady AveryRanch 4 7

3 Chief Brady Jollyville 4 8

4 Avery Ranch Seward Junction : 1 10

5 Jollyville Seward Junction 0 7

6 Round Rock | Seward Junction 0 4

7 AveryRanch | Leander 1 10

8 Jollyville Leander 1 3

9 Chandler Leander 1 2

10 Round Rock S. | Leander 1 1

11 Round Rock | Leander 1 1

12 ChiefBrady | Leander 1 8

Post-contingency voltage at Seward Junction was below 0.92 per unit in every
Alternative except Alternatives 4, 5, and 6. Post-contingency voltage at Parmer
Substation was below 0.92 per unit in Alternatives 4, 5, 6, and 7. Therefore, the impact
of adding a capacitor at Seward Junction was evaluated. No criteria violations (voltage
or thermal) result for Alternatives 6, 9, 10, and 11 after adding the capacitor bank at
Seward Junction (see Table 7).

eward Junction Capacitor)

Table 6: Summary of 2019 and 2022 Thermal Violations (With S

- 2019 2022
Alternative From Bus of | To Bus‘of New . #oflines # of lines
Lo . New.Line Line loading above | loading above
L . -100% 100%
Base Base Case ; o 0 1
1 Chief Brady Whitestone 1 0
2 _ Chief Brady ~ Avery Ranch 1 10
3 _ Chief Brady Jollyville 0 10
4 ~ AveryRanch | SewardJunction 0 0
5 ~Jollyville | Seward Junction 0 1

Leander-Parmer-Round Rock
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6 Round Rock | Seward Junction 0 0
7 Avery Ranch Leander 0 1
8 ~ Jollyville ‘ Leander 0 1
9 Chandler _ Leander 0 0
10 Round Rock S. Leander 0 0
11 Round.Rock Leander 0 0
12 ChiefBrady |  Leander 0 0

Table 7: Summary of 2019 and 2022 Voltage Violations (with Seward Junction Capacitor)

; 2019 2022
Alternative From Bus of To Bus of New | # of buses with : # of buses with
~ New Line Line voltage <0.92 | voltage <0.92 Per
: ] ‘ PerUnit |  Unit
Base Base Case ~ 2 9
1 -Chief Brady | Whitestone 0 0
2 ChiefBrady | Avery Ranch 0 5
3 Chief Brady | Jollyville 0 8
4 Avery Ranch | Seward Junction 0 9
5 Jollyville | seward Junction 0 1
6 Round Rock - | Seward Junction 0 0
7 Avery Ranch Leander 0 10
8 Jollyville | Leander 0 0
9 Chandler | Leander 0 0
10 Round RockS. | Leander 0 0
11 Round Rock | Leander 0 0
12 ChiefBrady | Leander 0 3

Table 8: Summary of 2019 and 2022 Criteria Violations and Cost (with Seward Junction Capacitor)

.| FromBusof | ToBusof New ; ... | Costt
Alternative | Néw; Line e 2019 | ‘2‘02‘2 ~($00(())?(§00)
Base - Base Case ~ 2 10 0

1 ~ ChiefBrady | Whitestone 1 1 $62.3
2 ChiefBrady | AveryRanch 1 6 $60.9
3 Chief Brady Jollyville 0 9 $63.6
4 Avery Ranch | Seward Junction 0 10 $54.0
5 ‘Jollyville | seward Junction 0 2 $56.8
6 _Round Rock | Seward Junction 0 0 $61.9
7 AveryRanch |  leander 0 11 $43.1
8 Jollyville |  Leander | 0 1 $46.2
9 Chandler |  Lleander 1 1 $54.4
10 Round RockS. | Leander 0 0 $77.5
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11 Round Rock Leander 0 0 $51.0
12 Chief Brady Leander 1 4 $63.7

* Cost does not include Seward Junction Capacitor which is common to all alternatives

The Leander-Round Rock transmission line (Alternative 11) addresses 10 violations
(voltage and thermal) identified in the 2022 Base Case during single contingency (N-1)
conditions. Alternatives 7 and 8 cost less than Alternative 11 but these two alternatives
do not address the 2022 violations summarized in Table 8.

BENEFITS OF THE PROPOSED PROJECT (Alternative 11)

1. Adds a 138-kV transmission source into an area of Williamson County which is
forecasted to experience high load growth;

2. Provides the transmission infrastructure needed to reliably serve the two substations
PEC identified for the area north of Highway 620 between Highway 183 and Interstate
35;

3. Supports findings in the 2012 ERCOT Long-term System Assessment describing the
need to upgrade the existing 138-kV transmission path between the IH35 corridor and
counties west of Austin; _

4. Addresses all criteria violations (indentified for this evaluation) in 2018 and 2022
during single contingency (N-1) conditions (see Table 8);

5. Reduces the risk of load loss under Category C and Category D contingency
conditions;

6. Addresses multiple transmission line overloads during ERCOT Category C and
Category D contingency conditions;

7. Austin Energy assessments concluded that this project reduces east-to-west flows in
the Austin Energy area as it is a direct parallel path for the Howard Lane-Jollyville line
that also supports the area of study from the south; and,

8. Has similar system impact to Alternatives 6, 9, and 10 at a lower cost.

SUPPORTING INFORMATION
Steady State case files and idevs supporting this study are listed below.
Cases: 14DSB 2019 SUM1_Final _10152013.sav
14DSB_2020_SUM1_Final_10152013.sav
Load Changes: 2019BaseCaseload.idv
2022BaseCasel.oad.idv
2019withParmerLaneAddition.idv
2022withParmerLaneAddition.idv
Alternative 1: Alt 1_Chief Brady-Whitestone.idv
Alternative 2: Alt 2_Chief Brady-Avery Ranch.idv
Alternative 3: Alt 3_Chief Brady-Jollyville.idv
Alternative 4: Alt4 Avery Ranch-Seward Junction.idv
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Alternative 5: Alt5_Jollyville-Seward Junction.idv
Alternative 6: Alt 6 Round Rock-Seward Junction.idv
Alternative 7: Alt 7_Avery Ranch-Leander.idv
Alternative 8: Alt 8_Jollyville-Leander.idv

Alternative 9: Alt 9 Leander-Chandler.idv
Alternative 10: Alt 10_Leander-Round Rock South.idv
Alternative 11: Alt 11_Leander-Round Rock.idv
Alternative 12: Alt 12_Leander-Chief Brady.idv
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PO Box I Johnson City, Texax 78636-0001
(%v(}) 868-7§55 » 1-888-534-4732

WH KW . REC.COOD

Se habla espaiiol.

Pedernales Flectric

July 12, 2013

Mr. Sergio Garza

Manager, System Planning and Protection
LCRA

P.O. Box 220

Austin, Texas 78767-0220

Dear Mr. Garza:

The SAIC study, completed June, 2012, considered a distribution solution as an option
for serving load between RM1431 and Highway 29 along the 183A and the Parmer
Lane/Ronald Reagan Bivd corridor. Based on dispersed load growth, the 20 year study
life, the limited availability of feeder routes fed from substations on the edge of the study
area, and PEC’s experience and history of growth in the area, a “Distribution Only”
solution is not an option.

The estlmated density along the existing US Hwy 183 corridor is 1,290 meters/mi? or 7.6
MVA/ mi? (Based on a 8.7 mi’ area, with a total load of 66.3 MVA and a meter count of
11,228, served by feeders BH20, BH40, BH130, BH140, WS60, and LA110). Assummg
this same density along the Parmer Lane/183A corridor which has an area of 49.3 mi?,
this would equate to 374.7 MVA of load or a meter count of 63,597. Currently there are
a total of 6 feeders from existing substations (Avery Ranch, Leander and Seward
Junction) that serve the area. The present total load on these 6 feeders is 52.7 MVA.
Also, one additional feeder from Leander is in the planning process for 2014 to serve
load in the area. The total capacity of these 7 feeders will be 91 MVA. In order to pick
up the remaining projected 283.7 MVA of load, two more substations (eight 46.7 MVA
transformers) and approximately 21 feeders will be needed in the area to adequately
serve the projected load.

Initial plans are that two additional feeders will be constructed from Seward Junction.
Also, existing feeders from Avery Ranch, Whitestone and Blockhouse will be used to
pick up some of the load in the area. This will equate to 39 MVA of load or the
equivalent of 3 feeders. As a result, the two requested substations will have
approximately 18 feeders serving from them.

PEC is also very concerned about reliability of service. In order to prevent large
extended outages, PEC tries to limit load on each feeder to 10-13 MVA. This ensures
that adjacent feeders have the capability to provide contingency back feeds and will
allow smart grid options to switch loads automatically or remotely between feeders.
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Mr. Sergio Garza -2- July 12, 2013

Along the existing 183 corridor, substations are located on average 2.2 miles apart. In
the respective area east of 183A, the proposed substations will be approximately 4.0
miles apart and 2.5 miles from existing substations along the 183 corridor. The
“Distribution Only” option would lead to much longer distances between substations and
between substations and the load. In order to maintain high reliability for the PEC
feeders in these densely loaded areas and to provide contingency back feeds, two to
four miles between sources is preferred.

Another concern not addressed in the SAIC study is the City of Leander's ambition and
continued promotion to bring industrial load into the respective area. In the last few
years, PEC has received numerous inquiries about the possibility of serving large
industrial loads along the proposed transmission route east of the Leander substation.
According to the City of Leander, they have responded to 92 business leads within the
past 24 months for large loads being installed in the Leander area. The proposed
transmission line would greatly enhance PEC’s ability to serve the forecasted load that
will likely materialize in the future.

In summary, due to the present high load growth and the forecasted future load in the
area, the long distribution feeders that would be required to serve the projected load,
the inability to acquire needed feeder routes from existing substations, the inability to
provide adequate contingency ties, and the inability to maintain PEC’s obligation to
provide high reliability, the “Distribution Only” proposal in the SAIC study is not a viable
plan.

If you have any questions, please call me at (830) 868-4928 or Paul Lochte at
(830) 868-5154.

Sincerely,

W/ AY 2

Robert A. Peterson, PE
Sr. Director, Engineering

RP:PL:rs
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This report has been prepared for the use of the client for the specific purposes identified in the
report. The conclusions, observations and recommendations contained herein attributed to
SAIC constitute the opinions of SAIC. To the extent that statements, information and opinions
provided by the client or others have been used in the preparation of this report, SAIC has relied
upon the same to be accurate, and for which no assurances are intended and no
representations or warranties are made. SAIC makes no certification and gives no assurances
except as explicitly set forth in this report.

© 2012 SAIC
All rights reserved.
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EXECUTIVE SUMMARY

Purpose of Report

The SAIC Energy, Environment & Infrastructure, LLC (SAIC) project team’s scope of
work summarized in this report includes a substation and distribution assessment of
two high growth areas, including the Cedar Park/Leander area and the IH 35/
USHWY 130 Corridors in and east of Kyle, Texas. Additionally, a 2011 Load
Forecast Report was completed for the entire distribution system including
twenty-year peak load projections for summer and winter. From the system level load
forecast, a substation and feeder forecast was developed to project peak loading down
to the distribution feeder level for entire distribution system. During the project, the
project team, in collaboration with Pedernales Electric Cooperative (PEC) staff,
identified a portfolio of proposed capital improvement projects along main arterial
distribution lines and at substations to address the projected growth those areas.

Summary of Analysis, Conclusions, and Recommendations

The PEC system was analyzed to serve a projected ten-year system summer peak
demand of 1,827 MW. The system load was allocated to the targeted areas based on
PEC staff’s knowledge of the area.

Section 3 of this report provides details of substation capacity and distribution circuit
deficiencies at the existing and projected loads. The findings were based on PEC’s
planning and operating criteria in Section 2. A summary of the identified deficiencies
for the targeted area studied are given below based on this analysis:

® Twenty-seven substation transformers are expected to exceed the planning capacity
during the ten-year planning horizon

m Sections of 39 distribution circuits are expected to exceed planning criteria for
conductor loading

® Sections of 19 distribution circuits are expected to experience low voltage, based
on planning criteria limits

Based on these analyses, the Ten-Year Electric System Plan includes the following:
® J.oad Level 1

= Upgrade Kent St Substation transformer, T1, to a 46.7-MVA transformer

» Construct one new Kent St 24.9-kV distribution feeder

= Convert the 12.5-kV distribution served from Balcones Substation transformers
T1 and T2 to 24.9 kV

» Upgrade the Balcones Substation transformers T1 and T2 to 46.7-MVA
transformers (converting T1 and T2 to 24.9 kV)

File: 004760/3103107005-3000 5AIC®
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Upgrade Buttercup Substation transformer T3 to a 46.7-MVA transformer
Construct a new Seward Junction 24.9-kV distribution feeder

Upgrade Blockhouse Substation transformer T1 to a 46.7-MVA transformer
Construct a new Blockhouse 24.9-kV distribution feeder

Upgrade Manchaca Substation transformers T1 and T2 to 46.7-MVA
transformers

Install a new 46.7-MV A transformer at Lehigh Substation
Construct a new Lehigh 24.9-kV distribution feeder
Upgrade Buda Substation transformers T1 and T2 to 46.7-MVA transformers

Upgrade Go Forth Substation transformers Tl and T2 to 46.7-MVA
transformers

Install a new 46.7-MV A transformer at Canyon Substation
Construct a new Canyon 24.9-kV distribution feeder

Purchase land and construct new Alternative 1 Substation with (1) 138-24.9 kV,
46.7-MV A transformer T1

Construct new Alternative 1 feeder NEW1 and transfer load from Balcones
feeder BL.340 and BL330 to the new feeder

Construct new Alternative 1 feeder NEW?2 and transfer load from Balcones
feeder BL.230 to the new feeder

® [.oadLevel 2

Purchase land for Alternative 2 new substation site

Purchase land for Alternative 4 new substation site

B [oadLevel 3

Upgrade Whitestone Substation transformers T1 and T2 to 46.7-MVA
transformers

Install a new 46.7-MVA transformer at Blockhouse Substation

Upgrade Turnersville Substation transformer T1 to a 46.7-MVA transformer
Install a new 46.7-MVA transformer at Lehigh Substation

Install new Alternative 2 138-24.9 kV, 46.7-MVA transformers T1 and T2.

Construct new Alternative 2 feeder NEW1 and transfer load from Avery Ranch
feeder AR250 and AR30 to the new feeder

Construct new Alternative 2 feeder NEW3 and transfer load from Avery Ranch
feeders AR240 and AR250

Construct new Alternative 2 feeder NEWS5 and transfer load from Avery Ranch
feeder AR250 to the new feeder

ES-2
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EXECUTIVE SUMMARY

» Construct new Alternative 2 feeder NEW6 and transfer load from Avery Ranch
feeder AR30 to the new feeder

= Purchase land for Alternative 3 new substation site

»  Construct new Alternative 4 Substation with (2) 138-24.9 kV, 46.7-MVA
transformers T1 and T2

»  Construct new Alternative 4 feeder NEW?2 and transfer load from Whitestone
feeder WS20 and Nameless feeder NL10 to the new feeder

»  Construct new Alternative 4 feeder NEW1 and transfer load from Whitestone
feeder WS350 to the new feeder

® Construct new Alternative 4 feeder NEW3 and transfer load from Buttercup
feeder BR210 to the new feeder

® [ oadLevel 4

= (Construct new Alternative 3 Substation with (1) 138-24.9 kV, 46.7-MVA
transformer T1

»  Construct new Alternative 3 feeder NEW1 and transfer load from Leander
feeder LA230 to the new feeder

= Construct new Alternative 3 feeder NEW4 and transfer load from Leander
feeder LA110 to the new feeder

»  Construct new Alternative 3 feeder NEWS5 and transfer load from Leander
feeder LA250 and Seward Junction feeder SJ20 to the new feeder

Construct new Alternative 3 feeder NEW6 and transfer load from Leander
feeders LA10 and LA130 to the new feeder

®m [ oad Level 5
= [nstall new Alternative 2 138-24.9 kV, 46.7-MVA transformer T3

= Construct new Alternative 2 feeder NEWS and transfer load from Avery Ranch
feeder AR30 to the new feeder

= Construct new Alternative 2 feeder NEW4 and transfer load from Avery Ranch
feeder AR250 and Leander feeder LA230 to the new feeder

» [Install new Alternative 3 138-24.9 kV, 46.7-MVA transformers T2 and T3

= Construct new Alternative 3 feeder NEW?2 and transfer load from Leander
feeder LA250 to the new feeder

® J.oad Level 6
= Construct a new Balcones 24.9-kV distribution feeder
= Construct a new Blockhouse 24.9-kV distribution feeder
» Construct a new Go Forth 24.9-kV distribution feeder

®  Construct new Alternative 4 feeder NEWS5 and transfer load from Whitestone
feeder WS60 to the new feeder
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B [oadLevel 7
= Upgrade Lehigh Substation transformer T1 to a 46.7-MVA transformer
=  Construct a new Lehigh 24.9-kV distribution feeder
» [nstall new Alternative 2 138-24.9 kV, 46.7-MVA transformer T4.

= Construct new Alternative 2 feeder NEW7 and transfer load from Avery Ranch
feeder AR240 to the new feeder.

= Install new Alternative 4 138-24.9 kV, 46.7-MVA transformer T3

n  Construct new Alternative 4 feeder NEW4 and transfer load from Whitestone
feeder WS20 to the new feeder

B [ oad Level 8

= Construct new Alternative 3 feeder NEW3 and transfer load from Leander
feeder LA230 and LA210 to the new feeder

® [oad Level 10

= Construct new Alternative 2 feeder NEW2 and transfer load from Avery Ranch
feeder AR250 and Leander feeder LA230 to the new feeder

8 [oadLevels1-10:

» Various distribution improvements to relieve loading and improve conditions
for contingency switching
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To determine the cost of system improvements for the PEC electric system over the
next ten years, expenditures required to serve projected loads as a result of customer
growth were estimated for each year. The projected capital requirements are as
follows:

Table ES-1
Ten-Year Electric System Plan Capital Requirements
Load Estimated Capital Requirements
Level Year! (2011 Dollars)
1 2011 $44,516,600
2 2012 $1,395,200
3 2013 $23,697,700
4 2014 $4,328,500
5 2015 $5,561,500
6 2016 $2,491,100
7 2017 $8,121,300
8 2018 $379,600
9 2019 $59,400
10 2020 $51,700
Total $90,602,600

Note: (1) Calendar Year
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Section 1
INTRODUCTION

Sound system planning is essential to provide management with guidance to
economically develop the electric system for Pedernales Electric Cooperative (PEC) to
ensure adequate and reliable service at the lowest cost to customers. The planning
should provide for an orderly development of the system such that the new investment
in facilities is in step with load growth and revenue. System planning should include
the following:

® Improvement of the quality of service to customers as improvement opportunities
occur

B Expansion of the existing system to meet future load growth beyond the present
design requirements

B Economic evaluation of the construction of new facilities to meet the required
capacity

By using this approach, interim changes and system additions will be compatible with

the capacity level needs as system load growth occurs. To maintain a reasonable

economic balance in system planning, the three main components of the system —

power supply, transmission, and distribution — should be evaluated.

Expected growth in the service area will create a greater peak load demand for PEC.
Along with maintaining existing customers, this anticipated growth has led PEC to
desire an assessment of their long-term system requirements based on a ten-year
planning horizon. Included in this report are the following:

®  Summary of the basic data, criteria, and assumptions used to evaluate the system
B Analysis of the existing electric system to determine current and future deficiencies

® Development and comparison of alternative solutions to meet long-term system
requirements

B Development of a Ten-Year Electric System Plan

® Cost estimates for the ten-year capital requirements to achieve the construction
plan

Section 2 lists planning criteria based on PEC’s system reliability and performance
goals. SAIC, in collaboration with PEC, analyzed the targeted areas of the existing
PEC electric system at the ten-year load level of 1827.0 MW and the five-year load
level of 1486.3 MW.

Section 3 contains the analysis findings. Alternatives to serve the future planning load
can be found in Section 4. The project team evaluated the long-range alternatives to
determine the preferred Ten-Year Electric System Plan presented in Section 5.
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To keep the Electric System Plan aligned with long-range system goals, SAIC
recommends that PEC update the Ten-Year Electric System Plan at intervals no longer
than five years apart or whenever major changes occur in:

® The economy
® [ ocal Growth/Development
B Power Supply
® Physical Plant

Annually or bi-annually, it will be necessary to perform studies with a short-range
planning horizon in order to amend current plans or accommodate system changes or
problems. Short-range studies should align with the concepts and intent of the
Ten-Year Electric System Plan.

1.1 General Basis of Study

The projected system peak load and number of customers served used in the report
were based on the 2011 Load Forecast prepared by R. W. Beck, Inc., now SAIC.
A copy of the system forecast is given in Appendix A.

An analysis was performed on two fast growing areas of the substations, distribution
lines, and major equipment of the existing system using as a basis the design criteria
herein of conductor loading, voltages, physical conditions, and reliability.
Cooper Power Systems CymDIST engineering analysis version 5 software was used to
analyze the distribution circuits. The criteria given in Section 2 form the basis of this

analysis.

In the preparation of this Report, including the opinions contained herein, we have
made certain assumptions and used certain considerations with respect to conditions
that may occur in the future. While we believe these considerations and assumptions
are reasonable and attainable based on conditions known to us as of the date of this
Report, they are dependent on future events. Actual conditions may differ from those
assumed herein or from the assumptions provided by others; therefore, the actual
results will vary from those estimated. In addition, field conditions encountered
during design may impact some of the projects.

1-2 SAIC Energy, Environment & Infrastructure, LLC PEC FINAL Study 6-21-12.docx
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Section 2
BASIC DATA AND ASSUMPTIONS

2.1 Operating System Statistics

Pedernales Electric Cooperative (PEC) provides service to approximately
232,335 customers located in South Central Texas. The service area is a rapidly
growing area because of its proximity to the Austin and San Antonio metropolitan
areas to the east and south respectively. PEC headquarters resides in Johnson City and
the service area is organized in eight operating districts.

PEC currently has 64 distribution substations that are supplied by 69-kV and 138-kV
transmission lines owned by LCRA and others. These 64 substations supply
265 distribution feeder lines that are used to provide retail electric service to PEC
members throughout its service area. The PEC distribution system is operated at two
voltage levels, 12.47/7.2 kV and 24.9/14.4 kV.

The areas analyzed for this T&D System Study include the US 183 corridor in the
Cedar Park District and the Interstate Highway 35 and US 130 corridors in the
Kyle-Buda Districts. The targeted area contains 16 substations, all operated at
24.9/14.4 kV, with the exception of two transformers at Balcones Substation.

2.2 System Planning Load

SAIC, with the assistance of PEC’s management and staff, prepared a 2011 Load
Forecast (LF) with system-level peak load projections for four different load growth
scenarios. The study involved an econometric forecasting method, which makes use
of regression to establish historical relationships between energy consumption and
various explanatory variables. Forecasts of seasonal peak demand were then
developed from the resulting energy requirements and assumed load factors, generally
based on recent historical averages.

The 2011 Load Forecast results include a Base Case that reflects a mid-range
economic scenario utilizing economic projections provided by IHS Global Insight, a
widely utilized provider of such projections in the utility industry. The Base Case
results reflect projected growth rates for system net energy for load (NEL) of
approximately 4.3 percent over 2011-2020 and 3.5 percent over 2021-2030. This
compares to historical growth over 2001-2010 of approximately 4.8 percent.

Similarly, the Base Case results reflect projected growth rates for summer and winter
peak demand of approximately 4.2 percent over 2011-2020 and 3.5 percent over
2021-2030. This compares to historical growth over 2001-2010 of approximately
5.3 percent for the summer peak demand.

PEC plans to construct and maintain an electric system that can provide adequate and
reliable service during summer and winter peak load periods. To assist PEC in this
effort, the load forecast is based on Load Levels (LL) with exact loads assigned to
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specific years. In reality, loads may develop more quickly or more slowly than
anticipated. If the actual load develops as projected in the load forecast, the year given
would match the Load Level. To avoid the impression that facilities need to be
constructed for a specific year versus a specific Load Level, the remainder of this
report refers to Load Levels and the anticipated years.

The peak load projections from the Load Forecast include the addition of spot loads,
or specific known developments, in certain areas of the PEC distribution system.
Discussions between PEC and SAIC led to the following spot load additions:

B 12 MW served from Avery Ranch Substations by LL10

m 8 MW served from Blockhouse Substation by LL10, which increases to 20 MW by
L1L20

m 18 MW served from Leander Substation by LL10, which increases to 51 MW by
LL20

The coincident summer peak projections for the Base Case and the three other cases
developed are shown in Table 2-1 and Figure 2-1.

Table 2-1
Summer System Forecast Summary
Peak Demand {(MW)
Projected
Mid-range Economic Case Normal Weather
- Normal Severe Low ; High .
Load Anticipated Weather Weather Economic Economic
Level Year Actual Case Case
0 2010 1,217.5
1 2011 1,196.4 1,258.6 1,167.6 1,225.2
2 2012 1,243.4 1,308.1 1,196.3 1,290.5
3 2013 1,295.6 1,362.9 1,236.3 1,354.6
4 2014 1,353.7 1,424.1 1,282.1 1,425.0
5 2015 14129 1,486.3 1,328.7 1,496.8
6 2016 1,472.6 1,549.2 1,375.4 1,569.5
7 2017 1,533.4 1,613.2 1,422.6 1,643.8
8 2018 1,597.3 1,680.3 1,473.2 1,720.8
9 2019 1,664.5 1,751.1 1,526.9 1,801.5
10 2020 1,736.7 1,827.1 1,584.8 1,887.9

2-2 SAIC Energy, Environment & Infrastructure, LLC PEC FINAL Study_6-21-12.docx
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Figure 2-1. Summer System Forecast

Coincident peak (CP) summer and winter demand projections were developed for the
study. Because the targeted areas of the PEC electric system studied are typically
summer peaking, the peak load projections for the summer season were used in this
study. The results of the load forecast using the mid-range economic case and severe
weather conditions reflect that system energy requirements are expected to grow by
approximately 4.2 percent, annually, during the 2011-2020 period. As a result, the
load forecast projects a system peak load of 1,258.6 MW in 2011 and 1,827.1 MW in
2020.

2.3 Load Allocation

The service area was reviewed with PEC management and staff to determine potential
load growth. Relative growth factors were calculated from projected growth
percentages for each feeder and substation transformer, provided by PEC. They are
included in the substation and feeder forecast and summarized in Table 2-2. The
relative growth factor provides a sense of how substation transformers are projected to
grow relative to each other. An average system growth was assigned a relative growth
factor of 1.0.
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Table 2-2
Relative Substation Transformer Growth Factors
Substation Transformer Relative Growth Factor
Avery T1 1.12
Avery T2 1.21
Balcones T1 0.56
Balcones T2 0.93
BalconesT3 1.30
Balcones T4 0.93
Blockhouse T1 0.93
Blockhouse T2 112
Buda T1 112
Buda T2 112
Buttercup T1 0.93
Buttercup T2 1.12
Buttercup T3 1.12
Goforth T1 112
Goforth T2 112
Kent Street 1.12
Kyle 1.12
Leander T2 1.12
Leander T3 1.12
Leander T4 1.12
Lehigh 112
Manchaca T1 0.74
Manchaca T2 0.93
Nameless T1 0.74
Nameless T2 0.93
Rohr 0.00
Seward Junction T1 112
Seward Junction T2 1.12
Turnersville T1 1.12
Turnersville T2 112
Whitestone T1 112
Whitestone T2 1.12

Loads for known, upcoming commercial, and residential developments were estimated
and added to the engineering model and substation and feeder forecast as “spot loads.”
The spot loads were assumed to be additional load to the total system growth. The
projected system load was proportionately allocated to various areas based on the
relative growth factors assigned, and the spot loads were added to specific feeders
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BASIC DATA AND ASSUMPTIONS

based on the PEC’s knowledge of the area. Exhibit 1 includes the allocated substation
and feeder loads as well as the spot loads.

2.4 System Planning Criteria

PEC follows the planning guidelines described in the Lower Colorado River Authority
(LCRA) & Association of Wholesale Customers (AWC) Distribution System
Planning Criteria. In those guidelines, there are improvements to be considered prior
to considering new substation construction. They are:

® Transfer of load to adjacent substation feeders where surplus capacity is available
provided the transfer will not adversely affect system performance.

B [nstallation of voltage regulators.

® [Installation of shunt capacitors as needed to maintain a minimum delivery point
power factor of 97 percent lagging during on-peak loading conditions and a
maximum delivery point power factor of 97 percent leading during off-peak
loading conditions.

B [nstallation of sectionalizing devices and/or lightning arrestors.
® Reconductoring or multi-phasing of existing distribution lines.
®  Construction of new feeders or distribution tie lines.

® Conversion of distribution lines to a higher operating voltage where such an
upgrade is compatible with the multiple voltage operating environment of the
distributor's system.

® Upgrading of power transformer capacity at existing substation sites.

The following set of criteria used to determine system improvements in this
Transmission & Distribution System Study was developed through discussions with
PEC and SAIC staff.

241 Substation Voltage Regulation

Voltage regulation was assumed for each substation such that a voltage drop could be
experienced on the transmission system and, at peak loads, 126 volts could be supplied
from the 24.9-kV substation secondary bus and 125 volts could be supplied form the
12.47-kV substation secondary bus, assuming a system base of 120 volts.

2.4.2 Distribution Voltage Drop

For the design load, a 5-percent drop was assumed to be the maximum allowable
voltage drop from the substation secondary bus to the end of the distribution feeders.
Corrective action shall be considered for voltages less than 120 volts, assuming a
system base of 120 volts, under normal operating conditions. Voltage regulators are
limited to two units in series on any given distribution circuit.
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2.4.3 Distribution Line Routing

Existing distribution line routing was planned to be used where possible. In addition,
where new or upgraded distribution lines are required, existing routes over new routes
were selected to avoid any environmentally sensitive areas.

2.4.4 Reliability

Single-contingency planning is generally used to enhance reliability where
appropriate. Such planning assumes that facilities can provide adequate service with
any one substation transformer or transmission line out of service.

PEC plans for firm capacity, or N-1, to have capacity available for single-contingency
planning. For substations with multiple transformers, loading is limited to 50 percent
of the top 65°C MVA nameplate capacity. For single transformer substations, loading
is limited to 90 percent of capacity.

PEC also depends on having reserve capacity available to transfer load through the
distribution system in order to minimize the impact of a substation outage on
customers. To allow for transfer capacity, estimated loading on distribution lines is
flagged if it exceeds 65 percent of the summer rated capacity for the backbone
conductor of each feeder. During contingency situations, conductors shall be allowed
to reach 100 percent of capacity.

2.4.5 Distribution Line Ratings

The calculated rating for the distribution conductors and underground cables in
Tables 2-3 and 2-4, respectively, were extracted from the PEC provided engineering
model. To allow for load transfers between feeders in the distribution system, the
maximum loading on three-phase tie lines was limited to 65 percent of the calculated
rating. For emergency conditions, conductors are allowed to be loaded to 100 percent

of capacity.

Table 2-3
Summer Overhead Conductor Ratings

Calculated Rating Planning Capacity

Conductor {amps) (amps)
6CU 120 78
4 ACSR 170 111
2 ACSR 200 130
1/0 ACSR 210 137
336 AAC 410 267
795 AAC 700 455
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Table 2-4
Underground Conductor Ratings

Calculated Rating Planning Capacity

Conductor (amps) {amps)
1/0 AL 211 137
10 CU 260 169
2/0CU 295 192
4/0CU 374 243
500 CU 596 387
1000 AL 680 442

2.5 Financial Criteria

2.5.1 Inflation

Table 2-5 presents recent construction cost trends for transmission, substation, and
distribution plant according to The Handy-Whitman Index of Public Ultility

Construction Costs up to January 2010.

Table 2-5
Recent Cost Trends of Electric Utility Construction for the South Central Region
Construction and 2008 Cost 2009 Cost 2010 Cost
Equipment Type Escalation Escalation Escalation
Transmission Plant 8.45% 6.98% -3.40%
Substation Plant 6.30% 5.53% 3.37%
Distribution Plant 15.52% 2.69% 1.68%

The Blue Chip Economic Indicators (BCEI) projects an average long-term inflation
rate of approximately 2.7 percent, which reflects the impacts of the current economic
recession. Based on discussions between PEC staff and SAIC and uncertain future
electric facility construction cost trends, for the study period, an inflation rate of 5.0
percent was chosen for distribution upgrades.

2.5.2 Cost of Capital

The interest rate, or cost of capital, is defined as the rate paid for long-term debt to
finance capital improvements. Based on discussions with PEC staff, a discount rate of
6.51 percent was selected for the alternative present worth cost analysis.

2.5.3 Annual Fixed Charge Rates

The annual fixed charge rate, when applied to the initial plant investment,
approximates the annual costs for operating and maintaining the system. The annual
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fixed charge rate components include taxes, operation and maintenance (O&M),
straight-line depreciation, and cost of capital. The annual depreciation rate is based on
an equipment life of 40 years for transmission, 50 years for substation, and 33 years
for distribution. Financial statements from PEC and discussions with PEC staff led to
the breakdown of the fixed charge rates into the distribution plant as summarized in
Table 2-6.

Table 2-6
Annual Fixed Charge Rates (%)
Plant
Item Transmission Substation Distribution
Cost of Capital 6.51% 6.51% 6.51%
Depreciation 2.50% 2.00% 3.00%
Operation and Maintenance 2.13% 2.84% 3.56%
Taxes 0.50% 0.50% 0.50%
Total 11.64% 11.86% 13.58%

2.5.4 Cost of Power

The average cost of power between 2008 and 2010 was $0.06966 per kWh, based on
information provided by PEC. Trends for the current market are anticipating an
increase in power costs during the planning period; therefore, power costs were
assumed to increase at a rate of 5 percent per year over the long-term period.

2.5.5 Cost of Losses

The annual cost of load losses was calculated at $148.40 per peak kW of loss, based
on the existing power rates for calendar year 2010. A three-year average annual load
factor of 45.12 percent included in the calculation of cost of losses was derived from
monthly demand and energy information for 2008 — 2010 provided by PEC. The
calculation of the cost of losses is given in Exhibit 2.

2.6 Construction Cost Estimates

The cost estimates presented in Table 2-7 were used to develop the estimated cost of
improvements for proposed projects. PEC provided the estimated costs including
engineering, construction administration, and owners’ overhead expenses, based on
recent actual project costs. Costs for new substations, substation transformer additions
and upgrades, and distribution equipment were provided by PEC. They are presented
in Table 2-8.

2-8 SAIC Energy, Environment & Infrastructure, LLC PEC FINAL Study 6-21-12.docx
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BASIC DATA AND ASSUMPTIONS

Table 2-7

Distribution Cost Estimates

Distribution (24.9/14.4 kV)

2011 Estimated

Cost $/Mile
New Lines
1¢; OH, 4 ACSR $40,000
1¢; OH, 1/0 ACSR $48,000
10; UG 1/0 AL $50,000
3¢; OH, 4 ACSR $60,000
3¢; OH, 1/0 ACSR $78,000
3¢; OH, 336 AAC $125,000
3¢, UG1/0 AL $150,000
2 ckt, 3¢; OH 336 AAC $200,000
3¢; OH, 795 AAC $206,000
2 ckt, 3¢; OH, 795 AAC $278,000
3¢; UG 1000 AL $680,000
2 ckt, 3¢; UG 1000 AL $918,000
3¢; UG 500 CU $400,000
Line Reconductor
3¢; OH,4 ACSR $30,000
1¢; OH, 1/0 ACSR $44,000
3¢; OH, 1/0 ACSR $50,000
3¢; OH, 1/0 ACSR $99,000
3¢; OH, 336 AAC $116,000
3¢; OH, 795 AAC $186,000
2 ckt, 3¢; OH, 795 AAC $311,000
Voltage Conversion
12.47 kV to 24.9 kV Conversion $18,000

File: 004760/3103107005-3000
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Table 2-8

Equipment Cost Estimates

Distribution Equipment & Substation

2011 Estimated
Cost ($)

Substation Upgrades and New Construction
Upgrade to a 46.7-MVA transformer

Install a new 37.3-MVA transformer at an existing site
Install a new 46.7-MVA transformer at an existing site

New Substation with (1) 46.7 MVA transformer and a 24.9-kV

distribution bus

New Substation with (3) 46.7 MVA transformers and a 24.9-kV

distribution bus

New Substation with (4) 46.7 MVA transformers and a 24.9-kV

distribution bus

Land Purchase for each substation site
Distribution Equipment

Three-phase Overhead Air Break Switch
Three single-phase voltage regulators

$2,480,000
$3,000,000
$3,080,000

$4,100,000
$5,600,000
$8,600,000

$120,000

$15,000
$60,000

2.7 Computer Model of System

PEC has provided the electric distribution system in Cooper Power Systems
CymDIST version 5 software. Loading in the model is based on the capacity of the
distribution transformer. PEC’s staff provided these loads and the projected loads

were entered at their specific locations in the model.

After kW loading of spot loads were established, the load flows for each feeder were
prepared. The load flows provide information such as conductor loading, calculated
line losses, power factor information, and voltage drop along line sections. The load
flow information from the computer model was compared to the conductor loading
and voltage drop criteria as outlined in this Transmission & Distribution System

Study. Recommendations are based on these results.

2-10 SAIC Energy, Environment & Infrastructure, LLC
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Section 3
ANALYSIS OF EXISTING SYSTEM

The purpose of this section is to identify the system deficiencies at the existing and
projected loads based on the Pedernales Electric Cooperative (PEC)’s planning and
operating criteria defined in Section 2. The analysis will evaluate:

®  Substation Capacity

B Distribution Circuit Performance

3.1 Existing Load Analysis
3.1.1 Substation Capacity

The targeted area of the PEC distribution system selected for this study is served by

16 substations. The transformers are equipped with load tap changers. The rated
capacity and voltage of the substation transformers are listed in Table 3-1.
Table 3-1
Existing Substation Transformer Capacity Summary
Configuration Qty.-Phase- Top Nameplate
Substation Name Voltage (kV) Rating at 65°C (MVA) Rating (MVA)
Avery Ranch T1 138 -24.9kv (1)30224/298/37.3 37.3
Avery Ranch T2 138-24.9kV (1)30224/298/37.3 37.3
Avery Ranch T3 138 -24.9kV (1)3028.0/37.3/46.7 46.7
Balcones T1 138 —12.47 kV (1)3013.47179/22.4 224
Balcones T2 138 - 1247 kV (1)30134/17.9/22.4 224
BalconesT3 138 -24.9kV (130 28.0/37.3/46.7 46.7
Balcones T4 138 - 24.9kV (1302241298373 37.3
Blockhouse T1 138 -24.9kV (1)32134/179/224 224
Blockhouse T2 138 -24.9kV (1)30224/29.8/37.3 37.3
Buda T1 138 -24.9kV (1)3013.4/179/22.4 224
Buda T3 138 - 24.9kV (1)3013.4/17.9/224 224
Buttercup T1 138-24.9kV (1)30224/29.8/37.3 37.3
Buttercup T2 138-249kV (1)30224/29.8/37.3 373
Buttercup T3 138 -24.9kV (1)3013.4/179/22.4 224
Goforth T1 138 -249kV (1)30134/17.9/22.4 224
Goforth T2 138-24.9kV (1Y302247129.8/37.3 37.3
Kent Street 138 -24.9kv (1)30224/298/37.3 37.3
Kyle 138 - 24.9kV (1)32134/179/224 224
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Configuration Qty.-Phase-

Top Nameplate

Substation Name Voltage (kV) Rating at 65°C (MVA) Rating (MVA)
Leander T2 138-24.9kV (1)3013.4/179/1224 224
Leander T3 138-249kV (1)30134/179/224 22.4
Leander T4 138 - 24.9kV (1)30224/29.8/37.3 373
Lehigh 138 - 24.9kV (1)3022.4/29.8/37.3 37.3
Manchaca T1 138~ 24.9kV (1)3013.4/17.9/224 22.4
Manchaca T2 138-24.9kV (13013.4/179/224 224
Nameless T1 138-24.9kV (1)32134/179/22.4 . 224
Nameless T2 138 -24.9kV (130 13.4/179/22.4 224
Rohr 138 -24.9kV (1)30134/179/224 224
Seward Junction T1 138 -24.9kV (1)30134/17.9/224 224
Seward Junction T2 138-249 kv (1)30 134717971224 224
Turnersville T1 138 -24.9kV (130 13411791224 224
Turnersville T2 138 -24.9kV (1)30224/29.8/37.3 37.3
Whitestone T1 138 -24.9kV (1)3224/29.8/37.3 37.3
Whitestone T2 138 -24.9kV (1)30224/298/37.3 37.3

981.5

Total Capacity

For the selected area, the total existing substation transformer capacity is
approximately 981.5 MVA. The 2010 metered peak loading, compared to the total
substation transformer capacity, is given in Table 3-2. Based on the existing loading,
20 of the substation transformers are loaded above the planning criteria of 50 percent.

Table 3-2

Historical Substation Transformer Loading

2010 2010 Power
Summer Peak Total Capacity Factor at Percent
Substation Name (MW) (MVA) Peak (%) Loaded (%)

Avery T1 27.94 373 97.8% 76.6%
Avery T2 30.82 37.3 96.7% 85.4%
Balcones T1 9.66 224 96.4% 44.7%
Balcones T2 13.54 224 96.1% 62.9%
BalconesT3 15.60 47.6 96.1% 34.1%
Balcones T4 26.89 373 97.3% 74.1%
Blockhouse T1 13.28 224 96.8% 61.2%
Blockhouse T2 23.87 37.3 95.0% 67.4%
Buda T1 2123 224 94.8% 100.0%
Buda T3 18.34 224 97.6% 83.9%
Buttercup T1 13.50 37.3 99.3% 36.4%
Buttercup T2 17.32 37.3 97.9% 47.4%

3-2 SAIC Energy, Environment & Infrastructure, LLC

PEC FINAL Study_6-21-12.docx

ATTACHMENT 6
Page 27 of 204



ATTACHMENT 6
Page 28 of 204

ANALYSIS OF EXISTING SYSTEM

2010 2010 Power
Summer Peak Total Capacity Factor at Percent
Substation Name (MW) (MVA) Peak (%) Loaded (%)

Buttercup T3 19.12 224 95.9% 89.0%
Goforth T1 13.37 224 97.9% 61.0%
Goforth T2 27.19 37.3 96.4% 75.6%
Kent Street 10.17 37.3 93.2% 29.3%
Kyle 19.40 224 99.1% 87.4%
Leander T2 18.27 224 96.9% 84.2%
Leander T3 11.66 224 97.9% 53.2%
Leander T4 26.50 37.3 95.3% 74.5%
Lehigh 10.30 373 95.5% 28.9%
Manchaca T1 16.61 224 96.0% 71.2%
Manchaca T2 12.12 224 99.2% 54.5%
Nameless T1 8.32 224 100.0% 37.1%
Nameless T2 10.87 224 97.2% 49.9%
Rohr 6.16 224 76.6% 35.9%
Seward Junction T1 13.69 224 99.9% 61.2%
Seward Junction T2 1.97 224 99.4% 8.8%
Turnersville T1 17.69 224 95.3% 82.9%
Turnersville T2 13.59 37.3 94.2% 38.7%
Whitestone T1 34.30 37.3 97.5% 94.3%
Whitestone T2 22.01 37.3 96.5% 61.1%

Note: Based on load and power factor data provided by PEC for the 2010 peak.

3.1.2 Distribution Circuit Performance

Voltage drop and load flow calculations were made with the engineering model,
assuming the system normal configuration and load allocations based on the
2010 summer peak. The load flow results of the distribution system were completed
for the existing and future peak loading conditions including: the existing 2010 load
(LLO), the five-year load level (LL5), and the ten-year load level (LL10). A review of
the results provides a comprehensive summary of capacity and voltage deficiencies
anticipated on the existing distribution system at present and future loads. The voltage
conditions are calculated on a 120-volt base.

For planning purposes, the conductor loading was limited to 65 percent of the
calculated capacity and voltage was flagged at 120 V. The calculated load capacities
for each conductor are given in Tables 2-3 and 2-4.

The computer analysis at LLO revealed that:
®  Sections of the following feeder(s) exceed a 5% volt drop:

= Avery Ranch Feeder AR130; Balcones Feeders BL80 and BL.330; Buda Feeder
BD10; Kyle Feeders KY20, KY30, and KY50; Leander Feeders LA10, LA130,
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LA230, and LA250; Nameless Feeders NL120 and NL20; Rohr Feeders RH20
and RH30; Seward Junction Feeders SJ150 and SJ20; Turnersville Feeders
TV130 and TV50

®  Sections on the following feeder(s) exceed 65% of the conductor ratings:

= Avery Ranch Feeders AR30 and AR130; Balcones Feeders BL20, BL80, B190,
BL330; Blockhouse Feeder BH130; Buda Feeder BD10; Buttercup Feeders
BR20, BR210, and BR330; Goforth Feeder GF110; Kyle Feeders KY20 and
KY30; Leander Feeders LA10, LA130, and LA250; Manchaca Feeder MC50;
Nameless Feeders NL120 and NL20; Turnersville Feeder TV50; Whitestone
Feeders WS40 and WS60

3.2 Projected Load Analysis
3.2.1 Substation Capacity

The projected system loads were allocated to the primary metered feeders as shown in
Exhibit 1. The planning substation transformer capacity was compared to the
projected feeder loads to identify the load level in which the load would exceed the
capacity. All but four of the PEC substation transformers evaluated will exceed the
planning criteria by LL10.

Table 3-3
LL10 Substation Transformer Loading

2020 2010 Power
Summer Peak Total Capacity Factor at Percent
Substation Name (MW) (MVA) Peak (%) Loaded (%)

Avery T1 55.9 373 97.8% 153.2%
Avery T2 496 37.3 96.7% 137.5%
Balcones T1 12.1 224 96.4% 56.0%
Balcones T2 19.6 224 96.1% 91.1%
BalconesT3 26.0 47.6 96.1% 56.8%
Balcones T4 38.8 37.3 97.3% 106.9%
Blockhouse T1 19.2 224 96.8% 88.5%
Blockhouse T2 452 37.3 95.0% 127.6%
Buda T1 33.0 224 94.8% 155.4%
Buda T3 28.5 224 97.6% 130.4%
Buttercup T1 19.5 37.3 99.3% 52.6%
Buttercup T2 26.9 37.3 97.9% 73.7%
Buttercup T3 29.7 224 95.9% 138.3%
Goforth T1 20.8 224 97.9% 94.8%
Goforth T2 42.2 373 96.4% 117.4%
Kent Street 15.8 373 93.2% 45.4%
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2020 2010 Power
Summer Peak Total Capacity Factor at Percent
Substation Name (MW) (MVA) Peak (%) Loaded (%)
Kyle 30.1 224 99.1% 135.6%
Leander T2 28.4 224 96.9% 130.8%
Leander T3 18.1 224 97.9% 82.5%
Leander T4 60.3 37.3 95.3% 169.6%
Lehigh 16.0 37.3 95.5% 44.9%
Manchaca T1 22.3 224 96.0% 103.7%
Manchaca T2 17.5 224 99.2% 78.8%
Nameless T1 11.2 224 100.0% 50.0%
Nameless T2 15.7 224 97.2% 72.4%
Rohr 6.2 224 76.6% 36.1%
Seward Junction T1 212 224 99.9% 94.7%
Seward Junction T2 3.1 224 99.4% 13.9%
Turnersville T1 275 224 95.3% 128.8%
Turnersville T2 211 37.3 94.2% 60.1%
Whitestone T1 53.2 37.3 97.5% 146.3%
Whitestone T2 34.2 37.3 96.5% 95.0%

Note: Based on load data from the 2011 Load Forecast. Power factor provided and used from the 2010 peak.

3.2.2 Distribution Circuit Performance

The distribution deficiencies for the existing system at the five- and ten-year load
levels are presented below.

In addition to the feeders listed from the LLO analysis, at LL5:
B Sections on the following feeder(s) exceed 65% of the conductor ratings:

» Balcones Feeders BL220 and BL320; Buda Feeder BD130; Goforth Feeder
GF120; Leander Feeder LA210; Seward Junction Feeder SJ20

At LL10, in addition to the feeder deficiencies listed at L1.O and LL5:
®  Sections of the following feeder(s) exceed a 5% volt drop:
= Balcones Feeder BL90; Goforth Feeder GF120
®m  Sections on the following feeder(s) exceed 65% of the conductor ratings:

» Blockhouse Feeders BH140 and BH40; Buda Feeder BD130; Buttercup Feeder
BR10; Goforth Feeder GF20; Kent Street Feeder KS20; Kyle Feeder KY50;
Seward Junction Feeder SJ30; Whitestone Feeders WS10, WS20, and WS50
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ALTERNATIVE OPTIONS

41 Exploratory Plans

Various system expansion plans can adequately serve the projected load. The purpose
of this section is to detail the alternative plans investigated and to identify a
recommended plan that will adequately serve the customers' present load, the load as
the system expands, and the planning load selected. To identify the recommended
plan, criteria were developed in Section 2 to select and economically compare the
alternative expansion plans.

Several alternatives were identified to address substation and distribution system
deficiencies and reliability issues. Each alternative that was considered corrected the
identified system deficiencies and was evaluated on a 20-year present-worth cost
basis. The Base Case solution includes upgrades to existing substations and
distribution infrastructure. No new substations are recommended in the Base Case
solution. The other four alternatives presented include construction of a new
substation site in lieu of completing some of the recommended Base Case solutions.

The areas analyzed for this Transmission & Distribution System Study include the
US 183 corridor in the Cedar Park District and the Interstate Highway 35 and US 130
corridors in the Kyle-Buda Districts. No new substation sites were evaluated for the
Kyle-Buda Districts. The four alternatives include recommended new substations in
the Cedar Park District only.

Alternatives were developed to serve the long-range planning load and include the
following:

Base Case: Upgrades to existing facilities to correct substation and distribution
system deficiencies at the projected load levels, including:

m  Substation transformer upgrades at Kent St, Whitestone, Nameless, Balcones,
Buttercup, Avery Ranch, Seward Junction, Leander, Blockhouse, Manchaca,
Lehigh, Buda, Turnersville, and Go Forth Substations

m  Substation transformer additions at Kent St, Avery Ranch, Leander, Blockhouse,
Lehigh, and Canyon Substations

m New feeder additions at Kent St, Balcones, Avery Ranch, Seward Junction,
Leander, Blockhouse, Lehigh, and Go Forth Substations

®  Various distribution improvements including switching, the addition of voltage
regulators, and reconductoring to relieve loading

Alternative 1 includes constructing a new substation southwest of Balcones on the
edge of the PEC service territory. It is recommended to relieve substation transformer
loading at Balcones and heavy feeder loading. The new substation location brings a
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source closer to some of those customers who are as much as 6.5 miles from the
substation that serve them.

Alternative 2 includes the construction of a substation northeast of Avery Ranch in an
area with a significant amount of growth expected over the planning horizon. It is
expected to relieve substation transformer and feeder loading at Avery Ranch
Substation and feeder loading at Leander Substation.

Alternative 3 includes the construction of a new substation southeast of Leander
Substation. This is also an area of expected high growth. It is recommended to
relieve substation transformer loading at Leander and Seward Junction Substations
and feeder loading at Leander Substation.

Alternative 4 recommends constructing a new substation west of Whitestone
Substation to relieve substation transformer loading at Whitestone, Nameless, and
Buttercup Substations, as well as feeder loading at Whitestone and Buttercup
Substations.

4.2 Methodology

After the alternatives were identified through discussions among the PEC management
and staff and SAIC, the analysis for each alternative was prepared as follows:

B Proposed improvements were modeled and computerized load-flow, voltage-drop,
and loss calculations were prepared to determine whether each alternative
provided adequate service to the customers.

®m  Substation, and distribution cost estimates were prepared for initial capital costs
and cost of losses. Transmission costs are not included, but will be developed at a
later time with the analysis of the transmission system performed by LCRA.

®  The project descriptions and estimated construction costs are given in Exhibits 4
through 8 for the respective alternatives.

®m A present-worth comparative cost summary was prepared for each alternative.
The assumptions used in the present-worth analyses are summarized in Exhibit 3.
The present-worth calculations are included in Exhibits 4 through 8 for the

respective alternatives.

4.3 Base Case

The following is a brief summary of the Base Case Alternative. The projects included
are shown in Exhibit 4.

B JoadLevel 1
= Install a new 46.7-MVA transformer at Kent St Substation
®  Upgrade Kent St Substation transformer, T1, to a 46.7-MVA transformer
= Construct one new Kent St 24.9-kV distribution feeder
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= Convert the 12.5-kV distribution served from Balcones Substation transformers
T1and T2 t0 249 kV

m  Upgrade the Balcones Substation transformers T1, T2, and T4 to 46.7-MVA
transformers (converting T1 and T2 to 24.9 kV)

»  Upgrade Buttercup Substation transformer T3 to a 46.7-MVA transformer

»  Construct a new Seward Junction 24.9-kV distribution feeder

= Upgrade Blockhouse Substation transformer T1 to a 46.7-MVA transformer
= Construct a new Blockhouse 24.9-kV distribution feeder

= Upgrade Manchaca Substation transformers T1 and T2 to 46.7-MVA
transformers

» Install a new 46.7-MVA transformer at Lehigh Substation
= Construct a new Lehigh 24.9-kV distribution feeder
»  Upgrade Buda Substation transformers T1 and T2 to 46.7-MVA transformers

= Upgrade Go Forth Substation transformers T1 and T2 to 46.7-MVA
transformers

= Install a new 46.7-MVA transformer at Canyon Substation
= Construct a new Canyon 24.9-kV distribution feeder
W [oadLevel 2
= Upgrade Leander Substation transformer T2 to a 46.7-MVA transformer
= Construct a new Avery Ranch 24.9-kV distribution feeder
=  Construct one new Kent St 24.9-kV distribution feeder

= Upgrade Seward Junction Substation transformer T2 to a 46.7-MVA
transformer

® [oad Level 3
= Upgrade Leander Substation transformer T3 to a 46.7-MVA transformer
® Install a new 46.7-MVA transformer at Avery Ranch Substation
= Construct a new Avery Ranch 24.9-kV distribution feeder

®» Upgrade Nameless Substation transformers T1 and T2 to 37.3-MVA
transformers

w  [nstall a new 46.7-MVA transformer at Kent St Substation
®*  Construct one new Kent St 24.9-kV distribution feeder

» Upgrade Whitestone Substation transformers T1 and T2 to 46.7-MVA
transformers

® [nstall a new 46.7-MVA transformer at Blockhouse Substation
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= Upgrade Turnersville Substation transformer T1 to a 46.7-MVA transformer
= Install a new 46.7-MVA transformer at Lehigh Substation

B [oad Level 4
= Upgrade Leander Substation transformer T4 to a 46.7-MVA transformer

» Upgrade Seward Junction Substation transformer T1 to a 46.7-MVA
transformer

= Upgrade Buttercup Substation transformer T1 to a 46.7-MVA transformer
=  Construct a new Seward Junction 24.9-kV distribution feeder
B ] oad Level 6
»  Construct a new Balcones 24.9-kV distribution feeder
» Upgrade Avery Ranch Substation transformer T1 to a 46.7-MVA transformer
= Install a new 46.7-MVA transformer at Leander Substation
» Construct a new Blockhouse 24.9-kV distribution feeder
=  Construct a new Go Forth 24.9-kV distribution feeder
®m [oad Level 7
» Upgrade Lehigh Substation transformer T1 to a 46.7-MVA transformer
= Construct a new Lehigh 24.9-kV distribution feeder
® ]oad Level 8
®  Upgrade Buttercup Substation transformer T2 to a 46.7-MVA transformer
®E [ oadLevel 9
=  Upgrade Avery Ranch Substation transformer T2 to a 46.7-MVA transformer
= Construct a new Leander 24.9-kV distribution feeder
® ]oad Levels 1-10:

= Various distribution improvements to relieve loading and improve conditions
for contingency switching.

4.4 Alternative 1 — New Substation Southwest of
Balcones

Alternative 1 includes the same improvements as the Base Case, with the following
exceptions. The projects included are shown in Exhibit 5.

E Joad Level |

= Purchase land and construct new Alternative 1 Substation with (1) 138-24.9 kV,
46.7-MVA transformer T1
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»  Construct new Alternative 1 feeder NEW1 and transfer load from Balcones
feeder BL.340 and BL330 to the new feeder

&  Construct new Alternative 1 feeder NEW2 and transfer load from Balcones
feeder BL230 to the new feeder

B [oadLevel 6

5 Construct new Alternative 1 feeder NEW3 and transfer load from Balcones
feeder BL220 to the new feeder

Alternative 1 does not require the upgrade of Balcones Substation transformer T4 in
LL1 or the construction of a new feeder out of Balcones Substation along with a
couple of reconductor projects.

The new substation in Alternative 1 will be directly located under an existing
transmission line; therefore, transmission construction will be minimal. The new
substation site provides back-up capacity for Balcones and brings a source closer to
some of those customers who are quite a distance from their existing substation.
Shorter feeders typically mean less exposure between protective devices and fewer
customers impacted by an outage, which is an improvement in reliability compared to
the Base Case. The new site is near the corner of the PEC service territory, and there
is room for growth in that area in the future.

4.5 Alternative 2 — New Substation Northeast of Avery
Ranch

Alternative 2 includes the same improvements as the Base Case, with the following
exceptions. The projects included are shown in Exhibit 6.

B Joad Level 2
®  Purchase land for new substation site
m  Joad Level 3
» Install new Alternative 2 138-24.9 kV, 46.7-MVA transformers T1 and T2

= Construct new Alternative 2 feeder NEW1 and transfer load from Avery Ranch
feeder AR250 and AR30 to the new feeder

= Construct new Alternative 2 feeder NEW3 and transfer load from Avery Ranch
feeders AR240 and AR250

®  Construct new Alternative 2 feeder NEWS5 and transfer load from Avery Ranch
feeder AR250 to the new feeder

= Construct new Alternative 2 feeder NEW6 and transfer load from Avery Ranch
feeder AR30 to the new feeder

8 [oadLevel 5
= [nstall new Alternative 2 138-24.9 kV, 46.7-MVA transformer T3
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» Construct new Alternative 2 feeder NEW8 and transfer load from Avery Ranch
feeder AR30 to the new feeder

»  Construct new Alternative 2 feeder NEW4 and transfer load from Avery Ranch
feeder AR250 and Leander feeder LA230 to the new feeder

& [oadLevel7
= Install new Alternative 2 138-24.9 kV, 46.7-MVA transformer T4

® Construct new Alternative 2 feeder NEW7 and transfer load from Avery Ranch
feeder AR240 to the new feeder

B JoadLevel 10

» Construct new Alternative 2 feeder NEW2 and transfer load from Avery Ranch
feeder AR250 and Leander feeder LA230 to the new feeder

Alternative 2 does not require the following:

B A new substation transformer at Kent Street Substation in LL1

B A new substation transformer at Avery Ranch Substation in LL3

®  Two new feeders at Avery Ranch in LL2 and LL.3 and one at Kent St in LL2
B Upgrading transformer T2 at Seward Junction in LL2
®m A new feeder at Seward Junction in LL4

B Upgrading transformer T1 at Avery Ranch in LL6

B Upgrading transformer T2 at Avery Ranch in LL9

®  Various other conductor upgrades and construction i

The new substation in Alternative 2 is located in an expected high growth region, the
Cedar Park area. In the ten-year planning horizon, an estimated 82 MW of additional
load is expected to develop in the area served from this proposed new substation, not
including the additional load at surrounding substations.

Without this substation, a considerable amount of upgrades would be required at
numerous substations, which also leads to longer and more distribution feeders in a
congested region. Having a source closer to the load center should reduce distribution
line losses and improve reliability. This new substation also provides back-up
capacity for contingency situations.

4.6 Alternative 3 — New Substation Southeast of Leander

Alternative 3 includes the same improvements as the Base Case, with the following
exceptions. The projects included are shown in Exhibit 7.

B Joad Level 3

¥ Pyrchase land for new substation site
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B [oad Level 4

= Construct new Alternative 3 Substation with (1) 138-24.9 kV, 46.7-MVA
transformer T1

®  Construct new Alternative 3 feeder NEW1 and transfer load from Leander
feeder LA230 to the new feeder

= Construct new Alternative 3 feeder NEW4 and transfer load from Leander
feeder LA110 to the new feeder

= Construct new Alternative 3 feeder NEWS5 and transfer load from Leander
feeder LA250 and Seward Junction feeder SJ20 to the new feeder

Construct new Alternative 3 feeder NEW6 and transfer load from Leander
feeders LA10 and LA130 to the new feeder

B  [oadLevel 5
» Install new Alternative 3 138-24.9 kV, 46.7-MVA transformers T2 and T3

m  Construct new Alternative 3 feeder NEW2 and transfer load from Leander
feeder LA250 to the new feeder

® [ oadLevel 8

»  Construct new Alternative 3 feeder NEW3 and transfer load from Leander
feeder LA230 and LLA210 to the new feeder

Alternative 3 does not require the following:

®m  Upgrading transformer T1 at Seward Junction in LL4

®  Upgrading transformers T2, T3, and T4 at Leander in LL2, LL3, and LL4
®m  Upgrading transformer T2 at Seward Junction in LL2

® A new feeder at Seward Junction in LL4

B [nstalling a new transformer at Leander in LL6

® A new feeder at Leander in LL9

B Various other conductor upgrades and construction

Similar to Alternative 2, Alternative 3 is also located in the expected high growth
Cedar Park region. In the ten-year planning horizon, an estimated 48 MW of
additional load is expected to develop in the area served from this proposed new
substation, not including the additional load at surrounding substations.

Without this substation, quite a few upgrades at Leander and Seward Junction
Substations would be required, which also leads to longer and more distribution
feeders in a congested region. Having a source closer to the load center should reduce
distribution line losses and improve reliability. This new substation also provides
back-up capacity for contingency situations. Substation transformer losses are
expected to be reduced with the selection of Alternative 3 because of the reduction in
transformer capacity additions to serve the expected load growth.
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Section 4

4.7 Alternative 4 — New Substation West of Whitestone

Alternative 4 includes the same improvements as the Base Case, with the following
exceptions. The projects included are shown in Exhibit 8.

®  JoadLevel 2
®=  Purchase land for new substation site
m T oad Level 3

» Construct new Alternative 4 Substation with (2) 138-24.9 kV, 46.7-MVA
transformers T1 and T2

= Construct new Alternative 4 feeder NEW?2 and transfer load from Whitestone
feeder WS20 and Nameless feeder NL10 to the new feeder

= Construct new Alternative 4 feeder NEW1 and transfer load from Whitestone
feeder WS50 to the new feeder

= Construct new Alternative 4 feeder NEW3 and transfer load from Buttercup
feeder BR210 to the new feed