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APPENDIX 2-D.1 DETAILED PROJECT DESCRIPTION

2.1 Introduction

The High-Speed Rail (HSR) system, overseen by the California High-Speed Rail Authority
(Authority), would connect the major cities in California through a rail line with a nominal endZoZnd
length of 800 miles and trains travelling at speeds up to 220 miles per hour (mph). Electrification of
the Initial Operating HSR System, which is scheduled for 20221, would require installation of a 50
kilovolt (kV) alternating current (ac) power supply to power the electric trains.

The power supply system is comprised of two potential electrical infrastructure categories: 1)
interconnection facilities proposed to be designed and constructed by the Authority that would
connect the HSR to the statewide electrical grid; and 2) network facilities owned by Pacific Gas
and Electric Company (PG&E) that would require upgrades to existing facilities to ensure the
availability of reliable electric service to meet the HSR system electrical demand. They are
specifically designed to accommodate the existing and planned electrical load growth produced
by the HSR Project.

2.1.1 Interconnection Facilities

To provide adequate capacity for train operations, the proposed power supply system would
interconnect into utility networks at 115 kV or 230 kV, with approximately 302nile intervals between
the traction power substations (TPSSs). This would result in 12 TPSSs for the 3454nile portion of
the train corridor located in PG&E® service territory. Other electrical infrastrucure required to
facilitate the interconnection of power from PG&E to the high-speed rail includes switching and
paralleling stations connected to TPSSs. These components would be designed, permitted, and
constructed by the Authority and were disclosed and analyzed within the Merced to Fresno Section
Project Environmental Impact Report (EIR)/Environmental Impact Statement (EIS) (Merced to
Fresno Section Project EIR/EIS). However, since publication there has been further study of the
Central Valley Wye portion of the Merced to Fresno Section necessitating further study of
interconnection facilities.

For the Central Valley Wye Section, there would be two TPSSs that would require interconnection
to PG&EO®ds network, each of which would occupy a sit
have been designated as Site 6 and Site 7.

For Site 6 1 El Nido, the interconnection facilties (i.e., TPSS, tie-line, switching station) are included
within the footprint of the alignments analyzed within the Merced to Fresno Section: Central Valley
Wye Draft Supplemental Environmental Impact Report/Environmental Impact Statement (Draft
Supplemental EIR/EIS). For Site 7, there are two TPSS location options, selection of which will be
dictated by the preferred Central Valley Wye alignment (Site 7 1 Wilson and Site 77 Le Grand
Junction/Sandy Mush Road). For Site 7 1 Wilson, the interconnection facilties would include a
TPSS, an approximately 2.5 mile double-circuit 230 kV tie-line and the reconfigured Wilson
Substation, within the existing fenceline. The TPSS and portion of the tie-line were analyzed wtihin
the Merced to Fresno Section Project EIR/EIS. For Site 71 Le Grand Junction/Sandy Mush Road,
the interconnection facilties would include a TPSS, within the footprint of the alignments analyzed
within the Draft Supplemental EIR/EIS, an approximately 2.5 mile single-circuit 115 kV tie-line and a
new Dutchman Switching Station.

21.2 Network Upgrades

A 2016 Transmission System Study completed by PG&E determined what upgrades would be

required to existing infrastructure to meet the projected power demands of the HSR system within

the 345Znile portion of the traincorr i dor | ocated within2WiB&éh&és service
types of network upgrades were anticipated in the project-level EIR/EIS, the location of such

1 Subject to change based on the California High-Speed Rail Authority 2016 Business Plan.

2 pacific Gas and Electric (PG&E). May 14, 2016. California High Speed Train Project i Technical Study Report,
Evaluation of Proposed Traction Power Substation Interconnections for Sites 6 i 13. Note, the results of the Technical
Study Report are being reviewed by the Authority and its technical consultant to assure recommendations are
necessary to support the HSR and that no benefit to PG&E would occur; therefore, what is presented here is
conservative in nature.
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network upgrade could not be evaluated since the PG&E Technical Study Report had not been
completed. All PG&E upgrades would be implemented pursuant to California Public Utilties
Commission (CPUC) General Order (GO) 131-D, where applicable.

For Site 6 1 El Nido, PG&E would need to reinforce the electric power system by replacing existing
power line (reconductoring) and existing wood poles on approximatley 13.3 miles of existing 70 kV
and 16.9 miles of exsting 115 kV power lines. For Site 77 Le Grand Junction/Sandy Mush Road
PG&E would need to reinforce the electric transmission and power system by replacing existing
power line (reconductoring) and existing self-supporting steel towers and wood poles on
approximatley 38.38 miles of existing 230 kV transmission and 11.34 miles of exsting 115 kV power
lines. No network upgrades would be required to support Site 71 Wilson.

2.2 Background
2.2.1 EIR/EIS

The Merced to Fresno Section Project EIR/EIS describe the power components of the HSR
system and establish assumptions regarding the placement of these facilities, as summarized
below. The Site 71 Wilson, TPSS and a portion of the 230 kV Tie-Line were analyzed wtihin the
Merced to Fresno Section Project EIR/EIS.

The Merced to Fresno Section Project EIR/EIS assumed that the HSR system would connect to
existing PG&E substations, which could require upgrade of the substations, upgrade of existing
transmission lines, or construction of new overhead lines. Effects on existing electrical
infrastructure from these modifications were determined to be negligible under the National
Environmental Policy Act (NEPA) and less-than-significant under the California Environmental
Quality Act (CEQA) because the upgrades would be conducted in accordance with applicable
regulations. The effects of the upgrades on other resources were not fully analyzed because the
details of the upgrades or locations were not known.

2211 Traction Power Distribution

The TPSS would be used to power the high-speed trains. The high-speed trains would draw
power from a 2-by-25-kV overhead catenary system. The catenary system would be connected to
the TPSSs, described below, through extension of power lines.

2212 Traction Power Supply Substations

The TPSSs, which would be located approximately every 30 miles along the route, are needed to
moderate the power feed to the HSR system. Each TPSS would require a 2-acre parcel and would
have a 20-foot-wide access road (or easement) from the street access point to a protective fenced

peri meter. Based on the HSR systemdés estimat ed

of approximately 32,000 square feet (200 feet by 160 feet), including an approximately 450-square-
foot control room. Each TPSS would have two 115/50 kV, or 230/50 kV, singlehase transformers,
both of which would be rated at 60 megavolt amperes (MVA). The autotransformer feed (ATF)
system would step down the transmission voltage to 50 kV (phaseZozhase), with 25 kV (phaseZo-
ground) to power the traction system. Screening of the TPSS could include a wall or fence.

2.2.1.3 Switching and Paralleling Stations

Switching and paralleling stations would work together to balance the electrical load between
tracks, and to switch power off or on to either track in the event of an emergency. Switching stations
would be required at approximately 15-mile intervals, midway between the TPSSs. These stations
would each occupy approximately 9,600 square feet (120 feet by 80 feet). Paralleling stations would
be required at approximately 5-mile intervals between the switching stations and the TPSSs. The
paralleling stations would each occupy approximately 8,000 square feet (100 feet by 80 feet). Each
station would include an approximately 450-square-foot (18 feet by 25 feet) control room.

2214 Interconnections

As described above, each TPSS would have two 115/50 kV, or 230/50 kV, singledhase
transformers. These transformers would be connected to an existing PG&E substation or new
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Authority built switching stations via short sections of transmission or power lines. Per Authority
requirements, the proposed interconnection points would need redundant transmission from the
point of interconnection (at 115 kV or 230 kV), with each interconnection connected only to two
phases of the transmission source. Figure 2-1, Simplified Interconnection Diagram, illustrates the
proposed interconnection at each TPSS location.

PG&E Transmission Source No.1 PG&E Transmission Source No.2
|
I 115 kV I 115kV

T ——1 Transformer Unit T1 T [~ 'i Transformer Unit T2
| I Single Phase I | Single Phase
| : 60 MVA | | 60MVA
| I : |
| | ' |
L_ —_a L__ L J

-t T T 1

# Typical CHSTP Traction Power System #

Figure 1 Simplified Interconnection Diagram

2215 PG&E Transmission System Study

Following publication of the Merced to Fresno Section Project EIS/EIR, PG&E conducted an
analysis of its power network to determine if upgrades to the existing infrastructure would be
necessary to meet the projected power demands of the HSR within the 3452nile portion of the
train corridor located in PG&E®& service territory. Using fifteen minute loading data (Table 2-1),
which assumed maximum load during commerical operation at each TPSS location, PG&E
modeled future operations assuming normal system operation with all substations and
transformers in its service area (PG&E 2016).

Table 2-1 Revised Power Demands at Autotransformer Feed Sites 6 through 13

Normal Operation

Transformer 15 Minutes

Location Unit
Site 6 | El Nido T1 3.1 2.9
T2 13.4 11.6
Site 7 | Wilson T1 12.5 9.2
T2 22.6 19
Le Grand Junction/Sandy T1 125 9.2
Mush Road T2 226 19
SourcePG&E 2016
Caifornia HighSpeed Rail Authority September 2018
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This study evaluated the system loading impacts of interconnection of Sites 6 through 13. Loads
at Sites 6 and 7 were modeled to ensure that system reinforcements (i.e., physical upgrades)
around Sites 8 to 13 would also address any future issues when Sites 6 and 7 interconnect into
the transmission system.

Transmission System Study Methodology

Steadystate power flow analysis was conducted for each site, consistent with the general utility
practice of evaluating potential heating effects on utility equipment. The power flow analyses
reflected system conditions expected in 2024 as modeled in the 2014 series PG&E Transmission
Reliability Assessment cases. The study cases included area transmission reinforcement projects
expected to be in service by 2024, as well as certain other approved projects (i.e., future projects)
in the study areas. The following four system model powerflow cases were used:

1 San Joaquin Valley summer peak case
1 Central Kern summer peak case

1 Outlying Kern summer peak case

1 System offpeak case

The California Independent System Operator (Cal-1ISO) Controlled Grid Reliability Criteria, which

incorporates the Western Electricity Coordinating Council (WECC) and North American Electric

Reliability Corporation (NERC) planning criteria, was used to evaluate the impact of the HSR on

PG&EG6s transmission system duri-hgOn€amagoopefAd) ngandn
allsingle(Cal-l SO Category fiBollipeald SOelCattegdrmuiAiCod) el ement
contingencies (i.e., with one or several components of the system out of service). Exceeding the

reliability criteria for any of the categories would result in unacceptable operating conditions.

Below is a summary of the criteria that was used to evaluate the impact of the HSR on the PG&E
transmission system.

Steady State Study Criteriai Normal Overloads

Normal overloads are those that exceed 100 percent of normal ratings. The Cal-ISO Controlled
Grid Reliability Criteria requires the loading of all transmission system facilities be within their
normal summer ratings.

Steady State Study CriteriaT Emergency Overloads

Emergency overloads are those that exceed 100 percent of emergency ratings. The emergency
overloads refer to overloads that occur during single and multiple element contingencies.

Summary of Results

To accommodate the connections to the TPSSs and HSR load, new switching stations and
substation upgrades/expansions would be required, as detailed below in Table 2-2, Summary of
Study Results, Interconnection Facility/Upgrades column. The need for these facilities was
disclosed and impacts analyzed within their respective HSR segment documents.The results of
the study, summarized below in Table 2-2, identified transmission line problems, transformer
overloads, and low-voltage issues as a result of the increased load from the HSR, excluding any
minimal or pre-project changes, as well as the upgrades required to address those problems for
Sites 6 and 7. Detalils for all compoments associated with each site are detailed below in
Section 2.3.
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Table 2-2 Summary of Study Results

Network Upgrades

Reliability
Interconnection | Criteria
Site [Location |Facility/ Upgradq Exceeded |Project
El Nido Red Top Switchi|Category CPanochg& Oro |Oro Loma |Reconductd Yes
Station Loma 115 kV|Panoche |with a highe
Reconductorit Junctioi 15 | capacity
Project (2081 kVPower |conductor
Line
Category On/a Los Banos |Reconductg Yes
Oro Loma |with a highe
Canal 70 k\{capacity
Powet.ine |conductor
Category On/a El Nido El Nido Yes
Substation |Substation
Expansion
Wilson Reconfigure the |n/a n/a n/a n/a n/a
Wilson 230 kV
substation #4-
Baybreakeanda-
half BAAH
LeGrand |Dutchman Category dn/a Warnerville | Reconductg Yes
Junction/ | Switching Statiot Wilson 230 |with a highe
Sandy Mus| kv capacity
Road Transmissig conductor
Line
Category dn/a Wilsori Reconductg Yes
Dairyland |with a highe
(idlel15kV |capacity
Powetine |conductor
SourcePGE 2016
2.3 Proposed Interconnections and Network Upgrades
2.3.1 Site 61 El Nido

Interconnection

The Site 6 1 EI Nido would interconnect to the Wilson i Oro Loma 115 kV Power Line via a new
115 kV switching station (Red Top Switching Station) via two new, approximately 1,000-foot-long,
115 kV power lines. These interconnection facilities are included within the footprint of all Central
Valley Wye Alternatives and are not discussed further.

Network Upgrade

The network upgrades would be common to all HSR alternatives.

3 Project proposed as part of its 2015 Annual Assessment process and is pending approval by the California Independent
Service Operators (CAISO). Approval of this future project is speculative because of the uncertainty of future operations of
the electrical grid in light of the increased generation and transmission of renewable energy.
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Los Banos i Oro Lomai Canal 70 kV Power Line

The reconductoring of approximately 13.3 miles of the existing single-circuit Site 6 i El Nido, Los
Banos - Oro Loma - Canal 70 kV Power Line, which intermittently supports distribution
underbuild, would start at the existing Mercy Springs Switching Station and terminate at the
existing Oro Loma Substation.

The exiting single-circuit alignment, which supports three conductors (i.e., 0.73-inch diameter
non-specular 397.5 AAC) starts at the Mercy Springs Switching Station and traverses on the west
side of 1t Lift Canal for approximately 0.81 mile before heading 0.54 mile in a southeasterly
direction. The alignment then continues east for approximately 6.70 miles either along existing
farm roads or cross country through agricultural lands, before traversing southeast for
approximately 0.23 mile. It then traverses an unnamed dirt road in a southwesterly direction for
approximately 1.0 mile, dog legs east on the north side of Main Street for 0.14 mile, then
continues south for approximately 1.7 miles on the east side of West Cambria Avenue. The
alignment continues due east for approximately 2.0 miles generally south of West Althea Avenue.
Then it traverses the east side of North Russell Avenue for approximately 0.16 mile before
entering the Oro Loma Substation. See Figures 2-2 through 2-8.

The existing alignment crosses a humber of unnamed farm road, Althea Avenue, Key Avenue
and Woo Road. The alignment also crosses the Delta-Mendota Canal, twice, 28 unnamed
canals/ditches and 5 artificial paths.

The existing single-circuit Site 6 T El Nido, Los Banos i Oro Loma i Canal 70 kV Power Line
would be reconductored with approximately 0.85-inch diameter non-specular 477 ACSS
conductor.

The existing, single-circuit line is supported by 229 structures with an average span distance of
approximately 676 feet. There are approximately 227 60- to 90-foot-tall wood poles. Existing
wood poles would be replaced with a combination of 75- to 100-foot-tall wood poles or LDS. Two
existing TSP would not be replaced. Existing distribution lines would be moved to the
replacement structures.

Oro Loma’i Panoche Junction 115 kV Power Line

The reconductoring of approximately 16.9 miles of the existing single-circuit Site 6 i El Nido, Oro
Loma i Panoche Junction 115 kV Power Line would start at the existing Oro Loma Substation
and terminate at Panoche Junction, located along South Brannon Avenue approximately 2 miles
north of the intersection of West Panoche Road in Fresno County.

The existing single-circuit alignment, which supports three conductors (i.e., 0.73-inch diameter
non-specular 397.5 all aluminum conductor (AAC)) traverses cross-country in a southeasterly
direction for approximately 2.1 miles. It then traverses south along the west side of an unnamed
dirt road for approximately 1.3 miles continuing cross-country in a southeasterly direction for
approximately 1.1 miles. From this point, for approximately 12 miles from the intersection of West
Nees Avenue, the alignment, which also supports distribution underbuild, traverses west of
Brannon Avenue and unnamed roads to Panoche Junction. See Figures 2-9 through 2-20.

The existing alignment crosses West North Avenue, West Jensen Avenue, West California, West
Herndon Avenue, West Brannon Avenue, West Shaw Avenue, West Belmont Avenue, West Olive
Avenue, West McKinley Avenue, West Gettysburg Avenue, West Shields Avenue, West Ashlan
Avenue, West Bullard Avenue, West Nees Avenue, and North Russel Avenue. The alignment
crosses California Aqueduct, 33 unnamed canals/ditches as well as one riverine wetland.

The existing single-circuit Site 6 1 El Nido, Oro Loma i Panoche Junction 115 kV Power Line
would be reconductored with approximately 0.85-inch diameter non-specular 477 ACSS
conductor.
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Figure 10 Site 6 7 El Nido, Oro Loma i Panoche Junction 115 kV Power Line
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