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Executive Summary

The need for longer-term, integrated, transmission planning activities has become
increasingly important over the last several years. There are various planning initiatives
targeted at improving transmission system reliability, interconnecting renewable
resources, and developing long-term transmission plans to serve future demand needs.
The need to integrate these transmission planning activities are particularly important
because the lack of integration may lead to higher risks of service interruptions for
electric customers or the inability to deliver on the interconnection of generation
resources that are needed to service the grid.

A priority for Pacific Gas and Electric Company (PG&E) is to develop a plan that not
only focuses on the replacement and expansion of its electric facilities, but also ensures
that the electrical transmission system is compliant with all applicable standards and is
able to accept delivery of new renewable resources in order to meet California’s current
and future renewable energy targets.

PG&E'’s 2009 Electric Transmission Grid Expansion Plan (Transmission Plan)
summarizes PG&E’s plan for transmission upgrades. Specifically, this Transmission
Plan is a ten year plan, which is expected to cost between $4 billion and $6 billion. This
Transmission Plan aims at accomplishing the following, but not limited to:

¢ NERC compliance

e Improving transmission system access for renewable generation to meet
Renewable Portfolio Standard (RPS) goals and targets

e Improving service reliability for end users

e Coordinating long term plans for PG&E’s transmission system

About PG&E

Pacific Gas and Electric Company (PG&E), incorporated in California in 1905, is one of
the largest combination natural gas and electric utilities in the United States. Based in
San Francisco, PG&E is a wholly owned subsidiary of PG&E Corporation.

PG&E serves approximately 15 million people throughout a 70,000 square mile service
area in northern and central California. Within this service territory, PG&E provides
electric service through 123,054 circuit miles of electric distribution lines and 18,610
circuit miles of interconnected transmission lines. These interconnected electric
facilities form an electric grid that interconnects power generation facilities and delivers
electric power to end users. In addition, PG&E has approximately 40,123 miles of
natural gas distribution pipelines and 6,136 miles of transportation pipelines for natural
gas service.

PG&E's electric service area stretches from Eureka in the north to Bakersfield in the
south, and from the Pacific Ocean in the west to the Sierra Nevada in the east. Within



this area, some of the larger metropolitan areas that receive electric service from PG&E
include Bakersfield, Stockton, Fresno, Oakland, San Francisco, San Jose, Santa Rosa,
and the Silicon Valley.

NERC Compliance

As the registered Transmission Planner for PG&E’s transmission system, PG&E must
demonstrate that its transmission system complies with all applicable NERC reliability
planning standards. In addition, as the registered Transmission Planner, PG&E must
also fulfill the following responsibilities: maintenance of transmission system models,
collection of required information for planning purposes, evaluation and documentation
of transmission plans and coordination with other neighboring plans. The registered
Transmission Planner is expected to coordinate and jointly plan with other Transmission
Planners, as appropriate, to ensure new facilities do not adversely affect the reliability of
neighboring transmission systems. A copy of NERC's reliability planning standards as
well as the roles and responsibilities within NERC’s Reliability Functional Model can be
reviewed under NERC'’s website (www.nerc.com).

On an annual basis, PG&E performs studies that test the transmission system’s
performance against the applicable NERC reliability planning standards. These
transmission studies form the foundation for the transmission projects that are proposed
in this transmission plan. Assumptions that are taken into account when performing
such planning assessments include, but are not limited to: 1) near and long-term electric
demand forecasts, 2) generation outlook of existing and planned generation facilities, 3)
development of planned transmission facilities. These transmission assessment reports
are located within this plan under Appendix 6.

Since this plan was developed under the CAISO'’s transmission planning stakeholder
process, interested market participants were also involved in the development of this
plan. This transmission plan serves as PG&E’'s NERC Compliance documentation of its
planned transmission projects, as well as its documentation of coordination with
neighboring utility plans.

Improving Transmission Access for Renewable Generation

There are a number of areas in California, and in the WECC region, with resources that
could potentially enable California to meet its resource needs and also enable PG&E to
meet its near and long-term RPS goals.

On a regional basis, PG&E has participated in other planning forums that could improve
access to resource areas through potential major network upgrades. Since 2003,
PG&E has conducted a number of planning studies that focus on identifying
transmission facilities that are needed to connect renewable resources and deliver the
associated capacity and energy to load centers in California.



Chapter 7 and Chapter 8 of this plan discuss some of the recent activities that PG&E is
pursuing in meeting its near-term and long-term procurement goals to achieve
California’s renewable energy targets of 20% by 2010 — 2013 on a delivered basis and
to consider expanded renewable energy goals. Additionally, these two chapters include
transmission upgrades needed to access renewable resources and deliver the energy
to the load centers. Some of the projects within this transmission plan that are expected
to facilitate access for renewable resources and help meet established and future RPS
goals are listed below and discussed in greater detail within this plan:

San Luis Obispo Solar Switching Station No. 3

Morro Bay-Midway 230 kV Line Nos. 1 and 2 Reconductoring
Atlantic - Rio Oso - Gold Hill 230 kV Lines

Central California Clean Energy Transmission Project (C3ETP)
Bay Area Bulk Transmission

Canada - Pacific Northwest - Northern CA Transmission
Vaca-Dixon — Birds Landing 230 kV Reconductoring

Palermo — Rio Oso 115 kV Reconductoring

South of Birds Landing 230 kV Reconductoring

Chapter 8 covers conceptual 500 kV transmission projects that are projected to supply
load growth and to accommodate expected renewable resources as well as for the
future need to allow for the shut-down of once-through cooling generators. A major
project discussed in this chapter is the Canada/Pacific Northwest — Northern California
Transmission Project for which PG&E recently completed a regional planning project
review with the Western Electricity Coordinating Council (WECC). This proposed
project will allow access to significant renewable resources in British Columbia, Alberta
and the Pacific Northwest.

Improving Service Reliability

This transmission plan also includes several projects that are expected to improve the
overall level of service reliability for end users. Specifically, these projects are targeting
improvements in various electric service reliability metrics, such as System Average
Interruption Duration Index (SAIDI), System Average Interruption Frequency Index
(SAIFI), and Customer Average Interruption Duration Index (CAIDI), among others.

These service reliability improvement projects can involve installation of redundant
transmission facilities to mitigate extended service interruptions, as well as the
installation of equipment that facilitate a quicker service restoration process following a
power outage. Specifically, these projects may involve constructing new transmission
lines, installing additional transformers, installing Supervisory Control and Data
Acquisition (SCADA) equipment or reconfiguring an electric network to provide greater
redundancy.



Coordinating Long Term Plans for PG&E’s Transmission System

For ease of discussion, PG&E’s assessment and identified long-term transmission plans
are described by geographical location within PG&E’s service territory in Appendix 6,
“Reliability Assessment Study Report”. Specifically, these areas are:

Greater Bay Area

Northern Valley

Central Valley

San Joaquin Valley

Central Coast and Los Padres
500 kV Transmission System

Within each of these areas, PG&E has developed various transmission proposals that
are coordinated in the near and long-term horizons for the overall purpose of meeting
end user needs. This year’s transmission plan includes a total of 151 transmission
projects. These include 93 new project proposals that were submitted into the CAISO’s
Request Window, detailed description of each project is found on Chapters 4 — 6 of this
plan. Furthermore, this transmission plan includes brief descriptions of 58 projects that
have been previously approved by the CAISO, which are listed in Chapter 3.

In summary, PG&E’s transmission plan is a ten-year plan that translates the near and
long-term investment plans into a program of improvements to be implemented over the
coming years. With this transmission plan, PG&E attempts to select the most cost
effective investments for end users, while taking into account NERC compliance,
service reliability, as well as related environmental and economic sustainability issues.
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PG&E'’s Electric Transmission Expansion Plan

PG&E's Electric Transmission Grid Expansion Plan is more than just a collection of
transmission projects bundled together to form a plan. This transmission plan serves as
a road map towards PG&E'’s integrated transmission plan that encompasses, but not
limited to the following:

e NERC Compliance

e Improving transmission system access for renewable generation to meet
Renewable Portfolio Standard (RPS) goals and targets

e Improving service reliability for end users

e Integrating the above in a coordinated long term plans for PG&E

As the registered Transmission Planner for PG&E’s transmission system, PG&E must
demonstrate that its transmission system complies with all applicable NERC? reliability
planning standards. In addition, as the registered Transmission Planner, PG&E must
also fulfill the following responsibilities include: maintenance of transmission system
models, collection of required information for planning purposes, evaluation and
documentation of transmission plans that meet reliability standards and coordinate with
other neighboring plans. A copy of NERC's reliability planning standards as well as the
roles and responsibilities within NERC’s Reliability Functional Model can be reviewed
under NERC'’s website (www.nerc.com). This transmission plan serves as PG&E’s
documentation of transmission plans that meet applicable reliability standards, as well
as coordination with neighboring utility plans.

Development of this transmission plan is coordinated in accordance with the California
Independent System Operator’s (CAISO’s) Tariff, Section 24, as well as the business
rules set forth in the CAISO Business Practice Manual for the Transmission Planning
Process (TPP) in which PG&E is required to participate, which also align with FERC'’s
Order 890 protocol. The CAISO’s Transmission Planning Process is an annual
integrated, open, participatory and transparent process that focuses on ensuring
reliable, economically efficient, and nondiscriminatory use of the transmission system.

As such, in March 2008, PG&E embarked on the development of this year’s
transmission plan by participating in the first stage of the process in the development of
Unified Planning Assumptions and CAISO Study Plan.

! Effective January 1, 2007, the North American Electric Reliability Council and the North American Electric Reliability
Corporation merged, with NERC Corporation being the surviving entity. NERC Corporation was certified as the
“electric reliability organization” by the Federal Energy Regulatory Commission on July 20, 2006.

NERC'’s mission is to improve the reliability and security of the bulk power system in North America. To achieve that,
NERC develops and enforces reliability standards; monitors the bulk power system; assesses future adequacy;
audits owners, operators, and users for preparedness; and educates and trains industry personnel. NERC is a self-
regulatory organization that relies on the diverse and collective expertise of industry participants. As the Electric
Reliability Organization, NERC is subject to audit by the U.S. Federal Energy Regulatory Commission and
governmental authorities in Canada.
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Stakeholders were provided the opportunity to review and comment on the Unified
Planning Assumptions prior to incorporation into the final Study Plan by the CAISO.

With both the Unified Planning Assumptions and the CAISO Study Plan developed the
second stage of the process that is the assessment of system reliability begins. In
2008, PG&E performed the reliability assessment of its transmission facilities. The
reliability assessment followed all assumptions agreed upon as well as any applicable
planning standards. PG&E follows the CAISO Grid Planning Standards which
encompasses both the NERC Planning Standards (FAC 001, FAC 002, and TPL 001 —
TPL 004) and the WECC Reliability Standards to ensure the transmission system
performance maintains acceptable performance.

PG&E’s 2008 Assessment Report (Appendix 6) documents the results of the reliability
assessment as well as it identifies short and long-term needs at locations where
potential transmission expansion is required. The reliability assessment evaluates the
performance and robustness of the entire PG&E transmission system, which consists of
facilities with nominal voltages of 500 kilovolts (kV), 230 kV, 115 kV, 70 kV and 60 kV.
In addition, due to different climates and loading profiles, when conducting the reliability
assessment, the transmission system is divided into eight distinct planning areas. The
assessment is conducted for the ten-year planning horizon, years 2009, 2010, 2011,
2012, 2013 and 2018. The assessment for the year 2018 is necessary to identify longer
lead time projects or facility needs that may have some bearing on transmission
decisions that are being made in the near-term.

With the reliability assessment results PG&E then participates in the third stage of the
CAISO’s TPP, which is project approval and development of the CAISO Transmission
Plan. In this phase PG&E uses its assessment results to identify system reliability risks
and in turn develop mitigation plans to reliably serve electric customers during normal
and contingency conditions. New reliability transmission project proposals are then
submitted for CAISO approval through the Request Window.

On an annual basis, PG&E performs studies that test the transmission system’s
performance against the applicable NERC Planning Standards. These transmission
assessments form the base foundation of the transmission plans that are proposed in
this transmission plan. These transmission assessment reports are located within this
plan under Appendix 6.



Summary of PG&E’s Transmission Plan

PG&E’s Transmission Plan consists of the projects shown in Tables 1-1, 1-2, 1-3 and 1-
4. Table 1-1 shows the projects that have received CAISO approval in previous years
and are being implemented. There are fifty-eight projects that have received prior
approval.

Table 1-1: Projects Previously Approved by the CAISO

Targeted
. . Purpose and . In-
Project Title Benefit Project Scope Service
Date
1 Humboldt — Harr_ls 60 NERC Humboldt Recondu_ctor 60 kV 1M - 5M 2008
kV Reconductoring Compliance Line
Martin 115/60 kv NERC San Transformer 5M -
2 Transformer . . 2008
Compliance Francisco Replacement 10M
Replacement
Reconductor and
3 | Weber #1 60 kV Line COmE:?;ce Josaaﬂm reconfigure the IM-5M | 2009
P q Weber #1 60 kV Line
] Install a 115/60 kV
4 Monta Vista 115/60 kv NERC Santa Clara | transformer at Monta M- 2009
Transformer Compliance - ; 10M
Vista Substation
o . Distribution
5 Plalnflgld Substation Interconnect Yolo Substation 5M - 2009
Capacity Increase Customer . 10M
Interconnection
Potrero Bus Parallel NERC San Add a second
6 Circuit Breaker Compliance Francisco parallel breaker IM-5M 2009
7 Martin — Hunters Point NERC San Construct New 50M - 2009
115 kV Cable Compliance Francisco Underground Cable 100M
Install 70 kV Breaker
8 Borden — Madera 70 kv NERC Madera and Construct M- 2009
Reinforcement Compliance - X 10M
Additional Line
Brighton 230/115 kV
9 Transformer NERC Sacramento Transformer M — 2009
Compliance Replacement 10M
Replacement
Reconductor the
Contra Costa — Las NERC Contra Con_tra Costa - Las 10M —
10 - . . Positas and Contra 2009
Positas 230 kV Line Compliance Costa 20M
Costa — Lone Tree
230 kV Lines
Gold Hill - Clarksville
11 | 115KV Line NERC El Dorado | Reconductor 115KV |4, 53 | 2009
. Compliance Lines
Reconductoring




Targeted

. . Purpose and . In-
Project Title Benefit Project Scope Service
Date
Lakeville 230/60 kV NERC Install Second 5M -
12 | Transformer Capacity . Sonoma 230/60 kV 2009
Compliance 10M
Increase Transformer
. Reconductor Placer -
13 | Placer— Gold Hill 115 NERC Placer Gold Hill 115kv | M= 1 5009
kV Line Reinforcement Compliance Lines 20M
West Sacramento —
14 | Brighton 115 kV NERC Yolo Reconductor 115 kv | 10M = | 59
. Compliance Lines 20M
Reconductoring
Humboldt Reactive NERC Install SVC at 10M -
15 Support Compliance Humboldt Humboldt Substation 20M 2009
Moss Landing —
16 | Salinas — Soledad 115 NERC Monterey Line Reconductor 10M — 2009
. Compliance 15M
kV Reconductoring
17 Pease — Marysville 60 NERC Yuba and | Construct New 60 kV 10M - 2009
kV Line Compliance Sutter Line 20M
7th Standard Interconnect Distribution
18 | Substation Capacity Kern Substation 1M - 5M 2010
Customer .
Increase Interconnection
Convert 60 kV
19 Atlantic — Lincoln NERC Placer Facilities to 115 kV 50M — 2010
Transmission Compliance and Construct New 100M
115 kV Line
20 Bay Meadow_s 115 kv NERC San Mateo Recondu_ctor 115 kV 5M — 2010
Reconductoring Compliance Lines 10M
Hollister 115 kV NERC . . 20M —
21 Reconductoring Compliance San Benito Line Reconductor 50M 2010
Install 10 to 15
. MVArs of reactive
22 Mendc_)cmo Coast NERC Mendocino support at Fort 5M 2010
Reactive Support Compliance o 10M
Bragg or Big River
60 kV Substations
. Replace 60 kV
23 Menrlg d6eo KV Switch Comaliqz;ce San Mateo | switches at Menlo 60 <M 2010
P9 P kV Substation
o Mesa :_LlS kV Shunt NERC Santa Install S_,hunt 1M - 5M 2010
Capacitors Compliance Barbara Capacitors
Missouri Flat — Gold Hill NERC . 10M —
25 115 KV Line Compliance Calaveras Line Reconductor >0M 2010
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Targeted

. . Purpose and . In-
Project Title Benefit Project Scope Service
Date
San Mateo Reconductor Newark
26 Newark — Ravenswood NERC and — Ravenswood and 10M - 2010
230 kV Line Compliance Alameda Tesla — Ravenswood 20M
230 kV Line
Oakland Underground NERC Construct New 50M -
21 Cable Compliance Alameda Underground Cable 100M 2010
Palermo — Rio Oso 115
28 | kV Line NERC Yuba and Line Reconductor 50M- 2010
. Compliance Sutter 60M
Reconductoring
29 Pittsburg — Tesla 230 NERC Contra Increase 230 kV 10M — 2010
kV Reconductoring Compliance Costa Capacity 20M
South of Birds Landing NERC . 30M —
30 230 kV Reconductoring Compliance Solano Line Reconductor 40M 2010
. Distribution
31 Stone Substatlon Interconnect Yolo Substation 1M - 5M 2010
Capacity Increase Customer | .
nterconnection
Table Mountain — Rio
32 Oso 230 kV Line NERC Yuba and Incrgase substatlpn 1M - 5M 2010
Reconductor and Compliance Sutter equipment capacity
Tower Raises
. Increase
33 Tesla 115 kV Capacity NERC San. Transmission 10M — 2010
Increase Compliance Joaquin . 20M
Capacity
34 West Fresno Reactive NERC Fresno Install Caps At West 1M — 5M 2010
Support Compliance Fresno
NERC Install Shunt 5M -
35 | Gregg 230 kV Reactor Compliance Madera Reactors 10M 2010
West Point — Valley NERC Reconductor 60 kV 5M —
36 Springs 60 kV Line Compliance Calaveras Line 10M 2010
Crazy Horse Switching NERC . Construct New 20M -
37 Station Compliance San Benito Switching Station 50M 2010
. Replace Cooley
Cooley Landing 115/60 NERC Landing 115/60kV | 10M -
38 | kV Transformer . San Mateo 2011
Capacity Upgrade Compliance Transformer No. 1 20M
by 2010 and No. 2
Cortina 60 kV NERC Install Additional 5M —
39 Reliability Compliance Colusa Transformer 10M 2011
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Targeted

Purpose and Project Scope i

Project Title

Benefit Service
Date
. Increase 115 kV
40 East Nlc_olaus 115 kv NERC Sutter Transmission 10M -~ 2011
Area Reinforcement Compliance . 20M
Capacity
Increase 60 kV
41 Half Moon Bay NERC San Mateo Transmission 5M — 2011
Reactive Support Compliance c . 10M
apacity
42 Moraga Transformer NERC Contra Replace Moraga 10M - 2011
Capacity Increase Compliance Costa 230/115 kV Banks 20M
. Install a third
o |Plbzon | nene | cowa | onisw | wow |
pactty Compliance Costa transformer at 20M
Increase ;
Pittsburg
Replace
transformers at
44 .Is_gi:ﬁnléf@g kz;/cit Coxaliqz;ce Monterey Soledad Substation 1200'\(\'/" 2011
pacity P with 200 MVA
Transformers
Increase 115 kV
45 South .Of San Mateo NERC San Mateo Transmission 10M - 2011
Capacity Increase Compliance c . 20M
apacity
26 Tesla — Newark 230 kV NERC Contra Increase 230 kV 5M — 2011
Path Upgrade Compliance Costa Capacity 10M
Vaca Dixon — Birds
47 | Landing 230 kV NERC Solano | Reconductor230kV | 20M - 2011
. Compliance Lines 50M
Reconductoring
Wheeler Ridge 230/70 NERC Add a Second 5M —
48 kV Transformer Compliance Kern 230/70 kV Bank 10M 2011
. . Re-establish the
49 Iégléelll\l/llii;elgnamo #2 CoxE:i?a&ce Sonoma Lakeville — Ignacio 1M -5M 2011
P #2 230 kV Line
Metcalf — Evergreen NERC Reconductor 115 kV 5M -
50 115 kV Compliance Santa Clara Lines 10M 2012
Metcalf — Piercy & Swift
and Newark — Dixon NERC Reconductor 115 kV 5M -
51 Landing 115 kV Compliance Santa Clara Lines 10M 2012
Upgrade
Monta Vista — Los Altos NERC Reconductor 60 kV
52 60 kV Reconductoring Compliance Santa Clara Line IM-5M 2012
Rio Oso 230/115 kV NERC Transformer 10M -
53 Transformer Upgrades Compliance Sutter Replacements 20M 2012
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Targeted

. . Purpose and . In-
Project Title Benefit Project Scope Service
Date
Contra Costa — Moraga NERC Contra | Reconductor 230kV | 10M -
54 | 230 kV Line . . 2013
. Compliance Costa Lines 20M
Reconductoring
Ignacio — San Rafael
and Ignacio — Las NERC . Reconductor 115 kV 5M -
55 Gallinas 115 kV Compliance Marin Lines 10M 2013
Reconductoring
Vaca Dixon - Lakeville NERC . 50M -
56 230 kV Reconductoring Compliance Solano Line Reconductor 100M 2013
San Leandro — Oakland Reconductor San
57 | J115 kV Line conERE | M| Leandro- Oakland 3 | M | 2015
Reconductoring P 115 kV Line
Woodward 115 kV NERC Reconductor 115 kV 5M -
58 . . Fresno : 2016
Reinforcement Compliance Lines 10M
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Table 1-2 lists the projects with a cost of less than $50 million that PG&E is submitting
for CAISO approval this year. The evaluations of the scopes of the projects are
complete. PG&E requests that the CAISO review these projects and approve them.
There are fifty-three projects costing less than $50 million seeking CAISO approval this

year.

Table 1-2: Projects <$50M Needing Approval this Year by CAISO

Targeted
. . Purpose and . In-
Project Title Benefit Project Scope Service
Date
NERC
Compliance
1 Camder] 70 kV Breaker and Fresno Ins_taII _SCADA and oM — M 2009
Installation . circuit breakers
Operational
Flexibility
A - . Replace Switch Nos.
2 | Higgins 115KV Circuit | Operational Nevada 146 and 156 with a | IM—~5M | 2009
Breaker Installation Flexibility L
circuit breakers
. . Extend 115 kV bus
3 Ignacio 115 kv Bus Operatl_o_nal Marin and relocate 5M - 6M 2009
Reconfiguration Flexibility
transformer
Larkin Circuit Breaker Operational San Upgrade protection )
4 No. 192 Flexibility Francisco equipment at Larkin M - 3M 2009
5 Wllsc_m — Oro Loma 115 NERC Merced Line Reconductor 2M - 3M 2009
kV Line Reconductor Compliance
6 230 kV Solar Switching Interconnect San Luis New 230 kV 25M — 2010
Station Customer Obispo Switching Station 35M
Operational Install a breaker and
7 | Burns Reliability peratio Santa Cruz SCADA at Burns 5M - 8M 2010
Flexibility .
Substation
NERC
Compliance San Line Reconductor and
8 | Carbona Reliability and . circuit breaker 1M -5M 2010
. Joaquin -
Operational addition
Flexibility
NERC
. Compliance
9 CaSS|dy_ 70 kV Breaker and Madera Ins_tall _SCADA and 1M — 2M 2010
Installation . circuit breakers
Operational
Flexibility
Daly City Bus Operational Install breakers and )
10 Reconfiguration Project Flexibility San Mateo SCADA at Daly City M - 5M 2010




Targeted

. . Purpose and . In-
Project Title Benefit Project Scope Service
Date
Replace circuit
Herndon 115 kV Circuit NERC breaker No. 122 rated
11 Breaker Replacement Compliance Fresno at 2,000 amps or IM-2M 2010
larger
Humboldt 115/60 kV
12 | Transformer Nos. 1 & 2 NERC Humboldt Transformer 10M — 2010
Compliance Replacement 15M
Replacement
Interconnect
Kyoho Manufacturing . KHMCA'S. Substation
13 | california 115 kv Taviff and san by tapping off the | 4\, g3 | 2010
Interconnection Compliance Joaquin Stockton "A" -
Lockeford - Bellota #2
115 kV Line
Lakeville No. 2 60 kV NERC Replace limiting
14 Line Switch Upgrade Compliance Sonoma switch <M 2010
. . Replace limiting
15 L_odl-lnd_ustnal 60 kv NERC San_ switches with larger <1M 2010
Line Switch Upgrade Compliance Joaquin ones
Menlo Area 60 kV NERC Reconductor 60 kV 5M —
16 System Upgrade Compliance San Mateo Line 15M 2010
NERC Replac.e switches with
Compliance circuit breakers.at
17 | Mosher Transmission and San' Mosher Substation 10M — 2010
Operational Joaquin and Reconductor 20M
T Lockeford #1 60 kV
Flexibility X
Line
Construct a new 60
Newburg Second 60 kV . )
Operational kV tap line and add
18 | Tap and_ SCADA Flexibility Humboldt SCADA at Newburg 1M -2M 2010
Installation X
Substation
. . Interconnect
19 Occidental of EIk Hll]s Interconnect Kern Occidental's new <1M 2010
230 kV Interconnection Customer .
substation
Palermo 115 kV Circuit o
20 | Breaker and Switch NERC Butte Circuit breaker IM—5M | 2010
Compliance replacement
Replacements
21 S_alado-Newman 60 kv NERC Stanislaus Line Reconductor <1M 2010
Line No. 2 Reconductor | Compliance
Sanger — California
22 | Ave. 70KV to 115 kv NERC Fresno 7010 115 kv SM — 2010
) Compliance Conversion 10M
Voltage Conversion
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Targeted

. . Purpose and . In-
Project Title Benefit Project Scope Service
Date
23 Sanger — Reedley Area NERC Fresno 70 to 115 kv 20M — 2010
Reinforcement Compliance Conversion 25M
. Add shunt reactors at
24 | Tri-Valley Voltage NERC Alameda Vineyard and North 10M - 2010
Control Compliance ; ) 15M
Dublin Substation
Caribou 60 kV Line No. NERC . 5M —
25 2 Reconductor Compliance Plumas Line Reconductor 10M 2011
. . Install reactive
26 Garberville Reactive NERC Humboldt support at Garberville 5M — 2011
Support Compliance . 10M
Substation
Gold Hill - Horseshoe NERC Sacramento . 5M —
21 115 kV Reinforcement Compliance and Placer Line Reconductor 10M 2011
Guernsey — Henrietta NERC
28 | 70 kV Line . Kings Line Reconductor 1M -5M 2011
Compliance
Reconductor
Replace Hartley
. switch Nos. 57 and 59
g9 | Hartley 60 kv Breakers | Operational Lake with SCADA 2M-3M | 2011
Installation Flexibility S
controlled circuit
breakers
Install a 3rd 230/115
30 | Herndon 2307115 kv NERC Fresno kV Transformer at 10M — 2011
Transformer Installation Compliance . 15M
Herndon Substation
Kern — Old River Line NERC . 15M —
31 Reconductor Compliance Kern Line Reconductor >5M 2011
. Install reactive
32 '\S/ll?pliﬁreek Reactive CoxE:in;ce Humboldt support at Maple 2M - 5M 2011
PP P Creek Substation
Morro Bay — Midway San Luis
33 | 230 kV Line NERC Obispo and Line Reconductor 35M — 2011
Compliance 45M
Reconductor Kern
San Justo Distribution NERC Construct a new 5M —
34 . ) San Benito substation and line 2011
Substation Compliance loop 10M
Rebuild the Green
Valley-Rob Roy line
Santa Cruz 115 kV NERC into a double-circuit 10M -
35 Reinforcement Compliance Santa Cruz line and install 15M 2011
reactive support at
Camp Evers
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Targeted

. . Purpose and . In-
Project Title Benefit Project Scope Service
Date
36 Shepherd qustatlon NERC Fresno New S.ubstanon and 8M — 2011
Interconnection Compliance Line Loop 10M
37 West Fresno 115 kV Opergﬂp_nal Fresno Create aring bus 3M — 5M 2011
Bus Upgrade Flexibility design
NERC
Caruthers — Kingsburg Compliance .
38 | 70kV Line and Fresno | LineReconductorand | 10M - 2012
. New Line 15M
Reconductor Operational
Flexibility
New 115 kV line and
39 | Clearlake 60 kv NERC Lake new 115/60 KV 20M - 2012
System Reinforcement Compliance 30M
transformer
Cressey — Gallo 115 kV Operational . 15M —
40 Line Installation Flexibility Merced New Line 25M 2012
Del Monte — Fort Ord NERC . 5M —
4l 60 kV Reinforcement Compliance Monterey Line Reconductor 10M 2012
42 Evergreen-Mabury NERC Santa Clara 60 to 115 kV 10M — 2012
Conversion Compliance Conversion 15M
Ignacio-Mare Island
43 | 115 kV System NERC Mare Island Line Reconductor 20M - 2012
X Compliance 25M
Reinforcement
Metcalf-Morgan Hill 115 NERC Line Reconductor and 10M -
44 kV Reinforcement Compliance Santa Clara loop 20M 2012
Midway — Renfro 115 NERC . 17M —
45 kV Line Reconductor Compliance Kern Line Reconductor 22M 2012
Construct a new
26 Natividad Distribution NERC Montere substation, line 15M — 2012
Substation Compliance y reconductor and line 20M
loop
Ravenswood-Cooley NERC San Mateo 5M —
47 | Landing 115 kV . and Santa Line Reconductor 2012
. . Compliance 10M
Reconductoring Project Clara
NERC
Valley Springs 230/60 Compliance San Add a second Valley 8M —
48 | kV Transformer and Joaquin Springs Transformer 10M 2012
Addition Operational q rated at 200 MVA
Flexibility
49 Watsonv_llle Voltage NERC Santa Cruz 60 to 115_ kv 20M — 2012
Conversion Compliance Conversion 25M
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Targeted
In-
Service
Date

Purpose and
Benefit

Project Title

Project Scope

Cooley Landing-Los NERC M

50 | Altos 60 kV . Santa Clara Line Reconductor 2013
. Compliance 10M
Reconductoring

Fulton-Fitch Mountain NERC
51 | 60 kV Line Sonoma Line Reconductor 3M -5M 2013

Reconductoring Compliance

52 Glenn 60 kV Line No. 1 NERC Glenn Line Reconductor 6M — 8M 2013
Reconductor Compliance

53 San Mateo-Balr 60 kv NERC San Mateo Line Reconductor SM — 2013
Reconductoring Compliance 10M
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Table 1-3 lists the projects with a cost greater than $50 million that PG&E is submitting
for CAISO approval this year. The evaluations of the scopes of the projects are
complete. PG&E requests that the CAISO review these projects and approve them.
There is one project costing greater than $50 million seeking CAISO approval this year.

Table 1-3: Projects >$50M Needing Approval this Year by CAISO

Targeted
. . Purpose and . In-
Project Title Benefit Project Scope Service
Date
1 Embarcadero-Potrero NERC San Build new 230 kV 100M — 2012
230 kV Cable Compliance Francisco underground cable 150M
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PG&E develops projects to resolve potential NERC reliability issues, increase reliability
to customers, allow for the import of renewable and conventional generation, among
other rationales. Projects that are proposed may require further evaluation and
development prior to seeking CAISO approval. Table 1-4 shows projects that have
been proposed that need further analysis before CAISO approval is required. There are
thirty-nine projects that require further analysis.

Table 1-4: Projects Requiring Further Analysis

Targeted
. . Purpose . In-
Project Title and Benefit Project Scope Service
Date
Bus Reconductor
Country Club 60 kv NERC San Joaquin and Line 1M -5M 2010
Bus Upgrade Compliance
Reconductor
Atlantic — Rio Oso — NERC . 30M —
Gold Hill 230 kV Lines | Compliance Placer Line Reconductor 40M 2012
Install a second
Cascade Area NERC Shasta 115/60 kV [ 2012
Reinforcement Compliance 12M
Transformer
Install a second
Manteca 60 kV Area Operational San Joaquin 115/60 kV 15M — 2012
Reinforcement Flexibility q Transformer or 60 to 30M
115 kV Conversion
NERC
: ; Compliance . .
Mlssour_l Flat and El Dorado Convert M|§sour| Flat 1M — 5M 2012
Expansion - into a Ring Bus
Operational
Flexibility
NERC
. Compliance Install reactive
Sg)agtis\?elslf k\(/m and Sutter support at Rio Oso zgéle_ 2012
PP Operational Substation
Flexibility
Vaca Dixon - Increase
Access Solano and Transmission 100M —
Sobrante - Moraga . 2012
. Resource Contra Costa Capacity to Access 200M
230 kV Reinforcement
Resources
Valley Springs No. 1
60 KV Line NERC San Joaquin Line Reconductor 8M 2012
. Compliance 10M
Reinforcement
Brighton - Davis 115 NERC Sacramento . 5M —
kV Reconductoring Compliance and Yolo Line Reconductor 10M 2013
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Targeted

. . Purpose . In-
Project Title and Benefit Project Scope Service
Date
NERC New 500 kV
Central California Compliance Fresno, Kings | Substation, New 500
10 Clean Energy Project and Access and Kern kV DCTL and 1,000M 2013
to Resource Voltage Support
Drum — Grass Valley NERC . 10M -
11 | - Weimar 60 KV Line Compliance Nevada Line Reconductor >0M 2013
Essex Jct — Arcata — NERC
12 | Fairhaven 60 kV Line ) Humboldt Line Reconductor 1M -2M 2013
. Compliance
Reconductoring
Shasta, Increase
Table Mountain - Access Tehama, Transmission 50M —
13 | Vaca Dixon 230 kV Glenn, . 2013
) Resource Capacity to Access 200M
Reinforcement Colusa, Yolo,
Resources
and Solano
Eagle Rock and Line Reconductor
14 Mendo_cmo 115 kv NERC Colusa and and New 230/115 kV 50M — 2014
Capacity Increase Compliance Lake 100M
. Transformer
Project
Eight Mile Road-Tesla
15 | 230 kV Lines NERC Stockton Line Reconductor 30M — 2014
Compliance 50M
Reconductor
Lockeford — Lodi 60 NERC . . 10M —
16 KV Reconductoring Compliance San Joaquin Line Reconductor 20M 2014
Oakhurst 115 kV Tap NERC Line Reconductor or 10M -
1 Reinforcement Compliance Madera New Line 40M 2014
New Oakland J-
1g | Qakland Pocket NERC Alameda Oakland C 115 kv | 09M=| 5014
Capacity Upgrade Compliance cable 200M
South of Palermo 115 NERC . 50M —
19 kV Reinforcement Compliance Butte Line Reconductor 60M 2014
20 Vaca Dixon — Davis NERC Sacramento 60 to 115 kV 80M — 2014
115 kV Conversion Compliance and Yolo Conversion 100M
Valley Springs -
21 | Martell 60 KV Line NERC Calaveras, Line Reconductor | °M~ | 2014
Compliance Amador 25M
Reconductor
Ashlan — Gregg and
22 | Ashlan — Herndon Co’r\lnEII:iaafr:wce Eﬂrae;g?é Line Reconductor 51%/"\; 2015
230 kV Reconductor P
Atlantic - Placer NERC 60 to 115 kV 50M —
23 Voltage Conversion Compliance Placer Conversion 60M 2015
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Targeted

. . Purpose . In-
Project Title and Benefit County Project Scope Service
Date
o4 Bay Area Bulk NERC Bay Area New 500 kV 400M - 2015
Transmission Project Compliance Counties Substation 700M
o5 | Kern - Lamont Area NERC Kern Line Reconductor 5M — 8M 2015
Reinforcement Compliance
San Mateo and San Mateo Replace San Mateo
Moraga Synchronous NERC and Moraga 10M —
26 . and Contra 2015
Condenser Compliance Synchronous 20M
Costa
Replacements Condensers
. Construct a new
o7 | San Vicente 230/115 NERC Monterey 230/115 kV SOM=\ " 5015
kV Substation Compliance . 60M
substation
Borden — Coppermine Convert Borden
28 | - Wishon 70 kV NERC Fresno Coppermine 70 kV 25M — 2016
Compliance : 40M
Upgrade Line
Loop the Contra
Contra Costa Operational Costa PP-Moraga 10M —
29 | Substation Reliability peratio Contra Costa 230 kV No.1 Line 2016
Flexibility 15M
Improvement Plan Contra Costa
Substation
Corcoran — Guernsey NERC . 70 to 115 kV 10M —
30 Area Reinforcement Compliance Kings Conversion 15M 2016
Construct a new
. NERC 230/115/70 kV 50M -
31 | E1 Substation Compliance Fresno Substation in East 70M 2016
Fresno
. 70 to 115 kV
32 Ler_noore Area Opergtl'o_nal Kings Conversion and new 25M — 2016
Reinforcement Flexibility . 30M
115 kV line
Paso Robles Area NERC San Luis New 230/70 kv 15M —
33 Reinforcement Compliance Obispo Transformer and 20M 2016
P P New 70 kV Line
Renfro Area NERC New line and line 10M —
34 Reinforcement Compliance Kern reconductor 20M 2016
Exchequer —
35 | Yosemite 70 kV Line NERC Mariposa Line Reconductor 5M — 2017
Compliance 10M
Reconductor
Los Banos-Oro Loma
36 | 70 kV Area NERC Merced Line Reconductor 10M — 2017
Compliance 20M

Reinforcement
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Targeted

. . Purpose . In-
Project Title and Benefit Project Scope Service
Date
Install a second
) 230/70 kv
37 | Arco— Twisselman NERC Kern Transformer at Arco 1M~ 2018
Area Reinforcement Compliance . . 25M
Substation and Line
Reconductor
Alameda, New 230 kV
38 East Bay — Potrero Operational Contra Costa Transmission Cable 350M — 2018
230 kV Transmission Flexibility and San from the East Bay to 500M
Francisco San Francisco.
Monta Vista — Los
39 | Gatos - Evergreen 60 NERC Santa Clara Line Reconductor 10M — 2018
. Compliance 15M
kV Project
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CHAPTER 2



Background of Electric Transmission Grid Expansion Plan Process

In accordance with the California Independent System Operator Corporation’s (CAISO’s
Tariff, Section 24, as well as the business rules set forth in the CAISO Business
Practice Manual, Pacific Gas and Electric Company (PG&E) is required to participate in
the annual CAISO Transmission Planning Process (TPP). Additionally, PG&E is to
perform NERC’s Transmission Planner functions, including conducting local and bulk
transmission planning studies of its service area under the direction of the CAISO for
inclusion in the CAISO’s TPP; propose new facilities; prepare meaningful cost estimates
for proposed and alternative facilities; conduct interconnection studies, facility studies,
participate in regional/sub-regional planning groups, and construct projects when
designated under the CAISO tariff.

Development of PG&E'’s annual transmission grid expansion plan is coordinated within
the CAISO’s TPP, which encourages all interested market participants to participate and
provide comments and input on PG&E’s transmission plans. The CAISO’s TPP is
structured into three stages, these are:

e Development of Unified Planning Assumptions and CAISO Study Plan

e Performing technical studies for assessment of system reliability

e Documentation of technical study results and development of transmission plans
proposals.

The second phase of the Transmission Planning Process is documenting the technical
studies in the reliability assessment report. The report can be reviewed in Appendix 6,
which is available upon request due to its large volume. Appendix 6 includes the
identified transmission area concerns over the next ten years, along with the identified
transmission upgrade projects.

The analyses conducted for this reliability assessment report included power flow, post-
transient, transient stability and voltage stability studies. Over 2,000 planning
contingencies were analyzed to evaluate the effect of single element and selected
multiple element unavailability. The analyses covered the entire PG&E transmission
system, which included 60, 70, 115, 230 and 500 kV transmission system facilities.

The final results from the assessment report will be used to initiate the expansion plan
new project proposals seeking CAISO management and Board approval. In addition to
the new project proposals, the Expansion Plan list the recently completed projects,
provide a status update of the projects previously approved by the CAISO and the
conceptual projects that need additional analyses because they lack a clear scope, cost
and schedule.
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Responsibilities and Objectives

As part of the CAISO Transmission Planning Process, PG&E performed the following
with the assistance from the CAISO and Stakeholder Group:

e Developed transmission base cases that model forecast conditions

e Conducted a transmission system performance assessment of its facilities to
maintain acceptable system voltages and thermal loadings

e |dentified system reliability risks to comply with the CAISO Grid Planning
Standards

e Developed mitigation plans to reliably serve electric customers during normal and
contingency conditions for years 2009 to 2013

e Provide proposals, as appropriate, to reliably serve electric customers during
normal and contingency conditions for years 2014 to 2018

e Consider lead times where necessary for successful implementation of the
projects

e Addressed all CAISO recommendations identified in the CAISO Transmission
Planning Process that relate to PG&E'’s transmission system

e Assess selected transmission upgrades proposed by the CAISO and
stakeholders

Criteria and Guidelines

PG&E used the CAISO grid planning criteria to assess the PG&E transmission system.
The CAISO Grid Planning Criteria encompasses the NERC!* planning standards and the
WECC? reliability criteria. The CAISO grid planning criteria are posted on the CAISO’s
web site at www.caiso.com.

! North American Electric Reliability Corporation
2 Western Electricity Coordinating Council
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Transmission Expansion Projects Completed in Year 2008

PG&E completed 14 transmission grid infrastructure upgrades in 2008. These
upgrades included reconductoring of transmission lines, replacement of transformers,
and construction of new line and substation facilities. The following table summarizes
the completed projects.

Table 2-1: Completed Transmission Projects in 2008

Project

No. Project Title In-Service Date
1 T783B |Vaca Dixon 500/230 kV Transformer Jan-08
2 T949 Del Monte 115/60 kV Transformer No. 4 Apr-08
3 T122 Herndon Bullard 115 kV Reconductoring Apr-08
4 T1013 |Merced 115 kV Bus Reconductoring Apr-08
6 T680 Kasson - Lammers 115 kV Reconductoring May-08
7 T847 Newark — Fremont 115 kV Reconductoring May-08
8 T686B |Palermo 230/115 kV Transformer May-08
5 T1012 |Atwater SPS May-08
9 T141 Lone Tree Substation Jun-08
10 T923A |McCall 230/115 kV Transformer Replacement Jun-08
12 T844 Stagg 230/60 kV Transformers Jun-08
13 T966 Templeton — Atascadero 70 kV Reconductoring Jun-08
11 T694 Metcalf - El Patio 115 kV Circuits Reinforcement Jun-08
14 T177E |Davis 115 kV Circuit Breaker Sep-08
15 T1095 |Granite Venalis Interconnection Oct-08
16 T776 Monta Vista 115/60 kV Transformer Oct-08
17 T867 Metcalf - Moss Landing 230 kV Lines Oct-08
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Transmission Projects Placed Into Service in
Year 2008



T783B: Vaca Dixon 500/230 kV Transformer
(In Service Date — January 2008)

PROJECT INFORMATION

This project installed a second 500/230 kV transformer at Vaca Dixon Substation. This
transformer is sized with 3-single phase units with a total capacity of 1,122 MVA.
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Figure 2-1: Scope Diagram
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T949: Del Monte 115/60 kV Transformer Replacement
(In Service Date — April 2008)

PROJECT INFORMATION

This project replaced Del Monte 115/60 kV Transformer No. 4 with a larger capacity

rated unit.
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—
e) Viejo
) M)
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installed by PG&E
Transmission Planning
in 2007

To Laureles

Figure 2-2: Scope Diagram




T122: Herndon — Bullard 115 kV Reconductoring
(In Service Date — April 2008)

PROJECT INFORMATION

The project reconductored the Herndon — Pinedale 115 kV sections (7.5 miles each
section) of the Herndon — Bullard 115 kV Nos. 1 and 2 lines to 477 SSAC.

Herndon-dullerd ] &2 115kV lins

Figure 2-3: Scope Diagram
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T1013: Merced 115 kV Bus Reconductoring
(In Service Date — April 2008)

PROJECT INFORMATION

The project reconductored 120 feet of the Merced Substation 115 kV Bus with a higher
capacity rated conductor. The new conductor is rated for 820 Amps or greater to
handle the higher loading.

Merced 115 KV Bus

PR A Wilson—Merced 115 kv
Mo. 1 Line

~
CcE 122 ¢ W 177
J

] Wilson — Merced 115 kY
14 )/ Mo. 2 Line
12kVBUS 3¢ _Q_\_
S 196 CB 152 . &
121115 kY +—
CE1682
WALALS
3¢ SWY 175 AT sy
21 kv Bus * 5&
Section to be y
211115 1KY reconductored R ¢ SV BE
e
Proposed Alternative 1
v
70 kY Bus

Figure 2-4: Scope Diagram
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T680: Kasson —Lammers 115 kV Reconductoring

PROJECT INFORMATION

This project reconductored the Kasson — Lammers 115 kV line to 477 ACSS (1 mile).

(Service Date — May 2008)
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Figure 2-5: Scope Diagram
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T847: Newark — Fremont 115 kV Reconductoring
(In Service Date — May 2008)

PROJECT INFORMATION

The project reconductored the Newark — Fremont 115 kV lines (about 4 miles each line)
with 477 ACSS or equivalent.

To San Mateo To Pittsburg

To Oakland J

230 kV

N.O. N N East Shore

Grant 115 kv

Mt. Eden
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Figure 2-6: Scope Diagram
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T686B: Palermo 230/115 kV Transformer
(In Service Date - May 2008)

PROJECT INFORMATION

This project installed a new three phase, 420 MVA, 230/115 kV transformer at Palermo
Substation. The existing 230/115/60 kV transformer is disconnected from the 115 kV
network and operated as a 230/60 kV transformer.
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Figure 2-7: Scope Diagram
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T1012: Atwater SPS
(In Service Date — May 2008

PROJECT INFORMATION

This project installed an SPS to open Atwater CB 132 (Atwater - El Capitan 115 kV
Line) under the following conditions:

1. If Atwater CB 142 (Wilson - Atwater 115 kV Line) is open and
2. If Atwater CB 132 (Atwater - El Capitan 115 kV Line) shows 120 amps or more of
directional power flow from Atwater Substation to El Capitan.

This SPS will result in dropping El Capitan Substation load (approximately 75MW in
2008) following the double-circuit outage.
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122 152
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Figure 2-8: Scope Diagram
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PROJECT INFORMATION

T141: Lone Tree Substation
(In Service Date — June 2008)

The Lone Tree Substation interconnected in a looped arrangement on the Contra Costa
— Cayetano 230 kV Line.
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Figure 2-9: Scope Diagram
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T923A: McCall 230/115 kV Transformer Replacement
(Service Date — June 2008)

This project replaced the McCall 230/115 kV Transformer No. 1 with a larger capacity
unit.
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Figure 2-10: Scope Diagram
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T844: Stagg 230/60 kV Transformers
(In Service Date — June 2008)

PROJECT INFORMATION

This project replaced the existing Stagg 230/60 kV transformers with two 300 MVA

units.
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Figure 2-11: Scope Diagram
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T966: Templeton — Atascadero 70 kV Reconductoring
(In Service Date — June 2008)

PROJECT INFORMATION

The project reconductored the limiting sections of the Templeton — Atascadero 70 kV
Line.
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Figure 2-12: Scope Diagram
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T694: Metcalf - El Patio 115 kV Circuits Reinforcement
(In Service Date — June 2008)

PROJECT INFORMATION

This project reconductored the Metcalf-El Patio Nos. 1 and 2 115 kV circuits with 477
kemil ACSS conductors.
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Figure 2-13: Scope Diagram
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T177E: Davis 115 kV Circuit Breaker
(In Service Date — September 2008)

PROJECT INFORMATION

The project scope installed a new 115 kV circuit breaker to provide a direct connection
to University of California Davis’ (UCD) new substation.
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Figure 2-14: Scope Diagram
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T1095E: Granite Vernalis
(In Service Date — October 2008)

PROJECT INFORMATION

The project scope is that Granite builds a new customer-owned substation to serve its
expected load for its new plant. PG&E would construct, own and operate one short 115
kV tap line (approximately 500 feet) to interconnect to the new Granite Vernalis
Substation.
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Figure 2-15: Scope Diagram
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T776: Monta Vista 115/60 kV Transformer

(In Service Date — October 2008)

PROJECT INFORMATION

The project installed a 115/60 kV transformer at Monta Vista Substation. This
transformer is sized at 200 MVA.
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Figure 2-16: Scope Diagram
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T867: Metcalf - Moss Landing 230 kV Lines
(In Service Date — October 2008)

PROJECT INFORMATION

This project reconductored the Metcalf — Moss Landing 230 kV Line Nos. 1 and 2 with
954 ACSS.
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Figure 2-17: Scope Diagram
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CHAPTER 3



Summary of Transmission Project Proposals

PG&E has seventy-two projects that have received approval from the CAISO. This
chapter provides a brief summary of each transmission project that has been approved
by the CAISO.



Summary of Transmission Project PropoSalS.............uuueuuiuiiiiiiiiiiiiiiiiiiiiiiees 2

T958: Humboldt — Harris 60 KV RecoONdUCLONNG .........ccovvviiiiiiiiieeeeeeeeiiiicee e e 5
T980: Martin 115/60 kV Transformer Replacement............coevvvvvveiiiiiiiiiiiiiiiiiiiiiiieeeee, 6
TO97: Weber #1 60 KV LINE ......cooiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeee ettt eeees 7
T776: Monta Vista 115/60 KV TranSformer..........ccoeiieeiiviiiiiiiieee e eeeeeeeeens 8
T776: Plainfield Substation Capacity INCrease ............cooovvuriiiiiiiiee e 9
T998: Potrero Bus Parallel Circuit BreaKer ..............coiiiiieiiiiiiiiiiieeeeeeeeeeen e 10
T897: Martin — Hunters Point 115 KV Cable .........ccovvviiiiiiiiiiiiiiiiiiiiiiiiiieeieeeeeeeeeee 11
T964: Borden — Madera 70 KV ReinforcemMent ........cccooveeviiiiiiiiiiiiiee e 12
T758A: Brighton 230/115 kV Transformer Replacement ............ccccoooeviviiiiiiiiineeeenn. 13
T772: Contra Costa — Las Positas 230 KV LINE .......cooiiiiiiiiiiiiiiiiie e 14
T444B: Gold Hill — Clarksville 115 kV Line Reconductoring ...........cccevvvvvviiiiiieeeeeennn. 15
T571: Lakeville 230/60 KV Transformer Capacity INCrease...........cccccceeeveeeienennnnnnnnn. 16
T444: Placer — Gold Hill 115 kV Reinforcement ... 17
T177B: West Sacramento — Brighton 115 kV Reconductoring ............ccceeeveeeeeennnnn. 18
T945: Humboldt Reactive SUPPOIrt (SVC) ....ccooiiieeeiiee e 19
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T958: Humboldt — Harris 60 kV Reconductoring
(Expected In Service Date — December 2008)

PROJECT INFORMATION

This project proposes to reconductor a 1-mile section between Humboldt and Harris
substations with a conductor rated at 650 Amps or higher and to install SCADA on
Switch Nos. 37 and 39 at Harris Substation.
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Figure 3-1: Scope Diagram
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T980: Martin 115/60 kV Transformer Replacement
(Expected In Service Date — December 2008)

PROJECT INFORMATION

The project scope is to install a second Martin 115/60 kV transformer. This new
transformer is rated to handle 200 MVA.
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Figure 3-2: Scope Diagram



T997: Weber #1 60 kV Line
(Expected In Service Date — January 2009)

PROJECT INFORMATION

The scope is to reconfigure the Weber #1 Line by normally opening switch 79 and
normally closing switch 77. In addition, reconductor a 1-mile 3/0 Al section between
Stockton “A” and Charter Way with a higher capacity rated conductor that is capable of

carrying a minimum summer normal capacity of 500 Amps or higher.
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Figure 3-3: Scope Diagram
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T776: Monta Vista 115/60 kV Transformer
(Expected In Service Date — March 2009)

PROJECT INFORMATION

The project scope is to install a 115/60 kV transformer at Monta Vista Substation. This
transformer is planned to be sized at 200 MVA or higher.
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Figure 3-4: Scope Diagram
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T776: Plainfield Substation Capacity Increase
(Expected In Service Date — March 2009)

PROJECT INFORMATION

The project scope is to rebuild the existing Plainfield 60 kV Tap Line to accommodate a
double circuit arrangement and reconfigure Plainfield Substation into a flip-flop design.
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Figure 3-5: Scope Diagram
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T998: Potrero Bus Parallel Circuit Breaker
(Expected In Service Date — March 2009)

PROJECT INFORMATION

The project scope is to install a 115 kV bus parallel breaker at Potrero Substation.

Potrero 115 kV Bus Configuration

Install Buz Parallel Breaker
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Figure 3-6: Scope Diagram
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T897: Martin — Hunters Point 115 kV Cable
(Expected In Service Date — April 2009)

PROJECT INFORMATION

The project proposes to construct an additional 115 kV underground cable between
Martin and Hunters Point substations.
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Figure 3-7: Scope Diagram
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T964: Borden — Madera 70 kV Reinforcement
(Expected In Service Date — May 2009)

PROJECT INFORMATION

This project proposes to build a new 70 kV line from Borden Substation to Madera
Substation with 715.5 kemil AAC or equivalent, add a new 70 kV breaker at Borden
Substation, re-conductor 10 miles with 715.5 kemil AAC or equivalent, and re-configure
lines to form new Borden-Glass and Glass-Biola-Madera 70 kV lines.
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Figure 3-8: Scope Diagram

3-12



T758A: Brighton 230/115 kV Transformer Replacement
(Expected In Service Date — May 2009)

PROJECT INFORMATION

This project will replace the existing Brighton 230/115 kV Transformer Bank No. 9 with a
new 420 MVA, 230/115 kV three-phase, load-tap-changer (LTC) transformer and install
a new 230 kV Modular, Protection, Automation and Control (MPAC) building at Brighton

Substation.
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G d Davis “Line-Bank-Line Bank* ~ |730kv
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261 : |
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CBs or Switches in RED are to be replaced under this project. Bellota

Figure 3-9: Scope Diagram
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T772: Contra Costa — Las Positas 230 kV Line
(Expected In Service Date — May 2009)

PROJECT INFORMATION

The project proposes to reconductor 24 miles of the Contra Costa-Las Positas 230 kV
and 5.3 miles of the Contra Costa-Lone Tree 230 kV lines with a conductor having an
emergency rating of at least 1,500 Amps.
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Figure 3-10: Scope Diagram
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T444B: Gold Hill — Clarksville 115 kV Line Reconductoring
(Expected In Service Date — May 2009)

PROJECT INFORMATION

This project proposes to reconductor the Gold Hill — Clarksville 115 kV Line with
477 SSAC conductors.

Placeryille
@ 10— |
No El Dorado
NO Si_ Apple Ph
Hill
Missouri FlatSws O~ (O v
W
LAl »
I A —>
NO Diamond
To Placer NO Springs
< | I M
(O 115kv 60KV Clarksville ] —
C Oé_o_ ——! Shingle
—O Gold Hill —10 Springs
—Olg % o E —fo—— \
NO
230 KV |
| P % §E CPM
To Lodkeford/Bellota

Figure 3-11: Scope Diagram
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T571: Lakeville 230/60 KV Transformer Capacity Increase
(Expected In Service Date — May 2009)

PROJECT INFORMATION

This project proposes to install a second 230/60 kV transformer at Lakeville Substation.
This new transformer will be rated at 200 MVA.
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Figure 3-12: Scope Diagram
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T444: Placer — Gold Hill 115 kV Reinforcement
(Expected In Service Date — May 2009)

PROJECT INFORMATION

The project scope is to reconductor the limiting conductors (24 miles) from Placer to
Gold Hill substations on both Placer — Gold Hill 115 kV lines with 477 ACSS conductors.
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Figure 3-13: Scope Diagram
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T177B: West Sacramento — Brighton 115 kV Reconductoring
(Expected In Service Date — May 2009)

PROJECT INFORMATION

This project proposes to reconductor 14 miles of the West Sacramento-Brighton 115 kV
Line and the 14 miles of the Rio Oso-West Sacramento 115 kV Line with 477 SSAC
conductors.
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Figure 3-14: Scope Diagram



T945: Humboldt Reactive Support (SVC)
(Expected In Service Date — December 2009)

PROJECT INFORMATION

This project will replace the existing synchronous condenser at Humboldt Substation
with a new Static VAr Compensator device (SVC) that is capable of producing
-25/+50 megavolt amperes — reactive (MVATrs).

T Asssln ki

3 Tu “ilnlls

FeHumbol Bay AP

Figure 3-15: Scope Diagram
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T970B: Moss Landing — Salinas — Soledad 115 kV Reconductoring
(Expected In Service Date — December 2009)

PROJECT INFORMATION

This project proposes to reconductor a 10.4-mile section of the Moss Landing-Salinas-
Soledad Nos. 1 and 2 115 kV lines from Moss Landing to the Lagunitas Switches.
Specifically, this project will: 1) Reconductor the line sections with 477 steel-supported
aluminum conductor (SSAC) on both transmission lines, and 2) Replace 115 kV
switches 413 and 415 and associated conductors at Moss Landing.
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Figure 3-16: Scope Diagram
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T815: Pease — Marysville 60 kV Line
(Expected In Service Date — December 2009)

PROJECT INFORMATION

This project proposes to utilize an existing right-of-way to construct a new 60 kV line
(8 miles) between Pease and Marysville substations.
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Figure 3-17: Scope Diagram
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T1020: 7™ Standard Substation Capacity Increase
(Expected In Service Date — May 2010)

PROJECT INFORMATION

The project scope is to loop the proposed 7™ Standard Substation off the Kern-Lerdo-
Kern Oil 115 kV Line. Looping the 7™ Standard Substation would require building a new
115 kV double circuit tower line (3.5 miles long) from 7" Standard Substation to the
Kern-Lerdo-Kern Oil 115 kV Line. The new double circuit tower line will be sized with
1113 Al conductors.
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Figure 3-18: Scope Diagram
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T759: Atlantic — Lincoln Transmission
(Expected In Service Date — May 2010)

PROJECT INFORMATION

The Atlantic — Lincoln Transmission plan includes three separate construction projects
(“project components”). These project components are:

1% Project Component
1. Reconductor the Atlantic — Pleasant Grove 60 kV No. 2 Line (about 6 miles) with
477 Aluminum Conductor Steel-Supported (ACSS) conductors, and
2. Reconductor the Lincoln — Pleasant Grove 60 kV Line (about 7 miles) with
477 ACSS conductors.

2" Project Component

1. Convert and operate the Atlantic — Pleasant Grove Line Nos. 1 and 2 and the
Lincoln — Pleasant Grove Line to 115 kV service,

2. Install a 230/115 kV transformer and associated equipment at Atlantic,

3. Replace the existing 230/60 kV transformer No. 2 at Atlantic with a
230/115 x 60 kV transformer and associated equipment, and

4. Replace the existing 60/12 kV transformer No. 2 at Lincoln with a
115/21 kV transformer and associated equipment.

3" Project Component
1. Construct a new Rio Oso — Lincoln 115 kV Line with 477 ACSS conductors by
replacing existing 60 kV and overbuilding existing 12 kV line facilities.
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Figure 3-19: Scope Diagram
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T249: Bay Meadows 115 kV Reconductoring
(Expected In Service Date — May 2010)

PROJECT INFORMATION

This project proposes to reconductor the San Mateo — Bay Meadows 115 kV Nos. 1 and
2 lines (4.2 miles) with 477 ACSS conductors.
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Figure 3-20: Scope Diagram
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T458C: Hollister 115 kV Reconductoring
(Expected In Service Date — May 2010)

PROJECT INFORMATION

This project will reconductor the Hollister Taps sections of the Moss Landing — Salinas —
Soledad Nos. 1 and 2 115 kV lines with 477 SSAC conductors.
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Figure 3-21: Scope Diagram
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T993: Mendocino Coast Reactive Support
(Expected In Service Date — May 2010)

PROJECT INFORMATION

The preferred scope is to install between 10 MVArs and 15 MVArs of reactive support at
Fort Bragg or Big River 60 kV substations.

Figure 3-22: Scope Diagram
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T1037: Menlo 60 kV Switch Upgrade
(Expected In Service Date —May 2010)

PROJECT INFORMATION

The project scope is to replace all 60 kV switches that have a rating of less then
800 Amps in Menlo 60 kV Substation with switches that have a capability of 800 Amps

or greater.
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Figure 3-23: Scope Diagram
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T965: Mesa 115 kV Shunt Capacitors
(Expected In Service Date — May 2010)

PROJECT INFORMATION

The project scope is to install an additional 2-25 MVArs of 115 kV shunt capacitors at
Mesa Substation.
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Figure 3-24: Scope Diagram
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T444C: Missouri Flat — Gold Hill 115 kV Line
(Expected In Service Date — May 2010)

PROJECT INFORMATION

The project scope is to reconductor the Missouri Flat-Gold Hill 115 kV Nos. 1 and 2
lines between Gold Hill and Shingle Springs substations with higher capacity conductors
that are rated to handle at least 1,100 Amps under emergency conditions.
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Figure 3-25: Scope Diagram
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T982: Newark — Ravenswood 230 kV Line
(Expected In Service Date — May 2010)

PROJECT INFORMATION

The project scope is to reconductor the Newark-Ravenswood 230 kV Line
(approximately 9 miles) and a section of the Tesla-Ravenswood 230 kV Line
(approximately 9 miles), with a conductor having an emergency loading capability of at
least 3,000 Amps. In addition, Newark 230 kV Circuit Breaker No. 610 and
Ravenswood 230 kV Circuit Breaker No. 222 will be replaced with 3,000 Amp rated
circuit breakers.
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Figure 3-26: Scope Diagram

3-31



T983: Oakland Underground Cable
(Expected In Service Date — May 2010)

PROJECT INFORMATION

The project scope is to construct an additional Oakland C — X 115 kV underground
cable (approximately 3.4 miles).
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Figure 3-27: Scope Diagram
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T258A: Palermo — Rio Oso 115 kV Line Reconductoring
(Expected In Service Date — May 2010)

PROJECT INFORMATION

The project scope is to re-construct sections of the existing Palermo-Rio Oso 115 kV
double circuit tower line and re-conductor with 1,113 kcmil all aluminum conductor. This
re-construction work would include a 40-mile section between Palermo and East
Nicolaus substations. The re-conductor work would also include a 30-mile section
between Palermo and Bogue Junction for a total of 70 circuit miles.
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Figure 3-28: Scope Diagram
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T984: Pittsburg — Tesla 230 kV Reconductoring
(Expected In Service Date —May 2010)

PROJECT INFORMATION

The project scope is to reconductor the Pittsburg — Tesla 230 kV lines with higher
capacity rated conductors sized to handle 1,700 Amps or higher.
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Figure 3-29: Scope Diagram
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T972A: South of Birds Landing 230 kV Reconductoring
(Expected In Service Date — May 2010)

PROJECT INFORMATION

This project proposes the following work, which was previously approved under the CAISO’s
LGIP process:

= Expand Birds Landing Switching Station to a four bay, breaker-and-a-half, configuration and
loop the Lambie-Contra Costa Substation 230 kV Line into Birds Landing Switching Station.

= Disconnect Russell Substation from Lambie-Contra Costa Substation 230 kV Line and
reconnect Russell Substation to Birds Landing Switching Station.

= Reconductor 7-miles of the Birds Landing-Contra Costa Substation, 8.6-miles of the Birds
Landing-Contra Costa Power Plant and 2 miles of the Contra Costa Substation-Contra
Costa Power Plant 230 kV lines with 1113 ACSS conductors.

= Modify protection and communication equipment at Birds Landing, Lambie, Contra Costa
Power Plant and Contra Costa substations.
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Figure 3-30: Scope Diagram
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T444C: Stone Substation Capacity Increase
(Expected In Service Date — May 2010)

PROJECT INFORMATION

This project scope is to reconfigure the 115 kV connections into Stone Substation by
creating a flip-flop configuration, which can be converted into a loop configuration in the
future. This project will also involve installation of new 115 kV circuit breakers at Stone
Substation.
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Figure 3-31: Scope Diagram
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T1030: Table Mountain — Rio Oso 230 kV Reconductor and Tower

Raises
(Expected In Service Date — May 2010)

PROJECT INFORMATION

The project scope is to replace the two existing 230 kV circuit breakers at Colgate
Power House Switchyard with 2,000 Amp rated circuit breakers. Associated substation
terminal equipment will be replaced and sized to handle the 2,000 Amp rated circuit
breakers.

In addition, this project is being coordinated with a maintenance project that involves
raising transmission line towers (103) on the Table Mountain-Rio Oso 230 kV double
circuit tower lines (DCTL). This will also involve reconductoring 136 circuit miles on the
Table Mountain-Rio Oso 230 kV DCTL with 795 SSAC conductors. The expected in-
service date of this maintenance work is by May 2011.
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Figure 3-32: Scope Diagram
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T680B: Tesla 115 kV Capacity Increase
(Expected In Service Date — May 2010)

PROJECT INFORMATION

This project proposes to reconductor the Tesla — Salado — Manteca 115 kV Line with a
higher capacity conductor (443 Amps or greater) and the Schulte Sw Station —
Lammers 115 kV Line (0.9 circuit miles) with a higher capacity conductor (1,430 Amps
or greater).
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Figure 3-33: Scope Diagram
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T1042: West Fresno Reactive Support
(Expected In Service Date — May 2010)

PROJECT INFORMATION

The project scope is to install 75 MVArs of shunt capacitors (three steps of 25 MVArs)
at the West Fresno 115 kV Substation.
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Figure 3-34: Scope Diagram
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T258A: Gregg 230 kV Reactor
(Expected In Service Date — October 2010)

PROJECT INFORMATION

The project scope is to install 100 MVArs of 230 kV shunt reactors at Gregg Substation.
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Figure 3-35: Scope Diagram
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T880B: West Point — Valley Springs 60 kV Line
(Expected In Service Date - November 2010)

PROJECT INFORMATION

The project scope is to reconductor approximately 11 miles of the West Point — Valley
Springs 60 kV Line with 795 ACSR conductors or larger.
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Figure 3-36: Scope Diagram
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T970: Crazy Horse Switching Station
(Expected In Service Date — December 2010)

PROJECT INFORMATION

This project proposes to construct a new 115 kV switching station in the Central Coast
Division.
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Figure 3-37: Scope Diagram
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T1033: Cooley Landing 115/60 kV Transformer Capacity Uprade
(Expected In Service Date — May 2011)

PROJECT INFORMATION

This project scope is to replace Cooley Landing 115/60 kV Transformer No. 1 with four
60 MVA, single-phase units, and Cooley Landing 115/60 kV Transformer No. 2 with
three 60 MVA, single-phase units by May 2011.
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Figure 3-38: Scope Diagram
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T346A: Cortina 60 kV Reliability
(Expected In Service Date - May 2011)

PROJECT INFORMATION

The project scope is to install an additional 230/60 kV or 115/60 kV transformer at
Cortina Substation.

Rice
To Glenn
To Glenn
A
NO e—— Maxwell
Colusa A
Corners Colusa
NG o Cortina #4
& s 60 KV L L
@ $Feo & 4 T SWi#69 - swie7
& -
& X Wllll-ams
Cortina #4 NO o
Eokv Cortina #3 60 kV
NO_i~
Colusa Jct
Able Rd 1
115KV NO T Wescott Sw's e I >

Wadham
Jet 4@ Wadham Co-Generation to pease

== Meridian
| O . _l_
NO. 4 Cortina |

%%—O; Wilkins
1 To Arbuckle Slough Jct

NO. Jct

To Arbuckle
230 kv 60 kv

Figure 3-39: Scope Diagram
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T1000: East Nicolaus 115 kV Area Reinforcement
(Expected In Service Date — May 2011)

PROJECT INFORMATION

The project scope is to replace the East Nicolaus 115/60 kV Transformer No. 2 with a
transformer rated at 180 MVA or larger (four single phases, each rated at 60 MW per
phase) and replace the adjacent voltage regulator.
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Figure 3-40: Scope Diagram
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T979: Half Moon Bay Reactive Support
(Expected In Service Date May 2011)

PROJECT INFORMATION

The project scope is to install additional voltage support or to construct new 60 kV
facilities into the Half Moon Bay area.
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Figure 3-41: Scope Diagram
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T990: Moraga Transformer Capacity Increase
(Expected In Service Date — May 2011)

PROJECT INFORMATION

The project scope is to replace Moraga Transformer Nos. 1 and 2 with transformers
rated to each handle 420 MVA or higher.
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Figure 3-42: Scope Diagram
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T999: Pittsburg 230/115 kV Transformer Capacity Increase
(Expected In Service Date - May 2011)

PROJECT INFORMATION

The project scope is to add a third Pittsburg transformer rated at 400 MVA or larger.
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Figure 3-43: Scope Diagram
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T996A: Soledad 115/60 kV Transformer Capacity
(Expected In Service Date - May 2011)

PROJECT INFORMATION

The preferred alternative is to replace the existing Soledad 115/60 kV Transformers
Nos. 4 and 5 with two new 115/60 kV, 200 MVA transformers.
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Figure 3-44: Scope Diagram
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T920A: South of San Mateo Capacity Increase
(Expected In Service Date - May 2011)

PROJECT INFORMATION

The project scope is to upgrade the transmission facilities between Ames, Ravenswood
and San Mateo. The completion of this project would reduce or eliminate the need for
the existing automated protection scheme. Project options to be evaluated include
upgrading existing and building new transmission facilities.
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Figure 3-45: Scope Diagram
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T670B: Tesla— Newark 230 kV Path Upgrade
(Expected In Service Date May 2011)

PROJECT INFORMATION

The project scope is to reconductor the limiting sections of the Tesla — Newark 230 kV
No. 2 with larger capacity rated conductors. If necessary, associated line terminal
equipment would be upgraded. In addition, the project scope would require obtaining
any necessary environmental and land permits to complete the reconductoring work.
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Figure 3-46: Scope Diagram
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T972: Vaca Dixon — Birds Landing 230 kV Reconductoring
(Expected In Service Date — May 2011)

PROJECT INFORMATION

The project scope is to reconductor the Vaca Dixon — Peabody, Vaca Dixon — Lambie
and Lambie — Birds Landing 230 kV lines with 1113 ACSS conductors.
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Figure 3-47: Scope Diagram
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T1000: Wheeler Ridge 230/70 kV Transformer
(Expected In Service Date — May 2011)

PROJECT INFORMATION

The project scope is to install a second 230/70 kV transformer at Wheeler Ridge
Substation. This transformer will be sized to handle a rating of 200 MVA or higher.
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Figure 3-48: Scope Diagram
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T994: Lakeville —Ignacio #2 230 kV Line
(Expected In Service Date — December 2011)

PROJECT INFORMATION

This project re-establishes a second 230 kV transmission line between Lakeville and
Ignacio Substation.
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Figure 3-49: Scope Diagram
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T854: Metcalf — Evergreen 115 kV
(Expected In Service Date — May 2012)

PROJECT INFORMATION

This project proposes to reconductor the Metcalf — Evergreen 115 kV lines with
477 ACSS conductors.
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Figure 3-50: Scope Diagram
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T692: Metcalf — Piercy & Swift — Metcalf and Newark — Dixon Landing
115 kV Upgrade
(Expected In Service Date — May 2012)

PROJECT INFORMATION

This project proposes to reconductor the Piercy/Swift — Metcalf and Newark — Dixon
Landing 115 kV lines with 795 ACSS conductors or equivalent.
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T981: Monta Vista — Los Altos 60 kV Reconductoring
(Expected In Service Date - May 2012)

PROJECT INFORMATION

The project scope is to transfer Palo Alto to be served from Monta Vista and
reconductor 2 miles of the Monta Vista — Loyola section of the Monta Vista — Los Altos
60 kV Line with 715 Al conductors or larger. If necessary, the project scope may also
include the upgrade of associated line terminal equipment to accommodate the higher
rating. In addition, environmental and land permits may be required to complete the
reconductoring work.
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T985B: Rio Oso 230/115 kV Transformer Upgrades
(Expected In Service Date: May 2012)

PROJECT INFORMATION

The project scope is to replace the Rio Oso 230/115 kV transformers (Nos. 1 and 2)
with three-phase, 420 MVA rated, transformer units.
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Figure 3-53: Scope Diagram
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T991: Contra Costa — Moraga 230 kV Line Reconductoring
(Expected In Service Date —May 2013)

PROJECT INFORMATION

The project proposal is to reconductor the Contra Costa — Moraga 230 kV Line Nos. 1
and 2 (approximately 25 miles) with 954 ACSS conductors or equivalent.
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T197B: Ignacio — San Rafael and Ignacio — Las Gallinas 115 kV

Reconductoring
(Expected In Service Date —May 2013)

PROJECT INFORMATION

The project scope is to reconductor the Ignacio — San Rafael 115 kV Nos. 1 and 3 lines
with larger capacity rated conductors. If necessary, associated line terminal equipment
would be upgraded. In addition, the project scope would require obtaining any
necessary environmental and land permits to complete the reconductoring work.

i

Las
Gallinas

_O Ignacio — San Rafael No.3 115 kV

4—
4__0 Ignacio — San Rafael No.1 115 kV | Ignacio — San Rafael No.2 60 kv
—_—
To Greenbrae, Alto and Sausalito 60 kV
system
San Rafael Y

Figure 3-55: Scope Diagram
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T603B: Vaca Dixon-Lakeville 230 kV Reconductoring
(Expected In Service Date - May 2013)

PROJECT INFORMATION

This project proposes to reconductor the Vaca-Lakeville and Tulucay-Vaca 230 kV
Lines with a higher capacity conductor.
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Reconductor with higher capacity conductor.
Figure 3-56: Scope Diagram
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T992: San Leandro — Oakland “J” 115 kV Line Reconductoring
(Expected In Service Date —May 2015)

PROJECT INFORMATION

The project scope is to reconductor a section of the San Leandro — Oakland “J” 115 kV
Line (approximately 6 miles) to 477 ACSS or equivalent.
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Figure 3-57: Scope Diagram

3-62



T986: Woodward 115 kV Reinforcement
(Expected In Service Date 2016)

PROJECT INFORMATION

This project proposes to reconductor the limiting sections of the Kerckhoff — Clovis —
Sanger and the Herndon — Woodward 115 kV lines with larger capacity rated
conductors

Herndon Sub-Area Transmission System
Holms PGP T T
Greg,
Panscle
hﬂil‘ﬂ I
]
Ksrckheff PH I
Halm  henlen
|
Hanxietia I

Figure 3-58: Scope Diagram
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Larkin Circuit Breaker No. 192

TARGETED IN-SERVICE DATE

March 2009

PURPOSE AND BENEFIT

Reliability — Operational Flexibility and CAISO Short Term Plan

PROJECT CLASSIFICATION

This is a new project.

DESCRIPTION AND SCOPE OF PROJECT

The proposed project scope that is needed to operate Larkin CB 192 normally closed
includes the following work:

¢ Install four sets (12) of “slip-on” current transformers, “doughnut” type 3000/5 MR,
on Larkin distribution transformer banks Nos. 3, 4 and 6. And circuit breaker 172
for XY-1 cable at switch 171.

e Install (10) boxes of dual overcurrent SEL-501 relays on distribution bank Nos. 1,
2,3,4,and 6.

e Adjust current transformer ratios and metering replacement at Martin, Potrero and
Mission Substations.

This project is expected to cost between $1M and $5M.

BACKGROUND

Over 60% of electric demand in the City of San Francisco (“The City”) is supplied by a
115kV transmission network that is fed from Martin Substation. Larkin Substation,
located at the corner of Larkin and Eddy Streets, is one of five substations connected to
that network. Larkin is a six-bank distribution substation that roughly supplies about
25% of the demand in the City. Larkin is fed by four 115 kV underground transmission
lines: the AY-1 and AY-2 Lines from Potrero P.P. Substation, the XY-1 Line from
Mission Substation and the HY-1 Line from Martin Substation.

The 115 kV bus at Larkin that connects the four 115 kV lines and the six distribution
transformers is configured in three sections (D, E and F). There are three sectionalizing
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circuit breakers along the 115 kV bus, with two breakers (Nos. 172 and 192) normally
open. This configuration was developed due to concerns about high fault duties on both
the transmission and distribution switchgear in the substation.

One major side effect of this “split bus” configuration is that there is a lower level of
station reliability. Power flow on the HY-1 Line from Martin to Larkin is also reduced.

This line is one of five 115 kV “import” lines that deliver power from Martin up into the
City.> With no generation on-line in the City during peak demand periods this year, the
HY-1 Line would still only load to 60% of its normal rating, while the other four import
lines would load to 95% to 101% of their normal ratings.

Preliminary engineering analyses have determined that normally closing 115 kV Circuit
Breaker (CB) No. 192 at Larkin will not increase 115 kV fault duties to unacceptable
levels, although some equipment modifications will be needed at several substations.
Fault duties on the 12 kV distribution switchgear, which are already a concern, will
increase less than 1% if CB No. 192 is closed.

Station reliability will improve with CB No. 192 normally closed. Also, while loading on
the HY-1 Line will increase (by about 15%), loading on the four other import lines will
decrease (by about 5% on each line). The decreased loading on other import lines
results in less reliance on in-City generation. This is particularly helpful when
performing maintenance on any of the other four import lines. Furthermore, closing in
Larkin CB No. 192 will provide a large benefit towards increasing clearance windows
with respect to Potrero generation requirements during the San Francisco 115 kV
Recabling Project.

Based on the increased capability to provide network support to the San Francisco 115
kV transmission system and increased operating flexibility to perform clearances and
routine bus maintenance, it is recommended to upgrade the protection equipment at
Larkin, Martin, and Potrero P.P. Substations.

BASE CASE AND STUDY ASSUMPTIONS

PG&E used base cases and assumptions approved by the 2008 expansion plan study
group and the CAISO.

STUDY CRITERIA

CAISO grid planning criteria

! The four other import lines out of Martin are: the AHW-1 and AHW-2 lines to Potrero P.P. and Bayshore Substations and the
HP-1 and HP-3 lines to Hunters Point Substation. These other four 115 kV underground lines are part of the San Francisco
115 kV Recabling Project.
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OTHER ALTERNATIVES CONSIDERED

Alternative 1. Status Quo

This alternative is not recommended. This alternative does not address the potential
reliability concern.

PROJECT SCHEDULE

e Environmental and Permitting Processes — None

e Design — Start design July 2008. Complete design March 2009

e Major Equipment — Long lead time materials ordered June 2008. Long lead time
materials received October 2008.

e Construction — Start October 2008, complete by March 2009

e Operation Date — March 2009

KEY ISSUES
e Land-Use Restrictions — None
e Environmental Concerns — None
e Special Metering or Protection — TBD
e Common Mode Exposure Items — None
e Interaction with other Projects — TBD

GEPSLF MODELING INFORMATION

# Closing Larkin CB 192, between bus section E and F
#CLOSE "FBUS", "TOBUS", "CKT="
CLOSE 33201 33202 1

MISCELLANEQOUS DATA

e PG&E will construct, own, and finance the project
e PG&E will be the planned operator of the project

ATTACHMENTS

1. Scope Diagram
2. Power Flow Summary
3. Pre and Post Project Power Flow Plots
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Attachment 1: Scope Diagram
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Figure 4-1: Schematic Diagram of Larkin Substation
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Attachment 2: Power Flow Summary

Table 4-1: Power Flow Summary

Facility

2010 2010

Contingency Facility Affected Rating o Dra
(Post-Project) (Pre-Project) (Post-Project)
TBC and A-H-W # 1 out L SE Rating o o
(L-1-1) A-H-W # 2 844 Amps 105% 99%
TBC and Martin-Hunters SE Ratin
Point # 1 or # 3 out HP-1 or HP-3 874 A 9 84% 79%
(L-1-1) mps
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Attachment 3: Pre and Post Project Power Flow Plots
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Figure 4-2: All Facilities In-Service, Year 2010 (Pre-Project)
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Figure 4-3: Outage of Trans Bay Cable and Martin-Bayshore-Potrero # 1 115 kV Cable (N-1-1),
Year 2010 (Pre-Project)
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Figure 4-4: Outage of Trans Bay Cable and Martin-Hunters Point # 1 115 kV Cable  (N-1-1),
Year 2010 (Pre-Project)
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Figure 4-5: All Facilities In-Service, Year 2010 (Post-Project)
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Figure 4-6: Outage of Trans Bay Cable and Martin-Bayshore-Potrero # 1 115 kV Cable (N-1-1),
Year 2010 (Post-Project)
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Figure 4-7: Outage of Trans Bay Cable and Martin-Hunters Point # 1 115 kV Cable  (N-1-1),
Year 2010 (Post-Project)
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Ignacio 115 kV Bus Reconfiguration

TARGETED IN-SERVICE DATE

May 2009

PURPOSE AND BENEFIT

Reliability — Operational Flexibility

PROJECT CLASSIFICATION

This is a new project.

DESCRIPTION AND SCOPE OF PROJECT

The project scope is to extend the existing Ignacio 115 kV bus by two bays, re-terminate
a 115 kV line and a 115/60 kV transformer to new positions and to replace two existing
115 kV circuit breakers.

This project is expected to cost between $5M and $6M.

BACKGROUND

Ignacio Substation, located in northern Marin County, is connected to the transmission
grid via four 230 kV power lines. Three of these lines import power from the Geysers
generation area. The fourth 230 kV line connects Ignacio to Sobrante Substation in the
Bay Area. Ignacio Substation is the key electric facility in serving electric customers in
Marin and portions of Sonoma County. There are currently fifteen distribution
substations served by Ignacio Substation.

The Ignacio 115 kV bus is comprised of a main and auxiliary bus with one bus
sectionalizing breaker. Both 115/60 kV Transformers Nos. 1 and 3 are connected to the
same bus section. Under this bus configuration, an outage of 115 kV bus section “E”
will result in the loss of both 115/60 kV transformers, all connected 60 kV customer
loads and some 115 kV connected customer loads. This outage would impact over
76,000 PG&E customers in Marin County.
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BASE CASE AND STUDY ASSUMPTIONS

PG&E used base cases and assumptions approved by the 2008 expansion plan study
group and the CAISO.

STUDY CRITERIA

CAISO Grid Planning Criteria

OTHER ALTERNATIVES CONSIDERED

Alternative 1: Status Quo

This alternative is not recommended. It does not address a 115 kV bus outage which
impacts over 76,000 electric customers served from Ignacio Substation.

PROJECT SCHEDULE

Environmental and Permitting Processes — None
Design — July 2008

Major Equipment — March 2008

Construction — November 2008

Operation Date — May 2009

KEY ISSUES

Land-Use Restrictions — None

Environmental Concerns — None

Special Metering or Protection — None

Common Mode Exposure Items — None

Interaction with other Projects — Ignacio 115 kV MPAC Project.

GEPSLF MODELING INFORMATION

N/A
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MISCELLANEOUS DATA

e PG&E will construct, own, and finance the project
e PG&E will be the planned operator of the project

ATTACHMENTS

1. Scope Diagram
2. Demand Forecast
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Attachment 1: Scope Diagram
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Figure 4-8: Ignacio Bus Configuration
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Attachment 2: Demand Forecast

Table 4-2: Area Demand Forecast

Substation 2009 2010 2011 2012 2013  |Growth Rate
(MW) (MW) (MW) (MW) (MW) (MW/Year)

Novato 21.0 21.2 215 21.7 21.9
Stafford 21.3 21.5 21.8 22.0 22.2 0.2
Olema 3.3 3.4 3.4 3.4 35 0.1
Bolinas 15 15 15 1.6 1.6 0.0
Woodacre 8.1 8.2 8.3 8.4 8.5 0.1
Greenbrae 23.7 24.0 24.2 24.5 24.8 0.3
Alto 36.5 36.9 37.4 37.8 38.2 0.4
Sausalito 11.2 11.3 11.4 11.6 11.7 0.1
San Rafael 71.5 72.2 73.1 73.9 74.7 0.8
Las Gallinas 36.2 36.5 37.0 37.4 37.8 0.4
Highway 46.1 46.7 475 48.3 49.3 0.8
Carquinez 24.5 24.8 25.3 25.7 26.2 0.4
Mare Island 4.2 4.2 4.2 4.2 4.2 0.0
Total 309 312 317 321 325 3.9

Area Demand Forecast

325

Je20

315

Dremand {MW)
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Figure 4-9: Plot of Area Forecast
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Higgins 115 kV Circuit Breaker Installation

TARGETED IN-SERVICE DATE

March 2009

PURPOSE AND BENEFIT

Reliability — Operational Flexibility

PROJECT CLASSIFICATION

This is a new project.

DESCRIPTION AND SCOPE OF PROPOSED PROJECT

The proposed project scope is to:

Replace Higgins MOAS Nos. 146 and 156 with SCADA controlled circuit breakers.
Build new 115 kV transfer bus.

Upgrade Higgins Sw. 127 and 129 to SCADA switches.

Install an SPS scheme to guard against a Placer-Gold Hill 115 kV Line overload.

The project is expected to cost between $1M and $5M.

BACKGROUND

Higgins Substation is located in the City of Lake of the Pines, within Nevada County,
which is approximately 40 miles northeast of Sacramento. This distribution substation
serves approximately 8,400 customers in the City of Lake of the Pines and the Alta
Sierra community. Higgins is connected to the transmission grid via the Drum-Bell 115
kV Line and serves electric customers via three 115/12 kV distribution transformers. In
2006, Higgins reached an electric peak demand of 38 MW and is projected to annually
increase at a rate of 0.8 MW or 2% per year.

The Drum-Bell 115 kV Line is comprised of 44 miles (including all tap lines) of various
conductor sizes and is constructed mainly on lattice steel towers. Originating from
Drum Substation, the 115 kV transmission line traverses in a northeast to southwest
direction along Highways 80 and 49. Higgins 115 kV line protection is comprised of
MOAS Nos. 146 and 156. Under this bus arrangement, the customers at Higgins
experience all outages that affect the Drum-Bell 115 kV Line.
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Review of the outage data collected by the Company’s outage review process shows
the Drum-Bell 115 kV Line is subjected to an average of 5 outages, which translates to
42 outage minutes per year. The installation of 115 kV circuit breakers will improve
service reliability to customers served by Higgins Substation. It is also recommended to
build a 115 kV transfer bus and relocate Higgins Switch No. 169. This will provide the
operating flexibility to perform breaker maintenance work and conforms to substation
standard requirements.

BASE CASE AND STUDY ASSUMPTIONS

PG&E used base cases and assumptions approved by the 2008 expansion plan study
group and the CAISO.

STUDY CRITERIA

CAISO grid planning criteria

OTHER ALTERNATIVES CONSIDERED

Alternative 1: Status Quo

This alternative is not recommended because it does not address the capacity issues.

Alternative 2: Convert Higgins 115 kV bus to a ring bus configuration

In addition to upgrading Higgins MOAS Nos. 146 and 156 with 115 kV circuit breakers,
this alternative would convert the Higgins 115 kV single bus to a ring bus arrangement
by upgrading the Higgins Circuit Switcher Nos. 136 and 166 with circuit breakers. This

alternative is projected to cost $6 million and is not recommended because of its high
cost and incremental reliability benefits in comparison to the preferred alternative.

PROJECT SCHEDULE

Environmental and Permitting Processes — Not Applicable
Design — TBD

Major Equipment — TBD

Construction — TBD

Operation Date — January 2009
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KEY ISSUES

Land-Use Restrictions — None

Environmental Concerns — None

Special Metering or Protection - TBD

Common Mode Exposure Items — None
Interaction with other Projects or Studies — None

GEPSLF MODELING INFORMATION

N/A

MISCELLANEQOUS DATA

e PG&E will construct, own, and finance the project
e PG&E will be the planned operator of the project

ATTACHMENTS

1. Scope Diagram
2. Project Power Flow Plots
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Attachment 1: Scope Diagrams
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Figure 4-10: Scope Diagram
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Attachment 2: Project Power Flow Plots

Figure 4-11: Pre and Post Project — Normal Conditions
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Camden 70 kV Breaker Installation

TARGETED IN-SERVICE DATE

May 2009

PURPOSE AND BENEFIT

Reliability — NERC Compliance and Operational Flexibility

PROJECT CLASSIFICATION

This is a new project

DESCRIPTION AND SCOPE OF PROPOSED PROJECT

Install a 70 kV bus with circuit switcher with SCADA, and two 70 kV line circuit breakers
with SCADA at Camden Substation.

The estimated cost for this alternative is between $2M and $4M.

BACKGROUND

Camden Substation, located near the city of Riverdale in Fresno County is
approximately 20 miles south of Fresno on State Highway 41. It is a distribution
substation that serves the greater Riverdale area load. Camden is connected to the
transmission grid via the Caruthers-Kingsburg 70 kV Line. Camden Substation has two
70/12 kV transformer banks that support the Lemoore distribution planning area through
four distribution feeders.

The Caruthers-Kingsburg 70 kV Line is comprised of approximately 40 circuit miles
(including all tap lines) of various conductor sizes and is constructed mainly on single
wood poles. Originating from Kingsburg Substation, the 70 kV transmission line
traverses east to west along Davis Ave. The 70 kV transmission line then branches
north from Camden Junction to a normally open Caruthers CB No. 22 and south to a
normally open Lemoore NAS SW No. 55. The Caruthers-Kingsburg 70 kV Line serves
Camden Substation, which had a projected electric peak demand of about 29.3 MW for
the summer of 2008. Camden is tapped on the Caruthers-Kingsburg 70 kV Line and
does not have 70 kV line sectionalizing capability. Under this arrangement, electric
customers (3,617) served from Camden can experience all momentary and sustained
outages on the Caruthers-Kingsburg 70 kV Line.
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Review of the outage data collected by the Company’s outage review process shows
the Caruthers-Kingsburg 70 kV Line is subjected to an average of 5 outages and
614,000 outage minutes per year. Installing new 70 kV circuit breakers with SCADA at
Camden will provide the sectionalizing capability to isolate a transmission line fault. As
a result, transmission line caused outages which normally impact Camden will be
significantly reduced. However, it will not eliminate all line outages as Camden will still
be served on a radial line until the completion of the Caruthers-Kingsburg 70 kV Line
Reconductor Project. This project will mitigate the impacts of a bus and bank outage.

BASE CASE AND STUDY ASSUMPTIONS

PG&E used base cases and assumptions approved by the 2008 expansion plan study
group and the CAISO.

STUDY CRITERIA

CAISO grid planning criteria

OTHER ALTERNATIVES CONSIDERED

Alternative 1. Status Quo

This alternative is not recommended. It does not address a 70 kV line outage which
impacts over 3,600 electric customers at Camden Substation.

Alternative 2: Install 70 kV ring bus configuration at Camden Substation

This alternative proposes to install a 70 kV ring bus configuration at Camden
Substation. This would require four 70 kV circuit breakers with SCADA, and bus
structures in excess of those required for Alternative 2. This alternative is projected to
cost $6 million and is not recommended because of its high cost and incremental
reliability benefits in comparison to the preferred alternative.
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PROJECT SCHEDULE

Environmental and Permitting Processes — None
Design — Complete

Major Equipment — Received

Construction — In process

Operation Date — May 2009

KEY ISSUES

Land-Use Restrictions — None

Environmental Concerns — None

Special Metering or Protection — None

Common Mode Exposure Items — None

Interaction with other Projects or Studies — This project, by itself, will not
eliminate all line outage impacts as Camden will still be served on a radial line
until the completion of the Caruthers-Kingsburg 70 kV Line Reconductor Project.

GEPSLF MODELING INFORMATION

Not Applicable

MISCELLANEOUS DATA

PG&E will construct, own, and finance the project
PG&E will be the planned operator of the project

ATTACHMENTS

1. Scope Diagram
2. Demand Forecast

4-28



Attachment 1: Scope Diagr
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Figure 4-12: Proposed Scope Diagram
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Attachment 2;: Demand Forecast

Table 4-3: Area Load Demand Forecast

Growth

Substation/Bank 2009 ‘ 2010 | 2011 ‘ 2012 | 2013 | Rate(MWAT)
Camden Bank 1 6.3 6.4 6.6 6.7 6.9 0.2
Camden Bank 2 10.0 10.2 10.5 10.7 10.9 0.2
Total Area Load 16.3 16.6 17.1 17.4 17.8 0.4

Total Area Load

18.0 -

17.5
’;‘\ 17.0
2
k) —e— Total Area Load
S 165 |

16.0 -

15.5

2009 2010 2011 2012 2013
Year

Figure 4-13: Area Load Demand Curve
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Wilson — Oro Loma 115 kV Line Reconductor

TARGETED IN-SERVICE DATE

May 2009

PURPOSE AND BENEFIT

Reliability — NERC Compliance and LGIP Compliance. This network upgrade was also
identified in the LGIP Process.

PROJECT CLASSIFICATION

This is a new project.

DESCRIPTION AND SCOPE OF PROJECT

The project scope is to reconductor 5.25 miles of 115 kV line between Wilson
Substation (Tower 2/4) and Le Grand Junction (Tower 8/2) with 715.5 AAC conductor or
equivalent for a summer normal rating of 126 MVA and a summer emergency rating of
148 MVA. In addition, this work would also include modifying and upgrading relay
protection at remote terminals located at Wilson and Oro Loma Substations. If
necessary, this work will also include obtaining necessary land and environmental
permitting to complete reconductoring work

The project is expected to cost between $2M and $3M.

BACKGROUND

Pacific Gas and Electric Company’s Wilson Substation is located in Merced County on
Yosemite Parkway near the junction of Highways 99 and 140. Wilson Substation has
two 230/115 kV transformers. The power is stepped down to 115 kV and transmitted
over two 115 kV transmission lines, Wilson — Oro Loma and Wilson — Le Grand. These
two 115 kV lines travel to south and connect into Panoche Substation.

The Wilson — Oro Loma 115 kV Line is approximately 40 miles in length and is

comprised of different conductors. The conductor ratings for the Wilson — Oro Loma
115 kV transmission lines are summarized in the table below.
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Table 4-4: Wilson - Oro Loma 115 kV Line Characteristics

Summer Summer Winter Winter
Normal Emergen Normal Emergen
Rating cy Rating Rating cy Rating
(Amps) (Amps) (Amps) (Amps)

Line Sections Conductor Type

Wilson Sub — Pole | 2.73 miles of 336.4

2/A ACSR 89 102 129 137
Pole 2/4 to Pole 2/8 | 5.25 miles of 266.8 AAC 68 80 103 110
Pole 2/8 to El Nido 6.51 miles of 397.5 AAC 88 102 133 142
El Nido — Oro Loma | 25.9 miles of 397.5 AAC 88 102 133 142

Panoche Substation also has two 230/115 kV transformers and has access to power
from major power plants. Panoche Energy Center, LLC, plans to install a 401 MW
combined cycle generating facility (PEC), near the Company’s Panoche Substation in
Fresno County. PEC has obtained a CEC Permit and is under construction. The
Company has executed an Interconnection Agreement with PEC to provide the
interconnection services. The forecast commercial operation date is August 2009.

BASE CASE AND STUDY ASSUMPTIONS

PG&E used base cases and assumptions approved by the CAISO in the LGIP process
for interconnection of the Panoche Energy Center.

STUDY CRITERIA

CAISO grid planning criteria

OTHER ALTERNATIVES CONSIDERED

Alternative 1: Status Quo

This alternative is not recommended as it does not address an emergency overload on
the Wilson — Oro Loma 115 kV Line (section between Wilson Substation and Le Grand
Junction).

Alternative 2: Install a Special Protection Scheme (SPS) at Herndon Substation

This alternative proposes to install the SPS at Herndon Substation to mitigate the

overload on the Wilson — Oro Loma 115 kV Line resulting from the PEC generation
interconnection at Panoche. This alternative is not recommended due to its higher cost.
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PROJECT SCHEDULE

Environmental and Permitting Processes — TBD
Design — TBD

Major Equipment — TBD

Construction — TBD

Operation Date — May 2009

KEY ISSUES

Land-Use Restrictions — TBD

Environmental Concerns — TBD

Special Metering or Protection - None

Common Mode Exposure Items - None

Interaction with other Projects or Studies — Panoche Energy Center
Interconnection Project

GEPSLF MODELING INFORMATION

#Modifies the existing Wilson - Le Grand Junction section of the Wilson-Oro Loma 115 kV Line to account
#for the reconductoring of the 266.8 AAC segments to 715 AAC conductor.
OLDSECDD 34118, 34136, CKT=1, SEC=1, STATUS=1,+

RPU=.01249, XPU=.044698, BPU=.0065895, MVA1=89, MVA2=102, MVA3=98, MVA4=109

MISCELLANEQOUS DATA

PG&E will construct, own, and finance the project
PG&E will be the planned operator of the project

ATTACHMENTS

1. Single Line Diagrams
2. Power Flow Summary
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Attachment 1: Scope Diagrams
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Figure 4-14: Proposed Single Line Diagram
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Attachment 2: Power Flow Summary

Table 4-5: Power Flow Results from CAISO study “Planning for Second Dry Year Operation

Reliability”
Double (N-2) Contingency Results (Overload > 130%)
Contingency Overload Rating Loading %
Table Mt-Rio Oso 230kV .
Palermo-Colgate 230KV Pease-Rio Oso 115kV 507 A 747 A 147.4
Gold Hill-Eight Mile 230kV Table Mt-Palermo
% | Gold Hill-Lodi STIG 230kV 230kV SreA | 1394A | 1428
W | Table Mt-Rio Oso 230kV .
£ | palermo-Colgate 230KV Bogue-Rio Oso 115kV | 512 A 693 A 135.4
o . . .
Table Mt-Rio Oso 230kV Eight Mile-Tesla
4
Table Mt-Palermo 230kV 230kV 976 A 1287 A 131.9
Table Mt-Rio Oso 230kV Palermo-Bogue
Palermo-Colgate 230kV 115kvV 417 A 546 A 131.5
Manteca-Vierra 115kV Tesla-Salado-
Tesla-Manteca 115kV Manteca 115kV 326 A 828 A 2538
Schulte-Lammers 115kV Vierra-Tracy-Kasson
Tesla-Manteca 115kV 115kV 602 A 1299 A | 215.6
Schulte-Lammers 115kV
E Tesla-Manteca 115KV Tesla-Tracy 115kV 974 A 1915A | 196.6
S | Manteca-Vierra 115kV .
> -
Z | Tesla-Manteca 115kV Kasson-Louise 60kV 385 A 718 A 186.5
< | Manteca-Vierra 115kV Kasson 115/60kV
c
8 Tesla-Manteca 115kV Bank 91 MVA | 130 MVA| 142.8
Stanislaus-Manteca #2 115kV Stanislaus-Melones-
Stanislaus-Melones-Manteca #1 326 A 457 A 140.2
Manteca #3 115kV
115kV
Tesla-Manteca 115kV Schulte-Lammers
Tesla-Salado-Manteca 115kV 115kV 1125 A larrA | 1313
Gates-McCall 230kV
Panoche-Kearney 230kV (Henrietta Tap- 975A | 1498A | 153.6
Panoche-Helm 230kV
McCall)
> Wilson-Oro Loma
= gg:gg?gr-gea;%%i\z/sokv 115kV (Wilson-Le 398A | 582A | 1462
> 99 Grand Jct)
< | Herndon-Kearney 230kV Dairyland-Le Grand
3 | Gates-Gregg 230kV 115kV 398 A 554.6A | 1627
| Herndon-Kearney 230kV Wilson-Warnerville
Gates-Gregg 230kV 230KV 793A | 1087.3A| 137.1
Gregg-Herndon #1 & #2 230ky | C'€99-Ashlan 230KV | apy o | 11604 A| 1365
(Gregg-Figarden Tap)
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Burns Reliability

TARGETED IN-SERVICE DATE

May 2010

PURPOSE AND BENEFIT

Reliability — Operational Flexibility and Improved Service Restoration. This project will
significantly reduce outage minutes for customers in the communities of Ben Lomand,
Big Basin and Davenport.

PROJECT CLASSIFICATION

This is a new project.

DESCRIPTION AND SCOPE OF PROPOSED PROJECT

This project scope is to install a 60 kV circuit breaker at Burns Substation on the 60 kV
line up to Monta Vista. The Burns 60 kV bus will be reconfigured to accommodate the
new breaker, and SCADA will be installed at Burns. The project will also install SCADA-
operated switches at Big Basin Substation and at Lone Star Junction.

The cost of this project is estimated to range between $3M and $5M.

BACKGROUND

The communities of Ben Lomand, Big Basin and Davenport are served by a long 60 kV
wood-pole transmission line out of Monta Vista Substation in Cupertino. At Burns
Substation, there is a 60/21 kV “step-up” transformer that permits the distribution
system out of Camp Evers Substation to supply the 60 kV distribution load.

However, the existing 60 kV system lacks SCADA, and without a breaker at Burns to

help isolate faults up towards Monta Vista, restoring service to customers is a long,
manual process that can take hours.
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BASE CASE AND STUDY ASSUMPTIONS

PG&E used base cases and assumptions approved by the 2008 expansion plan study
group and the CAISO.

STUDY CRITERIA

CAISO grid planning criteria

OTHER ALTERNATIVES CONSIDERED

Alternative 1: Status Quo

This alternative is not recommended because it does not reduce the customer outage
minutes in this area.

PROJECT SCHEDULE

Environmental and Permitting Processes — None
Design — Summer 2009

Major Equipment — Summer 2009

Construction — Summer 2009 through Spring 2010
Operation Date — May 2010

KEY ISSUES

Land-Use Restrictions — None
Environmental Concerns — None
Special Metering or Protection — None
Common Mode Exposure Items — None
Interaction with other Projects — None

GEPSLF MODELING INFORMATION

# No modeling changes in powerflow cases needed

MISCELLANEQOUS DATA

e PG&E will construct, own, and finance the project
e PG&E will be the planned operator of the project
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ATTACHMENTS

1. Scope Diagram
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Attachment 1: Scope Diagram
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Figure 4-15: Project Scope for the Burns Reliability Project
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Daly City Bus Reconfiguration

TARGETED IN-SERVICE DATE

December 2010

PURPOSE AND BENEFIT

Reliability — NERC Compliance

PROJECT CLASSIFICATION

This is a new project.

DESCRIPTION AND SCOPE OF PROJECT

This project proposes to install two new 115 kV line circuit breakers with SCADA and a
new low profile 115 kV bus at Daly City Substation by December 2010. This project
also proposes to install two new 115 kV bus sectionalizing breakers with SCADA and
disconnect switches.

This project is expected to cost between $5M and $10M.

BACKGROUND

Daly City Substation is located within the City of Daly City, San Mateo County. Itis a
distribution substation that serves the greater Daly City area load. Daly City is
connected to the transmission grid via the San Mateo-Daly City Nos. 1 & 2 115 kV
Lines. Daly City has two 115/12 kV distribution banks that supports the distribution
planning area through twelve distribution feeders. Daly City has a recorded 2007
summer peak load of 80 MW and provides electric service to 40,000 customers.

Daly City is currently a looped substation with bus sectionalizing protection that meets
the standard 2-bank station design. However, the existing 115 kV bus is not
constructed in the traditional string bus arrangement. The 115 kV bus does not have
the flexibility to meet the design standards of a 3-bank station. PG&E’s Substation
Maintenance department initiated a deteriorated facility project to replace Daly City
Bank 1. PG&E initiated a capacity project install a third distribution bank at Daly City
that would be completed concurrently. Connection of the third transformer to the
existing 115 kV bus was the only feasible option. This direct connection would make
the bus arrangement non-standard and significantly reduces the operating flexibility to
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perform clearances and maintenance. Under this bus arrangement, any maintenance
clearance of the new Bank No. 3 would also require a clearance of the adjacent Bank
No. 1 and vice versa. If the two banks can not be cleared at the same time then
maintenance work would have to be deferred or customers would have to experience a
planned outage. The direct connection also places the two banks at risk for a bus
outage.

Because of the degrade in reliability that the direct connection of the new bank causes,
it is recommended to build a standard low profile 115 kV bus. To retain a looped station
configuration, it is recommended to install two new 115 kV line circuit breakers with
SCADA. To reduce the impacts of a bus outage, it is recommended to install two new
115 kV bus sectionalizing circuit switchers with SCADA. Completion of this work retains
the bus design standards for a 3-bank station and provides the necessary operating
flexibility to perform routine clearances and maintenance.

BASE CASE AND STUDY ASSUMPTIONS

PG&E used base cases and assumptions approved by the 2008 expansion plan study
group and the CAISO.

STUDY CRITERIA

CAISO grid planning criteria

OTHER ALTERNATIVES CONSIDERED

Alternative 1: Status Quo

This alternative is not recommended. This alternative does not address the potential
overload issue.

PROJECT SCHEDULE

Environmental and Permitting Processes — TBD
Design — TBD

Major Equipment — TBD

Construction — TBD

Operation Date — December 2010

3-42



KEY ISSUES

Land-Use Restrictions — TBD
Environmental Concerns — TBD
Special Metering or Protection — TBD
Common Mode Exposure Items — TBD
Interaction with other Projects — TBD

MISCELLANEQOUS DATA

e PG&E will construct, own, and finance the project
e PG&E will be the planned operator of the project

ATTACHMENTS

1. Scope Diagram
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Attachment 1: Scope Diagram
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Figure 4-16: Scope Diagram
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Menlo Area 60 kV System Upgrade

TARGETED IN-SERVICE DATE

May 2010

PURPOSE AND BENEFIT

Reliability — NERC Compliance

PROJECT CLASSIFICATION

This is a new project.

DESCRIPTION AND SCOPE OF PROJECT

This project proposes to replace fifteen 600 Amp rated switches with 1,200 Amp rated
switches and to upgrade the limiting components on the Jefferson-Stanford and Cooley
Landing-Stanford 60 kV lines. The 60 kV buses at Glenwood and Menlo substations
would be reconductored with bundled 1113 AAC conductor, and two breakers would be
installed at Menlo Substation to improve transmission reliability. This project also
proposes to reconductor the Glenwood-Menlo 60 kV line section with a conductor rated
at 1100 Amps or greater (approximately 2 miles long).

This project is expected to cost between $5M and $10M.

BACKGROUND

Stanford University and the communities of Atherton and Menlo Park (approximately
15,490 electric customers) are served by two 60 kV transmission lines: one line
emanates from Jefferson Substation; the other line from Cooley Landing Substation.
The Jefferson-Stanford 60 kV Line is comprised of approximately 10 circuit miles of
mainly 715.5 kemil AAC conductor. This line primarily utilizes an overhead wood-pole
construction, with two underground sections: 3,077 feet between Emerald Lake Junction
and Menlo Junction and 4,520 feet between Menlo Junction and Stanford. The Cooley
Landing-Stanford 60 kV Line is comprised of approximately 8 circuit miles of mainly
715.5 kemil AAC conductor. This line primarily utilizes overhead wood-pole
construction, with approximately 1.55 miles of line underground between Cooley
Landing Substation and S.R.I Junction.

The capacity of these 60 kV lines emanating from Jefferson and Cooley Landing
substations is limited by a 60 kV line section between Glenwood and Menlo substations,
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as well as fifteen 600-Amp switches at various locations on these 60 kV lines. The
limiting switches are located at Emerald Lake, Las Pulgas, Menlo, Glenwood and SRI
substations. Under peak 2009 conditions, planning studies conclude that the mentioned
600-Amp line switches could overload under an outage of either Jefferson-Stanford

60 kV or Cooley Landing-Stanford 60 kV Line while Stanford’s Cardinal Cogeneration
unit is offline. Another limiting component on the Cooley Landing-Stanford line is the
Glenwood 60 kV bus. The bus consists of 250 kemil Cu conductor.

Stanford’s demand is currently about 40 MW, and the university has announced plans
to increase their load to approximately 60 MW by 2020. If the Company had to supply
its distribution load and the Stanford campus for these [L-1/G-1] contingencies, the 2009
emergency loadings mentioned above would increase by about 450 Amps, and the
2017 emergency loadings would increase by over 700 Amps. However, since a formal
load-service agreement is not in place with the university, reinforcing the 60 kV system
to enable Stanford to be served for these [L-1/G-1] contingencies is beyond the scope
of this project. Transmission Planning is considering converting the 60 kV system to
115 kV, within the next five to ten years.

A fault on the Cooley Landing-Stanford 60 kV Line would result in outages of Menlo
Transformer Nos. 2 and 4, and the distribution transformers at SRI, Glenwood and
Stanford substations. A fault on the Jefferson-Stanford 60 kV Line would result in
outages of Menlo Transformer Nos. 1 and 3 as well as Emerald Lake’s distribution
transformer bank.

BASE CASE AND STUDY ASSUMPTIONS

PG&E used base cases and assumptions approved by the 2008 expansion plan study
group and the CAISO.

STUDY CRITERIA

CAISO Grid Planning Criteria

OTHER ALTERNATIVES CONSIDERED

Alternative 1: Status Quo

This alternative is not recommended. This alternative does not address the potential
overload and reliability issues.
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Alternative 2: Rerate the fifteen 600-Amp Switches and Buses

This alternative proposes to re-rate the existing fifteen 600-Amps switches on the
Jefferson-Stanford and Cooley Landing-Stanford 60 kV Lines as well as the Glenwood
60 kV Bus. Most of these switches are over 40 years old and they would require some
maintenance in order to increase their capabilities, as well as the capability of the
Glenwood Bus. These switches and Glenwood bus will still need to be replaced and
reconductored a couple of years later since the re-rate will not provide adequate line
capacity for the foreseeable future. This alternative is not recommended

PROJECT SCHEDULE

Environmental and Permitting Processes — None
Design — TBD

Major Equipment — TBD

Construction — TBD

Operation Date — May 2010

KEY ISSUES
e Land-Use Restrictions — None
e Environmental Concerns — None
e Special Metering or Protection — None
e Common Mode Exposure Items — None
¢ Interaction with other Projects — None
e Clearances during Construction — TBD

GEPSLF MODELING INFORMATION

# Menlo Area 60 kV Switch Replacements

# Description:

# This project will replace fifteen limiting switches in Menlo 60 kV Area
#
#Replace Menlo 60 kV Switches with 1200 amp rated switches
#
## Jefferson - Stanford 60 kV Line (Jefferson - Emerald Lake 60 kV Line)

# Emerald Lake Switch No. 37. Limiting is 600 Amp Switch.

OLDSECDD 33377, 33380, CKT=1, SEC=1, STATUS=1, MVA1=124.7, MVA2=124.7, MVA3=124.7, MVA4=124.7
## Jefferson - Stanford 60 kV Line (Emerald Lake - Las Pulgas Jct. 60 kV Line)

# Emerald Lake Switch No. 39 and Las Pulgas Jct Switch No. 57. Limiting is 600 Amp Switch.

OLDSECDD 33377, 33393, CKT=1, SEC=1, STATUS=1, MVA1=124.7, MVA2=124.7, MVA3=124.7, MVA4=124.7
# # Jefferson - Stanford 60 kV Line (Las Pulgas Jct.- Menlo Jct. 60 kV Line)

# Las Pulgas Jct Switch No. 59 and Menlo Jct Switch No. 77. Limiting is 600 Amp Switch.

OLDSECDD 33393, 33385, CKT=1, SEC=1, STATUS=1, MVA1=124.7, MVA2=124.7, MVA3=124.7, MVA4=124.7
# # Jefferson - Stanford 60 kV Line (Menlo Jct - Menlo 60 kV Line)

# Menlo 60 kV Switches No. 19, 89 and 17. Limiting is 600 Amp Switch.

OLDSECDD 33383, 33385, CKT=1, SEC=1, STATUS=1, MVA1=124.7, MVA2=124.7, MVA3=124.7, MVA4=124.7
# # Cooley Landing - Stanford 60 kV Line (Cooley Landing - SRI 60 kV Line)

# SRI Switch No. 47 Limiting is 600 Amp Switch.

OLDSECDD 33375, 33382, CKT=1, SEC=1, STATUS=1, MVA1=124.7, MVA2=124.7, MVA3=124.7, MVA4=124.7
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# # Cooley Landing - Stanford 60 kV Line (SRI - Glenwood 60 kV Line)

# SRI Switch No. 49, Glenwood Switch Nos. 57, 77, 87, 59. Glenwood bus to be reconductored with bundled 1113 AL
OLDSECDD 33381, 33382, CKT=1, SEC=1, STATUS=1, MVA1=124.7, MVA2=124.7, MVA3=124.7, MVA4=124.7

# # Cooley Landing - Stanford 60 kV Line (Glenwood - Menlo 60 kV Tap)

# Reconductor Glenwood - Menlo 60 kV section

# TL to be reconductor with 1113 AL.

OLDSECDD 33381, 33384, CKT=1, SEC=1, STATUS=1, MVA1=96, MVA2=110, MVA3=115, MVA4=130
# # Cooley Landing - Stanford 60 kV Line (Menlo 60 kV Tap - Menlo 60 kV)

# TL to be reconductored with1113 AL

OLDSECDD 33384, 33390, CKT=1, SEC=1, STATUS=1, MVA1=96, MVA2=110, MVA3=115, MVA4=130
# #END

MISCELLANEQOUS DATA

e PG&E will construct, own, and finance the project
e PG&E will be the planned operator of the project

ATTACHMENTS

1. Scope Diagram
2. Power Flow Summary
3. Pre and Post Project Power Flow Plots
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Attachment 1: Scope Diagram
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Figure 4-17: Menlo Area 60 kV Upgrade
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Attachment 2: Power Flow Summary

Table 4-6: Power Flow Summary

Normal/Contingency

Facility Affected

2009 Pre-

2009 Post

Project

Project

. 0 0
Normal Conditions Jefferson -Stanford 60 KV 56% 28%
ey Line
C_ooIey Landmg Glenwood 60 kV 117% 59%
Line Section
it 0, 0,
Normal Conditions Cooley Landing -Stanford 60% 23%
Jefferson-Emerald Lake 60 kV 60 kV 117% 5506

Line section
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Attachment 3: Pre and Post Project Power Flow Plots

Figure 4-18: All Facilities in Service, Year 2009 (Pre-Project)
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Figure 4-19: Outage of Cooley Landing-Glenwood section of Cooley Landing-Stanford 60 kV
Line, overlapped with Cardinal Cogen offline (Stanford load dropped) Pre-Project
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Figure 4-20: Outage of Jefferson-Menlo Junction section of the Jefferson-Stanford 60 kV Line,
overlapped with Cardinal Cogen offline (Stanford load dropped) Pre-Project
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Figure 4-22: Outage of Cooley Landing-Glenwood section of Cooley Landing-Stanford 60 kV
Line, overlapped with Cardinal Cogen offline (Stanford load dropped) - Post-Project.

Note: The voltage problems would be solved when Jefferson Bank 1 is installed by July 2009.
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Figure 4-23: Outage of Jefferson-Menlo Junction section of the Jefferson-Stanford 60 kV Line,
overlapped with Cardinal Cogen offline (Stanford load dropped) Post-Project
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Tri-Valley Voltage Control

TARGETED IN-SERVICE DATE

November 2010

PURPOSE AND BENEFIT

Reliability — NERC Compliance and Operating Flexibility

PROJECT CLASSIFICATION

This is a new project.

DESCRIPTION AND SCOPE OF PROJECT

The project scope is to install three 48 MVAR shunt reactors on the North Dublin-
Vineyard 230 kV Line. The reactors will be installed on the line-side of the station circuit
breakers at Vineyard Substation (2 shunt reactors) and North Dublin Substation

(1 shunt reactor). All of the shunt reactors will be in-service except for the second shunt
reactor at Vineyard Substation, which will serve as a spare. If necessary, the project
scope may also include the upgrade of terminal equipment at North Dublin and
Vineyard substations to accommodate the shunt reactors.

This project is expected to cost between $10M and $15M.

BACKGROUND

Several years ago, PG&E completed the Tri-Valley Electric Capacity Project, which
constructed new 230 kV lines into Vineyard Substation and into new Cayetano and
North Dublin substations. These substations serve over 19,000 customers in the cities
of Pleasanton, Dublin and Livermore. Peak demand at these three substations is about
140 MW.

The Contra Costa-Newark No. 2 230 kV Line was used to loop into these three
substations. As part of the Certificate of Public Convenience and Necessity (CPCN) for
the Tri-Valley Project, the CPUC required that 22.4 miles of the new 230 kV lines be
constructed underground. The underground sections are distributed as follows:

e Lone Tree-Cayetano 230 kV Line — 2.4 miles of underground cable,
e Cayetano-North Dublin 230 kV Line — 3.1 miles of underground cable,
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e North Dublin-Vineyard 230 kV Line — 11.2 miles of underground cable, and
e Vineyard-Newark 230 kV Line — 5.7 miles of underground cable.

Due to the long length of underground cable in this 230 kV path, high levels of line
charging currents exist in these cables, which can lead to high over-voltages on the
cables should a long section of cable be “unloaded.”

Planning analysis shows that opening the Contra Costa-Cayetano-Newark 230 kV path
at Newark or Contra Costa during off-peak, low-load conditions will result in the 230 kV
voltages in the Tri-Valley area rising to 260 kV, or 13% over rated voltage. These
voltage levels are well above operating guidelines.? Even during peak-load conditions,
opening the path can result in voltages rising to 256 kV, or 12% over rated voltage.

Because of these potential over-voltages on opening the Contra Costa-Cayetano-
Newark 230 kV path, clearances are risky and operating flexibility is very limited in this
area. Furthermore, these over-voltages will affect the life expectancy of the
underground cables. Southwire, the cable manufacturer for the North Dublin-Vineyard
and Vineyard-Newark underground cable sections, had designed these cables to not
exceed 245 kV for more than 15 minutes. Exceeding this limitation will lead to
accelerated degradation of the cables and will jeopardize their warranties.

BASE CASE AND STUDY ASSUMPTIONS

PG&E used base cases and assumptions approved by the 2008 expansion plan study
group and the CAISO.

STUDY CRITERIA

CAISO grid planning criteria

OTHER ALTERNATIVES CONSIDERED

Alternative 1: Status Quo

This alternative is not recommended because it does not eliminate the high voltage risk
to equipment in the Tri-Valley 230 kV system. Operating flexibility is severely limited. In
addition, degradation and possible failure of the Vineyard cables could result.

Alternative 2: Install a 150 MVAR Shunt Reactor at Underground-Overhead Transition
on the North Dublin-Vineyard 230 kV Line

2 Utility Standard UO S1036 and the California Independent System Operator Corporation’s (CAISO) Operating
Procedure T-105 state that the 230 kV system voltages should be within the low- and high-operating limit of 224 kV
and 242 kV, respectively.
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This alternative proposes to install a 150 MVAR shunt reactor, comprised of three,
50 MVAR steps, on the North Dublin-Vineyard 230 kV Line at the location south of
Vallecitos Road where the underground cables transition to overhead lines.

This is not recommended because of the potential permitting and land acquisition
issues and the expected higher cost for this alternative. In addition, this alternative
does not provide any redundancy should the new reactor be off-line for maintenance.
The cost for this alternative is estimated to be over $10 million.

Alternative 3: Loop the North Dublin-Vineyard 230 kV Line into Las Positas Substation

This alternative proposes to loop the North Dublin-Vineyard 230 kV Line into Las
Positas Substation.

The Las Positas Substation is a looped substation with six existing elements connected
to its 230 kV bus. Bringing the North Dublin-Vineyard 230 kV Line into the substation
will increase the number of elements to eight. The bus configuration will need to be
upgraded to a breaker-and-a-half (BAAH) configuration to accommodate these new
connections.

This alternative addresses the over-voltage problem and other local system issues.
However, this alternative is expected to be much more costly than Alternative 2. And,
given the potential time and costs needed to construct a new BAAH arrangement and
loop the North Dublin-Vineyard line into Las Positas, a temporary reactor installation is
needed to mitigate any over-voltage issues during construction. The project team is
being requested to analyze the feasibility, timing and cost of this alternative, to
determine if it is competitive with Alternative 2.

PROJECT SCHEDULE

Environmental and Permitting Processes — TBD
Design — TBD

Major Equipment — TBD

Construction — TBD

Operation Date — November 2010

KEY ISSUES
e Land-Use Restrictions — TBD
e Environmental Concerns — TBD
e Special Metering or Protection — TBD
e Common Mode Exposure Iltems — TBD
e Interaction with other Projects — TBD
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GEPSLF MODELLING INFORMATION

#A. SIMULATE THE NORTH DUBLIN CB 322 AND VINEYARD CB 212 ON THE NORTH DUBLIN-VINEYARD 230 KV LINE
#REMOVING THE ORIGNAL NORTH DUBLIN-VINYARD 230 KV LINE

PURGE 30537,35224,1,1

#SIMULATE THE NORTH DUBLIN CB 322

NEWBUSD 30538,NDBCB322,230,1,1.01,16,316,,,,,390

NEWSECDD 30537,30538,1,1,,0.005,,999,999,999,999,1,16,316,390

#SIMULATE THE VINEYARD CB 212

NEWBUSD 35228,VINCB212,230,1,1.01,16,316,,,,,390

NEWSECDD 35228,35224,1,1,,0.005,,999,999,999,999,1,16,316,390

#NEW NORTH DUBLIN-VINEYARD 230 KV LINE

NEWSECDD 30538,35228,1,1,0.003387,0.022391,0.679252,352,400,400,400,1,16,316,390

#B. INSTALLING SHUNT REACTORS AT NORTH DUBLIN AND VINEYARD SUBSTATION

#INSTALLING SHUNT REACTORS AT VINEYARD SUBSTATION

#NOTE: THE SECOND SHUNT REACTOR AT VINEYARD SUBSTATION IS A SPARE. IT IS NOT SHOWN IN THE MODEL.
# INCREASE "B0" TO -96 IN MODELING THE SPARE

NEWSVD 35228 ID=v ST=0 TYPE=0 VBAND=0.01 BINIT=0 NO=1 B0=-48 AREA=16 ZONE=316

#INSTALLING SHUNT REACTORS AT NORTH DUBLIN SUBSTATION

NEWSVD 30538 ID=v ST=0 TYPE=0 VBAND=0.01 BINIT=0 NO=1 B0=-48 AREA=16 ZONE=316

#

#END

#

#NOTE: THE FOLLOWING CHANGE FILE IS TO SIMULATE THE OTHER CB ON THE CONTRA COSTA-LONETREE-

# CAYETANO-NORTH DUBLIN-VINEYARD-NEWARK 230 KV PATH. THIS ADDITIONAL CHANGE FILE IS TO SIMULATE
# OPEN ENDING THE 230 KV PATH

#

#
# CONTRA COSTA-LONETREE 230 KV LINE

#TEMPORARY TURNING OFF ORIGNAL THE CONTRA COSTA-LONETREE 230 KV LINE
OLDSECDD 30525,30567,1,1,0,,,,,1151111,

# LONETREE 2032 AND 2042

NEWBUSD 30572,LONECB1,230,1,1.01,8,308,,,,,390

NEWSECDD 30572,30567,1,1,,0.005,,999,999,999,999,1,8,308,390

#CONTRA COSTA CB 520

NEWBUSD 30524,COCOCB1,230,1,1.01,8,308,,,,,390

NEWSECDD 30525,30524,1,1,,0.005,,999,999,999,999,1,8,308,390

#CONTRA COSTA-LONETREE 230 KV LINE

NEWSECDD 30524,30572,1,1,0.001349,0.008246,0.016935,352,400,433,460,1,16,316,390
#

# LONETREE-CAYETANO 230 KV LINE WITH USP TAP

#TEMPORARY TURNING OFF ORIGNAL THE LONETREE-USP TAP 230 KV LINE
OLDSECDD 30567,30590,1,1,0,,,,,11s11

#TEMPORARY TURNING OFF ORIGNAL THE USP TAP-CAYETANO 230 KV LINE
OLDSECDD 30590,30530,1,1,0,,,,,11,,511,

# LONETREE CB 2012 AND 2022

NEWBUSD 30566,LONECB,230,1,1.01,8,308,,,,,390

NEWSECDD 30567,30566,1,1,,0.005,,999,999,999,999,1,16,316,390

# CAYETANO 272

NEWBUSD 30522,CYTCB1,230,1,1.01,16,316,,,,,390

NEWSECDD 30522,30530,1,1,,0.005,,999,999,999,999,1,16,316,390

#NEW LONETREE-USP TAP 230 KV LINE

NEWSECDD 30566,30590,1,1,0.003041,0.017729,0.036133,352,400,433,460,1,16,316,390
#NEW USP TAP-CAYETANO 230 KV LINE

NEWSECDD 30590,30522,1,1,0.000902,0.005691,0.143643,352,400,433,460,1,16,316,390
#

#CAYETANO-NORTH DUBLIN 230 KV LINE

#TEMPORARY TURNING OFF ORIGNAL THE CAYETANO-NORTH DUBLIN 230 KV LINE
OLDSECDD 30530,30537,1,1,0,,,,,11s151s

#CAYETANO CB 292

NEWBUSD 30531,CYTCB,230,1,1.01,16,316,,,,,390

NEWSECDD 30530,30531,1,1,,0.005,,999,999,999,999,1,16,316,390

#NORTH DUBLIN CB 312

NEWBUSD 30532,NDBCB1,230,1,1.01,16,316,,,,,390

NEWSECDD 30532,30537,1,1,,0.005,,999,999,999,999,1,16,316,390

#NEW CAYETANO-NORTH DUBLIN 230 KV LINE
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NEWSECDD 30531,30532,1,1,0.000715,0.005392,0.182050,400,400,400,400,1,16,316,390
#

#NEWARK-VINEYARD 230 KV LINE

#TEMPORARY TURNING OFF ORIGNAL THE NEWARK-VINEYARD 230 KV LINE
OLDSECDD 35219,30630,1,1,0,,,,,115111,

#NEWARK CB 540

NEWBUSD 30632,NEWKCB,230,1,1.01,16,316,,,,,390

NEWSECDD 30632,30630,1,1,,0.005,,999,999,999,999,1,16,316,390

#VINEYARD CB 222

NEWBUSD 35226,VINCB222,230,1,1.01,16,316,,,,,390

NEWSECDD 35219,35226,1,1,,0.005,,999,999,999,999,1,16,316,390

#NEW NEWARK-VINEYARD 230 KV LINE

NEWSECDD 35226,30632,1,1,0.003949,0.024491,0.378761,296,339,400,400,1,16,316,390
#END

MISCELLANEQOUS DATA

e PG&E will construct, own, and finance the project
e PG&E will be the planned operator of the project

ATTACHMENTS

1. Scope Diagram
2. Power Flow Summary
3. Pre and Post Project Power Flow Plots
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Attachment 1: Scope Diagram

>:2

332
North Dublin

Iz
nz
\ Locations of the

1 Mew Shunt

Reactors
1
7

262 2

Vineyard

Garl vy
@ -::uat- PP
Contra Costa Lone Tree
Switchyard s
202 202
2042
22
201 * 050
#1
| 22
UsSwpP-J. W. Ranch
5 <] >
252
Las Positas
230 c]l:) 240
(') Newark

Figure 4-24: Scope Diagram
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Attachment 2: Power Flow Summary

Table 4-7: 2009 Voltage Summary

Scenario Monitored Facilities Pr(i\IZrSLe)ct Po(iillfgcl)]j)ect
Operating Conditions
Newark 230 kV Bus 231kv | 1.00pu| 231kVv | 1.00pu
Vineyard 230 kV Bus 235kv | 1.02pu| 230kV | 1.00 pu
Normal North Dublin 230 kV Bus 237kV | 1.03pu| 231kV | 1.01pu
Cayetano 230 kV Bus 236 kv | 1.03pu | 232kv | 1.01pu
Lonetree 230 kV Bus 235kv | 1.02pu| 232kV | 1.01pu
USWP- JRW 9.1 kV Bus 9.4 kV 1.03 pu 9.2 kV 1.01 pu
Newark CB 340 256 kV | 1.12pu | 235kV | 1.02 pu
Vineyard 230 kV Bus 255kV | 1.11pu| 234kV | 1.02pu
Newark CB 340 open North Dublin 230 kV Bus 251 kv | 1.09pu | 234kV | 1.02pu
Cayetano 230 kV Bus 247 kV | 1.07 pu | 234kVv | 1.02pu
USWP- JRW 9.1 kV Bus 9.7 kV 1.07 pu 9.3 kV 1.02 pu
Emergency Conditions
Vineyard 230 kV Bus 244 kV 1.06 pu 225kv | 0.98 pu
Vineyard-Newark North Dublin 230 kV Bus 244 kV 1.06 pu 228 kV 0.99 pu
230 kV Line Cayetano 230 kV Bus 242 kV | 1.06 pu | 230kV | 1.00 pu
USWP- JRW 9.1 kV Bus 9.5 kV 1.04 pu 9.1kV 1.00 pu
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Attachment 3: Pre and Post Project Power Flow Plots
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Figure 4-25: All Facilities in service, Year 2009 (Pre-Project)
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Figure 4-27: Outage of the Vineyard-Newark 230 kV Line, Year 2009 (Pre-Project)

4-66









gn
Ty,

Figure 4-30: Outage of the Vineyard-Newark 230 kV Line, Year 2009 (Post-Project)
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Humboldt 115/60 kV Transformer Replacements

TARGETED IN-SERVICE DATE

December 2010

PURPOSE AND BENEFIT

Reliability — NERC Compliance

PROJECT CLASSIFICATION

This is a new project.

DESCRIPTION AND SCOPE OF PROJECT

The project scope is to replace Humboldt 115/60 kV Transformer Nos. 1 & 2 with
200 MVA rated, 115/60 kV transformers.

This project is expected to cost between $10M and $15M.

BACKGROUND

Humboldt County is located along California’s northern Pacific coast. Electric
customers in the Humboldt area are mainly served by the Company’s network of 60 kV
transmission lines and distribution substations. Presently, in order to meet the
electricity needs of the area, Humboldt relies heavily on the local generation, a local
synchronous condenser and power imported via four transmission lines. The Humboldt
area demand is projected to reach about 197 MW in 2010 and is expected to increase
at 1.2 MW per year.

The importing transmission lines include two 115 kV lines from Cottonwood Substation,
one 60 kV line from Trinity Substation to the east and one 60 kV line from Mendocino
Substation to the south. The 115 kV lines from Cottonwood are over 100 miles long
and the 60 kV lines from Trinity and Mendocino are 55 and 80 miles long, respectively.
Humboldt Substation currently has two 115/60 kV transformer banks, each with a
normal rating of 36 MVA and a four-hour emergency rating of 45 MVA. Bank No. 1 is
comprised of four single-phase 1947 55°C 12.5 MVA, 115/60 kV transformers (three in
service, with a fourth spare unit), while Bank No. 2 is comprised of three single-phase
1951 55°C, 12.5 MVA, 115/60 kV transformers.
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Planning analysis concluded that the Humboldt 115/60 kV Transformer Nos. 1 & 2 could
potentially overload up to 10% above its winter emergency rating, for an outage of the
one of the Humboldt Bay Power Plant (HBPP) generation tie line overlapped with one
HBPP 60 kV unit during peak loading conditions in 2018.

BASE CASE AND STUDY ASSUMPTIONS

PG&E used base cases and assumptions approved by the 2008 expansion plan study
group and the CAISO.

STUDY CRITERIA

CAISO grid planning criteria

OTHER ALTERNATIVES CONSIDERED

Alternative 1: Status Quo

This alternative is not recommended. This alternative does not address the potential
overload issue.

PROJECT SCHEDULE
e Environmental and Permitting Processes — None
e Design — Started January 2008. Completed August 2008
e Major Equipment —Receive long lead time materials by March 2010
e Construction — TBD
e Operation Date — December 2010

KEY ISSUES
e Land-Use Restrictions — None
e Environmental Concerns — None
e Special Metering or Protection — None
e Common Mode Exposure Items — None
¢ Interaction with other Projects — Humboldt Reactive Support Project, Humboldt

GIS BAAH 60 kV Bus Project.
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GEPSLF MODELING INFORMATION

#
#Humboldt 115/60 kV Transformers Replacements Project

#This project will replace existing 115/60 kV banks at Humboldt with two 200 MVA transformer.
#
#

#Delete unit 1 & 2

OLD_TRAN 31080, 31000, 1, ,,,,, 4,5, -1

OLD_TRAN 31080, 31000, 2, ,,, 4 14,4, -1

#

#Install new 200 MVA transformers.

NEW_TRAN 31080, 31000, 1, 0.0022, 0.0353, -0.0001, 200, 220, 200, 220, 60, 115, 120, STAT=1, TYPE=1, TAPF=1, ANGLP=0,
REG=31080, VMAX=1.04, VMIN=1.0, STEPP=.00625, TMAX=1.1, TMIN=.9, TAPFP=1, TAPFS=1, GMAG=0.0004, AREA=1,
ZONE=301

NEW_TRAN 31080, 31000, 2, 0.0022, 0.0353, -0.0001, 200, 220, 200, 220, 60, 115, 120, STAT=1, TYPE=1, TAPF=1, ANGLP=0,
REG=31080, VMAX=1.04, VMIN=1.0, STEPP=.00625, TMAX=1.1, TMIN=.9, TAPFP=1, TAPFS=1, GMAG=0.0004, AREA=1,
ZONE=301

#END

MISCELLANEQOUS DATA

e PG&E will construct, own, and finance the project
e PG&E will be the planned operator of the project

ATTACHMENTS
1. Scope Diagram
2. Demand Forecast
3. Power Flow Summary
4. Pre and Post Project Power Flow Plots
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Attachment 1: Scope Diagram
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Figure 4-31: Humboldt Substation.
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Attachment 2;: Demand Forecast

Table 4-8: Area Demand Forecast

Growth
Substation 2009 2010 2011 2012 Rate
(MW/Year)
‘ 194 ‘ 197 200 ‘ 203 ‘

Humboldt

206 ‘ 3.0 ‘

Area Demand Forecast

210 q

206

N
o
N

Demand (MW)
=
3

194 +

190 T T T 1
2009 2010 2011 2012 2013

Year

Figure 4-32: Plot of Area Forecast
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Attachment 3: Power Flow Summary

Table 4-9: Power Flow Summary

2011
(Pre-
Project) | Project) | Project) | Project) | Project) | Project) | Project)

Facility
Affected

Contingency

One HBPP Humboldt

GSU andone | 115/60 kV
0 0 0 0 0 0
HBPP 60 KV | Transformer N/A 92% 94% 96% 98% 110% 22%

Unit Nos.1& 2
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Attachment 4. Pre and Post Project Power Flow Plots




Figure 4-34: Pre Project - Loss of one HBPP gen tie line and one HBPP 60 kV unit (L-1/G-1).
(2018)
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Figure 4-36: Post Project - Loss of the one HBPP gen tie line and one HBPP 60 kV unit (L-1/G-
1). (2018)
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Kyoho Manufacturing California 115 kV Interconnection

TARGETED IN-SERVICE DATE

June 2010

PURPOSE AND BENEFIT

Reliability — Tariff and Compliance

PROJECT CLASSIFICATION

This is a new project.

DESCRIPTION AND SCOPE OF PROPOSED PROJECT

The preferred plan is to interconnect KHMCA's substation to the electric grid by tapping
off PG&E’s Stockton “A” — Lockeford — Bellota #2 115 kV Line.

This new tap line, which will be approximately 2 miles long, will be sized to handle a
minimum of 40 amps during normal conditions. The new tap line will be tapped on the
Stockton “A” — Lockeford — Bellota Line No. 2 near tower 11/80.

This project is estimated to cost between $1M and $5M.

BACKGROUND

The KHMCA automotive parts plant is located in the southern part Stockton. They plan
to construct a new 115/12.47 kV substation to serve the 8 MW load, at 90 percent
power factor, proposed at the new automotive parts plant.

PG&E has determined that interconnecting the automotive parts plant onto PG&E’s 115
kV system is the recommended plan. This plan can be accomplished by building a two-
mile 115 kV tap line from the KHMCA'’s new 115/12.47 kV substation to the Stockton “A”
— Lockeford - Bellota Line No. 2. This tap line, which will be owned and operated by
PG&E, will be connected near tower 11/80.

A Detailed Interconnection Study (DIS) for this interconnection was completed on
August 11, 2008, which was later submitted to KHMCA on August 15, 2008. The DIS
report indi