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Mariposa Energy Project (MEP). This analysis was prepared for Transition Cluster Group
#1, including 12 generation projects totaling approximately 4,700 MW within the Greater
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process.
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Director of Engineering

Diamond Generating Corporation
333 S. Grand Avenue, Suite 1570
Los Angeles, CA 90071

Subject: DGC Kelso CT Transition Cluster Phase | Interconnection Study
Dear Gary Normoyle:

Attached ié the Transition Cluster Phase | Interconnection Study Repert for the interconnection
of the proposed DGC Kelso CT (Project) to the CAISO Controlled Grid. The CAISO and PG&E
performed the Phase | Interconnection Study in accordance with the CAISO’s LGIP tariff.

Results of the Phase | Interconnection Study establish the maximum cost responsibility for
Network Upgrades assigned to the Project in accordance with the CAISO’s LGIP tariff. The cost
for Network Upgrades assigned to the Project is Gl 1n addition, the study report
provides a non-binding cost estimate of the Interconnection Facilities to interconnect the Project
to the CAISO Controlled Grid.

Please review the report and prepare comments and questions for the Results Meeting. The
Phase | Interconnection Study Results Meeting will be coordinated and scheduled within 60
calendar days following receipt of this Phase | Interconnection Study report.

Sincerely,

b ,":I .-I\i.j_,_#;
Edward T. Fishback
Project Manager
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Gary Normoyle (g.normoyle@dgc-us.com)

Barbara Madrid (bjm5@pge.com)

Arcy Palomares (ADP5@pge.com)

Nisar Shah (Nshah@caiso.com)

CAISO Regional Transmission North (Regional Transmission — North@caiso.com)
Ed Fishback (efishback@caiso.com)
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1. Executive Summary

Diamond Generating Corporation, an Interconnection Customer (IC), has submitted a
completed Interconnection Request {IR) to the California Independent System
Operator Corporation (CAISO) for their proposed DGC Kelso CT Project (Project),
interconnecting to the CAISO Controlled Grid. The Project consists of four gas
turbines 49.4 MW each with a total rated output of 197.6 MW. With a 4 MW piant
auxiliary load, the maximum output to the CAISO Controlled Grid is 193.6 MW. The
proposed Commercial Operation Date of the Project is June 1, 2012. The primary
point of interconnection (POI) is the 230 kV bus at Pacific Gas & Electric Company’s
(PG&E) Kelso Substation in Alameda County, California. The IC has selected to loop
through either of PG&E’s Pittsburg-Tesla 230 kV #1 or #2 Line as an alternative POI.

In accordance with Federal Energy Regulatory Commission (FERC) approved
Generation Interconnection Process Reform {GIPR) Large Generator
Interconnection Procedures (LGIP), the IC, CAISO, and PG&E have agreed to
perform the Transition Cluster Phase 1 Interconnection Study (Phase 1 Study) to
determine the impact of the Project on the CAISO Controlled Grid.

Under the new process, Interconnection Requests were processed together in
Clusters. Transition Cluster projects are initially grouped for study purposes’
according to their geographical locations. There were twelve (12) generation
projects, including this Project, located in the Greater Bay Area that were assigned to
the Transition Cluster Group 1 (Group 1) for the Phase 1 Study. This study report
provides the following:

1. Transmission system impacts caused by the addition of the Group 1 projects,

2. System reinforcements necessary to mitigate the adverse impacts of the Group
1 projects under various system conditions,

3. Preliminary evailuation on the feasibility of the Group 1 projects on the CAISO
Controlled Grid, and

4. Alist of required facilities and a non-binding, good faith estimate of this Project’s
cost responsibility and time to construct these facilities.

To determine the system impacts caused by the interconnection of the Group 1
projects, the Phase 1 study for Group 1 was performed using the following full-loop
base cases:

» 2013 Summer Peak Conditions

» 2013 Summer Off-Peak Conditions

" These initial groupings of generation projects were primarily for the purpose of organizing the work to be done by
various CAISO and PGSE engineers. Grouping of the generation projects for cost allocation purposes are based
on study resulis. For example, the Groupings for cost allocation of Delivery Network Upgrades are based on the
CAISC's Deliverability Assessment Methadologies posied on the CAISO website:

huttpctiveny capiso comi ) 44/ o4 bieis] gonll himi



The studies performed for the Group 1 projects included:

Steady State Power Flow Analyses

System Fault Duty Analyses

Dynamic Stability Analyses

Reactive Power Deficiency Analyses

On-Peak Deliverability Assessment

System Protection Requirements

Substation Evaluation

Transmission Line Evaluation

Land/Environment Evaluation

The Phase 1 study results have determined that the interconnection of the Group 1
projects to the CAISO Controlled Grid causes new overloads on the following
transmission facilities:

Category “A”

Castro Valley - Newark 230 kV Line

Cayetano - North Dublin 230 kV Line

Contra Costa - Brentwood 230 kV Line

Contra Costa - Delta Pumps 230 kV Line (Contra Costa - Windmaster)
Contra Costa - Deita Pumps 230 kV Line (Windmaster - Deita Pumps)
Delta Pumps - Tesla 230 kV Line (Altamont - Delta Pumps)

Delta Pumps - Tesla 230 kV Line {Altamont - Tesla)

Kelso - Tesla 230 kV Line (Kelso - USWP RLF)

Kelso - Tesla 230 kV Line (USWP RLF - Tesla)

Las Positas - Newark 230 kV Line

Lonetree - Cayetano 230 kV Line {Lonetree - USWP JRW)

Lonetree - Cayetano 230 kV Line (USWP JRW - Cayetana)
Moraga-Castro Valley 230 kV Line

North Dublin-Vineyard 230 kV Line

T171 - Tesla 500 kV Line

Trimble - San Jose B 115 kV Line

Vineyard - Newark 230 kV Line

Category “B”

Birds Landing - Confra Costa 230 kV Line
Brentwood - Kelso 230 kV Line

Castro Valley - Newark 230 kV Line
Cayetano - North Dublin 230 kV Line

Contra Costa - Brentwood 230 kV Line
Contra Costa - Contra Costa Sub 230 kV Line
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Contra Costa - Delta Pumps 230 kV Line (Contra Costa - Windmaster)
Contra Costa - Delta Pumps 230 kV Line (Windmaster - Delta Pumps)
Contra Costa - Las Positas 230 kV Line

Cooley Landing - Stanford 60 kV Line (Cooley Landing - SRI)
Delta Pumps - Tesla 230 kV Line {(Altamont - Tesla)

Delta Pumps - Tesla 230 kV Line (Delta Pumps - Altamont)
Kelso - Tesla 230 kV Line (Kelso - USWP RLF)

Kelso - Tesla 230 kV Line (USWP RLF - Tesla)

Las Positas - Newark 230 kV Line

Lonetree - Cayetano 230 kV Line {(Lonetree - USWP JRW)
Lonetree - Cayetano 230 kV Line {(USWP JRW - Cayetano)
Moraga - Castro Valley 230 kV Line

Newark 230/115 kV Bank 11

North Dublin - Vineyard 230 kV Line

Oakland C - Oakland L 115 kV Line

Pittsburg 230/181 kV TBC Bank

Potrero 115/181 kV TBC Bank

Sobrante - El Cerrito 115 kV Line No. 1

Sobrante - El Cerrito 115 kV Line No. 2

Table Mountain - Tesla 500 kV Line

Tesla - T171 500 kV Line

Trimble - San Jose B 115 kV Line

Vaca Dixon-T171 500 kV Line

Vaca-Dixon - T275 230 kV Line No. 1

Vaca-Dixon - T275 230 kV Line No, 2

Vineyard - Newark 230 kV Line

Category “C”
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Birds Landing - Contra Costa 230 KV Line

Birds Landing - Contra Costa Sub 230 kV Line

Brentwood - Kelso 230 kV Line

Castro Valley - Newark 230 kV Line

Cayetano - North Dublin 230 kV Line

Cantra Costa - Brentwood 230 kV Line

Contra Costa - Contra Costa Sub 230 kV Line

Contra Costa - Delta Pumps 230 kV Line (Contra Costa - Windmaster)
Contra Costa - Delta Pumps 230 kV Line (Windmaster - Delta Pumps)
Contra Costa - Las Positas 230 kV Line

Delta Pumps - Tesla 230 kV Line (Altamont - Tesla)

Delta Pumps - Tesla 230 kV Line (Delta Pumps - Alttamont)
Eastshore - San Mateo 230 kV Line

Kelso - Tesla 230 kV Line (Kelso - USWP RLF)

Kelso - Tesla 230 kV Line (USWP RLF - Tesla)

Lambie - Birds Landing 230 kV Line

Las Positas - Newark 230 kV Line

Lonetree - Cayetanc 230 kV Line (Lonetree - USWP JRW)
Lonetree - Cayetano 230 kV Line (USWP JRW - Cayetano)
Moraga - Castro Valley 230 kV Line

Moraga - Claremont 115 &V Line No. 1

Moraga - Claremont 115 KV Line No. 2

Newark 230/115 kV Bank 11

North Dublin - Vineyard 230 kV Line



Oakland C - Oakland L. 115 kV Line

Oleum - North Fower - Christie 115 KV Line (Christie - Martinez Jct)
Sobrante - Christie 115 kV Line

Sobrante - E] Cerrito 115 KV Line No. 1 (El Cerrito Jct - Sobrante)
Sobrante - El Cerrite 115 kV Line No. 2

T171 - Tesla 500 kV Line

Table Mountain - Tesla 500 kV Line

Trimble - San Jose B 115 kV Line

Vaca-Dixon - T275 230 kV Line No. 1°

Vaca-Dixon - T275 230 kV Line No. 2

Vineyard - Newark 230 kV Line

Westley - Los Banos 230 kV Line

......I.....Q

The non-binding construction schedule to engineer and construct the facilities is
approximately 24-36 months from the signing of the Large Generator
Interconnection Agreement (LGIA).

The non-binding cost estimate of Interconnection Facilities? to interconnect the
Project would be approximately. exclusive of ITCC®. The non-binding
cost estimate for the Network Upgrades” to interconnect the Project would be
approximate

2. Project and Interconnection Information

Table 2-1 provides general information about the Project.

Table 2-1: DGC Kelso CT Project General Information

14511 Christensen Road, Unincorporated in

Project Location Alameda County, California 94550

PG&E Planning Area San Francisco Greater Bay Area

Number and Type of Generators Four Gas Turbines {each rated for 49.4 MW)
Maxdimum Generator Output 197.6 MW

Generator Awdliary Load 4 MW

Maxdmurm Net Output to Grid 193.6 MW

Power Factor Range .85

Step-up Transformer Four 36/48/60/67.2 MVA, 13.8/230 kV Transformers
g‘:ﬁgﬁt‘r’ggg interconnecion | 230 kv Bus at Kelso Substation

Connection Voltage 230 kv

? “The fransmission faclifies necessary to physically and electrically interconnect the Project 1o the CAISO
Centrolledt Grid at the point of interconnection.

# Income Tax Component of Contribution

“# The transmission facilities, ather than Interconnection Facilities, beyond the point of inferconnection necessary to
physically and elecirically interconnect the Project safely and reliably 1o the CAISO Controlled Grict



Figure 2-1 provides the map for the Project and the transmission facilities in the
vicinity. Figure 2-2 shows the conceptual single line diagram of the Project.
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Figure 2-1 : Map of the Project
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3. Study Assumptions

Under the direction of the CAISO, PG&E conducted the Phase 1 Study using the
following assumptions:

1. The Project consists of four gas turbine units 49.4 MW each with a total rated
output of 197.6 MW. With 4 MW plant auxiliary load, the maximum output to
the CAISO Controlled Grid is 193.6 MW,



The expected Commerciat Operation Date of the Project is June 1, 2012.

. The Project has four three-phase 13.8/230 kV transformers. These

transformers are each rated for 36/48/60/67.2 MVA OA/FA/FA @ 55/65
degree C temperature rise with an impedance of 8.3% at 36 MVA base.

PG&E will engineer, procure, construct, own, and maintain the conversion of
Kelso Substation 230 kV bus into two-bay, six-breaker BAAH configuration.

The IC will engineer, procure, construct, own, and maintain its project facility,
including a new switchyard.

. The IC will engineer, procure, construct, own, operate, and maintain the
generator tie line from the supporting structure outside of Kelso Substation to
the Project facility. The generator tie line is about 0.25 miles long with 795
kemil ACSR condtictor or equivaient.

The Phase 1 Study for Transition Cluster Group 1 is based on twelve projects
including this Project. Table 3-1 is the list of the projects in this group.

3-1: Transition Cluster Phase | Group 1 Generation Interconnection Projects

in the Greater Bay Area

Queue | MW Point of Interconnection Online Date
171 500 | Vaca-Tesla 500 kV Line 12/31/2011
299 60 gggs Landing Substation 230 kV 12/31/2010
Loop Ignacio-Sobrante and

257 575 | Lakeville-Sobrante #2 230 kV 6/1/2011
Lines

258 520 CB)SQtra Costa Substation 230 kV 2/1/2012

269 371.3 | Tesla Substation 230 kV Bus 4/15/2012
Loop Vaca Dixon-Peabody and

275 | B30 1 yacalambie 230 KV Lines 9/1/2012

Contra Costa Power Plant 230

305 611 KV Switchyard 7/30/2012
Contra Costa Power Plant 230

320 476 KV Switchyard 4/29/2011
Pittsburg Power Plant 230 kv

322 611 Switchyard 9/30/2012

334 193.6 | Kelso Substation 230 kV Bus 6/1/2012

378 123 IE_;:‘sS Esteros Substation 115 kV 6/1/2011




417 36 | Pittsburg-Tesla 230 kV Line 9/30/2010 ’

4. Power Flow Study Base cases

Two power flow base cases were used to evaluate the transmission system
impacts of the Group 1 projects. While it is impractical to study all combinations of
system load and generation levels during all seasons and at all times of the day,
these two base cases represented extreme loading and generation conditions for
the study area.

The CAISO and PG&E cannot guarantee that the Group 1 projects can operate at
maximum rated output 24 hours a day, year round, without adverse system
impacts, nor can the CAISO and PG&E guarantee that these projects would not
have adverse system impacis during the times and seasons not studied in the
Phase 1 Study.

The following power flow base cases were used for the analysis in the Phase 1
Study:

¢ 2013 Summer Peak Full Loop Base Case:

Power flow analysis were performed using PG&E’s 2013 summer peak full
loop base case (in General Electric Power Flow format). This base case
was developed from PG&E's 2008 base case series. It has a 1-in-10 year
heat wave load forecast for PG&E'’s Greater Bay Area.

¢ 2013 Summer Off-Peak Full Loop Base Case:

Power flow analysis were performed using the 2013 summer off
peak full loop base case in order to evaluate the potential
congestion on transmission facilities during the lightest loading
conditions during the year. The summer 2013 off peak loads are
about 50% of the summer peak loads.

These base cases modeled all approved PG&E transmission projects that would
be operational by 2013. The base cases also modeled all proposed generation
projects that would be operational by 2013 along with their associated transmission
upgrades required for their interconnection. However, some generation projects
that are electrically far from the proposed project were either turned off or modeled
with reduced generation to balance the loads and resources in the power flow
model. The base case assumptions are provided in Appendix B.

5. Study Criteria Summary

The CAISQO Controlied Grid Reliability Criteria, which incorporate the Western
Electricity Coordinating Councit (WECC) and the North American Electric Reliability



Council (NERC) planning criteria, were used fo evaluate the impact of Group 1 on
the CAISO Controlled Grid.

51 Steady State Study Criteria - Normal Overloads
Normal overloads are those that exceed 100 percent of normal facility

ratings. The CAISO Controlled Grid Reliability Criteria requires the loading of
all transmission system facilities be within their normal ratings.

52 Steady State Study Criteria - Emergency Overioads
Emergency overioads are those that exceed 100 percent of emergency
ratings. The emergency overloads refer to overicads that occur during single

element contingencies (Category “B”) and multiple element contingencies
(Category “C").

6. Steady State Power Flow Study and Results

61 Contingencies
The Category "B" and “C” contingencies used in this analysis are provided in
Appendix C. The single (Category “B”) and selected muiltiple (Category “C")
contingencies are summarized in Table 6-1:

Table 6-1; Summary of Planning Standards

Contingencies Description

CAISO Category “A” All facilities in service — Normal Conditions

B1 - Al single generator cutages.
B2 - All single transmission circuit outages.
B3 - All single transformer outages.

Selected overlapping single generator and transmission circuit
outages for the transmission lines and generators.

CAISO Category "B”

e (C1- SLG Fault, with Normal Clearing: Bus outages {(60-230 kV)

s C2 - SLG Fault, with Normal Clearing: Breaker failures
{excluding bus tie and sectionalizing breakers} at the same bus
section above.

s C3 - Combination of any two-generator/transmission
lineftransformer outages.

C4 - Bipolar (dc) Line

C5 - Outages of double circuit tower lines (60-230 kV)

C6 - SLG Fault, with Delayed Clearing: Generator

C7 - SLG Fault, with Delayed Clearing: Transmission Line
C8 - SLG Fault, with Delayed Clearing: Transformer

C9 - SLG Fault, with Delayed Clearing: Bus Section

CAISO Category “C”

e o & & o @

Although most of the CAISO Category “C” contingencies have been



considered as part of this study, it is impractical to study ali the CAISO
Category “C" contingencies. For this reason, selected critical Category C
contingencies (C1 — C9) were evaluated as part of this study.

62 Study Results

The overloads caused by the Transition Cluster Group 1 projects and the
overload plots are shown in Appendix 2. The worst overloads for each
facility under the contingencies studied are summarized in Tables 6-2-1, 6-2-
2,and 6-2-3.

6.2.1

Nommal Overloads (Category “A”)

Under projected 2013 summer peak conditions, the Group 1 projects
caused seventeen (17) new Category “A” normal overloads. Under
projected 2013 summer off-peak conditions, the Group 1 projects
caused four (4) normal overloads which are already shown in the
summer peak conditions. The Category "A” normal overloads are
summarized in Table 6-2-1.

Table 6-2-1: Summer Peak and Off-Peak Study Category "A" Normal Violations

Chier Loaded Companent

Rating Pre= Project

TS| cading(Amps ading{Arr Mitiaation
{Amps) [2:Rating) : -

Loading

Category A Normal Overloads — 2013 Summer Peak Greater Bay Area Transition Cluster

Castro Valley - Newark 230 kv
Line

Reconductor with 795
743 503 67% 781 105% 38% ACSS or equivalent
(23 miles)

Cayetano - North Dublin 230
kV Line

Install 230 kV
Switching Station.
Loop Lonetree-
Cayetano, Confra
Costa-Las Positas,
and North Dublin

1004 707 70% 1023 102% 32%

Line {Altamont - Tesla}

Vineyard 230 kv
Lines. No reconductor.
Reconductor with 954

contra Costa - Brentwood 230 | gpg 718 | 87% | 1108 | 134% | 47% | ACSS orequivalent
(10 miles)

Contra Costa - Delta Pumps Reconductor with

230 kV Line {Contra Costa - 826 837 7% 1287 156% 79% 1113 ACSS or

Windmaster) equivalent (17 miles)

Contra Costa - Delta Pumps Reconductor with

230 kV Line (Windmaster - 826 834 TT% 1285 156% 79% 1113 ACSS or

Delta Pumps) equivalent (1.4 miles)
Reconductor with

Delta Pumps - Tesla 230 kv

: 998 631 83% 1282 129% 66% 1113 ACSS or

Line {Altamont - Delta Pumps}) aquivalent (4.7 miles)
Reconductor with

Delp Ruapes - Tesla 230 kv 996 63t 63% || 1281 | 129% | e6% | 1113ACSSor

equivalent (3 miles)
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Kelso - Tesla 230 kV Line
{Kelso - USWP RLF)

997

399

40%

1261

127%

87%

Reconductor with
1113 ACSS or
equivalent (3.3 miles)

Kelso - Tesla 230 kV Line
(USWP RLF - Tesla)

Qg7

412

41%

1277

128%

87%

Reconductor with
1113 ACSS or
equivalent (4.7 miles)

Las Positas - Newark 230 kv
Line

743

743

83%

999

134%

51%

Reconducior with 954
ACSS or equivalent
(21 miles}

Lonetree - Cayetano 230 kV
Line (Lonetree - USWP JRW)

886

767

87%

1083

122%

%

Install 230 kv
Switching Station,
Loop Lonetree-
Cayetano, Contra
Cosla-Las Positas,
and North Dublin
Vineyard 230 kV
Lines. Reconductor
with 954 ACSS (12
miles)

Lonetree - Cayetano 230 kV
Line (USWP JRW - Cayetano)

886

764

86%

1081

122%

36%

Install 230 kV
Switching Station.
Loop Lonetree-
Cayetano, Contra
Costa-t as Positas,
and North Dublin
Vineyard 230 kV
Lines. Reconductor
with 954 ACSS (3
miles)

Moraga - Castro Valley 230 kv
Line

911

688

76%

265

106%

30%

Reconductor with 795
ACSS or equivalent
(15 miles})

North Dublin - Vineyard 230
kV Line

886

854

74%

969

109%

35%

Install 230 kv
Switching Station.
Loop Lonetree-
Cayetano, Contra
Cosla-Las Positas,
and North Dublin
Vineyard 230 kV
Lines. Reconductor
with 954 ACSS (10
miles)

T171 - Tesla 500 kV Line

2430

1821

5%

2636

108%

33%

Congestion
Management

Trimble - San Jose B 115 kV
Line

703

427

61%

728

104%

43%

Reconductor with 477
ACSS or equivalent
(1.1 miles)

Vineyard - Newark 230 kV
Line

743

440

59%

749

101%

42%

Install 230 kv
Switching Station.
Loop North Dublin-
Vineyard, Cayetano,
Las Positas-Newark,
and Vineyard-Newark

230 kV Lines.
Reconductor with 354
: ¢ ACSS (14 miles)
Category A Normal Overloads —~ 2013 Summer Off Peak Greater Bay Area Transition Cluster
Contra Costa - Delta Pumps Reconductor with
230 kV Line {Contra Costa - 826 a5 10% 1187 144% 134% | 1113 ACSSor
Windmaster) equivalent (17 miles)
Contra Costa - Delta Pumps Reconductor with
230 kV Line (Windmaster - 826 169 21% 1279 155% 134% | 1113 ACSSor
Delia Pumps equivalent (1.4 miles)
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Kelso - Tesla 230 kV Line Reconductor with

(Kolso - USWE RLE) 997 81 8% 178 | 118% | 110% | 1113ACSSor
equivalent (3.3 miles)
. Reconductor with
Kelso - Tesla 230 kV Line 997 74 7% 1200 | 120% [ 113% | 1113ACSSor

(USWP RLF - Tesla)

aquivalent (4.7 miles)

6.22 Emergency Overloads (Category “B")

Under projected 2013 summer peak conditions, the Group 1 projects caused
thirty five (35) new Category “B” emergency overloads. Under projected
2013 summer off-peak conditions, the Group 1 projects caused nine (9) new
Category “B” emergency overloads which also showed up in the summer
peak conditions. The Category “B” emergency overloads are summarized in

Table 6-2-2.

Table 6-2-2: Summer Peak and Off Peak Study, Category "B" Emergency Overloads

Cwier Loaded Somponent

Contingenay

Fating

Pre-Progect

Loading

Post-Projest

Loading

Pre-Project

% Change from

Mitigations

aler=i]

(Amps [%Raling)

(Amps

TeRaling)

Loading

Worst Category B Emergency Overloads - 2013 Summer Peak Greater Bay Area Transition Cluster

Loop Contra Costa-
L . Contra Costa - Contra
Birds Landing-Contra Costa | oo qin 230 kv Lineand | 1803 | 1713 90% 2507 | 137% 479 | Moraga No. 1230
230 kV Line kV Line into Contra
Gateway PP Costa Sub
Brentwood - Kelso 230 kV Confra Costa - Delta o Congestion
Line Pumps 230 kV Line 1129 584 52% 1136 101% 49% Management
Reconductor with
gﬁi‘m Valley -Newark 230 KV | 1474 _Tesla 500 kV Line 851 636 75% 1022 1 120% 45% | 795 ACSS or
equivalent (23 miles)
Contra Costa - Las Positas Reconductor with
Castro Valey - Newark 230KV | 230 kv Line and RCEC 851 652 7% 977 115% 38% | 795ACSSer
ine ; .
STG1 equivalent (23 miles)
Install 230 kv
Switching Station.
Loop Lonetree-
) Contra Costa - Las Positas Cayetano, Contra
Cayetano - North Dublin 230 | 230 kv Line and RCEC 1004 | 875 87% 1249 | 124% 37% | CostaLas Positas, -
STG1 and Naorth Dublin
Vineyard 230 kv
Lines. No
reconductor.
Reconductor with
Contra Costa - Brentwood 230 | Delta Pumps - Tesla 230 130 | 876 78% 1434 | 127% 49% | 954ACSSor
kv Line kV Line N .
equivalent (10 miles)
. . Loop Contra Costa-
Birds Landing - Contra :
Contra Costa - ContraCosta | (v, 230k Line and 1803 | 1509  84% 2786 147% g3 | MoragaNo. 1230
Sub 230 kV Line H kV Line into Cantra
Gateway PP H Costa Sub
Contra Costa - Delta Pumps Reconductor with
230 kV Line (Contra Costa - Keisa - Tesla 230 kV Line 1130 754 87% 1667 148% 81% 1113 ACSS or
Windmaster} equivalent (17 miles)
Contra Costa - Delta Pumps '1213 10:;" ngg r with
230 kV Line (Windmaster - Kelsa - Tesla 230 kV Line 1130 752 87% 16656 : 147% 80% N ar
Delta Pumps} { eqlu w)alenl (14
i miles
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Orvar Loaded Component

Cantingency

Fating

Pre- Project

Loading

Post-Project
Loating

[Armps |5 R )

% Change from

Pre-Froject
Loiaiding

Mitigations

Contra Costa - Las Positas
230 kV Line

Contra Costa - Lonefree
230 kV Line and DEC

1714

1650 96%

27%

None (Corrected
rating)

Cooley Landing-Stanford 60
kV Line (Cooley Landing-SRI)

Cardinal Units #1 and #2

600

553

92%

622 104%

12%

PGA&E project will
replace limiting 600A
switches to utilize
conductor
emergency rating of
703A.

Delta Pumps - Tesla 230 kV
Line (Altamont - Tesla)}

Kelso - Tesla 230 k¥ Line

1130

748

66%

1662 147%

81%

Reconductor with
1113 ACSS ar
equivalent (3 miles)

Delta Pumps - Tesla 230 KV
Line (Delta Pumps - Altamont)

Kelso - Tesla 230 kV Line

1130

748

66%

147%

81%

Reconductor with
1113 ACSS or
equivalent (4.7
mifes)

Kelso- Tesla 230 kV Line
(Kelso - USWP RLF)

Contra Costa - Delta
Pumps 230 kV Line

1129

557

49%

1598 140%

1%

Reconductor with
1113 ACSS or
equivalent (3.3
miles)

Kelso - Tesla 230 kV Line
(USWP RLF - Tesla)

Contra Costa - Delta
Pumps 230 kV Line

1129

571

51%

1592 140%

89%

Reconductor with
1113 ACSS or
equivalent (4.7
miles)

Las Positas - Newark 230 kv
Line

Contra Costa - Lonetres
230 kV Line

851

788

93%

1228 144%

51%

Reconductor with
954 ACSS or
equivalent (21 miles)

Lonetree - Cayetano 230 kV
Line {Lonetree - USWP JRW)

Contra Costa - Las Positas
230 kV Line and RCEC
STG1

1005

2934

93%

1310 130%

37%

Install 230 kv
Switching Station.
Loop Lonetree-
Cayetano, Contra
Costa-Las Positas,
and North Dublin
Vineyard 230 kV
Lines. Reconductor
with 854 ACSS (12
miles) :

Lonetree - Cayetano 230 kV
Line (USWP JRW - Cayetano)

Contra Costa - Las Positas
230 kV Line and RCEC
STGAH

1005

932

a3%

1307 130%

37%

Instalf 230 kv
Switching Station. .
Loop Lonetree-
Cayetano, Contra
Costa-l.as Positas,
and North Dublin - -
Vineyard 230 kv~
Lines. Reconductor
with 954 ACSS (3
miles)

Moraga - Castro Valley 230 kv
Line

T171 - Tesla 500 kV Line

1021

823

81%

1210 119%

38%

Reconductor with
795 ACSS or
equivalent (15 miles)

Moraga - Castro Valley 230 kV
Line

Contra Costa - Las Positas
230 kV Line and RCEC
STG1

1021

837

82%

1163 114%

2%

Reconductor with
795 ACSS or
equivalent {15 miles)

Newark 230/115 kv Bank 11

Newark 230/115 kV Bank 7

462
MVA

443
MVA

26%

502MVA | 108%

13%

Congestion
Management
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Pra- Projact PostProject from
Over Loaded Componan! Cantingency il 7 -oa0ing e by ians
9%:Raling) (Amps [%Rating) _ t0adng
E Install 230 kv
i Switching Station.
Loop Lonetree-
. Cayetano, Contra
. Contra Costa - Las Positas g
North Dublin - Vineyard 230 | 534 1 Line and RCEC 1005 | 822 82% 19 ¢ 119% a7y, | Costarlas Positas,
k¥ Line STG and North Dublin
Vineyard 230 kV
Lines. Reconductor
with 954 ACSS (10
miles)
Oaldand G - Oakland L 115 kV | Moraga - San Ramon 230 Congestion
Line KV Line and DEC 790 2 8% 828 . 105% ™% | Management
Pittsburg 230M181 kv TBC Pittsburg - San Mateo 230 450 427 Congestion
Bank KV Line and DEC MVA | MVA B || 462MVA | 103% 8% Management
Moraga - San Ramon 230 450 408 Congestion
Poirero 115/181 kV TBC Bank KV Line MVA MVA 94% 456 MVA 101% 7% Management
Replace 800A
B ., ) . disconnect switches
pobrante -l Centlo #1115 | Bolrante - Bl Cemito #2115 | 600 570 95% 619 © 103% 8% | tousefullline
capability of 802A
emergency rating.
Replace 600A
. . disconnect switches
te - El C -
fg‘f_’;‘;e emio #2 115 pobrante - El Cemo #1115 | 600 571 95% 620 103% 8% to use ful line
capability of 802A
emergency rating.
[ableMouniain -Tesla 500KV | 1471 Teslas00kvLine | 2964 | 2501 | 84% { ao71 | 104% | 20% | Congestion
ine Management
Tesla- T171 500 kV Line Olinda- Tracy 500kV Line | 2816 | 2663 95% 3559 | 126% 319 | Gongestion
Management
Reconductor with
477 ACSS or
equivalent {1.1
[imble - San Jose B1SKY | Tosta - Metcalf 500k Line | 924 614 67% 1071 i 116% agop | MieS)
ine Rerate underground-
section to match
rating of overhead
conductors.
VacaDion-TI71800kY | 54 Tracy 500KV Line | 2816 | 2663 95% 3007 | 107% 12% | Congestion
Line Management
Vaca-Dixon-T275#1 230 kV | Vaca-Dixon - T275 #2 230 Reconductor with 2--
A ° 1 0, 0, 0, S
Line KV Line 893 | 887 % 2269 120% | 85% | 795 ACSS (5 Miles)
Vaca-Dixon-T275#2 230 kv | Vaca-Dixon - T275#1 230 s " Reconductor with 2-
Line KV Line 1893 | w8 19% 260 1 120% § 101% | 705 ACSS (5 Miles)
Install 230 kv
Switching Station.
Loop North Dublin-
- Vineyard, Cayetano,
" Contra Costa - Las Positas ™ !
Vineyard - Newark 230 K 230 KV Line and RCEC 851 607 71% 975 | 115% 449 | Las Positas-Newark,
ine aTe and Vineyard-
Newark 230 kv
Lines. Reconductor
with 954 ACSS (14
miles)
Category B Emergency Overioads - 2013 Summer Off Peak Greater Bay Area Transition Cluster
Contra Costa - Delta Pumps Reconductor with
23t0 kV Line {Contra Cosla - Kelso - Tesla 230 kV Line 1130 81 7% 1542 136% 129% 1113 ACSS or
Windmaster) equivalent (17 miles)
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Over Loaded Component

Fra- Projec Post-Frojech

¥ Change fram
Luading Loading Pre-Profact Mitigaticns

Contingency =
Hataid {Aumps |YRaling) (Amps [WRating)  Loading
Contra Costa - Delta Pumps ?ffgrfggg r‘)\:ith
230 kV Line (Windmaster - Kelso - Tesla 230 kV Line 1130 155 14% 1633 145% 131% h
equivalent (1.4
Delta Pumps) L
miles)
Loop Contra Costa-
Confra Costa Sub - Contra Birds Landing - Conira o o o Moraga No. 1 230
Costa 230 KV Line Costa 230 KV Line 1893 | 1360 1 T2% 025 £ 107% 3% |\ hine nto Contra
Costa Sub.
Reconductor with
Ce i radn TKY | Kelso-Tesia230kvLine | 1130 [ 261 23% 1266 | 112% [ 8o% | 1113ACSSor
equivalent {3 miles)
i Reconductor with
Delta Pumps - Tesla 230 kv } . i o 1113 ACSS or
Line (Defta Pumps - Altamont) Kelso - Tesla 230 kV Line 1130 260 23% 1267 112% 89% equivalent (4.7
miles)
Reconductor with
Kelso - Tesla 230 kV Line Contra Costa - Delta H 1113 ACSS or
(Kelso - USWP RLF) Pumps 230 KV Line 129 ™o T% B0 P AN 124% | o ivalent (3.3
i miles)
Reconductor with
Kelso - Tesla 230 kV Line Contra Costa - Delta 1113 ACSS or
(USWP RLF - Tesla) Pumps 230 kV Line 129 3 7% 1508+ 133% | 126% | ooivalent (4.7
miles)
Vaca-Dixon - T275#1 230 kv | Vaca-Dixon - T275 #2 230 o o Reconductor with 2-
Line KY Line 1893 484 28% 2747 145% 119% 795 ACSS (5 Mites)
Vaca-Dixon - T275#2 230 kV | Vaca-Dixon - T275 #1 230 o o o Reconductor with 2-
Line KV Line 1893 338 18% 2747 145% 127% 795 ACSS (5 Miles)

Table 6-2-3: Summer Peak and Off-Peak Study, Category "C" Overloads

CwerLoaced Component

623 Emergency Overloads (Category “C”)

Under projected 2013 sumimer peak conditions, the Group 1 projects caused
thirty nine (39) new Category “C” emergency overloads. Under projected
2013 summer off peak conditions, the Group 1 projects caused fourteen (14)
Category “C” emergency overloads which also showed up in the summer
peak conditions. The Category “C" emergency overloads are summarized in
Table 6-2-3. .

Raling Pre- Progas Past-Froject Change from

Loading ading Pre:Project it ations
{amps]  [Amps [YRaling) pAmps [HRating) Loading

Conbingency

Worst Category C Emergency Overloads - 2013 Summer Peak Greater Bay Area Transition Cluster

%rgx;{l\_/afﬁgg - Contra Costa gﬁ:tsr?e ch%imzsub 230 kV 1893 1485 77% 2370 125% 48% Ign;;zllasﬁzi fo drop

S iy Cnvaote | Vembven T | waoy | w0 | 7k | tom | o | o | neMseside

Eir::twood - Kelso 230 kv ggght_r;n%%sta 230 kV Bus 1129 515 26% 1289 114% 6B% ﬁ(;r;ggselxgm

Castro Valey - Newark 230 kv ot tcr:ﬁ?:tgosﬁs Pose | et 812 95% 198 | 141% | 46% ?gﬁ‘ggg%rrmm
Lonetree 230 kV Lines equivalent (23 miles)
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Cver Loaded Component

Canlbingency.

Rating

(Amps)

Pre-Praj
Loading

Mitigations

Cayetano - North Dublin 230

Contra Costa - Brentwood

Install 230 kv
Switching Station.
Loop Lonetree-
Cayetano, Contra

KV Line and Confra Costa - Delta 1004 873 87% 1323 132% 45% Costa-Las Posilas,
Pumps 230 kV Lines and North Dublin
Vineyard 230 kV
Lines. No
reconductor.
Contra Costa - Brentwood 230 | Contra Costa 230 KV Bus Recqnductor with
KV Line Section 2F 1130 803 71% 1590 141% 70% 954 ACSS or
equivalent (10 miles)
Loop Contra Costa-
Contra Costa - Contra Costa Vaca-Dixon - T275 #1 and Moraga No. 1230
Sub 230 kV Line #2 230 KV Lines 1893 | 1265 . 6T% 07131 157% %% | kv Lineinto Contra
Costa Sub.
Contra Costa - Delta Pumps . Reconductor with
230 KV Line (Contra Costa - | wacaDien. T2rs#tand |- y45p | ggp 1% 1856 | 184% 9% | 1113ACSS or
Windmaster) equivalent (17 miles)
Reconductor with
Contra Costa - Delta Pumps .
h " Table Mountain-Tesla & 1113 ACSSor
230 kV Line (Windmaster - T174-Tesla 500 KY DLO 1130 987 87% 1870 166% 79% equivalent (1.4
Delta Purnps) :
miles)
Reconductor with
Contra Costa - Delta Pumps .
h . Vaca-Dixon - T275#1 and 1113 ACSS or
230 kV Line {Windmaster - £9 230 KV Lines 1130 799 1% 1856 164% 9% equivalent (1.4
Delta Pumps) p
miles)
. Contra Costa - Brentwood
Sonia Costa - LasPosilas | and Contra Costa- Detta 1714 | 1207 § 70% 178 | 104% 349, | nstal sﬁps o drap
Pumps 230 KV Lines generation.
Contra Costa - Brentwood
onlra Costa - Lonetree 230 | and Contra Costa- Detta 1714 | 1108 65% 1563 | 91% 26% | hone. Comected
Pumps 230 kV Lines 9.
. Reconductor with
Delta Pumps - Tesla 230 kV Table Mountain-Tesla &
Line (Altamont - Tesla) T171-Tesla 500 kY DLO 130 | 986 87% 1869 | 165% 78% | 1M3ACSSor
equivalent (3 miles) i
. Reconductor with
Delta Pumps - Tesla 230 kV Vaca-Dixon - T275 #1 and
Line (Altamont - Tesla) 49 230 KV Lines 1130 795 70% 1852 164% 94% 1 11§3ACSS or
equivalent (3 miles)
Reconductor with
Delta Pumps - Tesla 230 kV Table Mountain-Tesla & 1113 ACSS or
Line (Delta Pumps - Atamont) | T174-Tesla 500 KV DLO 130 | 986 87% 1869 16E% % | equivalent @7 T
miles)
Reconductor with
Delta Pumps - Tesla 230 kv Vaca-Dixon - T275 #1 and 1113 ACSS or
Line (Delta Pumps - Atamont) | #2 230 kV Lines 130 | 796 70% 1853 164% %% | aquivalent (4.7
miles)
Newark - Ravenswood and
East Shore - SanMaieo 230 | 7.4, Ravenswood 230 1742 | 1715 § 98% 1776 | 102% 4% Install SPS to drop
kV Line . generation.
kV Lines
Reconducter with
Kelso - Tesla 230 kV Line Contra Costa 230 kV Bus 1113 ACSS or
{Kelso - USWP RLF) Section 2F 129 489 43% 1735 154% 1% equivalent (3.3
miles)
Reconductor with
Kelso - Tesla 230 kV Line Contra Costa 230 kV Bus 1113 ACSS or
(USWP RLF - Tesla) Section 2F 1128 | 501 4% 781 185% | M1% L aquivalent (4.7
miles)
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Over Loaded Component

Cantingency

Raling

{Amps)

Pre-Project

Loading

Post-Project
Loating

(Amps

sRating)

% Change rom

Fre-Figjact
Loading

Mitigations

(amps faRating)

. . . Contra Costa Sub - Contra
Lambie - Birds Landing 230 | ¢ 01a and Birds Landing- | 1893 | 1182 | 63% 2077 | 110% 479 | Install SPStodrop
KVLing Contra Costa 230 kV Lines generation.
_— Contra Costa - Brenfwood Reconductor with
Las Postias - Newark 230KV | ang Contra Costa - Defta 851 818 96% 1358 | 160% 64% | 954 ACSS or
Purmnps 230 kV Lines equivalent (21 miles)
Install 230 kv
Switching Station.
Loop Lonefree-
Cayetano, Contra
Contra Costa - Brentwood !
Lonetree - Cayetano 230 kV - o o o Costa-Las Positas,
Line (Lonetree - USWP JRW) Eﬂﬁgﬂ?ﬁ i)\c;sﬁ?neg ol 1008 933 5% 1382 137% 44% and North Dublin
Vineyard 230 kv
Lines. Reconductor
with 854 ACSS (12
miles)
install 230 kv
Swilching Station.
Loop Lonetree-
Cayetano, Contra
Contra Costa - Brentwood H ]
Lonetree - Cayetano 230 KV i o o N Costa-Las Positas,
Line (USWP JRW - Cayetano) gﬁ?ﬂggg&% (Iz\c;sﬁn eEeIta 1005 930 9% 1380 . 137% 4% and North Dublin
Vineyard 230 kV
Lines. Reconductor
with 954 ACSS (3
miles)
Contra Costa - Las Positas Reconductor with
Moraga - Gastro Valley 230KV | and Contra Costa - 1021 | 997 98% 1383 | 135% 37% | 795ACSS or
Lonelrea 230 kV Lines equivalent (15 miles)
Moraga - Claremont#1 115 Qakland C 115kV Bus Rerate with 4 fps
KV Line Section E 472 456 7% 490 104% ™% | wind speed.
Moraga - Claremont #2 115 Oakland C 115 kV Bus Rerate with 4 fps
KV Line Section E 472 456 7% 490 104% 7% wind speed.
Newark 230 kV Bus 462 450 Congestion
Newark 230/115 kV Bank 11 Seciion 1D MVA MVA 97% 507 MVA § 110% 13% Management.
Install 230 kV
Switching Station.
l.oop Lonetree-
Cayetano, Contra
] Contra Costa - Brentwood ' ]
norih Dublin - Vineyard 230 | and Contra Costa- Delta 1005 | 820 82% 1268 i 126% my, | Sostalas Poslas,
Pumps 230 kV Lines .
Vineyard 230 kV el
Lines. Reconductor
with 954 ACSS (10
miles)
QOakland C-Oakland L 115kV | Sobrante 115 kV Bus Congestion
Line Section 2 790 847 107% 883 H12% 5% Management
Oleum - North Tower - Christie . N
115 KV Line (Christie - ot rcertio#land | 529 460 88% 53 | 103% 15% | Rorale with 4 fps
Martinez Jct) wind speed.
Sobrante - Christie 115 kV Sobrante - El Cerrito #1 and Rerate with 4 fps
Line #2 115 kV Lines 523 532 102% 596§ 114% 2% | wind speed.
Replace 600A
Sobrante - El Cenmito #1 115 ; disconnect switches
KV Line (EI Cerrito Jt - £ Corrito 115KV Bus 600 581 97% 619 103% 6% | tousefullline
Sobrante}) capabhility of 802A
emergency rating.
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Raling Pre-= Project Post-Froject % Change fram

Loading Leading: Pre-Projact Miligations

Cvar Loaded Component Conlingency

{Amps)  {Amps |%Rating) (Amps [fRatng)  -939MG
: Replace 600A
. disconnect switches
Sobrante - El Carrio #2115 | Sobrante 115k Bus 800 | 694 | 116% | 794 : 132% | 16% | tousefulline
i capability of 802A
emergency rating.
Contra Costa Sub - Contra Co fi
T171 - Tesla 500 kV Line Costaand Birds Landing- | 2816 | 2151 76% 3205 | 114% < v
Contra Cosla 230 kV Lines anagemen
. T171 - Tesla 500 kV and .
[ abke Mountain - Tesla S00KY | peabody - Birds Landing 2763 | 2411 81% 3041 1 103% 22y, | Congestion
ine 230 KV Lines Management
Rerate new 477
ACSS with 4 fps
wind speed.
Trimble - San Jose B 115 kV Metcalf - El Patio #1 and #2 Rerate underground
Line 115 K Lines 924 957 104% 1160 : 126% 22% e ma?ch
: ! rating of the
overhead
conductors.

Contra Costa Sub - Contra

Vaca-Dixon - T275 #1 230 kV Reconductor with 2-

. Costa and Birds Landing- | 1893 | 1529 81% 2616 138% 57% .
Line Conttra Costa 230 KV Lines 795 AGSS (5 Miles)
, Contra Costa Sub - Contra .
VacaDion-T278 #2280V | Costaand Birds Landing- | 1893 | 778 | 41% | 2616 | 136% | o7% o AGSS & Missy
Contra Costa 230 kV Lines iles)
Install 230 kv
Switching Station.

Loop North Dublin-
Vineyard, Cayetano,

Contra Costa - Brentwood Las Positas-Newark,

Vineyard - Newark 230 kV

7 and Contra Costa - Delta 851 604 1% 1047 : 123% 52% y
Line ] and Vineyard-
Pumps 230 KV Lines Newark 230 KV

Lines. Reconductor
with 954 ACSS (14
miles}

Westley - Los Banos 230 kV Tesla-Los Banos & Tracy- Install SPS to drop

Line Los Banos 500 kv DLO 1700 i 2% 2220 131% 9% generation.

Category C Emergency Overloads - 2013 Summer Off Peak Greater Bay Area Transition Cluster
Birds Landing - Caontra Costa Vaca-Dixon - T275 #1 and

Install SPS to drop

230 KV Line #2 230 KV Lines 1893 1214 64% 2218 17% 83% generation.
Brentwood - Kelso 230 kV Vaca-Dixon - T275 #1 and Congestion =T
Line #2 230 kV Lines 129 94 8% 1252 111% 103% Management
) Reconductor with
Conta Costa - Brentwood 230 ;’g;‘;gr\ﬂm 275 #and | 4459 172 15% 1349 | 119% | 104% | 954 ACSSor
equivalent (10 miles)
Contra Costa - Delta Pumps . Reconductor with
230 kV Line (Contra Costa- | yaomtion ~ T279#1and 14430 | 297 19% 1870 | 166% | 147% | $113ACSSor
Windmaster) equivalent (17 miles)
Reconductor with
Contra Costa - Delta Pumps .
230 kY Line (Windmaster- | ,2oaDRON- T275#1a0d 14430 | 305 27% 1963 74% | 147y | 113ACSS R
Detta Pumps) i equival ent (1.4
miles)
. Loop Confra Costa-
Contra Costa Sub - Contra Vaca-Dixon - T275 #1 and 1893 1040 55% 3037 160% 105% Moraga No. 1 230

Costa 230 kV Line #2 230 kV Lines kV Line into Contra

Costa Sub.
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Raling Fre=Project Post-Project GRS Tr
Over Loaded Component Conlingancy -oadng ~eading f :-F:‘mject Hisoos
: : {Armps)  {Amps|%Fating) {Amps SeRatng)  Roading
. Reconductor with
Delta Pumps - Tesla 230 kV Vaca-Dixon - T275 #1 and s
Line (Altamont - Tesla) #2 230 KV Lines 1130 144 13% 1591 141% 128% 1" 1?; ACSSor )
equivalent (3 miles)
Reconductor with
Delta Pumps - Tesla 230 kv Vaca-Dixon - T275 #1 and 0 1113 ACSS or
Line (Delta Pumps - Altamont) | #2 230 kV Lines 1130 142 13% 1592 141% 128% equivalent (4.7
miles)
Reconductor with
Kelso - Tesla 230 kV Line Vaca-Dixon - T275 #1 and 1113 ACSS or
{Kelso - USWP RLF) #2230 kV Lines 129 82 7% 1705 : 151% | 4% | quivalent (3.3
miles)
Reconductor with
Kelso - Tesla 230 kV Line Vaca-Dixon - T275 #1 and 1113 ACSS or
(USWP RLF - Testa) #2 230 KV Lines 1129 | 100 9% 1726 : 183% || 4% | o ivalent (4.7
miles)
. . " Contra Costa Sub - Contra
Lambie - Birds Landing 230 | Costaand BirdsLanding- | 1893 | 1388 | 72% 2244 | 119% | a7y | ItEISPStodop
Contra Costa 230 kV Lines generation.
. , Reconductor with
Las Posiias - Newark 230KV | YacaDixon - T275#1and | g1 217 33% 1026 | 121% 88% | 954 ACSS or
equivalent (21 miles)
| Contra Costa Sub - Contra )
Vaca-Dixon-T276 M1 230KV | o ond Birds Landing - | 1893 | 1367 | 72% 2588 | 137% gs% | Reconductor with 2-
Line Contra Costa 230 kV Lines 795 AGSS (5 Miles)
. Contra Costa Sub - Contra .
Vaca-Dixon - T275#2 230KV | Gogia and Birds Landing- | 1803 |  8e2 47% 2588 | 137% g0y, | Reconductor with 2-
Line Contra Costa 230 kV Lines 795 AGSS (5 Miles)

7. Short Circuit Current Calculation

Short circuit studies were performed to determine the impact of adding the
Group 1 projects to the fransmission system and to ensure system
coordination. The fault duties were calculated before and after the projects to
identify for any equipment overstress conditions.

71 System Protection Study Input Data -

The following input data provided by the Applicant of this Project was used
in this study:

Short Circuit Data @ 71.176 MVA Base:

» Positive Sequence subtransient reactance (X"1) =0.144p.u.
» Negative Sequence subtransient reactance (X"'2) =0.176p.u.
» Zero Sequence subtransient reactance (X"0) =0.095p.u.

Station Step-up Transformers (total of four):
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e Each is three-phase 13.8/230 kV transformer rated for 36/48/60/67.2
MVA OA/FA/FA @ 55/65 degree C temperature with an impedance of
8.3% at 36 MVA base

72 Results

The available short circuit duty at the buses electrically adjacent to the Group
1 projects is listed in Appendix H. This data was used to determine if any
equipment is projected to be overstressed by the interconnection of the
Group 1 projects.

8. Reactive Power Deficiency Analysis

The power flow studies of Category “B” and “C” contingencies indicate that the
Group 1 projects did not cause voltage drops of 5% or more from the pre-project
levels, or cause the PG&E system io fail to meet applicable voltage criteria

9. Dynamic Stability Evaluation

Dynamic stability studies were conducted using the 2013 summer peak full loop
base cases to ensure that the transmission system remains in operating
equilibrium, as well as operating in a coordinated fashion through abnormal
operating conditions after the Group 1 projects begin operation. The generator
dynamic data used for the study is shown in Appendix E.

91 Dynamic Stability Study Scenarios

Disturbance simulations were performed for a study period of up to 20 seconds to
determine whether the Group 1 projects will create any system instability during a
variety of line and generator outages. For this Project, the following line and
generator outages were evaluated;

Category “B” Contingencies:
¢ Full load rejection of the 197.6 MW Project.

s Athree-phase close-in fault on the Brentwood — Kelso 230 kV Line at
Kelso Substation 230 kV bus with narmal clearing time followed by
loss of the Brentwood — Kelsc 230 kV Line.

s A three-phase close-in fault on the Brentwood — Kelso 230 kV Line at
Brentwood Sub 230 kV bus with normal clearing time followed by loss
of the Brentwood — Kelso 230 kV Line..

» Athree-phase close-in fault on the Kelso — Tesla 230 kV Line at Kelso
Substation 230 kV bus with normal clearing time followed by the loss of
the Kelso — Tesla 230 kV Line.



A three-phase close-in fault on the Kelso — Tesla 230 kV Line at Tesla
Sub 230 kV bus with normal clearing time followed by loss of Kelso —
Tesla 230 kV Line.

Category “C” Contingencies:

A three-phase fault on the Kelso 230 kV bus with normal clearing time.

A three-phase fault on Brentwood 230 kV bus with normal clearing
time.

A three-phase fault on Tesla 230 kV bus with normal clearing time.

9.2 Parameters Monitored to Evaluate System Stability Performance

9.21 Rotor Angle

The rotor angle plots shown in Appendix F provide a measure for
determining how the proposed generation units would swing with
respect to one another. The plots also provide a measure of how
the units would swing with respect to other generation units in the
area.

922 Bus Voltage

The bus voltage plots, in conjunction with the relative rotor angle
plots, also shown in_ Appendix F, provide a means of detecting out-
of-step conditions. The bus voitage plots are useful in assessing
the magnitude and the duration of post disturbance voltage dips
and peak-to-peak voltage oscillations. The bus voltage plots also
give an indication of system damping and the level to which
voltages are expected to recover in steady state conditions.

9.23 Bus Frequency

The bus frequency plots, also shown in Appendlx F, provide
information on the magnitude and the duration of post fault
frequency swings with the Project in service. These plots indicate
the extent of possibie over-frequency or under-frequency, which
can occcur because of the imbalance between the generation and
load within an area.

924 Other Parameters

Generator Terminal Power
Generator Terminal Voltage

Generator Rotor Speed
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e Generator Field Voltage

e Bus Angle

* Line Flow

*» Voltage Spread

s Frequency Spread

9.3 Results

Dynamic stability studies were conducted using the 2013 summer peak base
cases described in Saction 4 and the generator models shown in Appendix E
to determine whether the transmission system would maintain operating

equilibrium following selected outages.

The study concluded that the Project would not cause the transmission
system to go unstable under Category “B” and Category “C” outages.

e The results of the study are provided in the form of plots in Appendix F.

10. Deliverability Evaluations

101  On Peak Deliverability Assessment

CAISO performed an On-Peak Deliverability Assessment. The power flow study
results for Category “A”, “B”, and “C” are detailed in Appendix I.

A modified version of the power flow 2013 Summer Peak base case
prepared hy PG&E for the reliability analysis was used to evaluate the
deliverability of the proposed interconnection and the transmission system
impacts of the Project. A description of the modifications follows.

» Load Modeling: For the On-Peak Deliverability Study, a coincident 1-in-5-
year heat wave was modeled in the base case.

e Generation Capacity (Pmax); The Net Qualified Capacity (NQC) was
used for generation capacity values. Capacity values for intermittent
generation were modeled as described in the On-Peak Deliverability
Assessment Methodology: hitp:/ivww.caiso.com!1ed4! 1ed4b5ei 1eced hitml

s Generation Dispatch in the base cases: Please refer to the On-Peak
Deliverability Assessment methodology document on the CAISO web-site:
httpheww.caiso.com/ 1od4 1 cd4b5c3 1ccel hitml

« Import Levels: The On-Peak Deliverability Study base case modeled the
2009 Maximum Import Capability for each branch group based on the
methodology for Import Capability Assignment Process for resource



adequacy (CAISO Tariff Section 40.4.6.2.1). These import capabilities were
modeled as fully utilized in the base case and are listed in Table 10-1.

10-1: On-Peak Deliverability Assessment Import Target

import

B8G Net Unused

Import Import ETC
BG Name Dir MW MW
Lugo _victrville BG [ N-S 1047 523
COl BG N-S 3770 548
BLYTHE_BG E-W 1086 0
CASCADE BG N-S 23 0
CFE_BG S-N -154 0
ELDORADO BG | E-W 935 0
IID-SCE_BG E-wW 268 0
IID-SDGE_BG E-W -174 163
INYO _BG E-w 0 0
LAUGHLIN BG E-W 0 0
MCCULLGH_BG | E-W -15 316
MEAD_BG E-W 539 516
MERCHANT BG | E-W 425 0
N.GILABK4 BG E-W -170 168
NOB BG N-S 1449 ]
PALOVRDE_BG E-W 2984 233
PARKER _BG E-W 66 52
SILVERPK BG E-W 9 0
SUMMIT_BG E-W -32 15
SYLMAR-AC BG | E-W -351 471
Total 10726 3005

11. Transition Cluster Group 1 Overload Mitigations

The preferred method to mitigate these normal as well as Category “B”
emergency overloads is to re-conductor these overloaded lines with higher
capacity conductors.

For CAISO Category “C” contingencies (according to WECC reliability criteria),
the overloads may be mitigated by load shedding or generation dropping. PG&E
or CAISO or both may require new generators to take part in and be responsible
for the costs of operating procedures and/or Special Protection Systems (SPS)



for the Category “C" emergency overloads caused by this Project. Only new
Category “C" overioad mitigation will be provided in the Phase 1 Study.

11.1 Mitigation for Category Normal Overloads Category “A”

11.1.1 Castro Valley - Newark 230 kV Line

795 ACSR at 2 fps wind speed summer
Limiting Factor interior rating 743/851 Amps

i Normal/Emergency. (0.34 miles)
Pl‘e;i-p&a}e!ﬁt Mommal i Post-project Normal o

: i S5 Amps iﬁl’_%:l Loading 781 Amps (105%)
Pre-project Emergency ) Post-project o
Lista B3 Amps (T5%) Emergency Loading 1022 Amps (120%) |
Worsl Contingency T171-Tesla 500 kV Line
Warst Overload Candition 2013 Summer Peak

Solution: Re-conductor a total of 22.8 miles of the Castro Valley —
Newark 230 kV Line with 795 ACSS or equivalent conductors. The
795 ACSS conductors are rated for 1517 Amps normal/femergency at
2 fps wind speed summer intetior. Substation terminal equipment will
also be upgraded to match or exceed the ampacity rating of the new
conductors.

11.1.2 Cayetano - North Dublin 230 kV Line

1004 Amps Underground at 2 fps wind speed
Limniting Factor summer interior rating Normal/Emergency
(2.8 mites)
Presproject Marmal : e Post-project Normal
g TOF Amps (67 %) Loading 1023 Amps (102%)
Pre-project Emargancy : ety Post-project o
Léssting 875 Amps (B7%) Emergsncy Loading 1249 Amps (124%)
I Conira Costa-Las Positas 230 kV Line and
e RCEC STG1
Woresl Ovartoed Candition 2013 Summer Peak

Solution: Install a 230 kV switching station with a 3-bay BAAH
configuration and loop the Lonetree-Cayetano, Contra Costa-Las
Positas, and North Dublin-Vineyard 230 kV Lines.

11.1.3 Contra Costa - Brentwood 230 kV Line

1113 Al at 2 fps wind speed summer interior
. : rating 825 Normal (3.2 miles).
Limifing Fagtor 954 ACSR at 4 fps wind speed summer
interior rating 1130 Amps Emergency (6.8
miles).
Pra-project Monmal Post-project Nommal N
o T8 Armps (B5%) Loading 1108 Amps (134%)
Fre-project Emergensy o ; Post-project o
Loading REBJATRS 7S ) Emergency Loading 1434 Amps (127%)
Werst Contingency Delta Pumps-Tesla 230 kV Line
Worst Crvertoad Condition 2013 Summer Peak




Solution: Re-conductor a total of 10 miles of the Contra Costa -
Brentwood 230 kV Line with 954 ACSS or equivalent conductors. The
954 ACSS conductors are rated for 1714 Amps normal/emergency at
2 fps wind speed summer interior. Substation terminal equipment will
also be upgraded to match or exceed the ampacity rating of the new
conductors.

11.1.4 Contra Costa - Delta Pumps 230 kV Line (Contra Costa -

Windmaster)
E 1113 Al at 2 fps wind speed summer interior
rafing 825 Amps Normal(0.3 miles)
Lieniing Facior 954 ACSR at 4 fps wind speed summer

interfor rating 1130 Amps Emergency
(16.7miles)

Presproject Nommal : Post-project Normal

\ooading BT ups (77 %) Loading 1287 Amps (156%)

Pra-project Emergency Post-project

Loading e Emergency Loading 1667 Amps (148%)

Worst Cortingency Kelso-Tesla 230 kV Line

Worst Crradoad Condition 2013 Summer Peak _l

Solution: Re-conductor a total of 17 miles of the Contra Costa -
Windmaster 230 kV Line section with 1113 ACSS or equivalent
conductors. The 1113 ACSS conductors are rated for 1893 Amps
normaliemergency at 2 fps wind speed summer interior. Substation
terminal equipment will also be upgraded to match or exceed the
ampacity rating of the new conductors.

11.1.5 Contra Costa - Delta Pumps 230 kV Line (Windmaster -

Delta Pumps)
1113 Al at 2 fps wind speed summer interior
_ rating 825 Amps Normai (1.1 miles)
Limiting Faclor 954 ACSR al 4 fps wind speed summer

interior rating 1130 Amps Emergency (0.3
miles)

Pre-proiect Mommal o Post-project Normall

Loading 634 Amps (TT%) Loadng 1285 Amps {156%)

Pre-project Emasgency £ e Post-project 5,

| Loading 152 Amps (67%) Emoraoncy Loading | 1965 AMPs (147%)
Wirst Conlingsncy Kelso-Tesla 230 kV Line
Werst Dveroad Condilen 2013 Summer Peak

Solution: Re-conductor a total of 1.4 miles of the Windmaster — Delta
Pumps 230 kV Line section with 1113 ACSS or equivalent conductors.
The 1113 ACSS conductors are rated for 1893 Amps
normalfemergency at 2 fps wind speed summer interior. Substation
terminal equipment will also be upgraded to match or exceed the
ampacity rating of the new conductors.



11.1.6 Delta Pumps - Tesla 230 kV Line (Altamont - Delta

Pumps)
954 ACSR at 4 fps wind speed summer
Limiting Faclor interior rating 996/1130 Amps
) Normal/Emergency (4.7 miles)

Praproject Mommal : Post-project Normal o
Loading G317 Arrips ([G3%) Loading 1282 Ampps (129%)
Pre-project Emergency. | - : Post-project
Loading 745 Anips (66%) Emergency Loading 1663 Amps (147%)
Wirst Cﬂr"lrlganw _ Kelso-Tesla 230 kV Line
Worst. COverlead Condition 2013 Summer Peak

Solution: Re-conductor a total of 4.7 miles of the Altamont — Delta
Pumps 230 kV Line section with 1113 ACSS or equivalent conductors.
The 1113 ACSS conductors are rated for 1893 Amps
normal/emergency at 2 fps wind speed summer interior. Substation
terminal equipment will also be upgraded to match or exceed the
ampacity of the new conductors.

11.1.7 Delta Pumps - Tesla 230 kV Line (Altamont - Tesla)

954 ACSR at 4 fps wind speed summer
Limiting Factar interior rating 996/1130 Amps
Normal/Emergency (3 miles)
Pre-project Nommal : : Post-project Normal
et 631 Amps (63%) Loading 1281 Amps (128%)
Pm—pm]é!:t Erfergency . Post-project o
Loading : T8 A (BEY) Emergency Loading 1662 Amps (147%)
Weest Confingsncy Kelso-Tesla 230 kV Line
Werst Overload Condidion 2013 Summer Peak

Solution: Re-conductor a total of 3 miles of the Altamont -~ Tesla

230 kV Line section with 1113 ACSS or equivalent conductors. The
1113 ACSS conductors are rated for 1893 Amps normal/femergency at
2 fps wind speed summer interior. Substation terminal equipment will
also be upgraded to match or exceed the ampacity of the new
conductors.

11.1.8 Kelso - Tesla 230 kV Line (Kelso - USWP RLF)

954 ACSR at 4 fps wind speed summer
Limiting Factor interior rating 897/1129 Amps
— Nermal/Emergency (0.73 miles)
Pre-projsct Momal ; BT, Post-project Normal 0
Loating 309 Amps (40%) Loading 1261 Amps (127%)
Pra-protect Emengency oy Post-project
Loading. ST DS (49 ) Emergency Loading 1599 Amps {140%)
Wiorsl Continganay Contra Costa-Delta Pumps 230 kV Line
Worst Overioad Condilion 2013 Summer Peak

Solution; Re-conductor a total of 3 miles of the Kelso — USWP RLF
230 kV Line section with 1113 ACSS or equivalent conductors. The



1113 ACSS conductors are rated for 1893 Amps normal/emergency at
2 fps wind speed summer interior. Substation terminal equipment will
also be upgraded to match or exceed the ampacity of the new

11.1.9 Kelso - Tesla 230 kV Line (USWP RLF - Tesla)

T

{ ; 1 954 ACSR at 4 fps wind speed summer

i Lrmitirsg Factar interior rating 997/112% Amps

NormalEmergency (0.73 miles)

Pre-project Moarial ; Post-project Normal o
ez 412 Amps (41%) oo 1277 Amps (128%)
Pre-profectEmargency | .. A Post-project 5
Loadini 571 Amips (51%) Emergency Loading 1599 Amps (140%)
Wors! Contingency Contra Costa-Delta Pumps 230 kV Line
Waorsl Gverioad Condition: 2013 Summer Peak

Solution: Re-conductor a total of 5 miles of the USWP RLF - Tesla
230 kV Line section with 1113 ACSS or equivalent conductors. The
1113 ACSS conductors are rated for 1893 Amps normal/emergency at
2 fps wind speed summer interior. Substation terminal equipment will
also be upgraded to match or exceed the ampacity rating of the new
conductors.

11.1.10 Las Positas - Newark 230 kV Line

795 ACSR at 2 fps wind speed summer
Limdting Factar interior rating 743/851 Amps
Normal/Emergency (21.3 miles)
Pre-project Nomal ] Post-project Normal
Loading Ta3Amps (B3%%) Leading 999 Amps (134%)
Pra-project Emergancy ; Post-project
Loading ] 768 Amps (93%) Emergency Loading 1228 Amps (144%)
Woarst Gonlingency Contra Costa-Lonetree 230 KV Line
Worst Cverdoad Condilion 2013 Summer Peak

Solution: Re-conductor a total of 21 miles of the Las Positas — Newark
230 KV Line with 954 ACSS or equivalent conductors. The 954 ACSS
conductors are rated for 1714 Amps normal/emergency at 2 fps wind
speed summer interior. Substation terminal equipment will also be
upgraded to match or exceed the ampacity rating of the new
conductors.

11.1.11 Lonetree - Cayetano 230 kV Line (Lonetree - USWP

JRW)
795 ACSR at 4 fps wind speed summer
Limiting Factar interior rating 886/1005 Amps

Normal/Emergency (tofal 12 miles}

Pri-project Nommal ALY - Post-project Normal o

Loatiia T Amps (BT %) { cading 1083 Amps (122%)

Fre-project Emesgency ; \ Post-project o

{ caging ; 932 Amps (83%) Emergency-Loadiog 1307 Amps (130%)




o = Contra Costa-Las Positas 230 kV Line and
Worst Conlingency RCEC STGA
Wirst Oweroad Condition 2013 Summer Peak

Solution: Re-conductor a total of 12 miles of the Lonetree — USWP
JRW 230 kV Line section with 954 ACSS or equivalent conductors.
The 954 ACSS conductors are rated for 1714 Amps
normal/emergency at 2 fps wind speed summer interior. Substation
terminal equipment will also be upgraded to match or exceed the
ampacity rating of the new conductors.

11.1.12 Lonetree - Cayetano 230 kV Line (USWP JRW -

Cayetano)
795 ACSR at 4 fps wind speed summer
interior rating 886/1005 Amps
Liniting Factor Normal/Emergency (3 miles).

1004 Amps Underground at 2 fps wind speed
summer interior rating Normal/Emergency
{2.4 miles)

Pre-project Normal : . Post-project Narmal

e TE4 Amps (%) Loading 1081 Amps {122%)

Pre-project Emergency : P Post-project

Loading 32 Amie (3% Emergency Loading 1307 Amps (130%)

\Warst Contingenzy Contra Costa-Lonetree 230 kV Line

Worst Dvarlaad Condiion 2013 Summer Peak

Solution: Install a 230 kV switching station with a 3-bay BAAH
configuration and loop the Lonetree-Cayetano, Contra Costa-Las
Positas, and North Dublin-Vineyard 230 kV Lines. Re-conductor a
total of 3 miles of the USWP JRW-Cayetano 230 kV Line section with
954 ACSS or equivalent conductors. The 954 ACSS conductors are
rated for 1714 Amps normal/emergency at 2 fps wind speed summer
interior. Substation terminal equipment will also be upgraded to match
or exceed the ampacity rating of the new conductors.

11.1.13 Moraga - Castro Valley 230 kV Line

954 ACSR at 2 fps wind speed summer
Limiling Eactar coastal rating 911/1021 Amps
Normal/Emergency (15 miles).
Pre-project Momal Post-project Normal
oading BEB Amps (78%) Loading 965 Amps (106%)
Pre-project Emergensy Post-project
Loading 223 Amps (93%:) Emergency Loading 1210 Amps (119%)
Worst Contingency T171-Tesla 500 kV Ling
Worst Overload Condilion 2013 Summer Peak

Solution: Re-conductor a total of 15 miles of the Moraga — Castro
Valley 230 kV Line with 795 ACSS or equivalent conductors. The
795 ACSS conductors are rated for 1542 Amps normal/emergency at
2 fps wind speed summer coastal. Substation terminal equipment will



also be upgraded to match or exceed the ampacity rating of the new
conductors.

11.1.14 North Dublin - Vineyard 230 kV Line

2000 kemil CU underground cable at summer
rating 1004/1004 Amps Normal/Emergency
i (5.4 miles)
Limiting Facikor .
795 ACSR at 4 fps wind speed summer
interior rating 886/1005 Amps
Normal/Emergency (10 miles).
Fre-project Mommal - Past-project Norma! o
s B54 Amps (Ta%) Loading 969 Amps (109%)
Pre-project Emengency : Post-project o
loadaig BTH Amps (875 Emergency Loading 1249 Amps (124%)
- Confra Costa-Las Positas 230 kV Line and
AT RCEC STG1
| Worst Overtcad Condition 2013 Summer Peak

Solution: Insfall a 230 kV switching station with a 3-bay BAAH
configuration and loop the North Dublin - Vineyard, Las Positas —
Newark, and Vineyard - Newark 230 kV Lines. Re-conductor a total of
10 miles of the North Dublin-Vineyard 230 kV Line section with

954 ACSS or equivalent conductors. The 954 ACSS conductors are
rated for 1714 Amps normal/emergency at 2 fps wind speed summer
interior. Substation terminal equipment will also be upgraded to match
or exceed the ampacity rating of the new conductors.

11.1.15T171 - Tesla 500 kV Line

2-2300 Al at 2 fps wind speed summer
. interior rating 2430/2816 Amps
Lhniting Factor Normal/Emergency (limited by series
capacitors)
i Precprofect Normal 3 - Post-project Normal
Vs i 1821 Anips (T5%) Loading 2636 Amps (108%)
Pre-project Emersency o Post-project
G i 2663 Amps(95%) Emergency Loading 3559 Amps (126%)
Worst Contingency Qlinda-Tracy 500 kV Line
Warst Overfoad Condition 2013 Summer Peak

Solution; Congestion management.

11.1.16 Trimble - San Jose B 115 kV Line

715 Al at 2 fps wind speed summer coastal
rating 703 Amps Normal and 100 deg
conductor temperature 924 Amps
Emergency (1.1 miles).

3000 MCM AL Underground with 965 Amps
nomal and emergency rafings (1.1 miles)

:imiting Factor

Pra-project Nomal Post-project Normal

Lossding 427 Amps {51%) Loading

728 Amps (104%)

Pro-project EMBIGENGY, | ¢ gq g (579) Post-project 1071 Amps (116%)

Loading Emergency Loading



Worst Conlingency

Testa-Metcalf 500 kV Line

‘Worst Ovenoad Condition

2013 Summer Peak

Solution: Re-conductor a total of 1.1 miles of the Trimble — San Jose
B 115 kV Line with 477 ACSS or equivalent conductors. The 477
ACSS conductors are rated for 1144 Amps normal/emergency at 2 fps
wind speed summer coastal. Re-rate the underground cable section
for 1160 Amps emergency rating (needed also for Category C
emergency overload mitigation}. Substation terminal equipment will
also be upgraded to match or exceed the ampacity rating of the new

conductors.

11.1.17 Vineyard — Newark 230 kV Line

|.iiting Factor

2000 kemil CU underground cabie at summer
rating 1004/1004 Amps NommalEmergency
(5.7 miles)

795 ACSR at 4 fps wind speed summer
interior rating 886/1005 Amps
Normal/Emergency (14 miles).

Pre=project Mammal Post-project Normal

(eading 42T Amps (B1%) Loading 728 Amps (104%)
1 Pre-project Erergency v Post-project
I_l:dadinsi 614 Amps (B7%) Emergency Loading 1071 Amps {116%)

Worst Contingency

Contra Costa-Las Positas 230 kV Line and
RCEC STG1

Worst Gverosd Gondition

2013 Summer Peak

Solution: Install a 230 kV switching stations with a 3-bay BAAH
configuration and loop the North Dublin-Vineyard, Las Positas-Newark,
and Vineyard-Newark 230 kV Lines. Re-conductor a total of 14 miles
of the Vineyard-Newark 230 kV Line section with 954 ACSS or
equivalent conductors. The 954 ACSS conductors are rated for

1714 Amps normal/emergency at 2 fps wind speed summer interior.
Substation terminal equipment will also be upgraded to match or
exceed the ampacity rating of the new conductors.

112 Mitigation for New Category “B” Emergency Overload

The mitigations for new Category “B” emergency overload listed below are in
addition to the mitigations for new normal overloads Category “A” described in
Section 11.1 which also mitigate the Category “B” emergency overioads.

11.2.1 Birds Landing — Contra Costa 230 kV Line

1113 ACSS at 2 fps wind speed summer

EARIG Facier interior rating 1893 Amps Emergency
Pra-project Emergenty e Post-project
Loag 1713 Amps (00%) Emergency Loading 2597 Amps (137%)

YWorst Conlingency

Contra Costa-Contra Costa Sub 230 kV Line
and Gateway PP

Cweroad Condtion

2013 Summer Peak




Solution: Loop the Contra Costa — Moraga 230 kV Line No. 1 into the
Contra Costa Substation. Install one 230 kV bay BAAH configuration

at Contra Costa Sub.

11.2.2 Brentwood - Kelso 230 kV Line

i 954 ACER at 4 fps wind speed summer
S ingFracier intetior rating 1130 Amps Emergency.
Pre=project Emergency | Post-project
ik : Se4-AmpE {520} Emeraency Loading 1136 Amps (101%)
Warst Comlngew. Contra Costa-Delta Pumps 230 kV Line
COveread Condition 2013 Summer Peak

Solution: Congestion management.

11.23 Contra Costa — Contra Costa Sub 230 kV Line

I 1113 ACSS at 2 fps wind speed summer
Lummng et interior rafing 1893 Amps Emergency
Pre-project Emengency ; Post-project
it 1558 Armos (B4%) Emergency Loadin 2786 Amps (147%)
Worst Confingency gi;dt;ll_::clii;g-(:ontra Costa 230 kV Line and
Overaad Condition 2013 Summer Peak

Solution: Loop the Contra Costa — Moraga 230 kV Line No. 1 into the
Contra Costa Substation. Install one 230 kV bay BAAH configuration
at Contra Costa Sub. Convert Contra Costa Substation 230 kV bus
into a six-bay, eighteen-breaker BAAH configuration.

11.24 Cooley Landing - Stanford 60 kV Line (Cooley Landing-

SRI)
Limfing Factor 600 Amps swilches
Pre-projectEmengency e Post-project
Loading DA Emergency Loading 622 Amps (104%)
Worst il:ontint:afgcl:.' Cardinal Units #1 and #2
Cwvarosd Conditdon 2013 Surmmer Peak

Solution: PG&E project will replace the 600 Amps switches to utilize
the emergency conductor coastal ratings of 703 Amps.

11.2.5 Newark 230/115 kV Bank No. 11

gilhi‘dnq Factor 462 MVA emergency rafing
Pre-project Emergency 5 Post-project
Loading 443 MVA (35%) Emergency Loading 502 MVA (109%)
1un_'l.l'l;!ﬁil Contingency Newark 230/115 kV Bank No. 7
Cvertoad Condifion 2013 Summer Peak
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Solution: Congestion management.

11.2.6 Oakland C - Oakland L 115 kV Line

790 Amps underground cable emergency

Limiting Fagtor ratin
Pre-project Emergency Post-project o
| Loadsig 2k TT2 Amps (95%) Emergency Loading 828 Amps (105%)
Wiorst Conlingensy Moraga-San Ramon 230 kV Line and DEC
Crprload Condition 2013 Summer Peak

Solution: Congestion management.

11.2.7 Pittsburg 230/181 kV TBC Bank

Limitizig Fac!i:l_' 450 MVA emergency rating
re-project Emergency | . Post-project .
Loasing il A {5?5%] Emergency Loading 462 MVA (103%)
Wiorst Sontingency: Pittsburg-San Mateo 230 kV Line and DEC
‘Cveroad Condition 2013 Summer Peak

Solution: Congestion management.

11.2.8 Potrero 115/181 kV TBC Bank

lehil:‘:ln Facior 450 MVA emergency rating
Pre-project Emergenty | yaa j Post-project
g 4nanva fB-i%} Emergency Loading 456 MVA (101%)
Warst Contingency Moraga-San Ramon 230 kV Line
Ovedoad Conditon 2013 Summer Peak

Solution: Congestion management.

11.29 Sobrante - El Cerrito No. 1 115 kV Line

Limiting Factior 800 Amps switches
Pre-project Emsropary : Post-project "
Loading BI0AMDs (35%) Emergency Loading 619 Amps (103%)
Wﬂi’dltﬂitﬁ'lgemy Sobrante-El Cerrito No. 2 115 kV Line
Ervarioad Condition 2013 Summer Peak

Solution: Replace the 600 Amps switches to utilize the emergency
conductor coastal ratings of 802 Amps.

11.2.10 Sobrante - El Cerrito No. 2 115 kV Line

Limifing Factor 00 Amps switches
Pre-project Emergency 4 Post-project
Loading. 571 Amips (S5%) Emergency Loading | 20 AMPS (103%)
Wiarst Conbingency Sobrante-El Cerrito No. 1 115 kV Line
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| Overdoad Sonddion ] 2013 Summer Peak

Solution: Replace the 600 Amps switches to utilize conductor
emergency coastal rating of 802 Amps.

11.2.11 Table Mountain - Tesla 500 kV Line

5t 2-2300 Al at 2 fps wind speed summer
Limiting Eacior interior rating 2964 Amps Emergency.
Pre-project Emergency Post-project o
i iﬂE a0 Amps (B4%%) Emergency Loading 3071 Amps (104%)
Wersl Contingency T171-Tesla 500 kV Line
Ohvergad Conditicn 2013 Summer Peak

Solution: Congestion management.

11.2.12 Vaca Dixon - T171 500 kV Line

2-2300 Al at 2 fps wind speed summer
Lirning Factor interior rafing 2816 (series capacitor) Amps
i Emergency.
Pre-projéct Emargency : [ | Post-project
ding 2B83AmpE {9556) Emergency Loading. 3007 Amps (107%)
Wirst Contingancy Olinda-Tracy 500 kV Line
Cveroad Condilion 2013 Summer Peak

Solution: Congestion management.

11.2.13 Vaca Dixon - T275 No. 1 230 kV Line

[ IBE 1113 ACSS at 2 fps wind speed summer
Limmiing Facior interior rating 1893 Amps Emergency (5
miles)
‘Pre-project Ememency | Post-project
Loading 484 Armps (26%) Emergency Loading 2747 Amps (120%)
Worst-Contingency Vaca Dixon-T275 No. 2 230 kV Line
Cweroad Condition 2013 Summer Off-Peak

Solution: Re-conductor a total of 5 miles of the Vaca Dixon-T275
230 kV Line No. 1 with bundled 795 ACSS or equivalent conductors,
The bundled 795 ACSS conductors are rated for 3984 Amps
normal/emergency at 2 fps wind speed summer interior. New double
circuit towers will be installed and the existing towers will be removed.
Substation terminal equipment will also be upgraded to match or
exceed the ampacity rating of the new conductors.

11.2.14 Vaca Dixon - T275 No. 2 230 kV Line

_ 1113 ACSS at 2 fps wind speed summer
Limniting Faclar interior rating 1893 Amps Emergency (5
miles)
Pre-project Emergency ; Post-project 0
Loading 38 .Amps (18%) Emergency Loading 2747 Amps (120%)




Warst Confingency

Vaca Dixon-T275 No. 1 230 kV Line

wverdoed Condition

2013 Summer Off-Peak

Solution: Re-conductor a total of 5 miles of the Vaca Dixon-T275
230 kV Line No. 2 with bundled 795 ACSS or equivalent conductors.
The bundled 795 ACSS conductors are rated for 3984 Amps
normal/emergency at 2 fps wind speed summer interior. New double
circuit towers will be installed and the existing towers will be removed.
Substation terminat equipment will also be upgraded to match or
exceed the ampacity rating of the new conductors.

11.3 Mitigation for New Category “C” Emergency Overload

The mitigation for the new Category “C” emergency overloads listed below are in
addition to the mitigations for new Category “A” normal overloads and Category
‘B"” emergency overloads described in Sections 11.1 and 11.2 which also mitigate
the Category “C” emergency overloads.

11.3.1 Birds Landing - Contra Costa 230 kV Line

e 1113 ACSS at 2 fps wind speed summer
AR FAion interior rating 1893 Amps Emergency
Pre-project Energancy | ! Post-project o
i 1465 Arps (T7%) Emeraency Loading | 2370 Amps (125%)
MWorst Confingenty Contra Costa Sub 230 kV Bus Section 2
Creroad Condifion 2013 Summer Peak

Solution: Install SPS to drop generation.

11.3.2 Birds Landing — Contra Costa Sub 230 kV Line

o . 1113 ACSS al 2 fps wind speed sumimer
Limiting Factor interior rating 1893 Amps Emergency
Pre-projact Emergency ; Past-project o
Leading 1340 Amps(T1%) Emergency Loading 1992 Amps {105%)
Warsl Confingency Vaca Dixon-T275 Nos. 1 and 2 230 kV Lines
Cwvaroad Condiicn 2013 Summer Peak

Solution: Install SPS to drop generation.

11.3.3 Brentwood - Kelso 230 kV Line

{ 954 ACSR at 4 fps wind speed summer
Lirting Factor interior rating 1130 Amps Emergency.
Pre-project Emergency S Post-project o
(ivading B15Amps (46%) Emergency Loading 1289 Amps (114%)
Wirarst Contingency Contra Costa Sub 230 kV Bus Section 2F
| Envedoad Condition 2013 Summer Peak




Solution: Congestion management.

11.3.4 Contra Costa - Las Positas 230 kV Line

Limiting Factar

954 ACSS at 2 fps wind speed summer
interior rating 1714 Amps Emergency.

Pre=prolect Eme [

i : 1207 Amps {46%)

Post-project

Emergency Loading 1766 Amps (104%)

Worst Contingency:

Contra Costa Sub 230 kV Bus Section 2F

Onerload Condition

2013 Summer Peak

Solution: Install SPS to drop generation.

11.3.5 East Shore - San Mateo 230 kV Line

954 ACSS at 2 fps wind speed summer

I
AN e coastal rating 1742 Amps Emergency.
Pre-project Emeriency | yaqg aa Post-project
Loading 1715 Arips (68%) Emergency Loading 1776 Amps (102%}
Newark-Ravenswood and Tesla-
Worst Cﬂnﬁqgemv Ravenswood 230 kV Lines
Creroad Conditan 2013 Summer Peak

Solution: Install SPS to drop generation.

11.3.6 Lambie - Birds Landing 230 kV Line

1113 ACSS at 2 fps wind speed summer

L|m|lm§;| Ely interior rafing 1893 Amps Emergency
Fra-project Emergency i et Post-project
Loading. KEROinEsite4) Emergency Loading | 2077 AmPs (110%)

Warst Contingency

Contra Costa Sub-Contra Costa and Birds
Landing-Contra Costa 230 kV Lines

Orearaad Condition

2013 Summer Peak

Solution: Install SPS to drop generation.

11.3.7 Oleum - North Tower - Christie 115 kV Line

_— 250 CU at 2 fps wind speed summer coasfal
Sl rating 522 Amps Emergency
Pre-project Emengendy T Post-project
- Leading. 136 Amps () Emergency Loading 2077 Amps (110%)
Worst Cantin m fi?‘l;rsant&El Cerrito Nos. 1 and 2 115 kV
‘Cveroad Candition 2013 Summer Peak




1.3

Solution: Rerate the Oleum — North Tower — Christie 115 kV Line with
4 feet per second (fps) wind speed.

8 Sobrante — Christie 115 kV Line

1 ,
E‘Gﬂﬂd EIMergency | a9 Arips (102%) Ef:érzgif& oaging | 596 Amps (114%)
Worst Contingency aﬂ!;r:\nte-El Cerito Nos. 1 and 2 115 kV
Overtoad Condition 2013 Summer Peak

Solution: The Category “C” emergency overload is Pre-Project.
PG&E will rerate Sobrante — Christie 115 kV Line with 4 fps wind
speed,

11.3.9 Trimble - San Jose B 115 kV Line

715 Al at 2 fps wind speed summer coastal
rating 703 Amps Nomal and 100 deg

i all conductor temperature 924 Amps

Lirmiting Factor Emergency (1.1miles).

3000 MCM AL Underground with 965 Amps
normal and emergency ratings (1.1 miles)

Pre-project Emengency I Post-profect

Loading ' T fimps (04 Emergency Loading 1160 Amps (126%)
Warst Contingency Metcalf-El Patio Nos. 1 and 2 115 kV Lines
Lrerlogd Sondition 2013 Summer Peak

Solution: The Category “C” emergency overload is Pre-Project. The
Trimble — San Jose B 115 kV Line will be reconductored with

477 ACSS (1144 Amps coastal normal and emergency ratings) to
mitigate normal Category “A” and “B” emergency overloads for the
Group 1 projects. PG&E will rerate the new 477 ACSS conductors
with 4 fps wind speed and the underground cable to match the ratings
of the overhead conductors.

11.3.10 Westley -- Los Banos 230 kV Line

Lirniting Fackor 1700 Amps emergency rating.
Fre-project Emergancy Post-project
Loading FHE Amips (52%) Emergency Loading 2220 Amps (131%)
Wo rsi Con fingency :ssll_?r;légs Banos and Tracy-Los Banos 500
Cvedoad Condilion 2013 Sumimer Peak

Solution: install SPS to drop generation.
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114 Summary of Network Upgrade Cost Estimates

Cverloads

Existing: Conducior

Re-conduchor To

Table 11-1 Summary of Transition Cluster Group 1 Network Upgrade Cost Estimates
Posl-Project

Loating
Chver Loaded Component R":‘If.ir'lf.]:'i {Amps) NE Ratings {Amps)
N E (Amps)
Birds Landing-Contra 1113 . $28 million
Costa 230 kV Line N/A Yes ACSS 1893 1893 NIA/2597 Loop Line N/A N/A (Note 1)
Brentwood-Kelso 230 kv 954 1130
Line N/A Yes ACSR 826 (4os) N/AJ1136 NIA N/A N/A Note 2
Castro Valley-Newark 230 795 795 $17.25
KV Line (23 miles) Yes Yes ACSR 743 851 811022 ACSS 1517 1517 million
Cayetano-North Dublin 230 1004A $50 million
KV Line Yes Yes (UG} 1004 1004 1023/1249 N/A N/A N/A (Note 3)
Contra Costa-Brentwood 954 1130 954 -
230 kV Line (10 miles) Yes Yes ACSR 826 (4ips) 1108/1434 ACSS 1714 1714 $8.0 million
Confra Costa-Contra Cosia 1113 . $28 million
Sub 230 KV Ling N/A | Yes ACSS 1893 1893 N/A/2786 Loop Line N/A N/A (Note 1)
Confra Costa - Delta
Pumps 230 kV Line 954 1130 1113 $15.3
(Contra Costa - Yes | Yes | acor | 826 | (g | 12871667 | ncgg | 1893 | 1883 million
Windmaster) — 17 miles
Contra Costa - Delta
Pumps 230 kV Line 954 1130 1113 $1.26
{Windmaster - Defta Yes | Yes | acsr | 828 | wpe) | 12BO1B6S | acgs | 1893 | 1883 | [hion
Pumps) — 1.4 miles
Contra Costa — 954 s $3.0 million
RossmoarTap1 N/A Yes ACSS 1714 1714 N/A/1748 Loop Line NfA N/A (Note 1)
Cooley Landing-Stanford
60 kY Line (Cooley NA | Yes | TI° ( va?tgh) (s?v‘i)tgh) Nawz2 | FeRECe | 703 | go2 | $0.3milion
| Landing-SRI}
Delta Pumps - Tesla 230
) 954 996 1130 1113 -
kV Line {(Altamont - Tesla) Yes | Yes 128211662 1893 1893 $2.7 million
A7 miles ACSR {4fps) (4fps) ACSS
Detta Pumps - Tesla 230
’ 954 996 1130 1113 $4.23
k¥ Line (Delta Pumps - Yes | Yes 1281/1663 1893 1893 .
Altamon) — 3 miles ACSR {4fps) {4fps) ACSS million
Kelso- Tesla 230 KV Line
(Kelso - USWP RLF)-33 | Yes | Yes A%f‘s“R (fgs) (11;89) 1261/1599 ;é?s 1803 | 1893 :Qﬁiiii
miles
Kelso - Tesla 230 kV Line
(USWPRLF -Tesla)—47 | Yes | Yes A%%R (‘?f?:s} (Es; tzrmsee | M5 | 1sss | 18w r?::ui?\
riles
Las Positas - Newark 230 795 954 $16.8
KV Line (21 miles) Yes Yes ACSR 743 851 989/1228 ACSS 1714 1714 million
Lonelres - Cayetano 230
KV Line {Loneliee - USWP | Yes | Yes | o (ffiﬁs) (1%335) 10831310 | ot | 4714 | 1714 | $12 mition
JRW} ~ 12 miles (Recond.
Lonefree - Cayetano 230 Portion
KV Line (USWP JRW - Yes | Yes | oo (ff?ai) (1?;[:.]55) 1osttz07 | A | 4714 | 171a only)
Cayetano) — 3 miles
Moraga - Castro Valley 230 954 795 $11.25
KV Line (15 miles) Yes Yes ACSR 91 1021 965/1210 ACSS 1542 1542 million
Newark 230/115 kV Bank 462 420 462 N/A/S02
1 N/A Yes MVA Mvay | (MvA) (MVA) N/A NA N/A Note 2
North Dublin - Vineyard Yes Yes 795 886 1005 969/1196 954 1714 1714 $58 million
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Cverdoads Existing Candusiorn Pest-Rroject Fe-conducior To

Cost

Cwer Loaded Component ;
Estimates:

Mar Cat : Ratings (Amps} Ratings {Amps)
=55 Siza 12
fial B M £ ( : . £

230 kV Line (10 miles) (4fps) (4fps) {Note 4)
Qakland C - Qakland L 115 TI0A
KV Line NIA Yes Ug) 790 790 N/A/B28 N/A NiA N/A Note 2
Pittsburg 230/181 kv TBC 450 N/AJAG2
Bark N/A | Yes MVA N/A 450 (MVA) N/A N/A N/A Note 2
Potrero 115/181 kv TBC 450 N/AJASE
Bank N/A Yes MVA N/A 450 (MVA) N/A N/A N/A Note 2
Sobrante 230/115 kv #1 N/A Yes 403 403 463 N/A/495 Add 420
MVA | 420 | 420 $100
Sobrante 230/115 kv #2 N/A Yes 403 403 463 N/A/482 Bank
Sobrante - El Cerito #1 715 600 600 Replace L
115 KV Line N/A Yes AL (switch) | (switeh) NIAB19 switch 703 802 $0.3 million
Sobrante - El Cenito #2 715 600 600 Replace -
115 KV Line N/A | Yes AL (switch) | (switch N/A/G19 switch 703 802 $0.3 million
Table Mountain - Tesla 500 2-2300
KV Line N/A Yes AL N/A 2064 N/A/30T1 N/A N/A N/A Note 2
2-2300 2816
Tesla-T171 800 kV Line Yes | Yes AL 2430 (series | 2636/3559 N/A N/A N/A Note 2
cap)
. 924 $0.77
Trimble - San Jose B 115 715 477 o
KV Line (2.5 miles) Yes Yes AL 703 (col. 7281071 ACSS 1144 1144 million
B) {Note 5)
Vaca-Dixon - T171 500 kv 22300 2816
Line N/A Yes AL N/A (series N/AS3007 N/A N/A N/A Note 2
cap)
Vaca-Dixon - T275 #1 230 1113 2-795
KV Line (5 miles) NA | Yes | acgs | 1893 | 1898 | NIA2269 | ,ogg | 3034 | 3034 | gag iion
Vaca-Dixon - T275 #2 230 1113 2-795 {Note 6)
KV Line N/A Yes ACSS 1893 1893 N/A/2269 ACSS 3034 3034
$11.2
Vineyard - Newark 280KV | v | ygq | 799 743 | 851 749/975 94 | 1714 | 1714 (ggt):d
Line (14 miles) ACSR ACSS Porti .
ortion
only)

NOTES:

1. Convert Contra Costa Substation 230 kV bus into a six-bay, eighteen-breaker BAAH
configuration. Loop Contra Costa — Moraga 230 kV Line Ne. 1 into Contra Costa
Substation.

2. Congestion management.

3. Install a 230 kV switching station and loop the Lonetree — Cayetano, Contra Costa —
Las Positas, and North Dublin — Vineyard 230 kV lines. The cost to build a switching
station and looped the 230 kV lines is estimated at $50 million because the switching
station will be located in highly developed area which may require undergrounding
the looped lines.



4. Install a 230 kV switching station and loop the North Dublin — Vineyard, Las Positas —
Newark, and Vineyard — Newark 230 kV lines. The cost to build a switching station
and looped the 230 kV lines is estimated at $50 million because the switching station
will be located in highly developed area which may require undergrounding the
looped lines.

5. Re-rate the underground section {1.1 miles) to match the ratings of the overhead line
section,

6. Build new double circuit tower line on the existing right-of-ways (5 miles) and remove
existing fowers,

11.5 Mitigation for Dynamic Stability Study Category “C” Emergency
11.51 Category “C” Voltage Violation
Solution: None.
11.5.2 Category “C” Frequency violation
Solution: None.
116 Mitigation for Fault Duty

Solution: None.

12. Network Upgrades and Overioad Mitigation Responsibility By

the Project

The cost of the Network Upgrades associated with Group 1 will be divided
among the projects in Group 1. To determine the cost responsibility of each
generation project assigned to the Groups, the CAISO developed cost
allocation factors based on the individual contribution of each project
(Appendix J). The cost allocation of this Project for the Network Upgrades for
Group 1 is as follows:

o Contra Costa — Delta Pumps 230 kV Line (Windmaster — Delta Pumps):
Reconductor 1.4 miles with 1113 ACSS conductors.

The total cost of the project to reconductor the Windmaster — Delta Pumps
230 kV Line section il The Project's responsibility based on 0.1%
of the total cost per Appendix J is approximately

o Contra Costa — Delta Pumps 230 kV Line (Contra Costa - Windmaster):
Reconductor 17 miles with 1113 ACSS conductors.

The total cost of the project to reconductor the Contra Costa - Windmaster

230 kV Line section is _ The Project’s responsibility based on
0.1% of the total cost per Appendix J is approximately
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o Contra Costa — Contra Costa Sub and Contra Costa — Rossmoor Tap No.
1 230 kV Lines: Loop Contra Costa — Moraga No. 1 230 kV Line into
Contra Costa Substation

The total cost of the project to loop the Contra Costa — Moraga No. 1 230 kV
Line into Contra Costa Substation is (SNJllll». Contra Costa Substation
230 kV bus will be converted to six-bay, eighteen-breaker BAAH configuration.
The Project's responsibility based on 3.7 % of the total cost per Appendix J is
approximatelyd

o Delta Pumps — Tesla 230 kV Line (Delta - Altamont ): Reconductor 4.7
miles with 1113 ACSS conductors.

The total cost of the project to reconductor the Altamont - Tesla 230 kV Line
section i . The Project’s responsibility based on 0.1% of the total
cost per Appendix J is approximately

o Kelso—Tesla 230 kV Line (Kelso - USWP RLF): Reconductor 3.3 miles
with 1113 ACSS conductors.

The total cost of the project to reconductor the Kelso — USWP RLF 230 kV Line
section is The Project’s responsibility based on 32.5% of the total

cost per Appendix J is approximate!y IR

c Kelso—Tesla 230 kV Line (USWP RLF - Tesla ): Reconductor 4.7 miles
with 1113 ACSS conductors.

The total cost of the project to reconductor the USWP RLF - Tesla 230 kV Line
section isi. The Project’s responsibility based on 32.5% of the total
cost per Appendix J is approximatel

o Vaca Dixon -T275 No. 1 230 kV Line: Reconductor 5 miles with bundled
795 ACSS bundled conductors.

The total cost of the project to reconductor the Vaca Dixon — T275 230 kV Line
No. 1is The Project’s responsibility based on 1.8% of the total cost
per Appendix J is approximately*

o Vaca Dixon — T275 No. 2 230 kV Line: Reconductor 5 miles with bundied
795 ACSS bundled conductors.

The total cost of the project to reconductor the Vaca Dixon — T275 230 kV Line
No. 2 is {SINNR The Project's resionsibility based on 1.8% of the total cost

per Appendix J is approximately

The Project is responsible for approximately (IR of the total cost of the
Network Upgrades associated with Group 1. The Project is also responsible
for approximately (REENEENPof the Network Upgrades to convert Kelso
Substation 230 kV bus into two-bay, six-breaker BAAH configuration.



Preliminary Protection Requirements

Per Section G2.1 of the PG&E Interconnection Handbook, PG&E protection
requirements are designed and intended to protect PG&E’s system only. The
applicant is responsible for the protection of its own system and equipment and
must meet the requirements in the PG&E Interconnection Handbook.

The Preliminary Protection Requirements are detailed in Appendix G,

14. Transmission Line Evaluation

The transmission line evaluation included the following work:

Reconductor the Castro Valley - Newark 230 kV Line
Reconductor the Contra Costa - Brentwood 230 kV Line
Reconductor the Contra Costa - Delta Pumps 230 kV Line (Contra Costa -
Windmaster)
s Reconductor the Contra Costa - Delta Pumps 230 kV Line {Windmaster -
Delta Pumps)
Reconductor the Delta Pumps - Tesla 230 kV Line {Altamont - Delta Pumps)
Reconductor the Delta Pumps - Tesla 230 kV Line (Altamont - Tesla)
Reconductor the Kelso - Tesla 230 kV Line (Kelso - USWP RLF)
Reconductor the Kelso - Tesla 230 kV Line (USWP RLF - Tesla)
Reconductor the Las Positas - Newark 230 kV Line
Reconductor the Lonetree - Cayetano 230 kV Line (Lonetree - USWP JRW)
Reconductor the Lonetree - Cayetano 230 kV Line (USWP JRW - Cayetano)
Reconductor the Moraga-Castro Valley 230 kV Line
Reconductor the North Dublin - Vineyard 230 kV Line
Reconductor the Vineyard - Newark 230 kV Line
Reconductor the Vaca Dixon - T275 230 kV Line No. 1
Reconductor the Vaca Dixon - T275 230 kV Line No. 2
Loop the Contra Costa - Moraga No. 1 230 kV Line into Contra Costa -
Substation
* Loop the Contra Costa - Las Positas, Lonetree - Cayetano, North Dublin -
Vineyard, Cayetano - Las Positas, Las Positas - Newark, and Vineyard -
Newark into new 230 kV switching stations.
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15. Substation Evaluation

151 Overstressed Breakers

PG&E uses the following policy to allocate breaker replacement
responsibility for projects that overstress or increase overstress® on existing
circuit breakers:

m If a breaker is not overstressed before the project, and the project
results in an overstressed condition of the breaker, then the project is
responsible for the cost of replacement.

m If a breaker is already overstressed, and a project increases the
overstress by 5% or more, or the post-project overstress level exceeds
25%, then the project is responsible for the cost of replacement.

m If the overstress level exceeds 25% before the project, and for all other
circumstances, PG&E or other generation projects will be responsible
for any replacement costs.

Using the short-circuit study results of the System Fault Duties Study in

Appendix H, an initial breaker evaluation found that the Project did not
contribute more than 100 Amps to any breakers that became overstressed.

152 Substation Evaluation

The non binding cost estimate for these Network Upgrades is included in the
Substation work scope as detailed in Appendix E.

16. Environmental Evaluation/Permitting

16.1 CPUC General Order 131-D

PG&E is subject to the jurisdiction of the California Public Utilities
Commission (CPUC) and must comply with CPUC General Order 131-D
{Order) on the construction, maodification, alteration, or addition of all electric
transmission facilities (i.e., lines, substations, switchyards, etc.). This
includes facilities to be constructed by others and deeded to PG&E. In most
cases where PG&E'’s electric facilities are under 200 kV and are part of a
larger project (i.e., electric generation plant), the Order exempts PG&E from
obtaining an approval from the CPUC provided its planned facilities have
been included in the larger project’s California Environmental Quality Act
(CEQA) review, the review has included circulation with the State
Clearinghouse, and the project’s lead agency (i.e., California Energy

® Overstressed Circuit Breaker — The percent of overstress, or level of overstress, is the percent of maximum fault
current above the breaker's nameplate rating. For example, a breaker rated at 40,000 amps symmetrical current
interrupting a 44,000 amp symmetrical fault is overstressed by 10%.
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Commission) finds no significant unavoidable environmental impacts. PG&E
or the project developer may proceed with construction once PG&E has filed
notice with the CPUC and the public on the project’s exempt status, and the
public has had a chance to protest PG&E’s claim of exemption. If PG&E
facilities are not included in the larger project's CEQA review, or if the project
does not qualify for the exemption, PG&E may need to seek approval from
the CPUC (i.e., Permit to Construct) taking as much as 18 months or more
since the CPUC would need to conduct its own environmental evaluation
(i.e., Negative Declaration or Environmental Impact Report).

When PG&E's transmission lines are designed for immediate or eventual
operation at 200 kV or more, the Order requires PG&E to obtain a Certificate
of Pubic Convenience and Necessity (CPCN) from the CPUC unless one of
the following exemptions applies: the replacement of existing power line
facilities or supporting structures with equivalent facilities or structures, the
minor relocation of existing facilities, the conversion of existing overhead
lines (greater than 200 kV) to underground, or the placing of new or
additional conductors, insulators, or their accessories on or replacement of
supporting structures already built. Obtaining a CPCN can take as much as
18 months or more if the CPUC needs to conduct its own CEQA review,
while a CPCN with the environmental review already done takes only 4-6
months or less.

Regardless of the voltage of PG&E’s interconnection facilities, PG&E
recommends that the project proponent include those facilities in its project
description and application to the lead agency performing CEQA review on
the project. The lead agency must consider the environmental impacts of the
interconnection electric facility, whether built by the developer with the intent
to transfer ownership to PG&E or to be built and owned by PG&E directly. If
the lead agency makes a finding of no significant unavoidable environmental
impacts from construction of substation or under-200 kV power line facilities,
PG&E may be able to file an Advice Letter with the CPUC and pubiish public
notice of the proposed construction of the facilities. The noticing process
takes about 90 days if no protests are filed, but should be done as early as
possible so that a protest does not delay construction. PG&E has no control
over the time it takes the CPUC to respond when issues arise. If the protest
is granted, PG&E may then need to apply for a formal permit to construct the
project (i.e., Permit to Construct). Facilities built under this procedure must
also be designed to include consideration of electric and magnetic field
(EMF) mitigation measures pursuant to PG&E “EMF Design Guidelines for
New Electrical Facilities: Transmission, Substation and Distribution”. For
projects that are not eligible for the Advice Letter/notice process but have
already undergone CEQA review, PG&E would likely be able to file a “short-
form” CPCN or PTC application, which takes about 4-6 months to process.

Please see Section lll, in General Order 131-D. This document can be found
in the CPUC's web page at:




162 CPUC Section 851

Because PG&E is subject to the jurisdiction of the CPUC, it must also comply
with Public Utilities Code Section 851. Among other things, this code
provision requires PG&E to obtain CPUC approval of leases and licenses to
use PG&E property, including rights-of-way granted to third parties for
Interconnection Facilities. Obtaining CPUC approval for a Section 851
application can take several months, and requires compliance with the
California Environmental Quality Act (CEQA). PG&E recommends that
Section 851 issues be identified as early as possible so that the necessary
application can be prepared and processed. As with GO 131-D compliance,
PG&E recommends that the project proponent include any facilities that may
be affected by Section 851 in the lead agency CEQA review so that the
CPUC does not need to undertake additional CEQA review in connection
with its Section 851 approval.

17. Cost and Construction Schedule Estimates

1?.1 Interconnection Facllities Cost

Table 17-1 details the Interconnection Facilities cost to interconnect the
Project.

Table 17-1 Interconnection Facilities Cost

Substation Work at Customer ‘s Substation

Pre-parallel inspection, tes*tiﬂg_, SCADA/EMS setup, meters, efc.

' Subtotal Substation Work
Transmission Work
Consfruct gen-tie line Note 1
Building & Land Work
Land engineering support and permitting activities
Subtotal Building & Land Work

Total Interconnection Facllities Cost before ITCC

Note 1: This study assumes that the IC will engineer, procure, construct, own, and
maintain its project facility including the generator tap line and their switchyard. Therefore
the cost will be the IC’s responsibility.

17.2 Network Upgrades Cost

Table 17-2 details the Network Upgrades cost to interconnect the Project.




Table 17-2 Network Upgrades Cost

Substation Work

Share to convert Centra Costa Sub to BAAH (included in secfion 12)

100% share to convert Kelso Sub to BAAH

Modify protection requrrements at several substations

Subtotal Substation Work

Transmission Work

Share of Network Upgrade costs shown in Section 12.

Subtotal Transmission Work

Communications Work

SCADA/EMS, programming, testing, screening at TOC and Switching
Center

Subtotal Communicéﬁons Work

Total Network Upgrades Cost

17.3 Construction Schedule Estimate

The nen-binding construction schedule to engineer and construct the
facilities based on the assumptions outlined in the Transition Cluster
Phase 1 Study is approximately 24-368 months from the signing of the
Large Generator Interconnection Agreement (LGIA). This is based upon
the assumption that the environmental permitting obtained by thelCis

adequate for permitting all PG&E activities.

Note that if CPUC may require PG&E to obtain a Permit to Construct

(PTC) or a Certificate of Public Convenience and Necessity (CPCN) for the
generator tie line and Network Upgrades work associated with the project.
Hence, the facilities needed for the project interconnection could require an
additional two years to three years to complete. The cost for obtaining any
of this type of permitting is not included in the above estimates

18. Standby Power

The Phase 1 Study does not address any requirements for standby power that the
Project may require. The IC should contact their PG&E Generation Interconnection
Services repr_esentative regarding this service.






