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On behalf of Applicant Pio Pico Energy Center, LLC, please find enclosed herewith the
California Independent System Operator’s Cluster 2 Phase II Interconnection Study Report,
Group Report for the San Diego Gas & Electric Area (the “Study”). Please note that certain
portions of the Study were deemed confidential; therefore, those portions deemed as such have
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Designation of Confidentiality.

Due to the very voluminous nature of the Study, Applicant is providing one (1) paper copy and
two (2) electronic copies to the Docket Unit. Parties will be served with an electronic copy
provided on a disk.

Should you have any questions regarding this filing, please contact Kim Hellwig or me at (916)
447-0700.
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August 23, 2011

Mr. Gary Chandler

President

Pic Pico Energy Center, LLC
2542 Singletree

South Jordan, UT 84095-2769

Subject: "Pio Pico Energy Center Project
Cluster Phase Il Interconnection Study

Dear Mr. Chandler:

Attached is the Cluster Phase Il Interconnection Study Report for the interconnection of
the proposed Pio Pico Energy Center Project (Project) to the CAISO Controlled Grid.
The CAISO and SDG&E performed the Phase Il Interconnection Study in accordance
with the CAISO’s GIP tariff.

The study has identified that the Project contributes to the need for Network Upgrades in
accordance with the CAISO’s GIP tariff. A cost estimate of the Network Upgrades is
provided in the study report. In addition, the study report provides a 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 Il Interconnection Study Results Meeting will be coordinated and scheduled
within 30 calendar days following receipt of this Phase Il Interconnection Study report.

Sincerely, _

Robert Sparks
Manager of Regional Transmission - South

Attachment

Page 1
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Gary Chandler (grchandler@apexpowergroup.com)
Rodney Winter (RWinter@semprautilities.com )
Mariam Mirzadeh (MMirzadeh@semprautilities.com)
Jose Santamaria (jose.santamaria@cfe.gob.mx )
Gonzalo Arroyo (gonzalo.arroyo@cfe.gob.mx)

Berry Curry (Berry.Curry@sce.com)

CAISO via email:

Linda Wright (LWright@caisoc.com)

Robert Emmert (REmmert@caiso.com)
CAISO Regional Transmission South
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This study has been completed in coordination with San Diego Gas & Electric Company per
CAISO Tariff Appendix Y Generator Interconnection Procedures (GIP) for Interconnection
Requests in a Queue Cluster Window
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Definitions
APS Arizona Public Service
C1C2 Projects Cluster 1, Cluster 2, and SGIP Transition Cluster generation projects listed in
the CAISO Queue being evaluated in this Phase Il Study
CAISO California Independent System Operator Corporation
CFE Comisién Federal de Electricidad
CPUC California Public Utilities Commission
COD Commercial Operation Date
CT Combustion Turbine
Cut Plane SDG&E Cut Plane is the aggregate flow of: South of SONGS (5-230 kV lines),

2-500/230 kV transformer banks at Suncrest Substation, all 500/230 kV
transformer banks at Miguel Substation, 1-230 kV Otay Mesa-Tijuana line, and
the flow across the Q72 transmission system

Deliverability Assessment CAISO’s Deliverability Assessment

EO
ECO

FC
FERC
GIP

IC

D

v

LFB
LGIA
LGIP
Max
NERC
NG
PEN
Phase | Study
PTO
RAS
POI
POS
PV
RASRS
S

SCE
SCIT
SDG&E
SGIP
SPS
SRPL
ST
SWPL
TCA
TJI

W
WECC
WT

Energy Only Deliverability Status

SDG&E’s proposed East County Substation located between the Imperial

Valley and Miguel substations

Full Capacity Deliverability Status

Federal Energy Regulatory Commission
Generator Interconnection Procedures
Interconnection Customer

Imperial Irrigation District

Imperial Valley

Local Furnishing Bond

Large Generator Interconnection Agreement
Large Generator Interconnection Procedures
Maximum generation output

North American Electric Reliability Corporation
Natural Gas

Palomar Energy switchyard

Cluster 1 and Cluster 2 Phase | Study
Participating Transmission Owner

Remedial Action Scheme (also known as SPS)
Point of Interconnection

Plan of Service

Photovoltaic

Remedial Action Schemes Reliability Subcommittee
Solar

Southern California Edison Company
Southern California Import Transmission

San Diego Gas & Electric Company

Small Generator Interconnection Procedures
Special Protection System (also known as RAS)
Sunrise Powerlink

Steam Turbine

Southwest Powerlink

Transmission Control Agreement

Tijuana Substation

Wind

Western Electricity Coordinating Council

Wind Turbine
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1. Executive Summary

In accordance with the Federal Energy Regulatory Commission (FERC) approved
Generator Interconnection Procedures (GIP) for Interconnection Requests in a Queue
Cluster Window (CAISO FERC Electric Tariff Appendix Y), this Phase || Study was initiated
to determine the combined impact of all the Cluster 1, Cluster 2, and Small Generator
Interconnection Procedures Transition Cluster projects (C1C2 Projects) on the CAISO
Controlled Grid.

Twelve (12) generation projects totaling a maximum net-output-to-grid of 1,716.5 MW are
included in SDG&E's grouping of C1C2 Projects. The projects consist of two Cluster 1 projects,
seven Cluster 2 projects, and three Small Generator Interconnection Procedures Transition
Cluster (SGIP TC) projects. The Commercial Operation Dates proposed by these projects
range from year 2012 to 2016. The study year represents SDG&E's 2014 system load and
transmission system topology. This study report provides the following:

A. Transmission system impacts caused by the addition of the C1C2 Projects,

B. System reinforcements necessary to mitigate the adverse impacts of the C1C2 Projects
under various system conditions studied, and

C. Alist of required facilities, a cost responsibility for Network Upgrades assigned to each
Interconnection Request, and a non-binding, good faith estimate of the cost and time to
construct the upgrades for each Interconnection Request.

To determine the system impacts caused by the C1C2 Projects, the following studies were
performed:

A. Deliverability Assessment

Steady-State Power Flow

Steady-State Reactive Power Deficiency
Short Circuit Duty

m O O

Transient Stability

m

Post-Transient Voltage Stability
G. Post-Transient Reactive Power Deficiency
H. Operational Studies

The results of the above studies indicated that the C1C2 Projects are responsible for:
A. Overloading several transmission facilities in the CAISO Controlled Grid,

B. Overloading one (1) transmission line in the Imperial Irrigation District (1ID), and
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C. Increasing the available fault current at the Comision Federal de Electricidad (CFE) 230
kV bus connecting to Otay Mesa.

Network Upgrades’ within the CAISO control grid to mitigate identified problems have been
proposed in this report. The following tables show a summary of the estimated costs for
proposed Network Upgrades in the CAISO Controlled Grid.

Tahle 1.1: Reliability Network Upgrades

Description of Upgrade Cost (x 1,000)

1 Participate in existing Imperial Valley SPS for multiple N-1
and N-2 contingencies

2 Participate in proposed ECO 500/230 kV transformer bank
outage SPS (included in IV SPS cost)

3 Implement an SPS to protect ECO 230/138 kV transformer
bank

Implement an SPS to protect Bemardo-Felicita Tap 69 kV
4 line for N-2 of Escondido-Palomar Energy 230 kV lines #1
and #2

Participate in existing Otay Mesa Energy Center Generator
5 SPS for N-1 and N-2 contingencies (included in Mission-
Old Town SPS cost)

6 Implement an SPS to protect Mission-Old Town 230 kV
line for N-2 contingencies

Implement an SPS to trip the San Luis Rey 138/69 kV
7 transformer bank to prevent overload of Cannon-San Luis
Rey 138 kV line for an N-2 contingency

TOTAL

Table 1.2: Delivery Network Upgrades on SDG&E Transmission System

Description of Upgrade Cost (x 1,000)

1 Reconfigure TL23041 and TL23042 at Miguel Substation
to create two Otay Mesa-Miguel 230 kV lines

2 Install 2" ECO 230/138 kV transformer bank

3 Reconductor Escondido-Palomar Energy 230 kV lines #1
and #2

4 Reconductor Friars-Doublet Tap 138 kV line

TOTAL

' The transmission facilities, beyond the Point of interconnection (POI), necessary to interconnect the Project, which would not have
been necessary but for the interconnection of the Project.
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Table 1.3: Delivery Network Upgrades on SCE Transmission System

Estimated Cost x
Description of Upgrade 1,000 Constant Dollar
(OD Year)
{Note 1)
East of Lugo
1 Loop Lugo-Mohave 500 kV T/L into Pisgah Sub —
Add Series Cap Banks on Nipton-Pisgah & Mohave-
2 Pisgah 500 kV T/Ls —
Eastemn Bulk System Upgrades
3 | New Red Bluff-Valley 500 kV T/L —
4 | Colorado River-Red Bluff No.3 500 kV T/L EI9755T)
TOTAL STETTIE)

Notes for Table 1.3:

Note 1:  SCE's Phase If cost estimating is done in ‘constant’' dollars 2011 and then escalated to the estimated
O.D.year. Forthe Phase Il Phase Il study, the estimated O.D. is derived by assuming the duration of the
work element will begin approximately in January 2012, which is roughly the CAISO tariff scheduled
completion date of the Phase Il study plus 90 days for the LGIA signing period. For instance, if a work
element is estimated to take a total of 24 months (permitting, design, procurement, and construction), then
the estimated O.D. would be January 2014. Ifan IC's requested O.D. (in-service) is beyond the estimated
0.D. of a work element, the IC's requested O.D. is used.

The upgrades in the tables above do not include Interconnection Facilities and Non-Network
Non-CAISO transmission upgrades (CFE and |ID upgrades), which are the obligation of
each Interconnection Customer to coordinate with the Affected Systems Operators, identify
the mitigations, and finance. The Interconnection Facilities relating to each individual project
are discussed in the corresponding Appendix A, Individual Project Report.

CFE was identified as an Affected System Operator in the short circuit analysis due to the
addition of the C1C2 Projects and their associated Delivery Network Upgrades. The short circuit
study results showed a twenty-seven percent increase in available fault current at the Tijuana
230 kV bus. Due to the equivalent representation of CFE’s system, it is unknown if any circuit
breakers are overstressed. Coordination with CFE is required so CFE can perform studies with
its detailed system model to investigate and determine if mitigation is required.

IID was identified as an Affected System Operator in the steady-state analysis due to the
addition of the C1C2 Projects and their associated Delivery Network Upgrades. The steady-
state thermal study identified one (1) fransmission line overload under Category A conditions.
Coordination with 11D is required to determine if mitigation is required.

Project-specific confidential information for each project is not included in this Group Report.
Each generation project will have its own Individual Project Report in Appendix A. Appendix
A will include project information, Point of Interconnection (POI), dynamic models, Reliability
Study results, and costs to interconnect and mitigate impacts on the transmission system.
This Group Report includes only general results based on the cumulative impact of the
projects evaluated in this Phase Il Study.
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Given the magnitude of the identified upgrades, a good faith estimate to license/permit,
design, procure material, and construct the SDG&E facilities could be 36 months from the
submittal of written authorization to proceed after the execution of all required Generator
Interconnection Agreements (GlAs).
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2. Cluster Interconnection Information

Twelve (12) generation projects totaling a maximum net-output-to-grid of 1,716.5 MW are
included in SDG&E's C1C2 Projects Phase Il Study. Table 2.1 lists SDG&E’s C1C2
Projects with essential data obtained from the CAISO Controlled Grid Generation Queue.
C1C2 Projects in SDG&E's Phase Il Study utilize various fuel resources. Three (3)
generation projects utilize wind turbines, seven (7) generation projects utilize solar
photovoltaic systems, and two (2) generation projects utilize natural gas-fired generation.

Table 2.1: SDG&E C1C2 Projects

CAISO Max Commercial
Queue Point of Interconnection MW FCIEO Fuel/Type Operation
Position Date
493 | Sunrise Powerlink 500 kV Line 299 FC Viindd 12/31/2013
Wind Turbine
510 Imperial Valley Substation 230 kV Bus 200 FC Solar / PV 11172016
555 | Boulevard Substation 138 kV Bus 92 FC Vima/ 12/30/2014
Wind Turbine
561 Imperial Valley Substation 230 kV Bus 200 FC Solar / PV 6/1/2014
Natural Gas /
565 Miguel-Mission 230 kV Line 100 FC Reciprocating 5/15/2014
Engine
Natural Gas /
574 Otay Mesa Substation 230 kV Bus 308 FC Combustion 3112014
Turbine
583 | Boulevard Substalion 138 kV Bus 57.5 EO e B 71412014
Turbine
590 Imperial Valley Substation 230 kV Bus 150 FC Solar / PV 12/31/2012
608 Imperial Valley Substation 230 kV Bus 250 FC Solar / PV 1112016
621 Imperial Valley Substation 12 kV Bus 20 EO Solar / PV 10/1/2012
B644A ECO Substation 138 kV Bus 20 EO Solar / PV 6/1/2013
653ED Boulevard Substation 69 kV Bus 20 EO Solar / PV 10/31/2013

Total Generation 1,716.5

SDG&E performed the Reliability Study under the direction of the CAISO. For the
Reliability Study, all Cluster 1, Cluster 2, and SGIP Transition Cluster generator projects
were dispatched and studied simuitaneously. Figure 2.1 shows the proposed generator
interconnections at Boulevard Substation, East County (ECO) Substation, Imperial Valley
Substation, and Sunrise Powerlink. Figure 2.2 shows the two projects in the electrical
vicinity of Otay Mesa.
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Figure 2.1: C1C2 Project Interconnections in East
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Figure 2.2: C1C2 Project Interconnections near Otay Mesa
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3. Study Objectives

This Phase Il Interconnection study was performed in accordance with Section 7.1 of Appendix
Y of the CAISO tariff, which states:

“The Phase Il Interconnection Study shall:

(i) update, as necessary, analyses performed in the Phase | Interconnection
Studies to account for the withdrawal of Interconnection Requests,

(ii) identify final Reliability Network Upgrades needed to physically interconnect the
Large Generating Facilities,

(iii) assign responsibility for financing the identified final Reliability Network
Upgrades,

(iv) identify, following coordination with the CAISO’s Transmission Planning
Process, final Delivery Network Upgrades needed to interconnect those Large
Generating Facilities selecting Full Capacity Deliverability Status,

(v} assign responsibility for financing Delivery Network Upgrades needed to
interconnect those Large Generating Facilities selecting Full Capacity
Deliverability Status,

(vi) identify for each Interconnection Request final Point of Interconnection and
Participating TO’s Interconnection Facilities,

(viiy provide a +/-20% estimate for each Interconnection Request of the final
Participating TO’s Interconnection Facilities,

(viiiy optimize in-service timing requirements based on operational studies in order to
maximize achievement of the Commercial Operation Dates of the Large
Generating Facilities, and

(ix) ifitis determined that the Delivery Network Upgrades cannot be completed by
the Interconnection Customer’s identified Commercial Operation Date, provided
that operating procedures necessary to allow the Large Generating Facility to
interconnect as an energy-only resource, on an interim-only basis, will be
developed and utilized until the Delivery Network Upgrades for the Large
Generating Facility are completed and placed into service.

This same section continues and further states that the Phase Il Interconnection Study shall:

(x) specify and estimate the cost of the equipment, engineering, procurement and
construction work, including the financial impacts (i.e., on Local Furnishing
Bonds), if any, and schedule for effecting remedial measures that address such
financial impacts, needed on the CAISO Controlled Grid to implement the
conclusions of the updated Phase Il Interconnection Study technical analyses in
accordance with Good Utility Practice to physically and electrically connect the
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Interconnection Customer’s Interconnection Facilities to the CAISO Controlled
Grid.

(xi) also identify the electrical switching configuration of the connection equipment,
including, without limitation: the transformer, switchgear, meters, and other
station equipment; the nature and estimated cost of any Participating TO's
Interconnection Facilities and Network Upgrades necessary to accomplish the
interconnection; and an estimate of the time required to complete the
construction and installation of such facilities.

All the required analyses were completed to identify the Interconnection Facilities and Network
Upgrades necessary to safely and reliably interconnect the C1C2 Projects into the CAISO

Controlled Grid. An estimated cost and construction schedule for these facilities has also been
provided in this report.
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4. Study Assumptions

41 Power Flow Base Cases
411 Deliverability Assessment

The Deliverability Assessment was performed by the CAISO pursuant to the On-Peak
and Off-Peak Deliverability Assessment Methodologies to ensure the Deliverability
Status requested by the IC. Generation projects requesting EQ Deliverability Status
were modeled with zero MW output in the Deliverability Assessment. Generation
projects requesting FC Deliverability Status were modeled at their Net Qualifying
Capacity (NQC) in the On-Peak and Off-Peak Deliverability Assessments to evaluate
deliverability.

In the On-Peak scenario, the Summer Peak Qualified Capacity (QC) for proposed FC
generation projects is set to 64% of the requested PMax for wind generation and 100%
of the requested PMax for solar generation initially. The Summer Peak QC may be
adjusted to 40% of the requested PMax for wind generation and 85% for solar
generation if a mix of different fuel type generation is identified in the Deliverability
Assessment as the 5% DFAX group for a transmission limitation. In the Off-Peak
scenario, the proposed FC wind generation is dispatched at its requested PMax and
solar generation at 85% of its requested PMax. Gas-fired combustion turbines were
assumed to be off-line.

The base cases studied reflect a 2014 SDG&E system configuration with all CAISO-
approved transmission projects through 2014. In addition, pre-C1C2 Projects with
associated Network Upgrades and Special Protection Systems were modeled. A
second Hassayampa-North Gila 500 kV transmission line planned for 2014 in Arizona
Public Service’s service territory was included in the base cases.

41.2 Reliability Study

The Reliability Study evaluated the C1C2 Projects under Heavy Summer and Light Load
system conditions. The SDG&E transmission system configuration used for the
Reliability Study base cases was the same as for the Deliverability Assessment. In an
attempt to capture the most adverse condition, the Reliability Study modeled
simultaneous maximum dispatch for both pre-C1C2 Projects (higher-queued) and
C1C2 Projects in the electrical vicinity of the projects being studied. 230-500 kV
facilities in APS’s and CFE’s transmission systems and the 61-230 kV |ID
transmission system were monitored for adverse impacts caused by the addition of
the C1C2 Projects.

The Heavy Summer and Light Load cases used for the Reliability Study evaluated
steady-state thermal loading, short circuit breaker rating, transient stability, post-
transient voltage stability, and SDG&E operating voltage and reactive power
requirements. The descriptions of each case are listed in Table 4.1.

Definitions for abbreviations used to define cases in Table 4.1:

10
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A. Pre: Base case modeling pre-C1C2 Projects scenario

w

Pst: Base case modeling post-C1C2 Projects scenario

C. Up: Base case modeling post-C1C2 Projects scenario with Delivery Network
Upgrades

D. Numeric suffixes: Revision number
Table 4.1: Reliability Study Case Description

Season
Heavy Summer or | Pre/Post Case Name
Light Load
Heavy Summer Pre C1c2_hs_pre_r12.sav
i Post C1c2_hs_pstup r15.sav
Light Load Pre Cic2_ll_pre_r12.sav
Post Cic2_|l_pstup_r15.sav
Load and Import

4.21 Deliverability Assessment

The Deliverability Assessment On-Peak case modeled 5,171 MW load + losses (1-in-5
load forecast) in the SDG&E system with an import target as shown in Table 4.2. The
Off-Peak case modeled 2,585 MW load + losses in the SDG&E system with path flow
target as shown in Table 4.3.

11
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Table 4.2: On-Peak Deliverability Assessment Import Target

BG Net Impo

Bzgl:;)hNinr::p Import Import Um':s;l
Direction Mw ETC MW

Lugo_victrville_BG N-S 1138 171
COI_BG N-S 3770 548
BLYTHE_BG E-W 107 0
CASCADE_BG N-5 1 0
CFE_BG S-N -55 0
ELDORADO_BG E-W 1158 0
ID-SCE_BG E-W 315 0
ID-SDGE_BG E-W -159 0
INYO_BG E-W 0 0
LAUGHLIN_BG E-W 0 0
MCCULLGH_BG E-W 30 316
MEAD_BG E-W 489 505
MERCHANT_BG E-wW 439 0
N.GILABK4_BG E-W -140 168
NOB_BG N-S 1469 0
PALOVRDE_BG E-W 3139 175
PARKER_BG E-W 108 27
SILVERPK_BG E-W 0 0
SUMMIT_BG E-wW 1] 0
SYLMAR-AC_BG E-wW 0 471

Table 4.3: Off-Peak Path Flows

sE:rg FaF"IoA;e' Spring Fall Max
Path Fi cm.r (MW) Max Flow Flow
(MW) (MW) (Mw)
Path 66 (N-S) 2957 4382
Path 49 (E-W) 5734 7015
Path 46 (E-W) 6446 8575
3 May 1 thru May 1 thru
Path 66 Period June 1 June 1
Path 46 and 49 Oct 1 thru Oct 1 thru
Period Nov 1 Nov 1

4.2.2 Reliability Study
The Reliability Study evaluated the SDG&E system for two adverse conditions. Power

flow base cases representing the 2014 Heavy Summer load conditions and 2014 Light
Load conditions were used to evaluate the impact of the proposed C1C2 Projects.

12
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The SDG&E Cut Plane encircles SDG&E’s In-Basin transmission system, load, and
generation. The SDG&E Cut Plane is the aggregate flow of: South of SONGS (5-230
kV transmission lines), 2-500/230 kV transformer banks at Suncrest Substation, 2-
500/230 kV transformer banks at Miguel Substation, 1-230 kV Otay Mesa-Tijuana
transmission line, and the flow through the Q72 project transmission system.

The Heavy Summer cases represented high load and relatively high Cut Plane imports.
The SDG&E system was modeled with a 5,277 MW (load + losses) target (1-in-10 CEC
load forecast) and a 3,700 MW Cut Plane import target.

The Light Load cases represented low load and relatively high Cut Plane imports. The
SDG&E system was modeled with a 2,902 MW (load + losses) target (65% of the 1-in-
10 CEC load forecast) and a 1,450 MW Cut Plane import target.

While it is impractical to study all combinations of system load and generation levels
during all seasons and at all times of the day, the base cases were developed to
represent stressed scenarios of loading and generation conditions for the various
clusters. The load, resource, and dispatch summary table is included in Appendix C.

43 Generation Dispatch

The generation dispatch differed for the Deliverability Assessment and the Reliability Study as
follows:

4.3.1 Deliverability Assessment

C1C2 Projects had the option of choosing a Deliverability Status of FC or EQ. All
generators, regardless of Deliverability Status, are responsible for Interconnection
Facilities and Reliability Network Upgrades. The Deliverability Assessment studied
only FC generators for their ability to deliver their output to the CAISO Grid.
According the posted Deliverability Assessment Methodology, EO resources are
dispatched only if it is necessary to balance load and maintain expected import
levels, however these units should not contribute to any facility overloads or mitigate
any overloads. More details about the dispatch used in the Deliverability
Assessment can be found in the Deliverability Assessment Methodologies.

4.3.2 Reliability Study

In the Reliability Study, an attempt was made to dispatch all generation in the study
area, including SDG&E's pre-C1C2 Projects, at maximum generation output.
Curtailment of existing or higher-queued generation was required for certain scenarios
as discussed in Section 7. The base case assumptions are listed in Table 4.4.

SDG&E’s Out-of-Basin generation includes existing and proposed generation
interconnected at the ECO Substation, Boulevard Substation, Imperial Valley
Substation, Imperial Valley-Suncrest 500 kV transmission line (Sunrise Powerlink), and
North Gila-Hassayampa 500 kV transmission line.

13
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Table 4.4: Reliability Study Base Case Assumptions, MW

Light Load Heavy Summer
Pre-C1C2 Pre-C1C2
Projects case Projects case
CAISO Load +Losses
SDG&E
Load+Losses 2867 5308
Area
Generation 3763 3917
Exports 896 -1390
SDG&E Cut Plane 1449 3710
In-Basin Generation 1502 1349
Out-of-Basin Generation 2415 2415
PG&E
Load+Losses 15147 29721
Area 11506 26965
Generation
Exports -3668 -2755
SCE
Load+Losses 15347 26177
Area
Generation 9928 19003
Exports -5419 -7173
1D
Load+Losses 523 1035
Area
Generation 986 1247
Exports 462 212
CFE
Load+Losses 1156 2801
Area
Generalion 1506 3001
Exports 350 200
Arizona
(Area 14)
Load+Losses 10668 22566
Area
Generation 17582 29552
Exports 6913 6897
Path 43 (North of SONGS)
“+” flow is exiting SDG&E = e
Path 44 (South of SONGS)
“* flow is exiting SDG&E and -59 708
“+" flow is entering SDG&E
Path 45 (CFE-SDG&E)
“+" flow is entering SDG&E B0 20
Path 66 (COI) 2366 4366
SCIT (Southern CA Import 4942 13647
Transmission)

14
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44 New Transmission Projects

All CAISO-approved projects with in-service dates before or in 2014 were modeled in the base
cases. In addition, some CAISO-approved projects that are expected to be operational after
that time or SDG&E-approved projects were included if the CAISO and SDG&E agreed to the
reasons for including those projects. Table 4.5 lists the planned SDG&E system additions and
upgrades modeled in the cases.

Table 4.5: Planned SDG&E System Additions and Upgrades

Project

Proposed East County Substation 500/230/138 kV (alsc known as ECO) (Note 1)
Proposed Boulevard 138/69/12 kV Substation (Note 1)

Proposed Boulevard-ECO 138 kV Transmission Line (Note 1)

Sunrise Powerlink 500 kV Transmission Project

Bay Boulevard Substation — Seuth Bay Substation Relocation Project (Note 2)

Reconfigure Cartton Hills-Sycamore-Santee and Cariton Hills-Mission to Cartton Hills-Sycamore and
Sycamore-Santee 138 kV Transmission Lines

Second 230/138 kV Transformer Bank at Miguel

Reconducior East Gate-Rose Canyon 68 kV Transmission Line

Reconductor Pefiasquitos-Del Mar 69 kV Transmission Line
New Escondido- Ash 69 kV Transmission Line # 2

Reconductor San Luis Rey-Melrose tap 69 kV Line Section

Reconductor Poway-Pomerado 69 kV Transmission Line

Replace Los Coches 138/69 kV Bank 51

Upgrade terminal line equipment on TLE42A South Bay — Montgomery Tap 69 kV (Note 3)
Upgrade terminal line equipment on TLB03B Sweetwater - Sweetwater Tap 69 kV (Note 3)
Upgrade TL644 South Bay — Sweetwater 69 kV

New Sycamore-Bemardo 69 kV Transmission Line

South Orange County Reliability Project

Note 1: The Permit to Construct for East County Substation and associated Boulevard Substation
upgrades are cumrently under review by the CPUC.

Note 2: The Permit to Construct for the South Bay Relocation Project is currently under review by the
CPUC and the coastal permit is under review by the California Coastal Commission. The
relocated substation will be named Bay Boulevard,

Note 3: This project does nof require CAISO approval. SDG&E intends to increase the rating of the line.
The proposed rating was modeled to ensure that it is adequate for C1C2 Projects.

15
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45  Pre-C1C2 Projects

All pre-C1C2 Projects, as listed in Table 4.6, were modeled in the base cases. However, some
generation projects were either tumed off or modeled with reduced output to create a more
stressed case for the Reliability Study and to observe generation dispatch limitations as
discussed in Section 7.2.

Table 4.6: Pre-C1C2 Projects

P?)lsuiat?:n Point of Interconnection
13 Olivenhain-Bernardo-Rancho Santa Fe 69 kV Line
32 Boulevard Substation 138 kV
72 Proposed Lee Lake Substation
78 Imperial Valley Substation 230 kV Bus
103 Border Substation 69 kV
10B6A Boulevard Substation 138 kV
124 Imperial Valley Substation 230 kV Bus
137 Encina Substation 230kV Bus
150 Border Substation 69 kV
159A Imperial Valley-Miguel via proposed ECO 500/230 kV Sub 230 kV Bus
183 Imperial Valley-Miguel via proposed ECC 500/230 kV Sub 230 kV Bus
189 Encina 138 kV Substation
215 Imperial Valley-Miguel via proposed 230/500 KV Sub 230 kV Bus
337 Borrego Substation 69 kV
429 Imperial Valley Substation 230 kV
442 Imperial Valley Substation 230 kV
468 Hassayampa-North Gila 500 kV Line
480 Borrego Substation 69 kV
WDAT #2 Borrego 12 kV

Reliability Network Upgrades and Delivery Network Upgrades associated with the projects
listed in Table 4.6 were also modeled in the base cases if they were identified in the cluster
process or if there is an executed Large Generator Interconnection Agreement (LGIA) with
the Interconnection Customer and the mitigation is listed in the LGIA. Network Upgrades for
pre-C1C2 Projects are listed in Table 4.7.

16
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Table 4.7: Network Upgrades and SPSs for Pre-C1C2 Projects

Project

3" Imperial Valley 5001230 kV Transformer Bank

Reconductor Border-Border Tap 69 kV, Otay-Otay Lake Tap 69 kV, and Otay Lake Tap-
San Ysidro 69 kV Transmission Lines

Upgrade Pala-Monserate Tap 69 kV Transmission Line

Upgrade Monserate-Monserate Tap 69 kV Transmission Line

Dispatch limitation and accompanying SPS to limit ECO and Boulevard generation to 2 maximum of 1,150
MW

New Camp Pendleton 500/230 kV Substation with associated transmission line upgrades (Note 1)

Note 1: On November 2, 2009, FERC issued an order accepting CAISQO joint compliance flling with SDG&E of
revisions to the unexecuted LGIA for the SDG&E portion of the [Q72] project and declared the LGIA
effective as of May 11, 2008. The unexecuted LGIA is therefore treated as executed and the
upgrades are modeled as described in the “Conceptual One-Line Diagram” and “Description of
Transmission Line Upgrades” sections of the unexecuted LGIA.

Other SPSs and Operator Actions
46.1 Imperial Valley SPS

The output from the existing and queued generation connected to the Imperial
Valley Substation must comply with the CAISO generation tripping limitation of
1,150 MW for a Category B contingency and 1,400 MW tripping limitation of net
generation, for a Category C contingency. New generation in the area (a project
connecting to Imperial Valley and/or Boulevard and/or ECO substations and/or the
C493 switchyard) will also be required to participate in the existing Imperial Valley
generation SPS, which mitigates adverse impacts to the SDG&E, CFE, and IID
transmission systems by tripping generation following various N-1 and N-2
contingencies. (CFE has an internal SPS that monitors the CFE 230 kV lines, La
Rosita—Rumorosa and La Rosita-Herradura. During non-summer operation, if
loading is above 388 MVA on either line and TL23050 (Imperial Valley—La Rosita
230 kV line) flow is from Imperial Valley to La Rosita, a trip signal will be sent in two
seconds to open TL23050. During summer operation, TL23040 (Otay Mesa-
Tijuana) is fripped instead of TL23050).

The following 500 kV contingencies will result in tripping of generation projects
connecting to the Imperial Valley and/or Boulevard and/or ECO substations and/or the
C493 switchyard:
A. Category B contingencies with up to 1,150 MW of generation tripping
1. Imperial Valley-ECO 500 kV line (eastern segment of Southwest
Powerlink (SWPL) after looping into ECQ)

2. ECO-Miguel 500 kV line (western segment of SWPL after looping
into ECQO)

3. Imperial Valley-C493 500 kV line (segment of Sunrise Powerlink
(SRPL)} after looping into C493)

17
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4. C493-Suncrest 500 kV line (segment of Sunrise Powerlink after
looping into C493)

B. Category C contingencies with up to 1,400 MW of generation tripping

1. Imperial Valley-ECO 500 kV line (segment of SWPL after looping
into ECO) and Imperial Valley-C483 500 kV line (segment of
Sunrise Powerlink after looping into C493).

2. North of Miguel N-2
A. Miguel-Mission 230 kV lines #1 and #2
B. Miguel-Sycamore 230 kV lines #1 and #2
3. Imperial Valley Stuck Breaker

A. Imperial Valley-North Gila 500 kV line and Imperial Valley
500/230 kV transformer bank

B. Imperial Valley-C493 500 kV line and Imperial Valley
500/230 kV transformer bank

In addition to the contingencies mentioned above, there are additional conditions
under which the generators may be tripped. With Sunrise Powerlink in-service, the
IV SPS must be re-evaluated to incorporate contingencies, including Sunrise
Powerlink, and to establish new generation tripping limits (or verify existing limits).
All new SPSs and madifications to existing SPSs are subject to review by Affected
System Operators, members of the Imperial Valley RAS Technical Committee, and
review and approval by WECC RASRS.

46.2 Operating Procedures

Additional provisions and operating procedures (which may include curtailing the
output of C1C2 Projects during planned or extended forced outages) may be
required for reliable operation of the transmission system. These procedures, if
needed, will be developed before the projects’ Commercial Operation Dates in
coordination with CAISO Grid Operations and SDG&E Grid Operations.

18
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5. Study Criteria and Methodology

The CAISO Controlled Grid Reliability Criteria, which incorporates the Western Electricity
Coordinating Council (WECC) and the North American Electric Reliability Corporation (NERC)
planning criteria, were used to evaluate the impact of the C1C2 Projects on the CAISO
Controlled Grid.

5.1 Steady-State Study Criteria
51.1 Nomal Overloads

Normal overloads are those that exceed 100 percent of continuous facility ratings.
The WECC/NERC Criteria require the loading of all transmission system facilities
to be within their normal, continuous ratings. Normal overloads (Category A) refer
to overloads that occur during normal operating conditions (no contingency, N-0).

51.2 Emergency Overloads

Emergency overloads are those that exceed 100 percent of emergency ratings.
Emergency overloads refer to overloads that occur during single element
contingencies (Category B, N-1) and multiple element contingencies (Category C,
N-2).

51.3 Voltage Violations
SDG&E's voltage criteria for Category A, B, and C are listed below. Violations will
occur if voltage deviations exceed the specified ranges for the following operating

conditions:

A. Category A: Steady-state voltage criteria require all bus voltages to be within
+/-5% nominal voltage for normal operating conditions.

B. Category B or Category C: Steady-state voltage criteria require 69 kV, 138 kV,
and 230 kV bus voltages to be within +5%/-10% nominal voltage following
Category B or C contingencies. Steady-state voltage criteria require 500 kV
buses to be within distinct ranges, as listed below, following Category B or
Category C contingencies:

1. Imperial Valley 500 kV Bus: +10%/-5.5% from nominal voltage (500 kV)
2. Miguel 500 kV Bus: +10%/-5.5% from nominal voltage (500 kV)
3. North Gila 500 kV Bus: +10%/-0% from nominal voltage (500 kV)

514 Contingencies

The contingencies used in this analysis are provided in Appendix F. Various

categories of three line-to-ground (3LG) and single line-to-ground (SLG) faults
were applied for the contingencies used as summarized in Table 5.1.
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Table 5.1: Power Flow Contingencies

Contingencies Description

CAISO Category A

: All facilities in-service — Normal Conditions
{No contingency)

+ B1-Any single generator outages.

* B2 - Any single transmission circuit outages.

s B3 - Any single transformer outages.

s Selected overlapping single generator and transmission circuit outages. (Note 7)

CAISO Category B

¢ C1-8LG Fault, with Normal Clearing: Bus outages (60-230 kV)
CAISOC ¢ (2 - SLG Fault, with Normal Clearing: Breaker failures (excluding bus tie and
dlegory © sectionalizing breakers) at the same bus section above.

¢ C3 - Combination of any two-generatorftransmission line/ransformer outages.

Note 1. The Reliability Study cases modeled relatively high imports and low internal generation. The low intemal
generation represents the effect of a single generafor outage.

Although most of the CAISO Category C contingencies are considered during the
study, it is impractical to study all possible combinations of any two elements
being out of service throughout the system. Therefore, as allowed under NERC
standard TPL-003-0 R1.3.1, only selected credible and/or critical Category C
contingencies (C1 — C3) that were deemed most severe were evaluated in this
study.

52 Short Circuit Duty Criteria

Short circuit studies are performed to determine the maximum fault duty on all buses in
the SDG&E service territory. This study determines the impact of increased fault current
resulting from the addition of C1C2 Projects plus their associated Delivery Network
Upgrades. The cost allocation for upgrading overstressed breakers is based on the total
amount of fault current contribution of each generator. The total amount of fault current is
calculated by adding the fault current contribution of the generator project and the fault
current contribution of their associated Delivery Network Upgrades. The ASPEN
Oneliner Version 11.7 with Breaker Rating Module program was used to conduct the
detailed short circuit studies simulating three line-to-ground (3LG) and single line-to-
ground (SLG) faults.

The criteria in Table 5.2 are used to determine when SDG&E transmission circuit
breakers will become overstressed.

Table 5.2: SDG&E Short Circuit Breaker Duty Criteria Summary

Equipment Disturbance Criteria

s Existing Generator Breakers
s Non-Generator Breakers 2 SLG and 3LG faults
30 Years Old

No fault current exceeds 100% of
the nameplate interrupting rating

Existing Non-Generator
Breakers < 30 Years Old

No fault curent exceeds 115% of

AbGand LG Ruks the nameplate interrupting rating

20
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Transient Stability Criteria

Transient stability analysis is a time-based simulation that assesses the performance of the
power system during (and shortly following) a disturbance. Transient stability studies are
performed to ensure system stability following critical faults on the system.

The system is considered stable if the following conditions are met:

A

All machines in the WECC interconnected system must remain in synchronism as
demonstrated by relative rotor angles (unless modeling problems are identified and
concurrence is reached that a problem does not really exist).

A stability simulation will be deemed to exhibit positive damping if a line defined by the
peaks of the machine relative rotor angle swing curves tends to intersect a second line
connecting the valleys of the curves with the passing of time.

Corresponding lines on bus voltage swing curves will likewise tend to intersect. A
stability simulation, which satisfies these conditions, will be defined as stable.

Duration of a stability simulation run will be ten seconds unless a longer time is required
to ascertain damping.

The transient performance analysis will start immediately after the fault clearing and
conclude at the end of the simulation.

A case will be defined as marginally stable if it appears to have zero percent damping
and the voltage dips are within (or at) the WECC Reliability Criteria limits.

Performance of the transmission system is measured against the WECC Reliability Criteria
and the NERC Planning Standards.

Table 5.3 describes and Figure 5.1 illustrates the NERC/WECC Voltage and Frequency
Performance Reliability Criteria. The reliability and performance criteria are applied to the
entire WECC transmission system.
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Table 5.3: WECC Disturbance-Performance Table of Allowable Effects on
Other Systems (in addition to NERC requirements)

Outage Frequency

Post-Transient

System nomal

Not Applicable

: ; Transient Minimum
NERC and Associated with Voltage Dip Tranc N Vol_tage
WECC the Performance Sl T Deviation
Categories Category (Notea;) staqn d ardy Standard
(Outage/Year)
A

Nothing in Addition to NERC

Not to exceed
25% at load

buses or 30% at

B non-load buses. Not below 59.6 Hz
One element >0.33 for 6 cycles or more Not lo exceed 5%
out-of-service Not to exceed at a load bus Bkany bos
20% for more
than 20 cycles at
load buses.
Not to exceed
c 30% at any bus.
Twarel e 0.033-0.33 Not to exceed f:;]ro : ?;L}'L"sﬁfn?fe Nof o exceed
- ¥ o,
e!emse;tj:eut-of- 20% for more at a load bus 10% at any bus
than 40 cycles at
load buses.
o]
Extreme multiple- <0.033 Nothing in addition to NERC
element outage

Note 1: As an example in applying the WECC Disturbance-Performance Table, Category B disturbance in one
system shall not cause a fransient volfage dip in another system that is greater than 20% for more than 20
cycles at load buses, or exceed 25% at load buses or 30% at non-load buses af any time other than during

the fault.

Figure 5.1: WECC Voltage Performance Criteria Figure W-1
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54 Post-Transient Voltage Stability Criteria

The last column of the Table 5.3 above describes the Post-Transient Voltage Stability
Criteria, as required by NERC/WECC; Figure 5.1 illustrates the criteria set forth in Table
5.3. It should be noted that the post-transient voltage performance is based on deviations
from the initial bus voltage prior to the corresponding contingency. For major SDG&E 500
kV and 230 kV contingencies, the governor power flow is utilized to test for post-transient
voltage deviations.

55 Post-Transient Reactive Power Deficiency Criteria

Table 5.4 summarizes the voltage support and reactive power criteria in the NERC/WECC
Planning Standards.

The system performance will be evaluated according to the NERC/WECC planning criteria.

Table 5.4: Reactive Power Deficiency Criteria Summary

Performance . Reactive Power
Level/Category REsImance Deficiency Criteria
Generator
One Circuil Govemor power flow fo reach convergence
B at 105% of load level or operational transfer
One Transformer capability
DC Single Pole Block P
Two Generators Govemnor power flow to reach convergence
C Two Circuits at 102.5% of load level or operational transfer
DC Bipolar Block capability

5.6 Steady-State Reactive Power Deficiency Criteria

Table 5.5 summarizes the power factor criteria per the CAISO tariff. The voltage at the POI
must be within criteria under normal and contingency conditions.

Table 5.5: Power Factor Criteria Summary

Generation Type Power Factor Criteria

0.95 lagging to 0.95 leading at the POI,
Asynchronous Generator if identified as being needed in the Phase Il

Study
All other Generator 0.90 lagging to 0.95 leading at Generator
Types terminals

A reactive power deficiency (adequacy) analysis is performed in the Phase |l Study to determine
the need and justification for instituting the Power Factor Criteria for asynchronous generating
facilities.

The analysis is done in two steps. First, cluster projects will be grouped by geographic region
and modeled with unity power factor at the generator terminals. Under stressed conditions, the
projects will then be dispatched by geographic region to measure the effect on the voltage and
reactive power profile at the Point of Interconnection. Second, if the first step identifies the need
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for projects to provide reactive support, projects will be modeled and dispatched with 0.95
leading to 0.95 lagging power factor range to identify if the range is effective in mitigating the
reactive power performance problem identified.

Normal condition (N-0) and the CAISO Category “B” and “C” contingencies will be analyzed.
The study will be performed for both pre- and post-project additions and the results will
determine:

A. Whether the addition of the project(s) causes normal condition voltages out of the
allowable normal min/max range.

B. Whether the addition of the project(s) causes excessive voltage deviation from the pre-
contingency level.

Synchronous generators will be required to provide power factor range of 0.90 lagging to 0.95
leading at the generator terminals per the CAISO ftariff.

5.7 Affected Systems Criteria
The CAISO will coordinate with potential Affected System Operators in accordance with
GIP Section 3.7. If study results identify system impacts to electric systems other than

SDG&E's, then the results are identified in the Group Report and/or the Individual Project
Report, as appropriate.
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6. Deliverability Assessment

The Deliverability Assessment was performed by the CAISO according to the On-Peak and
Off-Peak Deliverability Assessment Methodologies posted on the CAISO website at:
http://www.caiso.com/1c44/1c44b5c31ccel.himl.

This assessment was performed for generation projects that requested Full Capacity status
only. Generation projects requesting Energy Only status were modeled with zero (0) MW
output in the Deliverability Assessment base cases.

6.1 On-Peak Deliverability Assessment

The assessment was performed following the On-Peak Deliverability Assessment
methodology (http:/fiwww.caiso.com/23d7/23d7e41¢c14580.pdf). The main steps of the On-
Peak Deliverability Assessment are described below.

Master Deliverability Assessment Base Case

A master base case was developed for the C1C2 Projects’ On-Peak Deliverability Assessment,
which modeled all the queued generation projects up to Cluster 1 and 2. The resources in the

master base case are dispatched as follows:

A. Existing capacity resources are dispatched at 80% of summer peak Net Qualifying
Capacity.

B. Proposed full capacity resources are dispatched to balance load and maintain expected
imports, but not exceeding 80% of summer peak NQC.

C. Energy Only resources are set off-line.

D. Imports are at the maximum summer peak simultaneous historical level by branch group
as shown in Table 4.1.

E. Non-pump load is at the 1-in-5 peak load level for CAISO.

F. Pump load is dispatched within expected range for summer peak load hours.

SDG&E Group Deliverability Assessment Base Case

The SDG&E group Deliverability Assessment base case was developed from the master base
case by dispatching all proposed Full Capacity resources in the SDG&E System to 80% of the
NQC.

Screening for Potential Deliverability Problems Using DC Power Flow Tool
A DC transfer capability/contingency analysis tool was used to identify potential deliverability
problems. For each analyzed facility, an electrical circle was drawn which includes all

generating units including unused Existing Transmission Contract (ETC}) injections that have a
5% or greater
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A. Distribution factor (DFAX) = A flow on the analyzed facility / A output of the generating
unit *100% or

B. Flowimpact=DFAX * NQC / Applicable rating of the analyzed facility *100%.

Load flow simulations were performed, which study the worst-case combination of generator
output within each 5% Circle.

Verifying and Refining the Analysis Using AC Power Flow Toof

The outputs of capacity units in the 5% Circle were increased starting with units with the largest
impact on the transmission facility. No more than twenty units were increased to their maximum
output. In addition, no more than 1,500 MW of generation was increased. All remaining
generation within the Control Area was proportionally displaced, to maintain a load and resource
balance.

When the 20 units with the highest impact on the facility can be increased more than 1,500 MW,
the impact of the remaining amount of generation to be increased was considered using a
Facility Loading Adder. The Facility Loading Adder was calculated by taking the remaining MW
amount available from the 20 units with the highest impact multiplied by the DFAX for each unit.
An equivalent MW amount of generation with negative DFAXs was also included in the Facility
Loading Adder, up to 20 units. If the net impact from the Facility Loading Adders was negative,
the impact was set to zero and the flow on the analyzed facility without applying Facility Loading
Adders was reported.

The results of the On-Peak Deliverability Assessment for the C1C2 Projects in the SDG&E
area are summarized in Table 6.1.
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Table 6.1: On-Peak Deliverability Assessment Results for SDG&E Area

; i ; Max

Contingency Overloaded Facilities Rating Flow/Rating
Base Case Lﬂ;guel Tap-Southbay 230kV 2289 Amps 101%
Trip Silvergate-Southbay 230 kV Sweetwater-Sweetwater Tap
#1 69 KV #1 2091 Amps 137%
P Slvergate-Southbay 230KV | piyision-sampson 69 kv #1 1439 Amps 130%
Trip Otay Mesa-Miguel Tap-South ’
Bay 230 kV #1 & Telegraph Jhouel Tap-Sycamore 230KV | 5589 Amps 112%
Canyon-Grant Hill 138 kV #1
Trip Silvergate-South Bay 230 kV | Naval Station Metering-
#1 Sweetwater Tap 69 kV #1 V= Wik
Trip Otay Mesa-Miguel Tap- ; !
Sycamore 230 kV #1 & Miguel- Lﬂ;guel TapeSauthBay 20 ky 2952 Amps 101%
Sycamore 230 kV #1
Ep Silvergate-South Bay 230 kV 1E.Sr‘flll\.rergato:e-Natlonal City 69 kV 803 Amps 17%
Trip Silvergate-Old Town 230 kV
#1 & Silvergate-Mission-Old Town | Silvergate-Urban 69 kV #1 837 Amps 107%
230 kV #1
;;1[) Silvergate-South Bay 230 kV 2$uthbay-8weetwater 69 kV 1707 Amps 177%
Trip Division-Sampson 69 kV #1 ggi‘(‘\’,“;c'ty'swee“"ater Tap | 854 Amps 105%
Trip Division-Sampson 69 kv #1 | S1vergale-National City 89KV | - g3 pmps 119%
Trip Southbay-Sweetwater 69 kV Montgomery Tap-Sweetwater
#1 69 KV #1 1548 Amps 115%
;:'p Escondido-Palomar 230 KV | £o0ondido-Palomar 230 kV#2 | 2289 Amps 105%
4P Fscondido-Palomar230 KV | e<condido-Palomar 230 kv #1 | 2289 Amps 105%
Trip Miguel-Otay Mesa 230 kV#1 | Miguel-Otay Mesa 230 kV #2 3150 Amps 104%
Trip Miguel-Otay Mesa 230 kV #2 | Miguel-Otay Mesa 230 kV #1 3150 Amps 104%
Trip Silvergate-Old Town 230 kV
#1 & Silvergate-Mission-Old Town | Mission-Old Town 230 kV #1 1145 Amps 106%
230 kV #1
I{,‘p#?'d Town-Penasquitos 230 | 1y, tet Tap-Friars 138 kv #1 631 Amps 103%
Trip Encina-San Luis Rey 230 kV
#1 & Encina-San Luis Rey- San Luis Rey 138/69 kV #1 160 MVA 136%
Palomar 230 kV #1
Trip Encina-San Luis Rey 230 kV ;
#1 & Encina-San Luis Rey- gannon-San Luis Rey 138 KV 1 g54 Amps 106%
Palomar 230 kV #1
Trip Miguel 500/230kV #2 Miguel 500/230kV #1 1329 MVA 106%
Trip Miguel 500/230kV #1 Miguel 500/230kV #2 1344 MVA 106%

Similarly, the On-Peak Deliverability Assessment was performed for the SCE East of Lugo
(EOL) group which involved developing the SCE EOL group Deliverability Assessment base
case by dispatching all generation in the SCE EOL area to 80% of NQC. The assessment
identified that generation projects in the SDG&E system contribute to the following overloads in

SCE’s EOL system.
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Table 6.2: On-Peak Deliverability Assessment Results for SCE EOL Area

. Lo Rating Max
Contingency Overloaded Facllities (Amps) Flow/Rating
Palo\Verde-ColoradoRiver 500KV | | 6. victorville 500 kv Ckt 1 2508 103%
Lugo-Pisgah 500 kV Ckt 1&2 Lugo-Victorville 500 kV Ckt 1 2598 120%
Lugo-Pisgah 500 kV Ckt 1&2 Lugo-Mojave 500 kV Ckt 1 2221 107%
ColoradoRiver-RedBl|uff 500 kV N.Gila-ImperialValley 500 kV o
Ckt 182 Ckt 1 231z 5%
ColoradoRiver-RedBIULSDORY 1 oo vrasrille S0 kY GRET 2598 119%
Ckt 1&2
Devers-RedBluff 500 kv Ckt 182 | I\orth Gila-mperial Valley 500 2572 116%
kV Ckt 1

Devers-RedBluff 500 kV Ckt 1&2 | Lugo-Victorville 500 kV Ckt 1 2598 124%
Devers-RedBluff 500 kV Ckt 1 Devers-RedBluff 500 kV Ckt 2 2987 125%
Devers-RedBIuff 500 kV Ckt 2 Devers-RedBIluff 500 kV Ckt 1 2987 125%

6.2 Off-Peak Deliverability Assessment

The assessment was performed following the Off-Peak Deliverability Assessment methodology
(http://www.caiso.com/23d7/23d7e46815090.pdf).

The Off-Peak Deliverability Assessment base case modeled proposed generation
interconnection projects in the SDG&E area. The resources were dispatched as follows:

A. Wind generation at its maximum nameplate output

mm o o w

Solar generation at 85% of its nameplate output

Gas-fired combustion turbines off-line

Qualifying Facilities at historical output for off-peak period

Hydro generation at its high hydro dispatch level for the spring off-peak load period

Gas-fired combined-cycle units at minimum load or off-line

G. Imports at average historical schedules for off-peak period

The Delivery and Reliability Network Upgrades identified in the On-Peak Deliverability
Assessment and reliability assessment were modeled in the Off-Peak Deliverability

Assessment.
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A contingency analysis was performed using the Off-Peak Deliverability Assessment base case.
The table below summarizes the overloads identified in the Off-peak Deliverability Assessment.

6.3

Table 6.3: Off-Peak Deliverability Assessment Results for SDG&E Area

Contingency Overloaded Facilities Rating Fi O\E?S:tin 9
Base Case ECO 230/138 kV #1 392 MVA 115%
Required Network Upgrades

6.3.1 Reconfigure TL23041 and TL23042 at Miguel to create two Otay
Mesa-Miguel 230 kV lines

To mitigate Category A, B, and C overloads in the Otay Mesa area, the following
upgrade is needed:

Reconfigure TL23041 and TL23042 at Miguel to create two Otay Mesa-Miguel
230 kV lines

6.3.2 Install 2™ ECO 230/138 kV transformer bank

To mitigate a Category A overload on the ECO 230/138 kV transformer bank, the
following upgrade is needed:

Install a second ECO 230/138 kV transformer bank

6.3.3 Reconductor Escondido-Palomar Energy 230 kV #1 and #2
lines

To mitigate Category B overloads on the two Escondido-Palomar 230 kV lines, the
following upgrades are needed:

Reconductor Escondido-Palomar Energy 230 kV lines #1 and #2
6.3.4 Reconductor Friars-Doublet Tap 138 kV line

To mitigate a Category B overload on the Friars-Doublet Tap 138 kV line, the following
upgrade is needed:

Reconductor Friars-Doublet Tap 138 kV line
6.3.5 Participate in Existing Imperial Valley SPS

To mitigate the Category B violations on the Miguel 500/230 kV transformer banks, the
following upgrade is needed:
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Continue to use the existing Imperial Valley SPS that trips generation, as
needed, at the C493 switchyard and the Boulevard, ECO, and Imperial Valley
substations for the outages of either of the Miguel 500/230 kV transformer
banks.

6.3.6 Participate in Existing Otay Mesa Energy Center Generator SPS

To mitigate the Category B violations on the Otay Mesa-Miguel 230 kV lines, the
following upgrade is needed:

Modify existing SPS that trips generation at Otay Mesa for outages of Otay
Mesa-Miguel 230 kV lines

6.3.7 Implement an SPS to protect Mission-Old Town 230 kV transmission line

To mitigate the Category C violation on the Mission-Old Town 230 kV ling, the following
upgrade is needed:

Install SPS to trip some of the C1C2 generators for the outage of Silvergate-Old
Town 230 kV and Silvergate-Old Town-Mission 230 kV lines

6.3.8 Implement SPS to protect Cannon-San Luis Rey 138 kV transmission line

To mitigate the Category C violation on the Cannon San Luis Rey 138 kV line and San
Luis Rey 138/69 kV transformer, the following upgrade is needed:

Install SPS to trip the San Luis Rey 138/69 kV transformer for the outage of
Encina-San Luis Rey 230 kV and Encina-San Luis Rey-Palomar 230 kV lines

6.3.9 Upgrades in SCE System

Some of SDG&E’s C1C2 Projects contribute to overloads in the SCE area. To mitigate
these overloads, the following upgrades are needed:

A. Loop Lugo-Mohave 500 kV transmission line into Pisgah Substation

B. Add Series Capacitor Banks on Nipton-Pisgah & Mohave-Pisgah 500 kV
transmission lines

C. Add new Red Bluff-Valley 500 kV transmission line
D. Add Colorado River-Red Bluff No.3 500 kV transmission line

Figure 6.1 shows the SCE and SDG&E 500 kV system pre-mitigation.
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Figure 6.1: SCE and SDG&E 500 kV System D