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Subject: Pio Pico Energy Center Project
Re-Study of C1C2 Phase | Report

Dear Mr. Chandler:

Attached is the Re-Study of C1C2 Phase |l Report for the interconnection of the
proposed Pio Pico Energy Center Project to the CAISO Controlled Grid. The purpose of
this C1C2 Phase Il Re-Study is to incorporate the results from the C1C2 Phase |l Re-
assessment and determine which Network Upgrades that were identified in the original
Phase i Study are still needed.

If you have any questions, please contact Luba Kravchuk (lkravchuk@caiso.com or
916.608.5877).
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¥ .
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Robert Sparks
Manager of Regional Transmission - South
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Definitions

Anzona Public Service

Cluster i, Cluster 2, and SGIF Transition Cluster generation projects listed in
the CAIGD Clueus beng avaluates in this Phase |l Re-Study

Califcrmia Independeni System Operator Corporation

Comizidn Federal de Electricidad

Califarmia Public 'Utilities Cammission

Cammercial Operation Date

Combustion Tuvblng

SDGEE Cut Plane s the aggregate flow of. Sauth of SONGS (5-230 kV lines),
2-500/230 kY trgnsformer banks & Suncrest Substation, all 500/230 kV
iransformer banks &t Miguel Substation, 1-230 kV Otay Mesa-Tijuana line, and
the flow across the Q72 transmission system

CAIS0s Deliversbility Assesament

Energy Only Deliverability Status

S0GEEE s proposed Ezzt County Substation jocated between the Imperial
Valley 2nd Miguel substations

Full Gapacity Deliverability Status

Federal Enargy Regulatory Commission

Genarator Intereonnection Procedures

Interconnection Customer

linpenzl irrigaton Dietvict

Imperizl Valley

Loeal Furnishing Bond

Large Generator Interconnection Agreement

Large Generator Interconnection Procedures

Maximum generation outpu:

Marth American Electriz Reliability Corporation

Naturai 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 Reliabllity 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 Contral 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 Reguests in a Queue
Cluster Window (CAISO FERC Electric Tariff Appendix Y), a Phase il Study was performed
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. The Phase |l Study report was sent {0 the Interconnection Customers
(ICs) on August 24, 2011.

Subsequent to issuing the original Phase |l Study repor, the CAISO performed siudies
{C1C2 Phase || Re-assessment) {o re-assess specific upgrades using the criteria in the
Technical Bulletin issued January 31, 2012 (and revised February 2, 2012) entitled “Generation
Interconnection Procedures: Deliverability Requirements for Clusters 1-4."" Applicable C1C2
Projects received addendums detailing the results of the C1C2 Phase || Re-assessment on
February 10, 2011. The addendums specified that the SCE Upgrades identified in the
original Phase |l Study do not apply to the SDG&E area C1C2 Projects. tn addition, the
C1C2 Phase Il Re-assessment identified deliverability constraints and generation dispatch
limitations.

The purpose of lhis C1C2 Phase |l Re-Study (Re-Study) is lo incorporate the results from
the C1C2 Phase |l Re-assessment and determine which Network Upgrades that were
identified in the original Phase Il Study are still needed due to the following:

A. Applying the criteria defined in the CAISO issued Technical Bulletin {(January and
February 2012) that resuited in dispatch limitations 1o observe the Path 43 flow limit,

B. Project withdrawals from the queue since the original C1C2 Phase i Study was
performed,

C. Current status of earlier queued generation projects with executed Generation
Interconnection Agreements with respect to required milestones, and

D. Transmission additions and upgrades approved in the most recent Transmission
Planning Process (TPP) cycle.

The Re-Study also identified an additional Network Upgrade to mitigate impacts on a
neighboring system identified as an Affected System in the original Phase || Study. This
mitigation plan is subject to review and concurrence by the Affected System Operator and
must be coordinated with the Affected System Operator and the Interconnection
Customers.

In situations where the Re-Study identifies updates to required Network Upgrades and/or
interconnection Facilities, the CAISO will use the results to amend the Generation
Interconnection Agreements.

* Tha Technical Bulietin can be accessed on the CAISO websile al hitp:iiwww.caiso.com/Documents/TechnicalButletin-
GeneratornterconnectionP rocedures-DebiverabilityRequirements-Clusters 1-4.Jan31_2012.pdl
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Eleven generation projects totaling a maximum net-output-to-grid of 1,624.5 MW are included in
SDGA&E's grouping of C1C2 Projects. (This is a 92 MW reduction from the original Phase Il
Study due to the withdrawal of a project.) The projects consist of two Cluster 1 projects. six
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 was revised to reflect SDG&E’s 2015 system load and
transmission system topclogy. 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
revised. {The results from all other studies originally performed are considered valid and
are not repeated in this report):

A. Deliverability Assessment

B. Steady-State Power Flow

The results of the above studies indicated that the C1C2 Projects are responsibie for:

A. Qverloading several transmission facilities in the CAISO Controlled Grid, and

B. Increasing the available fauit current at the Comisidn Federal de Electricidad {CFE) 230
kV bus at Tijuana Subsiation {connecls to Otay Mesa Switchyard).

Network Upgrades® within the CAISO Controlled Grid to mitigate identified problems have
been proposed in this reporl. The following tables show a summary of the proposed
Network Upgrades in the CAISO Controlled Grid and the estimated costs for these
upgrades.

2 The lransmission facilies, bayond the Peinl of intevconneciion (PO!), necessary fo interconnac the Project, which would not have
been necessary but for the interconnection of the Projact.
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Table 1.1: Reliahility Network Upgrades

Description of Upgrade Cost (x 1,800)

Participats in exdsting Otay Mesa Enargy Canter Genarmtor §PS
1 for N-1 and N-2 countingercies (induded in Mission-Old Town SRS
cost)

2 Paricipate in existing Imperial Valley SPS for mutliple N-1 and N-2
contingencies

Parlicipate in propesed ECO 5004230 kV transformer bank outage
SPS {included in IV SPS cost)

4 implement an SPS to protect ECO 230/138 &V lransformer bank
for overlcad or qutage

5 instali current limiting series reactor an Otay Mesa-Tijuana 230 kV
line

TOTAL

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

Description of Upgrade Cost (x 1,000)

1 Reconfigurs 7L il Bdiguel Sulsiation [ create
two Olay kis

TOTAL

The upgrades in Tables 1.1 and 1.2 do not include Interconnection Facifities. The
Interconnection Facilities relating to each individual project are discussed in the
corresponding Appendix A for Re-Study, Individual Project Report.

In the original study, CFE was identified as an Affected System Operator in the short circuit
analysis due to the reconfiguration of TL23041 and TL23042 at the Miguel Substation. This
upgrade was identified as a Delivery Network Upgrade. The short circuit study resulis showed a
27% increase in available fault current at the Tijuana 230 kV bus. Without the details 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 mode! to determine mitigation to
maintain its existing fault duty margin for CFE’s future expansion. This Re-Study introduces a
current limiting series reactor installed on the Otay Mesa-Tijuana 230 kV line as a mitigation plan
to retain CFE’s fault duty margin at the Tijuana 230 kV bus.

The CAISC analyses primarily focus on the CAISO system. The definitive analyses of the
impacts on Affected Systems are the responsibility of the Affected System Operator to
perform. It is the obligation of each Interconnection Customer to work with potentially
Affected System Operators. to identify impacts on their systems and mitigate those
impacts.

Project-specific confideniial information for each project is not included in this Group
Report. Each generation project will have ils own Individual Project Report in Appendix A,
Appendix A will include project information, Point of Inlerconnection (POI). dynamic
models, Reliability Study results, and costs to interconnect and mitigate impacts on the
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transmission system. This Group Reporl includes only general results based on the
cumulative impact of the projects evaluated in this Phase |l Re-Study.

Given the magnitude of the identified Network Upgrades, a good faith estimate to
license/permit, design, procure material, and construct the SDGE&E facilities could be 18
months from the submittal of written authorization to proceed after the execution of all
required Generator Interconnection Agreements (GlAs).
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2. Ciuster Interconnection Information

Eleven {11) generation projects tolaling a maximum nel-output-to-grid of 1,624.5 MW are
included in SDG&E's C1C2 Projects Phase || Re-Study. Table 2.1 lists SDG&E's C1C2
Projects with essential data obtained from the CAISO Controlled Grid Generation Queue
{see Appendix B for Re-Study). C1C2 Projects in SDG&E's Phase || Re-Study ulilize
various fuel resources. Two (2) generation projects utitize wind lurbines, 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 Cg}:;r:\;:gl:l
Queue Point of Interconnection MW FC/EO Fuel/Type Date
Position
ositio iNate 1}
. " e Wing f
483 Sunrise Powerlink 500 kV Line ) FC Wind Tilhine 1211502012
510 Imperial Valley Subslalion 230 kV Bus 200 FC | Solar | PY 11172016
561 imperial Valiey Subslaiion 230 kV Bus 200 FC Solar/ PV 12142014
T T Nnptural tias g | m——
565 Carlion Hills Subsiation 128 kV Bus 100 FC Reclprocating 5152014
Engine
Matusal Gas
574 Olay Mesa Subslalion 230 kV Bus ao8 FC Comixmstion 50112014
Tlrtne
H Wi
583 | Boulevard Substalion 138 kV Bus 57.5 £0 h s 71412014
590 Imperial Valley Subslation 230 kV Bus 150 FC Solar/ PV 9/30/2013 |
608 imperial Vailey Subsiafion 230 kV Bus 250 FC Solar/ PV W26
621 Imperial Vallsy Substaiion 12 kV Bus 20 EO Solar ! By 10/1/2012 I
1
B44A ECO Subslalion 138 kV Bus 20 I £ | Solar { P ANFE0nG
| _ : -
i
B853ED Boulevard Subsiaiion 89 kV Bus 20 EQ I Solar/ PV 10/31/2014
Total Genaration | 1,524.5

Note 1:  Some dates differ {rrm the CAIST Queve due fo revizions provided by the 10

SDGA&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 simultaneously. Figure 2.1 shows the proposed generator
interconnections at Boulevard East Substation, East County (ECO) Substation, Imperial
Valley Substation, and Sunrise Powerlink. Figure 2.2 shows the two projects in the internal
SDG&E transmission service territory.
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Figure 2.1: C1C2 Project Interconnections in East
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Figure 2.2: C1C2 Project interconnections for internat Area
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3. Study Objectives

The purpose of this C1C2 Phase |l Re-Study (Re-Study) is to incorporate the results from
the C1C2 Phase il Re-assessment and determine which Network Upgrades that were
identified in the original Phase [l Study are still needed due to the following:

A. Applying the criteria defined in the CAISC issued Technical Bulletin (January and
February 2012) that resulted in dispatch limitations to observe the Path 43 flow limit,

B. Project withdrawals from the qusue since the original C1C2 Phase |l Study was
performed,

C. Current status of earlier queued generation projects with executed Generation
Interconnection Agreements with respect to required milestones, and

D. Transmission additions and upgrades approved in the most recent Transmission
Flanning Process (TPP) cycle.

The Re-Study also identified an additienal Network Upgrade to mitigate impacts on a
neighboring system identified as an Affected System in the original Phase 1l Study. This
mitigation plan is subject to review and cancurrence by the Affected System Operator and
must be coordinated with the Affected System Operator and the Interconnection
Customers.

In situations where the Re-Study identifies updates to required Network Upgrades andjor
Interconnection Facilities, the CAISO will use the results to amend the Generation
interconnection Agreements.
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4. Study Assumptions

41 Power Flow Base Cases
4.1.1 Deliverability Assessment

The Deliverability Assessment was performed by the CAISO to identify which of the
Network Upgrades that were identified in the original C1C2 Phase |l Study are still
needed. The base cases studied reflect a 2015 SDG&E system configuration with all
CAISO-approved transmission projects through 2015, In addition, pre-C1C2 Projects
that are currently active were modeled. A second Hassayampa-North Gila 500 kV
transmission line planned for 2014 in the Arizona Public Service (APS} service territory
was included in the base cases.

4.1.2 Reliabifity Study

The Reliability Study re-evaluated the C1C2 Projects under the Heavy Summer and
Light Load system conditions. The SDG&E transmission system topology 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), with
In-Service Dates within the 2015 timeframe, and C1C2 Projects in the electrical
vicinity of the projects being studied. 230 kV and 500 kV facilities in the APS and
CFE transmission systems and the 92 kV, 1681 kV, and 230 kV facilities in the
Imperial Irrigation District (1ID) transmission system were manitored for adverse
impacts caused by the addition of the C1C2 Projects.

The cases used for evaluating the steady-state thermal loading and SDG&E
coperating voltages are listed in Table 4.1,

Table 4.1: Reliability Study Cases

Case Name

C1c2_hs_restudy_base.sav

C1eZ__resludy_base.sav

42 Load and import
4.21 Deliverability Assessment

The Deliverability Assessment On-Peak case modeled 5.176 MVV load + losses (the
fatest 1-in-5 load forecast received from the California Energy Commission (CEC) in
February 2012) in the SDG&E system with an import target as shown in Table 4.2.

An Off-Peak Deliverability Assessment was not performed because the C1C2 Projects
that triggered Delivery Network Upgrades during the Off-Peak condition in the onginal
Phase il Study have been withdrawn or converted to EC Deliverability Status, therefore,
those Delivery Network Upgrades are no longer needed,
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Table 4.2: On-Peak Deliverability Assessment Import Target

BG Net Import

Branch Group {BG) Name Import fmport Unused
Direction Mw ETC MW

LUGC-VICTORVILLE-BE N-S 1306 171
COI_Biz N-& 3770 548
BLYTHE 82 4 Bw | 80 !
CASGALE 8G ~ NS 17 o
CFE_BG 5.4 .95 0
ELDORADD_MSL E-wW 1011 0
[O-SCE_BG 4w 315 0
HD-SMHEE_ 843 = -158 0
LAUGHLIN_BG E-W -41 0
MCCULLGH_WAEL E-wW 14 316
MEAD_IMSL . } E-W 350 585
NGILABKA B EwW -105 168
NOB_8iz NS 1283 0
PALCWVROE MEL E-wW 2899 124
PARRER B E-W 123 22
SILVERPK B3 | ew 0 a
SUMMIT &G | Ew -8 0
SYLMAR-AC_MSL | Ew 72 459

4.2.2 Reliahility Study

The Reliability Study re-evaluated the impact of the proposed C1C2 Projects for the
2015 Heavy Summer and Light Load system conditions.

The Heavy Summer case represents SDG&E system modeled with a 5,342 MW (load +
losses) target (this 1-in-10 CEC load forecast differed from the 1-in-5 load used in the
Deliverability Assessment) and a moderate Cut Plane import target.

The Light Load case represents SDG&E system modeled with a 2,938 MW (load +
losses) target (55% of the 1-in-10 CEC load ferecast) and a moderate 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 a stressed scenario of loading and generation conditions for the C1C2

Projects. The load, resource, and dispatch summary table is included in Appendix C.
4.3 Generation Dispatch

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

10
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4.3.1 Deliverability Assessment

The generation dispatch in the Re-Study foliowed the same guidelines as the
original Phase Il Study. 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 {o dispatch all generation in the study
area, including SDG&E's pre-C1C2 Projects, at maximum generation output. Pre-C1C2
Projects with an In-Service Date later than 2015 were modeled. but not dispatched.
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 4.3.

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

i
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Table 4.3: Reliability Study Base Case Assumptions, MW

Heavy Summer Light .oad
Post-C1C2 Fost-C1C2
Projects case Projects cass
CAISO Load +Losses
SDGEE
Load+Losses 5397 2872
Area
Generation 5866 3721
Exports 469 849
SDGA&E Cut Plane 2523 B ___i¥8B
in-Basin Generation 2744 1029
Out-of-Basin Generation 3083 2693
PG&E
Load+Losses 29773 15136
Area
Generation 24815 13283
Exporls -4959 - 1653
SCE
Load+Losses 26213 15354
Area
Generation 19681 8180
Exports -6532 7174
o
Load+Losses 1051 __ Ga8
Araa T
Generalion 1264 o
Exports 213 463
CFE
Losds Loasea 2493 1157
&res
Generziion 2393 1
Exporta 100 350
Arizona
{Area 14) A
Load+Losees 22644 106TH
— o
E&nﬁrﬂii-nn 29541 17579
) Evapris 5897 . G200
Path 43 {Narth of SONGS) 2380
“+" flow is mating SDGEE 20
Path 44 {South of SONGS)
" flow is Exiting BDGEE and -100 -230
“+" flow is entering SDG&E
Path 45 (CFE-SOG&E)
“+ flow is entening SDG&E =100 30
Path 66 (CQI) 2080 2206
SCIT (Southem CA impont Transmission) 11873 6278
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44 New Transmission Projects

All CAISO-approved projects with a proposed In-Service Date before or in 2015 were modeled
in the base cases. In addition, some CAISQO-approved projects that are expected tc be
operational afier that time or SDG&E-approved projects were inciuded if the CAISO and
SDGE&E agreed to the reasons for including those projects. Table 4.4 lists the planned SDG&E
system additions and upgrades modeled in the cases.
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Table 4.4: Planned SDG&E System Additions and Upgrades

Project

Proposed Easl County (ECO) 500300138 KV Sut=slatian (Mote 1)
Proposed Boulavard Easl 1336212 &\ Subsiatian Mo 1)

Proposed Boulgvird Easl-ECO 138 KW Transmigson Lina (ole 1)

Sunnise Powsrlink SO0 Transmession Progect

Bay Boulevard Subslalan - South Bay Substainn Rolocation Prosect (Nale 2)

Reconfigure Cartan Hills-Sycamara-Sanies and Cafon Hiis-Mission o Cafton HEg-Sycamos and
Sycamere-Ganles 138 kY Transmission Lines

Reconducter Telega-Fien 138 kY Transmi|ssion Lins

New San Mateo-Laguna tiguel 128 54 Tap

New Escondido- Ash &8 %W Transmission Ling & 2

Upgrade 1eminal br= agiipmen) on TLE428 Sweetwater — Manigomeny Tap 62 k' (Male 3}

Upgrade TLB44 Soult Bay - Sweetwater B2 kY

New Sycamore-Bemarn &8 kW Transmizsion Lins

New and/or Liggrade of 69 BV (apecios Banks

TLGZ6 Sanla Y sahel — Descanso mikgation (Loog | avetand — Bamell T80 [TLA5E) Mo Lovesnd
substation ane #liminite Sarralt fa)

Reconducter TLERS, MasnnKaamy a8 3V Transmssion Ling

Reeconducter TLETD, Mission-Chamemont 62 &V T ranamiagian Ling

Reconductar TLEFE, Misspn-Mesa Heighls 69 WV Transmizson Lne

Loop TLE4A 62 vV Transmission Ling injo Melrose substalion
Replacement ol Los Coches 13868 kv Sank 87 and Bank 51

Madified - South Qrange County Refishility Ernencerman! Prjsct

Reconductar TLEI, £l Cajon - Los Coshes 69kY Tranumisson Lins

Reconductar TLE33, Bemards - Rarchn Carmal S2kY Transmssion Line

Reconductar TLE25E, Japanese Mesa - Talnga Tap 69k Tranzmissicn Ling

Replacement af Talaga Bank 50

Note 1: The Aominisirative Law Judge issued the Froposed Decision approving the Parrnil to Construct
for the ECO Substation which will go to the California Public Utiliies Comirtission for aopvovel at
the June 21, 2012 meeling. Boulevard East is the new name for the Bowdevard Substation
Rebuiid project. representing the 138 kV upgrade of the existing Boulevard 65 kV Substation.
Boulevard East was modeled in the base cases. With this new subsiation, the existing
Boutevara-Crestwood 83 KV transmission line was alsc opened (normnal open), esiablishing 5
redial connection between Bowulevard East and the proposed ECO SO0230v138 kV Substation.

Noie 2: The Permit to Construct for the South Bay Relocation Project is currently under review by the
CPUC and a draft environmental impact report (EIR) is expecied i June 2012, The final
ewironmenial impact report (FEIR) stould be approved before the endd of 2012 The review of
the coastal permit by the California Coastal Commission is awaiiirg the CPUC dedision. The
relocated substation will be narmed Bay Boulevard

Note 3; This prmject does not require CAISO spprovel. SDGEE intends to increase the rating of the ne.
The propused miing was mpdeled 10 enstre that it is adequate for this cluster siudy.

14
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45  Pre-C1C2 Projects

All pre-C1C2 Projects. as listed in Table 4.5, were modeled in the base cases. However. some
generation projects were either turned off or modeled with reduced output to create a more
stressed case for the Reliability Study, to observe generation dispatch limitations as discussed in
Section 7.2, or to balance the loads and resources in the power flow model.

Table 4.5: Pre-C1C2 Projects

paabe Point of Interconnection
13 Ciyerhmr-Hemarmo-Nanchs Spnia Fe 60 &V Line
32 Boudevard Subsiaton 128 &Y
72 Froposad LEE--I.-EIk-E-é;b&.a-hun r.ﬂ.l.-.-m 1] =S
103 Buorder Sisbhslabon A8 kY

1064 Boulevard Substation 1.'5&;.:1__“ =I5
124 Impenal Vallsy Subsiation 230 KW Bus
137 Enginp Substation 230KV Bus
150 Border SubstaSon 53 ki

158A tmparnal Valley-WMiguel va propesad EC0 500730 kY Sub 230 KV Bus
183 a;pe-;:;r -'uf:aia;l‘:ﬂ..guzhr.s pdE-PEﬁEIH_EC.G ';l.'}_ﬂ.'_'.JEI} kV Sub 230 kY Bus
1689 Enona 138 kW Substation

215 imiperial Valley Migus! via proposed 53-4:1;'-57::'@ Sub 230 kY Bus

337 Burego Substatio 53 KV o

429 Impesial Vallev Substation 230 kY

442 Irvperial Vistlsy Sulsatation 220 B

468 Hassayampa-MNorh Gile 500 &V Line

480 Borregn Substalion 80 kY

WODAT #2 Bamegn 17 kY

Note 1: This project and its Network Upgradas are nol being modeled per the CAISO issuad Tecimical

Budletin - Generalor infercomection Procedures: Deliverability Requiresnents for Cluster 14,

Revised February 2, 2012,
Reliability Network Upgrades and Delivery Network Upgrades associated with the projects
listed in Table 4.5 were evaluated to see if they were still needed. If the Network Upgrades
were still needed. they were modeled in the base cases if they were identified in the cluster
process or if there is an executed Generator Interconnection Agreement {G1A) with the
Interconnection Customer and the mitigation is listed in the GIA. Network Upgrades for pre-
C1C2 Projects that were still needed are listed in Table 4.6.
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Table 4.6: Network Upgrades and SPSs for Pre-C1C2 Projects

Project

Participate in existing Impenal Valley SPS for multiple N-1 and N-2 conlingencies for Imperial Valley,
Boulevard East, ECO substations and/or the C493 swilchyard

Imperial Valley 500/230 kV Transiormer Bank #3

Recenducter Border-Border Tap 89 kV, Otay-Olay Lakes Tap 69 kV, and Otay | akes Tap-
San Ysidro 69 KV Transmission Lines

SPS for generators consacied to Border 69 kV Subslation

SPS ta trip generators connecled 1o Encina lo protect San Luis Rey 138/69 kV transformer and Cannon-
San Luis Rey 138 kV iine

Dispatch fimitation and accompanying SPS {or generation cannecied to ECO or Boulevard East o a
maximum of 1,150 MW

Implement an SPS to trip generation for the aovedoad or cutage of the Borego-Namows 69 kV tine or the
cutage of the Narrows-Warmers 69 kV ling

Other SPSs and Operator Actions
4.6.1 Imperial Valley SPS

The cutput from the existing and queued generation connected to the Imperial
Valley Substation must comply with the CAISO generation tripping limitation of
1.150 MW faor 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 East 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 tripped instead of TL23050).

The following 500 kV contingencies will result in tripping of generation projects
connecting to the imperial Valley and/or Boulevard East and/or ECO substations and/or
the C483 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
FPowerlink (SWPL) after looping into ECQ)

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

3. Imperial Valley-C493 500 kV line {segment of Sunrise Powerlink
(SRPL) after looping into C453)
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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. Imperiat Valley-£ECO 500 kV line (segment of SWPL after looping
into ECO) and Imperial Valley-C493 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

The existing IV SPS is based on the two 500 kV {one to North Gila and one to
Miguel) and the two 230 kV transmission lines {one to iID and one to CFE) as
outlets at the tV Substation. After the Sunrise Powerlink is in-service, the IV SPS
with its current modules/logic would no longer be needed until more generation
connects to the [V Substation and substantiates the need for the SPS again.

CAISO and SDG&E Grid Operations are planning to remove the IV SPS from
service in the near future. However, the equipment will remain in place and as
more generation develops, and if the need for the IV 8PS is identified in studies, the
IV SPS will be returned to service.

All new SPSs and madifications o existing SPSs are subject to review by Affected
System Operators. members of the Imperial Valley RAS Technical Commiltee, and
review and approval by WECC RASRS.

4.6.2 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.
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5. Study Criteria and Methodology

The information in this section did not change from the original study. See original Group Report
dated August 24, 2011.

18
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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:
hitp:/fwww.caiso.com/1c44/1c44b5c31ccel.himl. See original Group Report dated August
24, 2011 for more details on the process and assumptions used to perform the Re-Study.

Due to the updated study assumptions, the following Network Upgrades that were identified
in the Deliverability Assessment in the original C1C2 Phase | Study are no longer needed:

A. Implement an SFS to protect Mission-Old Town 230 kV line for N-2 contingencies

B. Implement an SPS to trip the San Luis Rey 138/69 kV transformer bank to prevent
overload of Cannon-San Luis Rey 138 kV line for an N-2 (Some C1C2 projects
contributed to an overload on the Cannon-San Luis Rey 138 kV line and San Luis Rey
138/69 kV transformer following the N-2 outage of Encina-San Luis Rey 230 kV and
Encina-San Luis Rey-Palamar 230 kV fines. The Re-Study identified the preferred
mitigation ta be implementation of an SPS to trip generation. Because tripping the C1C2
Projects is marginaily effective in eliminating the cverload, other more effective
generators will be padicipating in the SPS and the C1C2 Projects are not expected to be
included in this SPS)

C. Install 2nd ECO 230/138 kV transformer bank
D. Reconductor Escondido-Palomar Energy 230 kV lines #1 and #2
E. Reconductor Friars-Doublet Tap 138 kV line

The following Network Upgrades that were identified in the Deliverability Assessment in the
original Phase Hl Study are still needed:

A. Participate in existing Ofay Mesa Energy Center Generator SPS for N-1 and N-2
contingencies

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

Prior to the distribution of this Phase It Re-Study. some C1C2 Projects received addendums that
documented studies perfarmed by the CAISO {C1C2 Phase Il Re-assessment) (o re-assess
specific upgrades by applying the criteria in the Technical Bulletin issued January 31. 2012 (and
revised February 2, 2012) entitied “Generation Interconnection Procedures: Deliverability
Requirements for Clusters 1-4.” Those addendums to the Appendix As of the C1C2 Phase |
report contained a revised identification of Network Upgrades resulting from the Re-assessment.
Applicable C1C2 Projects received addendums detailing the results of the C1C2 Phase I
Re-assessment on February 10, 2011. The addendums specified that the SCE Upgrades
identified in the original Phase |i Study do not apply to the SDG&E area C1C2 Projects.
The C1C2 Phase |1 Re-assessment also identified deliverability constraints and generation
dispatch fimitations. In addition. two C1C2 projects received addendums unrelated to the
Re-assessment. This Phase |l Re-Study incorporates the results from all prior addendums
and the results are presented below.
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The C1C2 Phase |l Re-Study removed the upgrades that met the criteria specified in the
Technical Bulietin. The following project and its associated upgrades that affect the
SDG&E area study met the criteria for removal.

Q72 and associated upgrades

Table 6.1 lists the deliverability consiraint identified in the Re-Study as a result of the
removal of the Q72 project and its associated upgrades.

Table 6.1: Deliverability Constraint

Contingency Limiting Facility

Normal condition Palh 43 (Norih of SONGS) path raling

Due to the above constraint, between 600 and 1400 MW of generation in the SDG&E area
cannot be dispatched. The lower value is based on the assumption that Encina units 4. 5, and
the gas turbine (GT) (644 MW total) and Cabrillo |l generation {188 MW) will not be repowered.
If these units are repowered, their deliverability may need to be preserved, and more generation
will have to be limited.

In the scenario where Encina units 4, 5, and the GT are not repowered, the Re-Study identified
an N-0 overload on the Miguel-Bay Boulevard 230 kV line. Since this overload is caused by the
removal of existing generation, its mitigation is not being assigned to C1C2 generators. An
overload on this line was identified in the CAISO’s 2011/2012 Transmission Planning Process
and it is expected to be mitigated through that process®. There is a possibility that when Bay
Boulevard Substation is constructed, the rating of the Miguel-Bay Boulevard 230 kV fine could
be greater than what was modeled, and this higher rating may be sufficient to eliminate the
identified overload.

Table 6.2 provides the approximate number of MWs that are deliverable if Q72 and its
associated transmission upgrades are not in-service. Given that there is approximately
3.800 MW of generation in the CAISO queue that significantly flow across the deliverability
constraint shown in Table 6.1, approximately 2,400 MW {o 3,200 MW can be
accommodated as fully deliverable without the need for major upgrades similar to Q72
upgrades. As a comparison, the renewable portfolios under study in the 2011/2012 CAISO
Transmission Planning Process have no more than approximately 1,000 MW to 2,000 MW
of generation that significantty flow across the constraint,

Table 6.2: Summary of Results — SDG&E Area

Contingency Low End of Range High End of Range

Deliverable MW in SDGAE area 2400 3200

* Tha firel 20002047 Transmnission Plan report s avaiable &l hilp/Awww.caiso,.com/Documents/Board-approvediS0201 1-2012-
TransmiasionPlian pet
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Table 6.3 lists the set of proposed generation projects for the deliverability constraint and Table
6.4 lists the shift factors on the constraint, The proposed generation dispatch by CREZ in the
lower level of withdrawal case is also shown in Table 6.4.

Table 6.3: Generation Projecis Contributing to the North of SONGS Deliverability

Constraint
Generation Projects Contributing to the North of SONGS Deliverability Constraint
Project Q# POl Pmax CREZ
13 Olivehain-Bernardo-Rancho Santa Fe 69 kV line 40 Non-CREZ
32 Boulevard Station 138 kV Bus 201 San Diege South
103 Border Sub 69 kV Bus 27 Non-CREZ
106A Boulevard Sub 138 kv Bus 160 San Diego South
124 Imperial Valley Substation 230 kV bus B80Q Impenal - SDGAE
137 Encina Substation 230 kV bus 260 Non-CREZ
150 Border Substation 47.4 Non-CREZ
158A Imperial Valley-Miguel new 230/500 kV Sub 230 kV bus 400 San Diago South
168 Encina 138kV Substation 260 Non-CREZ
a37 Borrego Substation 68 kv 2575 Non-CREZ
42¢ Imperial Vallay Subslalien 100 Imperial - SDGSE
4437 fimparial Vallay 230 kV 125 Impenal - SDG&E
483 Sunrise Powerink 500 kV lina 299 Impenal - SDGRE
510 Imperial Valley Subsiaiion 230 kV bus 200 Imperial - SDGAE
561 imperial Valley Sub 230 kV bus 200 Imperal - SDG&AE
565 Carlton Hills 138 kV 100 Non-CREZ
574 Otay Mesa Sub 230 kV Bus 300 Non-CREZ
591 Imperial Valley Sub 230 kV bus 150 impenal - SDGAE
608 Impernal Valley Sub 230 kV bus 250 Imperial - SPG&E
Total MW 3753

21




INTERCONNECTION STUDY REPORY
RE-STUDY OF C1C2 PHASE Il
GRQOUP REFORT FOR SDGAE AREA

Table 6.4: Shift Factors by CREZ

Shift Factors and Dispatch by CREZ
Limiting Facilty Path 43 (Norh of SONGS)
Contingency Nomal

PMAX 8hift Factors PGEN
impetal - SDGEE 1924 0.26 B68.6
San Diego South 761 0.33 27585
Non-CREZ 1068 059 -042 1037.2

6.1 Required Network Upgrades
6.1.1 Participate in Existing Otay Mesa Energy Center Generator SPS
This upgrade is still needed and the original scope of work is unchanged:

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

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

This upgrade is still needed and the original scope of work is unchanged:

Reconfigure TL23041 and TL23042 at Miguel to create two Otay Mesa-Miguel
230 KV lines
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7. Reliability Study Steady-State Analysis

7.1 Detailed Base Case Assumptions

The Reliability Study re-evaluated SDG&E's transmission system under stressed
conditions. The steady-siate studies identified thermal overioads due to the simultaneous
dispatch of all C1C2 Projects. C1C2 Projects were dispatched as one cluster,

The steady-state power flow analysis in the Reliability Study was performed to ensure that with
the proposed interconnections SDG&E's transmission system remains in compliance with North
American Electric Reliability Corporation (NERC) reliability standards TPL-001, 002, 003 and
004. The results of this power flow analysis will serve as documentation that the reliability
impacts of new facilities and their connections on interconnected transmission systems are
evaluated.

The CAISO and SDG&E cannot guarantee that C1C2 Projects can aperate at maximum rated
output at all times wilhout adverse system impacls, especially during the times and seasons not
studied in the Phase Il Re-Study.

A 2015 Heavy Summer power flow base case was used for the analysis in the Phase |l Re-
Study. The Phase il Re-Study Reliability Study Heavy Summer case modeled all CAISO
approved projects in the SDG&E area. The SDG&E system was modeled with a 5,342 MW
{load + iosses) target (1-in-10 CEC 2015 load forecast), a moderate Cut Plane import target,
and moderate In-Basin generation. The Heavy Summer case includes transmission system
topology updates provided by CFE and IID. IID's area export matched the WECC Heavy
Summer approved base case (14hs3sa.sav). CFE requested an import (SDGE o CFE) of
100 MW for the 2015 Heavy Summer due to CFE generation retiring or not developed as
planned. The loads and topology of other WECC areas replicated the 14hs3sa.sav case.

A 2015 Light load power flow base case was used for the analysis in the Phase |l Re-Study.
The Light Load case modeled ali CAISO approved projects in the SDG&E area. The
SDGE&E system was modeled with a 2.938 MW (load + losses) target (55% of the 1-in-10 CEC
2015 load forecast), a moderate Cut Plane import target, and moderate In-Basin generation.
IID’s area exporl matched the WECC 2014 Light Autumn approved base case (14ia1sa.sav).
The Light Load case includes transmission system topology updates provided by CFE and 11D.
CFE is modeled exporting 350 MW from CFE to SDG&E to create a stressed scenario. The
loads and topelogy of other WECC areas replicated the 14lalsa.sav.

All C1C2 Projects were modeled at Pmax simultaneously. 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 case represents extreme loading and generation conditions for the study area.

CAISQ approved transmission projects and proposed generation projects and associated
Network Upgrades were modeled as noted in Section 4. See Appendix C for Re-Study for
additional details regarding SDG&E generation dispatch.

The Deliverability Assessment identified one Reliability Network Upgrade (RNU) and one
Delivery Network Upgrade (DNU). All upgrades identified in the Deliverability Assessment were
maoadeled in the Reliability Study Post-C1C2 cases, as listed in Tables 7.1 and 7.2.
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Table 7.1: Deliverability Assessment [dentified RNUs Modeled in the Reliability Study

Bescription of Upgrade

Participate in exsting Otay Mesa Energy Center Genetator SPS
for N-1 and N-2 contngencies

—

Tabie 7.2: Deliverability Assessment identified DNUs Modeled in the Reliability Study

7.2

Description of Upgrade

Reconfigura TL23041 and TL2304Z at Miguel Substabon ta
create two Otay Mesa-Miguel 230 XV ines

—y

Reliability Study Steady-State Resuits

SDG&E's Reliability Study dispatched all C1C2 Projects regardiess of Deliverability Status,
Dispatched generation includes existing and queued generation. The results of the Reliability
Study's steady-state power flow analysis for the C1C2 Projects are shown in Appendix D for Re-

Study.

Not all pre-C1C2 Projects may be simultaneously dispatched at rated output due to the
constraints summarized below:

A,

er

Generation projects interconnecting to ECO and Boulevard East substations are limited
to 1,150 MW due to the CAISO N-1 generation tripping limit {for N-1 of a single ECO
500/230 kV transformer bank). The output of higher-queued projects connecting to
Boulevard East or ECO substations was reduced®. Generators connecting at Boulevard
East or ECO substations will be required to participate in the proposed ECO/Boulevard
East SPS which trips all dispatched generation connected at ECO 230 and/or 138 kV
and Boulevard East substations in the event of an N-1 of the ECO 500/230 kV
transformer.

Generation projects interconnecting to Bouievard East Substation and ECO 138 kV bus
are limited due to the continuous loading limit of 392 MVA on the single ECO 230/138
kV transformer bank. An accompanying SPS will be implemented to trip this generation
to prevent the ECO 230/138 kV transformer bank from overicading under N-0
conditions, This limitation is not needed for pre-C1C2 Projects but dispatching
generation from C1C2 Projects connected to the Boulevard East Substation or ECO 138
kV bus may overload the ECO 230/138 kV transformer bank. C1C2 Projects connecting
at Boulevard East Substation and the ECO 138 kV bus will be required to participate in
the N-0 dispatch limitation to maintain loading less than the 392 MVA continuous limit of
the single ECO 230/138 kV transformer bank. Also, generation will be tripped with the
outage of the ECO 230/138 kV transformer bank.

“Highsrpuaied F riaots, Q189 and Q215, have In-Service Dates beyond 2016. The In-Sarvice Dalas are 2018 and 2020,
ruspecively. %8 end Q215 were modeled in the case and not dispatched ta represant the dispetch for the 2015 year of study.
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C. Constraints also included observing the Path 43 (North of SONGS) maximum flow
limit of 2,440 MW. The maximum output of the generation at Imperial Vailey Substation

and C483 combined, 1,944 MW Heavy Summer or 1,544 MW Light Load, is the limit to
adhere to the Path 43 flow limit.

7.21 Steady-State Thermal Results for C1C2 Projects in SDG&E System

The scenarios studied include Network Upgrades identified in the Deliverability
Assessment, as noted in Tables 7.1 and 7.2. and dispatch constraints, as noted in
Section 7.2. C1C2 Projects injecling into the 138 kV side of the ECO 138/230 kV
transformer, at Boulevard Substation and the ECO 138 kV bus, overfoad the 230/138
kV ECO bank N-0 for both the Heavy Summer scenario and the Light Load sensitivity.
However, since some of the projects have requested Energy Only Deliverability Status.
the need for an additional transformer is not identified by the Deliverability Assessment
studies., No other thermal overloads are due to C1C2 Projects for the Heavy Summer
scenario or the Light Load sensitivity. Mitigation, in addition to the Network Upgrades
identified by the Deliverability Assessment, is listed in Table 7.3.

Table 7.3: Reliability Study Identified RNU

Description of Upgrade

Implement an SPS to protect ECO 2307138 kV transformer bank
for overload or oulage

pury

7.22 Steady-State Voltage Resulis in SDG&E System

No steady-state voltage violations were observed in the SDG&E transmission system
due to the addition of the C1C2 Projects.

7.23 Steady-State Reactive Power Deficiency Analysis Results

The resuits from the original study are still valid. See original Group Report dated August
24,2011,

7.24 Affected Systems

Due to the IV SPS and the Otay Mesa SPS. no thermal overlcads were identified in the
IID or CFE transmissions as a resuit of the addition of the C1C2 Projects, However. the
CAISO analyses primarily focus on the CAISO system, and the definitive analyses of the

impacts on Affected Systems are the responsibility of the Affected System Operator to
perform.
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B. Short Circuit Duty Analysis

The results from the original study are still valid. See details in the original Group Report dated
August 24, 2011,

CFE's transmission system was identified as an Affected System in the short circuit analysis due
to the reconfiguration of TL23041 and TL23042 at the Miguel Substation. The short circuit study
results showed a 27% increase in fault current at the Tijuana 230 kV bus. The CAISO analyses
primarily focus on the CAISO system. and the definitive analyses of the impacts on Affected
Systems are the responsibility of the Affecied System Operator to perform.
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D. Transient Stability Analysis

The resulits from the originat study are still valid. See original Group Report dated August 24,
2011,
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10. Post-Transient Voltage Stability Analysis

The resuits fror the original study are still valid. See original Group Repon dated August 24,
2011,

28
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11. Post-Transient Reactive Power Deficiency Analysis

The ressults from the original study are still valid. See original Group Report dated August 24,
2011.
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12. Mitigation

The mitigation requirements triggered by the C1C2 Projects, based on the resuits described in
Sections 6-11, are as follows.

121  Facilities for Project Interconnections

The plan of service for the Reliability Network Upgrades required for the physical interconnection
of the C1C2 Projects is discussed in detail in each Individual Project Report (Appendix A).

122 Delivery Network Upgrades

The scope for the Delivery Network Upgrade for C1C2 Projects in the SDG&E System is
discussed below.,

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

A, Install 1-230 kV breaker, 2-230 kV disconnects. relaying, new steel pole, and 600 feet of
bundled 900 ACSS/AW for TL23041, Otay Mesa-Miguel-Sycamore 230 kV line

B. Install 1-230 kV breaker and relaying for TL23042, Miguel-Otay Mesa-Bay Boulevard
230 kV line

123  Reliability Network Upgrades
12.3.1 Special Protection Systems

Per the CAISO guidelines, all SPSs are classified as Reliability Network Upgrades
because their cost is less than $1 million. This is to prevent overburdening of
CAISO's congeslion management system which ¢an increase processing time to a
paint that could create reliability concerns.

12.3.1.1 Participate in Existing Otay Mesa Energy Center Generator SPS

Currently, there is an SPS to trip existing generation at Otay Mesa Energy
Center to protect CFE's ransmission system in the event of an N-2
contingency of the Otay Mesa-Miguel/Bay Blvd Tap-Bay Bivd 230 kV and
Otay Mesa-Miguel/Sycamore Tap-Sycamore 230 kV transmission lines.
Some of the C1C2 Projects will be add to this existing SPS. The details are
provided in Appendix A.

In addition, the SPS will be modified to monitor the parallel Miguel-Otay
Mesa 230 kV lines #1 and #2. An SPS is proposed to trip some C1C2
Projects after detecting an emergency rating overload of one line following
the N-1 contingency of the parallel line. The C1C2 Project connecting to the
Otay Mesa Switchyard will be subject to this modification of the SPS. The
details are provided in Appendix A.
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12.3.1.2 Imperial Valley SPS

Currently, there is an Imperial Valley Special Protection System in place
which limits the impact of generation plants connected to the imperial Valley
Substation for various N-1 and N-2 contingencies and mitigates adverse
impacts to the SDG&E, CFE, and IID's transmission systems. Participation
in this existing IV SPS is proposed as a Reliability Network Upgrade.

The Imperial Valley area generation output is currently limited by the CAISO
criteria of 1,150 MW of generation tripping for a Category B contingency and
1,400 MW of generation tripping for a Category C contingency. Study
results for the C1C2 Projects showed that tripping 1,400 MW of generation
for N-2 and 1,150 MW of generation for N-1 contingencies mitigated any
adverse impacts on neighboring systems. No additional generation tripping
was required beyond the 1,460 MW limit for N-2 or 1,150 MW for N-1.

Currently, there are 1,070 MW of generation connected at imperial Valley
Substation which is subject to the Imperial Valtey generation tripping SFS.
it should be assumed that any generation which wouid impact the facilities
protected by the Imperial Valley SPS would be included in the generation
tripping scheme covered by this SPS. C1C2 Projects injecting power into
the Sunrise Powerlink, Southwest Powertink, and the Imperial Valley
Substation will be subject to this SPS. The details are provided in Appendix
A.

All new SPSs and modifications ta the existing ones are subject to review by
Affected System Operators, members of the Imperial Valley RAS Technical
Committee, and review and approval by the WECC RASRS,

12.3.1.3 Participate in Proposed ECO 500/230 kV transformer bank
autage SPS

in the event of the N-1 contingency of the 500/230 kV transformer bank at
ECO Substation, all generation interconnected at Boulevard East and ECO
substations must be tripped by this SPS. In addition, as described in
Section 7.2, the combined generation dispatch at these two substations is
limited to 1,150 MW. It is assumed that any generation interconnected at
Boulevard East and ECC substations will participate in generation reduction
and this S8PS. The details are provided in Appendix A,

12.3.1.4 Implement an SPS to protect ECO 230/138 kV transformer bank
for overload or outage of bank

The amount of generation dispatched at the Boulevard East Substation and
the ECO 138 kV bus will be limited to prevent the overload of the ECO
230/138 kV transformer bank. The SPS will be implemented to trip this
generation for the overioad or outage of the ECO 230/138 kV transformer
bank. C1C2 Projects connecting at Boulevard East Substation and the ECO
138 kV bus will be subject to this SPS. The details are provided in Appendix
A,

A
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12.3.2 Mitigation for Steady-State Voltage Violation

Thare werg no steady-state voltage viclations identified to mitigate.
12.3.3 Mitigation for Short Circuit Duty

There were no overstressed circuit breakers in SDGA&E’s transmission system due to
the G102 Projects

However, the short circuit study results showed a 27% increase in fault current at
CFE's Tijuana 230 kV bus. The reconfiguration of TL23041 and TL23042 at the
Miguel Substation was the primary reason for the significant increase in fault current.
This Re-Study introduces one option for mitigation, a current limiting series reactor to
be installed on the Otay Mesa-Tijuana 230 kV line. Coordination with CFE is needed
to confirm this option will mitigate the increased fault current at Tijuana 230 kV and
will maintain the existing fault duty margin for CFE’s future expansion.

Install current limiting series reactor on Otay Mesa-Tijuana 230 kV line

A. Install 3-single phase 230 kV series reacters {2.9-3.0 chm) in Bay 4 in the Otay
Mesa Switchyard

B. Connect series reactors to the Otay Mesa-Tijuana 230 kV line (TL23040)

C. Re-arrange termination of TL23040 in Otay Mesa Switchyard to accommodate
the connection of the series reactor

i Install associated structures
<. Relay protection
12.3.4 Mitigation for Transient Stability

See original Group Report dated August 24, 2011. There were no transient stability
issues identified to mitigate.

12.3.5 Mitigation for Post-Transient Voltage Stability

See original Group Report dated August 24, 2011. There ware no posl-transient
stability issues identified to mitigate.

12.3.6 Mitigation for Post-Transient Reactive Power Deficiency

See original Group Report dated August 24, 2011. There were no reactive power
deficizncy issues identified to mitigate.

12.3.7 Mitigation for Steady-State Reactive Power Deficiency
See original Group Report dated August 24, 2011. There were no reactive power

deficiency viclations identified to mitigate. Since it is impractical to study all system
conditions SDG&E Grid Operations may face in real time, asynchronous generator
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projects are urged to construct generators with 0.95 lagging to 0.85 leading power
factor range capability in order to meet SDG&E's specified voltage schedule.
Synchronous generators will be required to provide 0.90 lagging to 0.95 leading
power factor per LGIA 8.6.1.
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13. Environmental Evaluation/Permitting

The information in this seciion did not changa from the original study. See original Group Report
dated August 24, 2011.
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14. Upgrades, Cost Estimates, and Time to Construct Estimates

The cost estimates are good faith estimates and are based on the published unit costs.
when applicable. Customized costs were developed when the unit costs did not refiect the
unique circumstances of a project. The customized costs include: anticipated land
acquisition costs, environmental mitigation, licensing/permitting. looping lines into
subsiations. new swilchyards, substation upgrades not included in unit costs, and PTQO's
interconnection Facilities.

The Commercial Operation Dates of the C1C2 Projects are dependent on the completed
construction and energizing of the identified Network Upgrades. Based on the estimated
time to construct for the Network Upgrades listed in Table 14.1, it appears feasible to
complete ail the Network Upgrades required for mitigation before the requested
Commercial Operation Dates of the projects in the cluster

Some of the projects atso require Reliability Network Upgrades to accommadate their
physical interconnections. Based on the time needed to license/permit, design, procure
material, and construct, it may not be feasible to complete all Reliability Network Upgrades
to physically interconnect all the C1C2 Projects before the requested In-Service Dates.
Projects cannot connect until all Reliability Network Upgrades are in-service. Specific
delails are presented in the Individual Project Reports for applicable projects.

Costs for each generation project are confidential and are not pubiished in this Group
Report. Each IC is also receiving an Individual Project Report {Appendix A), specific only
to their generation project, containing the details of the IC’s cost responsibilities.

The estimated cost of Reliability Network Upgrades identified in this Group Study is
assigned to all Interconnection Requests in that Group Study according to the following
rules: (&) short circuit related Reliability Network Upgrades will be assigned pro rata on the
basis of the total short circuit duty contribution of each Generating Facility and its
associated Network Upgrades, (b) for all other Reliahility Network Upgrades, the cost will
be assigned pro rata on the basis of the maximum megawatt electrical ocuiput of each
proposed new Large Generaling Facility or the amount of megawatl increase in the
generating capacity of each existing Generating Facility as listed by the Interconnection
Customer in its Interconnection Request. The Reliability Network Upgrades required for a
project to “physically” inlerconnect (i.e. bus extension, new switchyard. etc.) are presented
only in the Individual Project Reports. Some mitigation measures are related to the
telecommunications needed for each individual SPS. SPS costs may have two
components. The cost for the SDG&E protection and communication equipment for the
monitored facilities is assigned pro rata on the basis of the maximum megawatt electrical
output of each project. The cost far the protection and communication equipment to
intarface between SDG&E and each project is assigned directly to the participating project.

The estimated cost of all Delivery Network Upgrades identified in the Deliverability
Assessment are assigned to all Interconnection Requests selecting Full Capacity
Deliverability Status based on the flow impact of each such Large Generating Facility on
the Delivery Network Lipgrades as determined by the generation distribution factor
methodology.
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The estimated cost of all PTO’s interconnection Facilities is assigned to each
interconnection Request individually. The cost estimates for the PTO's Interconnection
Facilities are all site specific and details are provided in each Individual Project Report.

The cost of the mitigation plan for f SDG&E facilities attributed to the C1C2
Projects evaluated as a cluster is W as shown in Table 14.1.

PTO's Interconnection Facilities and Reliability Network Upgrades required to physically
interconnect specific projects are identified (as appropriate) in each project's Appendix A.
The non-binding. good faith estimate of time to construct (license/permit. design, procure
material. and construct) the facilities identified in the report will be project-specific and will
be based upon the assumption that the environmental permitting obtained by the IC is
adequate for permitting all SDG&E activities.

It is assumed that the Interconneclion Customers will include the PTO's Interconnection
Facilities and Netwark Upgrades work scope in their environmental impact study/report to
the regulatory agency having jurisdiction over the permitting of their project. In the time to
construct estimates, SDG&E included the time required for a PTC or CPCN, if it was
anticipated. If the CPUC requires licensing when it was not anticipated by SDG&E, timing
for the upgrade could be extended by two to three years.
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Table 14.1: SDG&E Network Upgrades, Estimated Costs, Estimated Time to Construct

Estimated | Estimated
Tywe of Upgrade Cost x Time to
Upgrads 1,000 Construct
{hode 1) Note 29
SDGAE proteciion and communicalion equipmen for
Parbcipate in Impenal Valley Substation. ECO Substalion, and C483 12 Mo
] nths
exishng Impenal swilchyard
Valiey SPS for {Noie 5)
mullple N-1 and N-
2 conhingencies Prolecton and communication equipment to inlerface
(Motes 3 & 4) between SDGAE and projects 12 Months
(Note &)
SDGE&E proieclion and communication equipment for
Participate in ECO Subsiation (assumed mnsialled with higher-quaued
propased ECO projects)
5001230 kV {Note 5)
{ransformer bank
oulage SPS Protecton and communication equipment o nlerface
{Note 3) batwean SDGEE and projects {included in IV SPS cost) -
[Note 8)
SDGAE protechon and commiuhicatios equpment for
Implement an SPS | g0 g nutabon and Boulgvard 12 Month
Reliability lo profect ECO Eas| Sunsiafon s
230/138 kV icile 5|
Network transformer bank ¢ A _ -
Upgrades | for overtoad or Prolecton and communication equipment to inlerface
oulage betwean SDGAE and projects (included in IV SPS cost) -
{Nole 3) {Noie 6)
- SOGAE pretechinn ang communicalinn eguipment for
:?ﬁf&;’; Mesa m:flif ubsislion end iay Masa{sheady instalied) -
Energy Center i
Generator SPS for
N-1 and N-2 Protecton and communication equipment to interface
contingencies batween SDGA&E and projacts -
(Note 3} {Note 6}
s Irstall 3-smphe phase 230 kY sailes eactors (2 9-30
ahem) in Bay 4 in ihe Olay Mess Switchyard
Install current » Connact sense mactors o the Olay Mesa-Tyuana 230
limiting saries KW e (TL23020)
reactor on Olay » Re-amangs teqmenztion of TL23040 0 Otay Mesa 12 Months
Mesa-Tyuana 230 Euwdlchyard to accommodale the oomm=chon of lha
kV Iine sanay reacicd
e Inslall pssociated stnclises
» Refay projecton
Far TLZ5041, Olay Mesa-Migust-Sycamere 230 kV ine
Reconfigurm o InEtal .23 kY bresiker, 2-230 KY disconnects, and
TL23041 and felanng
Delivary TL23042 at Miguel « Install anew anchor-bofled desdénd sleel pole
Network Substation to o Inutl spprowmataly G0 feet of bundled B00 18 Months
Upgrades | create two Qtay BESSAW
Mesa-Miguel 230 Fow TL2A042 Migual-Chay Mesa-Bay Bovlevard 230 kV
kV hnes kne
o Inslall 1-Z30 KW reakes and relaying
Total 18 Months
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Notes for Table 14 .1-

Note 1:

Note 2:

HUSTERN

Note 4:

Noie 5

Nple &

Eshimated cosis in “as year spent” dallars and in thousands of § doBars, excluding Alowance for Funds Used Duning
Consinuction (AFUDC), Estimated costs include land purchases and Beensing/permitting costs, when apprmpwiate.

Time to constnuet estimates include fime for itensing/permmtiing, when appropnaie. The estimated time to comstruct
is for a lypical project; construction duration may change due to the numiber of projects simulianecusly in
canstruction. Mukiple projects impact resources, system oulage avaidahility, and emaronrnentsl windows of
construction, A Key assumption is SDG&E will need lo abisin CPUC lcensing and requiatory approvals prior o
design, procurement, and consiruclion of the proposed facitiies. The lime o consinict is nat cumtdative.

Per CAISO guidedines, all Special Proiection Systems are classified as Relability Nelwork Upgrades because their
cost i less than $1 million per project. This is fo prevent overburdening of CAISO's congesiion management
systermn which can increase processing time to a point that could create reffabilly concems.

The existing imperiaf Valley SPS protects SDGEE, CFE, and 11D foliowing various N-1 and N-2 contingencies. Al
new SPSs and modifications fo existing SP5s are subject o review by Affected System Operaiors, members of the
Imperial VaBey RAS Technical Commitlee, and review and approval by the WECC RASAS.

The SPS cost includes the equipment on the PTO's sysiem. This is a ong-tima setup and equipment cost.
The SPS cast does niot include any control, protection, andor fiber-optic communication cosis at the propcts' faciiy.

The S8 cost includes project-specific equipment required on the PTO's system for interface with the
pjects, as well as equipment pravided to the projects for inslailation at the projecis’ facility. Adddional
SPSs would require updated logic, but minimal/no cost.
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15. Coordination with Affected Systems

CAISO Appendix Y GIP Tariff, Section 3.7 requires the CAISO to notify the Affecied System
Operators that are potentially affected by the C1C2 Projects. The CAISO will also coordinate
the studies, performed by or under the direction of the Affected System Operators and at the
cost to the Interconnection Customer, required to determine the impact on any Affected
Systems, to the extent possible.

Due to the participation of the C1C2 Projects, as necessary, in the IV SPS, no thermal overloads
were identified in the CFE or HD transmission systerns as a resutt of the addition of C1C2
Projects. However, the CAISO analyses primarily focus on the CAISQ system, and the
definitive analyses of the impacts on Affected Systems are the responsibility of the Affected
System Operator to perform.

CFE was identified as an Affected System in the short circuit analysis due to the Delivery
Network Upgrade reconfiguring TL23041 and TL23042 at the Miguel Substation. The short
circuit study results showed a 27% increase in fault current at the Tijuana 230 kV bus. The
proposed current limiting series reactor will mitigate the increased fault current at Tijuana 230 kV
and will maintain the existing fault dutly margin for CFE'’s future expansion.

The CAISO will coordinate, to the extent possible. further communications and study efforts
between CFE, IID, and the appropriate project developers.
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16. Local Furnishing Bonds

The results from the original study are still valid. See original Group Report dated August 24,
2011,
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Re-Study of C1C2 Phase i
Appendix C

Load, Resource, and Dispatch Summary Table
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Re-Study of C1C2 Phase Il
Appendix D

Steady-State Power Flow Results:
Thermal and Voltage
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